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GEOLOGICAL SURVEY OF CANADA RADIOCARBON DATES XVII 

Abstract 

This list includes 124 radiocarbon age determinations on 120 geological samples made by the 
Radiocarbon Dating Laboratory. They are on samples from various areas as follows: Newfoundland 
(17); Nova Scotia (l); Gulf of St. Lawrence (3); New Brunswick (l); Quebec (13); Ontario (26); 
Manitoba (10); Alberta (6); British Columbia (11); Yukon Territory (10); Northwest Territories, 
Mainland (8); Northwest Territories, Arctic Archipelago ( 18). Details of background and standard for 
the 2- litre and 5-litre counters during the period from August 5, 1976 to August 31, 1977 are 
summarized in Tables 1 and 2; Table 3 gives the number of counts used to determine the average 
background and standard counting rates; and Table 4 lists the number of different background and 
standard gas preparations used for counting. 

Resume 

Ce rapport presente les resultats de 124 datations eff ectuees sur 120 echantillons geologiques 
par le Laboratoire de datation au radiocarbone. Ces echantillons proviennent des regions suivantes: 
lle de Terre-Neuve (17); Nouvelle-Ecosse (l); golfe du Saint- Laurent (3); Nouveau - Brunswick (l); 
Quebec (13); Ontario (26); Manitoba (10); Alberta (6); Colombie-Britannique (11); Yukon (10); 
Territories du Nord-Quest, continent (8); Territoires du Nord-Quest, archipel Arctique (18). Les 
valeurs du mouvement propre et de l'etalonnage des compteurs 2 litres et 5 litres, pour la periode 
allant du 5 aout 1976 au 31 aout 1977, sont presentees dans les tableaux 1 et 2; le tableau 3 donne le 
numbre de coups utilises pour determiner la moyenne des taux d'impulsions du mouvement propre et 
de l'etalonnage; et, le tableau 4 donne le nombre de preparations de gaz pour le mouvement propre et 
pour l'etalonnage utilisees pour le comptage. 

INTRODUCTION 1 Table 2 

During the period covered by this introduction (August 
1976 to August 1977), both the 2-litre counter (Dyck and 
Fyles, 1962) and the 5-litre counter (Dyck et al., 1965) were 
operated for the entire 13 months. The 2-litre counter was 
operated at 2 atm and the 5-litre at l atm except for April, 
May, June, and August, when it was operated at 4 atm. 

Average background and standard counting rates for the 
periods used for computerized age calculations are shown in 
Tables l and 2, respectively. On a period basis, counting 
rates were within statistical limits. 

Table l 

Background (c/m)* for Periods Used for Age Calculations 
August 5, 1976 to August 31, 1977 

PERIOD 2-LITRE COUNTER 5-LITRE COUNTER 
(2 atm) (l atm) 

August 1976 1.045 ± 0.018 2 .159 ± 0.026 
September l.059 ± 0.018 2. 113 ± 0.025 
October 1.096 ± 0.018 2 .136 ± 0.024 
November 1.099 ± 0.021 2. 130 ± 0.049 
December 1.104 ± 0.019 2 .183 ± 0.032 
January 1977 1.113 ± 0.018 -
February 1.108 ± 0.015 2.200 ± 0.022** 
March l. 128 ± 0.018 -
April 1.112 ± 0.020 -
May 1.110 ± 0.019 2.946 ± 0.016*** 
June l. 127 ± 0.018 -
July l. 134 ± 0.018 2 .184 ± 0.038 

August l. 17 5 ± 0.019 2. 995 ± 0.055*** 

*elm = counts per minute. 

**Average background for period January 19 to March 28. 

***5-L counter operating at 4 atm. The value 2. 946 ± 
0. 016 is the average background for period March 30 
to June 21. 

Standard, N0 *, (c/m) for Periods Used for Age Calculations 
August 5, 1976 to August 31, 1977 

PERIOD 2-LITRE COUNTER 5-LITRE COUNTER 
(2 atm) (l atm) 

August 1976 19. 577 ± 0.106 28 .102 ± 0.169 
September 19.415 ± 0 .122 28 .022 ± 0.120 
October 19.332 ± 0. 191 28.319 ± 0.115 
November 19.253 ± 0.097 28 .187 ± 0.128 
December 19 .166 ± 0.307 28.208 ± 0.121 
January 1977 19.517 ± 0.097 -
February 19.593 ± 0.101 28 .359 ± 0.096** 
March 19.583 ± o. 101 -
April 19.442 ± 0 .10 l -
May 19.580 ± 0.099 106.567 ± 0.122*** 
June 19.623 ± 0.107 -
July 19.676 ± 0. 111 28.210 ± o. 123 
August 19.592 ± 0.099 105.778 ± 0.234*** 

*No = 0.95 x net counting rate of the NBS oxalic acid 
standard. 

**Average standard for period January 19 to March 28. 

*** 5-L counter operating at 4 atm. The value 106.567 ± 
0. 122 is the average standard for period March 30 to 
June 21. 

Table 3 lists the number of daily counts used to 
determine the average background and standard counting 
rates that were utilized for age calculations during the 
periods listed. Table 4 lists the number of different back
ground and standard gas preparations used for counting during 
the same periods. 

Since January 1972 age calculations have been carried 
out by a C.D.C. 6400 computer. Calculations are based on a 
14 C half-life of 5568 ± 30 years and 0. 95 of the activity of 
the NBS oxalic acid standard. Ages are quoted in radiocarbon 
years before present (B.P .) where "present" is taken to 
be 1950. 

1 Prepared by J.A. Lowdon and J.M. Robertson. The date list has been compiled by W. Blake, Jr. from descriptions of samples 
and interpretations of age determinations by the collectors and submitters. 



Table 3 

Number of Counts Used to Determine Average Background and 
Standard Counting Rates for Periods Listed 

-----------~----------------------··----·-------------------------------~ 

PERIOD 2-LITRE 
BACKGROUND 

5-LJTRE 
BACKGROUND 

2-LJTRE 
STANDARD 

5-LITRE 
STANDARD , ___________________________ _ 

August 1976 
September 
October 
November 
December 
January 1977 
February 
March 
April 
May 
June 
July 
August 

4 
4 
4 
4 
4 
4 
5 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
3 

7* 

13** 

3 
4 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
2 

4* 

12** 

3 
3 

*Number of counts used for period January 19 to March 28. 

**Number of counts used for period March 3_0_ t_o_ J_u_n_e_2_1_. ____________ ___ _ 

Table 4 

Number of Different Background and Standard Gas Preparations 
Used for Counting for Periods Listed 

PERIOD 2-LITRE 5-LITRE 2-LITRE 5-LITRE 
BACKGROUND BACKGROUND STANDARD STANDARD 

August 1976 2 2 2 2 
September 4 3 2 2 
October 3 2 2 2 
November 2 2 2 2 
December 3 3 2 2 
January 1977 2 - 2 -
February 2 3* 2 3* 
March 2 - l -
April 3 - 2 -
May l 2* l l * 
June 2 - l -
July 2 2 2 l 
August l l l l 

*Number of different preparations used for period January 19 to March 28. 

**Number of different preparations used for period March 31 to June 21. 

Since January 1973 the error assigned to each age has 
been calculated using only the counting errors of sam~le, 
background, and standard, and the error in the half-life of 4 C 
(Lowdon et al., 1974; Lowdon and Blake, 1973). Prior to 1973 
an error term to account for the average variation of ± 1.5% 
in the 14 C concentration of the atmosphere during the past 
1100 years had been incorporated in the age error calculation. 
This last error term had been used mainly as a result of the 
work done on Douglas fir (Pseudotsuga menziesii) tree rings 
(Dyck, 1965, 1966, 1967) and sequoia (Sequoia gigantea) tree 
rings (Willis et al. , 1960). More recent work on bristlecone 
pine (Pinus aristata), mainly by the University of Arizona but 
also by the University of Pennsylvania and other laboratories, 
has shown that the concentration of 14 C in the atmosphere 
has varied by as much as 15% over the past few thousand 
years. Sufficient data are now available to provide a 
conversion table from radiocarbon years to tree ring 
(calendar) years for the last 7500 years if the user so desires 
(Olsson, 1970; Damon et al., 1972). These data take into 

2 

account the variations in the 14 C concentration in the atmo
sphere. For this reason it was decided to omit the correction 
for fluctuations in the concentration of atmospheric 14 C from 
GSC radiocarbon dates, starting in January 1973. The 
omission of this error term in no way affects the date 
produced, but it does reduce the error assigned to a date. 
Finite dates are based on the 2o criterion (95.5% probability) 
and "infinite" dates on the 4o criterion (99.9% probability). 

Purification of bone samples (i.e., complete removal of 
electronegative impurities) prior to counting always has 
created problems in the laboratory. The final step in the 
routine C02 gas purification process (Lowdon et al., 1969) is 
to pass the gas over hot copper wire and silver wool. Whereas 
the C02 produced from samples of wood, shell, etc. required 
only between two and six passes to obtain complete purity, up 
to thirty passes, on occasion, were required to obtain the 
same degree of purity for bone samples. This was a time 
consuming and tedious process. For this reason, during the 
past year it was decided to find a simpler method of C02 



preparation which would eliminate all or most of the 
impurities prior to the final purification step. This has been 
accomplished and a detailed description of this new method is 
in preparation. Briefly, the method consists of burning the 
organic sample in a stream of oxygen and absorbing the C02 
produced in potassium hydroxide solution. After combustion 
is completed the resulting potassium carbonate solution is 
treated directly with phosphoric acid and the C02 gas pro
duced is collected in the routine manner (Lowdon et al., 
1969). Carbon dioxide gas from bone samples produced by 
this method now requires only approximately four passes 
through the copper-silver furnace to achieve the desired 
purity. Starting with sample GSC-2409 (prepared in October 
1976), this method of sample preparation and purification has 
been used routinely for all organic samples. 

No changes have been made in the routine pretreatment 
of samples. Carbon dioxide gas proportional counting 
techniques have been discussed by Dyck (1967). 

Where 13 C/ 12 C ratios are available, a correction for 
isotopic fractionation has been applied to the date and 
the 6 1 3 C value reported. Related to the PDB standard, the 
"normal" values used for correction are 6 13 C = 25.0 %o; for 
wood, other terrestrial organic materials, and bones (terres
trial and marine), and O.Oo/o 0 for marine shells. All determina
tions were made on aliquots of the same sample gas used for 
a9e determination. Except for the samples listed below, all 
1 C/ 12 C ratios were determined by the GSC Geochronology 
Section (Head, R.K. Wanless): GSC-1623, -17 48-2, -2016, 
-2026, -2161, -2185, -2272, and -2311 were determined at the 
Department of Earth Sciences, University of Waterloo, 
Waterloo, Ontario, under the supervision of Prof. P. Fritz 
(Contract OSU5-0167, OSU76-00126, and OSU77-0021); GSC-
1146 and -1149 were determined at Isotopes Inc., Westwood, 
New Jersey. 
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GEOLOGICAL SAMPLES 

Eastern Canada 

Newfoundland 

Postglacial Emergence Series, Northern Peninsula (II) 

GSC-1600. Flat Pond 12 600 ± 160 

Shells (sample GS/71-ltl; 53.3 g; Mytilus edulis; 
identified by D.R. Grant 1) at an altitude of ea. 110 to 120 m 
from a densely packed stratum of intact individuals forming a 
"mussel bank". This was intercalated in inclined foreset beds 
of gravel 2 to 3 m below the surface of a fossil barrier 
exposed in a borrow pit alongside the main interior forest 
haulage road 0.8 km northwest of the shore of Flat Pond, 
16.9 km southeast of the village of River of Ponds, 
Newfoundland (52 °24.03'N, 57 ° l 6.l 5'W). Collected 197 l by 
D.R. Grant. 

GSC-1485. Zinc Lake 12 400 ± 360 

Shells (GS/69-360; 18.5 g; whole valves and fragments 
of Hiatella arctica; identified by D.R. Grant) associated with 
Mya truncata, Macoma calcarea, and probably Mytilus edulis 
(identified by W. Blake, Jr.) at an altitude of 106 m and 
exposed in a shallow (0.5 m) excavation in a mantle of marine 
sand, 30 m below marine limit near t he west side of Zinc 
Lake, 10 km northeast of Daniels Harbour, Newfoundland 
(50°17.75'N, 57°28.05'W). Collected 1970 by Brian Young, 
COMINCO; submitted 1970 by D.R. Grant. 

GSC-1601. Eastern Blue Pond 12 OOO ± 170 

Whole valves of Mya truncata (sample GS/71-55; 40.0 g; 
identified by D.R. Grant) at an altitude of ea. 90 m; sample 
culled from a mixture of fragments of Chlamys sp. and 
Hiatella arctica occurring in gravelly marine veneer near 
marine limit just below an unmodified end moraine at an 
altitude of 110 m, along a forest road, 6.4 km west of the 
shore of Eastern Blue Pond, Newfoundland (50 °27 .83'N, 
57°10.80'W). Collected 1971 by D.R. Grant. 

GSC-1605. River of Ponds 12 OOO ± 160 

Marine shells of Mya truncata (sample GS/71-50; 41.8 g; 
identified by D.R. Grant) occurring ea. l m below the 
surface; shells are intact and in growth position at an altitude 
of ea. 85 m in inclined sandy gravel beds of an emerged beach 
or bar deposit exposed in a borrow pit just below marine limit 
along a forest access road southwest of Hawke Bay, 12 km 
east of River of Ponds village, Newfoundland (51 °31.00'N, 
57°13.20'W). Collected 1971 by D.R. Grant. 

GSC-1762. Parsons Pond 8650 ± 140 

Marine molluscs (sample GS/72-406; 48.5 g; Mytilus 
edulis; identified by D.R. Grant) perfectly preserved in 
growth position at an altitude of ea. 8 m in "mussel banks" 
and enclosed in arched sandy gravel beds of an emerged 
foreland with surface terraced at 13, 8, and 5 m; the foreland 
is truncated by coastal cliffs l km southwest of the mouth of 
Parsons Pond, Newfoundland (50°01.lt7'N, 57°43.48'W). 
Collected 1972 by D.R. Grant. 

GSC-1470. Main Brook 8530 ± 150 

Shells (sample GS/69-121; 51 g; Mya truncata; identified 
by D.R. Grant) occurring articulated and in growth position at 
an altitude of ea. 30 m. The shells are exposed in a borrow 
pit in inclined beds of an emerged gravel bar, 1.6 km south of 
Main Brook, Newfoundland (51°10.57'N, 56°02.20'W). 
Collected 1969 by D.R. Grant. 

GSC-1472. Pistolet Bay 8400 ± 150 

Shells (sample GS/69-99; 26.5 g; Venericardia borealis; 
identified by D.R. Grant) at an altitude of ea. 15 m occurring 
as a winnowed surface concentration on stony estuarine mud. 
This material is exposed on the floor of a shallow pond in an 
artificially drained peat bog along the right-of-way of 
Highway 73, 1.2 km southeast of the junction with Cooks 
Harbour road, near the southwest head of Pistolet Bay, 
Newfoundland (51 °31.90'N, 55°56.55'W ). Collected 1969 by 
D.R. Grant. 

GSC-1763. Western Brook 83lt0 ± 150 

Marine molluscs (sample GS/72-603a; 49.15 g; Mytilus 
edulis; identified by D.R. Grant) in growth position and 
lustrous but friable, at an altitude of 4 m; the sample was 
concentrated in a layer 2 m below the surface of an emerged 
coastal barrier formed of arched strata exposed in a borrow 
pit beside Highway 73, 0.2 km south of the bridge over 
Western Brook, Newfoundland (49°49.7'N, 57°51.3'W). 
Collected 1972 by D.R. Grant. 

1 All persons referred to as collectors or submitters of samples or cited as sources of data are with the Geological Survey of 
Canada unless otherwise specified. 



GSC-1 768 . Lafontaine Point 8300 ± 200 

Mar ine shells (sample GS/72-622; 16.0 g; fragments are 
probably Mya pseudoarenaria; identified by W. Blake, Jr.) 
exposed at the top edge of a modern sea cliff cut in the sand 
which makes up emerged marine terraces, where modern wind 
action is deflating the peat cover, at an alti tude of 8.7 m 
(7 .6 m above high tide); site is 0.4 km south of Lafontaine 
Point and 27 .2 km north of Daniel's Harbour, Newfoun dland 
(50°28.3 'N, 57°28.6'W). Collected 1972 by D.R. Grant. 

3490 ± 140 
o 1 3 C = -3.8 %~ 

GSC-1 527. Big Brook 

Calcareous marine algae (sample GS/69 -60; 60.5; 
?Lithothamnion sp.; identified by D.R. Grant) in various-sized 
clumps l m below the surface at an al titude of 6 m (5.2 m 
above present high tide); the co llection was made in a sha llow 
borrow pit in a raised beach ridge near the mouth of a small 
unnamed stream crossed by Highway 73, 1.3 km west of the 
bridge over Big Brook, Newfoundland (51 °31.25 'N, 
56°10.48'W). Collected 1969 by D.R. Grant. 

GSC-2040. Wild Bight 3400 ± 220 

Marine shells (sample GS/73 -1; 26.5 g; Mytilus edulis; 
identified by D.R. Grant) 6 to 7 m above high tide (altitude 
ea. 7.6 m), intact and in growth position, 0.5 m below the 
surface of a sandy raised beach - the most recent of a large 
complex of 10 ridges at more or less the same elevati on, 
standing above a lower plain of mu! tipl e sand ridges -
exposed in a borrow pit on the road between Cooks Harbou r 
and Boat Har bou r , 0.4 km east of the hamlet of Wild Bight, 
Newfoundland (51 °36 .50 'N, 55°53 .25 'W). Collected 1973 by 
D.R. G rant. 

GSC-1 552. Nameless Cove 3200 ± 130 
6 13 C = +3 .8%0 

Marine gastropods (sample GS/69-55; 46.l g; Thais 
lapilJis; identified by A.H. C lar ke, Jr., then at the National 
Museum of Natura l Sciences, Ottawa, no w at Smithson ian 
Insti tution, Washington, D.C.) , wave a braded but st ill 
internally lustrous, at an altitude of 5.2 m (4.5 m above high 
tide) in the lowe r layers of a 0.5 m thick pebble grave l 
emerged spit-l ike formation, a nd wedged in crevices of the 
underlying dolomite bedrock ridge, exposed in a sha llow (1 m) 
roadcut along the penins ul a form ing the north shore of 
Nameless Cove, Newfound land (51 °18.76'N, 56°43 .48'W). 
Collected 1969 by D.R. Grant . An inte rlaboratory determina
tion on this sample, carri ed out at the Department of 
Geological Sciences, Brock University, yielded an age of 
3189 ± 57 yea rs (BGS-50; Melvil le, 1972). 

GSC- 2057 . Raleigh 1590 ± 260 

Marine shel l (sample GS/69 -85; 6.3 g; single fragment of 
Mya arenaria; identified by D.R. Grant) associated with 
fragments of other pelecypods and Thais lapillis, a t an 
altitude of 3.6 m (2 to 3 m above high tide), 0.5 m below the 
surface of topset beds of a sandy te rrace forming a tombola 
which joins Burnt Island to the mai nland , 0.8 km southwest of 
the crossroads in the vi ll age of Raleigh, Newfoundl and 
(51 °33 .1 5'N, 55°44.75 'W). Collected 1969 by D.R. G rant. 

GSC-1 602. Eddies Cove West 990 ± 130 

Fragments of marine shells (sample GS/7 1-61; 40.0 g; 
Mytilus edulis; identified by D.R. Grant) from concentrated 
pockets 0.5 m below th e surface, exposed in a borrow pit in 
limestone pebble gravel composing the fi rst major, composite 
raised beach 2.5 m a.s.l. (l.5 ± 0.5 m above modern high tide) 
on an unnamed headland 2.4 km northeast of the sett lement 
of Eddies Cove Wes t , Newfoundland (50 °46.04 'N, 57 °09 .l 5'W) . 
Collected 1971 by D.R. Grant. 

GSC-2086. L'Anse aux Meadows I 2170 ± 130 

Marine shells (sample GS(VIKING)-1974- 1; 27.0 g; 45 
fragments of Mytilus edulis; ide ntifi ed by D.R. Grant) occu r
ring intact and clustered with limpets and periwinkles as if in 
a mussel bank, a t a n altitude of 1.5 m a.s .l. (0.75 ± 0.05 m 
above high tide) at a depth of 0.5 m in a raised beach ridge on 
t he west side of the road to Colbornes Poi nt hamlet, l km 
north of the archeological site in L'Anse aux Meadows 
Nationa l Historic Park, Newfoundland (55°35.98 'N, 
55°32 .20 'W). Collected 1974 by D.R. G rant. 

GSC- 2136 . L'Anse aux Meadows II 940 ± 60 

Mar ine she ll fragments (sample GSv/74 -8 (4A210A3); 
26. l g; Mytilus edulis; identified by D.R. Gra nt) occu rr ing as 
broken and who le va lves 0.2 m below the surface in loose 
pebble gravel of a raised beach ridge at an altitude of 2.8 m. 
The raised beach is the four th ridge above present high tide 
a nd is just below the te rrace surface on which the Norse 
settlement is located 0.5 km south-southeast of L'Anse aux 
Meadows Nationa l Historic Park, Newfoundland (51 °35 .89'N, 
55°32.20 'W). Collected 1974 by Bengt Schi:inback for Parks 
Canada at the request of D.R. Grant. 

Comment (D.R. Grant): With a few exceptions the 
samples are bel ieved to come from sediments deposited near 
sea level, and accordingly they appear to document a 
decli ning rate of relative sea level fa ll caused by postglacial 
isostatic crustal rebound. The trend of the emergence has 
been figured by Grant (l 972a) using these and other dates 
previously published in Lowdon and Blake (1973), a nd it shows 
tha t the sea initially receded at about 4.3 m/ce ntur y com 
pared to 0.1 m/centur y recently. Raised beaches at the 
terminal pa rt of the Northern Peninsula are sligh tly younger 
at any given elevation than those farthe r south on the wes t 
coast, presumably because of the delayed deglaciation there. 
A single long end moraine was formed on the northern 
lowlands since 11 OOO years B.P. (Grant, 1969) whereas on the 
western piedmont, several successive end morai nes were 
abandoned in the sea prior to 12 600 years B.P. This is 
indicated by beaches on both sides of the moraines near the 
marine limit (GSC-1 485, - 1600, - 1601, -1 605) as shown in 
G rant (l 972b). The P istolet Bay sample (GSC-1472) is 
incongruous because the enclosing muddy sediment was 
deposited at some depth below the sea level cor responding to 
its age. On the western piedmont, however, three dated 
levels (GSC- 1762, -1 763, - 1768) on apparently littora l facies 
a re also in the 8000 year range and yet are far older than 
expected for thei r low elevation. It is possible that although 
the coastal lowland was ice free relatively ear ly, ice 
persisted on the Long Range plateau, causi ng de layed 
rebound. In support of this hypothesis are shell s as young as 
9230 ± 140 years (GSC-1630; in GSC XIII, 1973, p. 8) in 
e merged stony (ice -rafted?) mud near St. Pauls. Dates on the 
youngest raised beaches in the Pistolet Bay - L'Anse aux 
Meadows area are inconsistent with dates at comparable 
levels on the Strait of Belle Isle coast, a lthough the limits of 
resolution are approached whe n comparing differences of a 
few metres or centuri es. However, GSC- 2086 is unaccount
ably too old considering that it is just above high ti de. Dates 
on driftwood at the base of a peat bog cover ing the youn ger 
beaches and dates a t various levels in the bog (Kuc, 1975) are 
600 to 2500 years old , provi ng that the beaches above 3 m 
were emerged by 2000 years B.P. Either the she ll materi al 
was reworked from older layers or was contaminated with 
glacially transported carbonate debris from the dolomite area 
to the west. Alternative ly, shorelines are ti lted up to the 
west towards the Labrado rean ice cent re (Grant, 1975a). 

Comment (W . Blake, Jr .) : Sampl es GSC-147 2, -1 768, 
-2040, a nd - 2057 each mixed with dead gas for counti ng. 
Determinations for GSC- 1472, - 1600, - 1605, a nd - 1762 each 
based on one 3-day count in the 5-litre counter; GSC- 1470, 



-1552, -1601, -1 602, and -1 763 each based on two 1-day 
count s in the 5-litre counte r, a nd GSC-1 527 is based on one 1-
day count in the 5-litre counte r . Determina tions GS C-17 68, 
-2057, and -2136 each based on two 1-day count s in the 2-
litre co unte r; GSC-2040 and -2086 each based on one 2-day 
count in the same counter . Det e rmination GSC-1485 is based 
on two 1-day counts in the I-litre co unte r. 

GSC-2179. Little Codroy River 3520 ± 50 

Wood (sample LCR- 2; 11.l g; Picea sp., identi fi ed by 
L.D. Farley-Gill) from the wood-rich base of a peat layer 
exposed along the coast west-northwest of the mouth of 
Little Codroy River and 3.5 km west-sou th west of 
St. Andrews, Newfoundland (47 °45 .85 'N, 59° 19'W), at an 
altitude of ea. 4.5 m. Wood is from the lowe r 30 cm of a peat 
laye r some 90 cm thick which overli es glac ial drift and is 
overlain in turn by 5 to 60 c m of bedded brownish grey sand 
interpreted as being a residual of a "subrecent" dune . 
Collected 1972 by W.D. Bru ckne r, Memorial University of 
Newfoundland, St. John's. 

Comment (W.D. Bruckner): The forest-peat laye r from 
which this sampl e was taken could have formed at any time 
between the end of early postglacial pe rm afros t /solifluc tion 
cond itions and the form ation of "subrecent" beaches and 
related coastal dunes (Bruc kner, 1969). 

Comment (W. Blake, Jr.): Acco rding to Brookes (1 977) 
the shore line in the Codroy Lowland probably has been 
submerging for about the last 11 OOO years; the highest ra ised 
marine features are only 5 to 10 m above present sea level. 
Date based on one 3-day count in the 5-litre counte r. 

Nova Scotia 

GSC-2128. Green Bay 4170 ± 80 

Sapropel (sample 510-74-54; 130 g) obta ined by Dietz
Lafond grab sampler in a water de pth of 14 m on a sandy 
bottom at the entrance to Green Bay, Nova Scotia (44°ll.4'N , 
64 °26 .l 'W). Sample should assist in dating the pos t glac ial rise 
of sea leve l. Collected 1974 by D.J.W. Piper, Dalhousie 
University, Halifax. 

Comment (D.J.W. Piper): This date appears unusually 
young co mpa red with dates obtained on wood stranded at high 
water mark and no w at de pths of 8 to 12 m in Chezzetcook 
Marsh (Scott, pers. com m.), 100 km to the northeast, and by 
Grant (1 970 ). This sugges ts contamina tion of the terres tri al 
sample by marine organisms, confirmed by the presence of 
some marine a lgae found in the bryological examination by 
M. Kuc, then with the Geological Survey of Canada . 

Comment (W. Blake, Jr.): NaOH leach omitted from 
sample pretreatment. Although much of the sample 
disappeared during the HCl leach, 55.2 g were burned, but the 
low yield of gas (10.14 c m) necessitated mixing with dead gas 
for counting. Presumably the low yie ld was because the 
sample was rich in diatoms and sponges, a nd in add ition a 
sign ificant cont ent of silt was noted by M. Kuc (un publi shed 
GSC Bryological Report No. 307). Date based on one 3-day 
count in the 2-litre counter. Further data on subm ergence in 
the Mari times can be obtained in Grant (1 97 5b). 

Gulf of St. Lawrence 

Gulf of St. Lawrence series 

Marine pe lecypod shells from co res taken at three 
localities in the southwestern part of the Gul f of 
St. Lawrence. 

GSC-1528. Magdalen Shelf, 10 200 ± 440 
Gulf of St. Lawrence 

Shell fragments (sample BI0-24-67 Stn. 14; 4.6 g; 
Macoma sp.) in grey sandy glaciomarine sed iment s, beneath a 
110 c m thick reddish brown sandy till wi th pebbles, which is 
ove rlain in turn by 40 c m of grey sandy pelite, at a de pth of 
150 to 170 cm below the seafloor, 80.5 km east of Perce 
Rock, Gaspe, Quebec (48 °33 'N, 63 ° lO'W). The sed im ent core 
(total length 500 c m) was obtained in a water depth of 198 m 
wit h a 7 .6 cm diameter pi ston corer . Collected 1967 by 
D.H. Loring , Marine Ecology Labora t ory, Fisheries and 
Environm ent Canada, Dartmouth , Nova Scotia . 

Com ment (D.H . Loring): The date sugges t s that the 
deposition of the till above the she ll laye r during a lat e 
glacial readvance took place after this tim e (Loring, 1973; 
Loring and Nota, 1973). Thi s till de position apparentl y ceased 
before ea. 8700 years B.P. (cf. GSC-1608, this series). 
Sediment cores taken else whe re in the Gulf of St. Lawrence 
record a simil ar stra ti g ra ph y to thi s co re and indicat e that 
the till de position was widesp read. 

Com ment (W. Blake, Jr.): The sample submi tted to the 
la bora tor y conta ined, in addition t o Macoma sp., unidentified 
pe lecypod shell fragments; fragments of Balanus sp. and 
Yoldia (?) sp . (i dentified by W. Blake, J r.) were also in the 
collection, but they were not utilized in da ting . HCl leach 
omitted due to small sample size . Sample mixed with dead 
gas for counting. Date based on tw o 1-day count s in the 2-
li tre counter. 

GSC-1608. Shediac Trough (I) 8660 ± 290 

Whole shells and fragments of marine pelecypods 
(sample BI0-13-66 Stn. 35; 4.0 g; Macoma calcarea; ide ntifi ed 
by F .J.E. Wagne r, Atlantic Geoscience Centre, Dartmouth, 
Nova Scotia) from reddish brown gravelly peliti c sand 
(reworked till) in a sediment co re at 200 cm depth below the 
seaf loor in the Shediac Trough , 51.5 km east of Miscou Island, 
New Brunswick (47 °55 .8'N, 63°44.9'W), in a wat e r depth of 
ea . 90 m. The sam ple was obtained just beneath (ea. 10 cm) 
the contac t with grey pos tgl acial pelites. Collected 1966 by 
D.H. Loring. 

Comment (D.H. Loring): The date suggests that 
Holocene deposition of pelites in the Shediac Trough did not 
begin until after ea. 8950 t o 8370 years ago, when the ice 
associated with the late glacial advance reco rded by GS C-
1528 had withdrawn completel y from thi s area . 

Comment (W. Blake, Jr.): The Macoma calcarea 
submitted to the laborat ory consisted of one pa ir (one va lve 
intac t: 3.6 cm long, 2.7 cm high), one fragmented valve, and 
three umbonal fragments of other M. calcarea valves. All 
she lls were clean but chalky. HCl leach omi tted due to small 
sampl e size . Sample mixed with dead gas for counting. Date 
based on two 1-day counts in the 2-litre co unte r. 

GSC-1705. Shediac Trough (II) 8820 ± 230 

Marine pelecypods (sample BIO 10-13-16 Stn. 34; 4.9 g; 
one whol e va lve of Serripes groenlandicus plus parts of two 
valves (one pair) of Clinocardium ciliatum; identified by 
W. Blake, Jr.) in grey pelite from 115 to 123 c m depth be low 
the seafloor; 48 km east of Miscou Island, New Brunswick 
(47 °53 '07"N, 63°44 '08"W), in a wat er depth of ea . 95 m. The 
shell horizon is overlain by 11 5 cm of grey peli te and is 
unde rla in by nea rly 3 m of grey pe li te; be low 420 c m depth is 
a red, ve ry sandy pelite (reworked till). Collected 1966 by 
D.H. Loring. 
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Comment (D.H. Loring): Date GSC-1705 confirms, 
assuming the shel ls are in si tu , that the pe lites are of 
Holocene age and that the ra t e of sedimentation at the co re 
site has averaged ea . 0.013 cm/year. 

Comment (W. Blake, Jr.): A younger age might have 
been expec ted for th is sample, as opposed to GSC- 1608 (this 
series), because it was not at the base of th e g rey pelite but 
nearly 3 m above the base. HCl leach omitted due to small 
sample size. Sample mixed with dead gas for counti ng. Dat e 
based on one 3-day coun t in the 2-litre co unte r. 

New Brunswick 

GSC-2185. Central Cha leur Bay 11 500 ± 270 
0 I 3 C = + ). 6 %0 

Two lar ge calcitic fra gments of Balanus hameri (sample 
74 -013-77; 4.6 g; ide nti fied by F.J .E. Wagne r) from a depth of 
443 c m in a piston co re from cent ra l Chaleur Bay, ea. 6 km 
north of Grande Anse, New Brunswick (47°56.5'N, 65°11. l'W), 
water depth 75 m. Collected 1974 on CSS Dawson crui se 74 -
013 by C.T. Schafer . 

Comment (W . Blake, Jr.): The submitte r states 
(Schafer, 1977 , p. 60 1) "The 14 C date obtained from co re 77 
suggests tha t the mea n sedimentation rate in th is part of th e 
bay dur ing the Holocene was approximat ely 40 c m/ !OOO yea rs 
or about ha lf the rate calcu la ted for the shallower co re 34 
si t e ." It is a lso noteworthy that Schafer (1977, p. 604), unlike 
Loring (1 973; cf. GSC-1528 , this li st) working to the east of 
Gaspe , does not reco rd a till unit in co re 77 above the leve l of 
the dated sample, but rather "a seaward shift of the gravelly
sand fac ies 6000 to 12 OOO years ago in centra l Baie des 
Chaleurs wi th erosion and redeposi ti on of fine sedim ents 
prev iously deposited in western Baie des Cha leurs during the 
earli er period of mar ine overlap". HCl leach omitted due to 
small sample size . Sampl e mi xed with dead gas for counting. 
Date based on one 3-day count in the 2-litre counte r. 

Quebec 

GSC-1856. Riviere Pentecote 8280 ± 80 

Whole va lves of the marine pe lecypod Mesodesma 
deaurata (sample Du-72-26; 47 .2 g; identified by 
F.J .E. Wagner) from a fres hl y exposed face of sand and clay 
along the left bank of Riviere Pen t ecote at the village of 
Pentecote, Que bec (49°45'50 "N, 67° 10'29"W), at an altitude 
of 40 m. Site is in a bluff east of Rte. 14 and ea. 300 m wes t 
of Rivie re Riverin Bridge, behind the North Shore 
Conse rvation offices. Collected 1972 by L. A. Dredge . 

Comment (L.A. Dredge ): The presence of abundant 
pai red va lves in st ratified foreset sands indicat es the con
temporane it y of she lls wi th the depositiona l env ironment . 
The shells pro babl y relate cl osely to a sea level stand which 
created the exte nsive de! ta surface at approximately 48 m. 
The shell date is older than GSC-1 809 (75 80 ± 70 years; 
GSC XV, 197 5, p. 10) from the Sept-Iles area (78 km to the 
northeast), wh ich is at a higher elevation. Since contamina 
ti on of e ithe r sample is unlikely, a nd both relat e to specifi c 
sea levels, this age difference sugges ts that the patte rn of 
isostatic uplift and emergence in the Pentecote area diff ered 
fro m that in the Sept-Iles area (Dredge, 197 6, 1977). Date 
based on two 1-day counts in the 5-litre co unt e r. 

GSC- 23 11. Lac Ford 6270 ± JOO 
8 1 3 c = + 1. 3 %0 

Mar ine pelecypod shell s (sam pl e H.O. 1975-1 ; 12.7 g; 
Clinocardium ciliatum (Fabr.); ide nti fied by A. H. Clarke, Jr.) 
fro m the wes te rn end of Lac Ford, ea . 240 km northwes t of 
Fort Ch imo, Quebec (59°12'N, 70 °14'55 "W), at an altitude of 
ea. 105 m . The sampl e, com pri sing three left and thr ee right 
va lves, was co llec ted 2.1 m below the surface from the clay 
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bank a long Lac Ford, a t the point whe re Riv iere au Chien
Rouge ente rs the lake . The clay is over la in by a bog. 
Collec t ed 197 5 by H. Oue ll et, National Museum of Natural 
Sciences, Ott awa. 

Com ment (W. Bla ke, Jr.): The she lls relate to a position 
of the sea es timated to be ea . JOO t o 120 m above the present 
level of Ungava Bay (there is some un ce rtainty as to the 
exact elevation of Lac Ford ; cf. Blake, 1976). The date 
indicates tha t the rate of emergence in this area has 
ave raged between 1.5 and 2 m/ce ntury over the las t 6000 
years, a nd it a lso provides a limi t ing age for the exist ence of 
the lar ge ice -dam med lakes in northern Ungava. Due to the 
small sample size, onl y the outer 5% was re moved by HCI 
leach .. Sample mi xed with dead gas for counting. Date based 
on two 1-day counts in the 2-litre counte r. 

GSC-1539. Beaupre >39 OOO 

Detrital plant matter (sample Quebec Ser. No. 7; 45 .8 g) 
from fluvial sand s underl ying va r ves at Beaupre, Quebec 
(47 °03 '00"N, 70° 15'1 8"W), al titude ea . 15 m . The varved 
sed im ents under li e a calcareous till, which in the vici nity is 
overlain by postglac ial sha llow water marine sediments (G add 
et al., 1972) . Coll ec ted 1970 by P . LaSalle, Ministere des 
richesses na turelles, Quebec . 

Comment (P . LaSall e): Examina tion of the plant 
detritus by M. Kuc (unpublished GSC Bryological Report 
No. 121; cf. LaSalle et a l., 1977) revealed the presence of 
"plants of entire ly di ffe re nt habitat s and taxonomic groups". 
The plant material shows evidence of shor t -distance transport 
by water and accord ing to Kuc cont ai ns elements (mosses) 
which "most probably do not grow now in Canada and belong 
to southern and older f loras". 

Comment (W. Blake, Jr.): No rootlets we re observed in 
the sample which was co llec ted some 3 m below the ground 
surface. Because of the fine nature of the plant de tritus, the 
NaO H leach was omitted from the sample pret reatment. 
Dat e based on one 3-day count in t he 5-litre co unter . 

GSC-1473. Beauport >37 OOO 

Wood (sample Quebec Ser. No . 4; 11.8 g; probably Picea 
sp . and Larix sp .; identified by R.J. Mott) from varves 
unde rl ying till in a borrow pit near Beauport , Quebec 
(47°51'42"N, 71°12'12"W), a t an altitude of ea . 57 m. The 
collec tion si te is in a channel-like featu re cu t in Ordovician 
lim estone; it is probabl y associat ed with the bedrock ravine in 
which the present -day Beauport Rive r f lows. Collected 1969 
and 1970 by P. LaSalle . 

Comment (P. LaSalle) : The wood has been transported 
and th e da t e does not give the time of deposi tion; the date, 
however, does provide a limiting age for the emplace ment of 
the va r ved sediment s (cf. LaSalle et a l. , 1977 ). 

Com ment (W. !')Jake, Jr .): The sampl e submitted for 
dating consist ed of num erous twigs whi ch ranged in size from 
pieces ea. l mm in diameter and less than l c m long to pieces 
2 c m in di amet e r and 4 to 5 c m long. All fragm ent s were 
worn at corners and along edges, impl yi ng transport. Date 
based on one 3-day count in the 5-litre counter . 

GSC-1796. Saint-Fe li x-du-Cap-Rouge 9730 ± 140 

Shells of a freshwater pe lecypod (sam ple 1972-1-Cap
Rouge; 17. l g; Elliptio complanatus; identified by 
A.H. Clarke, Jr. , the n at the National Museum of Natural 
Sciences, Ottawa, now at the Smithsonian Institution 
(Washington, D.C.) , collected from a diamicton, possibl y a 
bed of very coarse ice contact mat erial , approximately 
1.6 km northwest of Saint-Fe li x-du-Cap-Rouge, Quebec 
(46°45'30"N, 71 °2 2'00"W), a t an altitude of 42 m. Collected 
1972 by P. LaS all e. 



Comment (P. LaSalle): At the time of discovery, the 
sed iment co nta ining the freshwate r she ll s was interpreted as 
glacial. New cut s indicat e that the re may have been 
reworking of the glac ial material by fres h or near- fres h 
waters during an early episode of the St. Lawrence estua rine 
sed imenta tion. 

Comment (W. Blake, Jr.): Only the single lar gest va lve 
(7 c m long, 4.8 c m high), which was nearly intact, was 
submitted to the laboratory for dating. The she ll was up to 
5 mm thick, and fragment s of the li ga ment were still 
attached. Due to the small size of the sample, only t he outer 
10% was re moved by HCJ. Sample mixed with dead gas for 
counting. Date based on one 3-day count in the 2-litre 
counter. 

Pink Lake ser i es 

Organic lake sed im en t (sample MS-73 -1) from a bedrock 
basi n 9.7 km northeast of Ottawa, Ontario, in Gatineau Park, 
Quebec (45°28 '04 "N, 75°48 '30"W), at an altitude of 162 m, 
wate r depth 20 m. A tota l of 300 cm of sof t algal gy ttj a 
(which becomes ve ry silty and clayey towards the base) 
ove rlies grey clay co nta in ing silt and sand layers, some 
pebbles, and mi nor organic matter. Collec ted l 973 by 
R.J. Mott with a Livingstone corer from the ice. 

GSC-2014. P ink Lake, 132- 136 c m 3270 ± 260 
o 13 c = -33.6 %0 

Algal gyttja (68 g wet) from co re interval 132 to 
136 c m. 

GSC-2016. Pink Lake, 222 -227 cm 7750 ± 170 
o 13 c = -36.l %0 

Algal gytt ja (66 g wet) from 222 to 227 c m below the 
sediment/wate r interface . 

GSC-1 956. Pink Lake, 295 -300 c m 10 600 ± 150 
0 I 3 C = -29.3 %0 

Basa l organic sediment (83 g wet) from dept h 295 t o 
300 cm. 

Comment (R.J. Mott): Pink Lake is below the maximum 
marine limit ; there fore GSC-1 956 is a mi nimum for isolati on 
of the basin fro m the Champla in Sea. Pollen analysis 
revealed nine pollen zones which, from t he base up wards, a re : 
he rb, aspen/poplar , spruce, pine, he mlock, birch/oak, 
hemlock/beech , pi ne/ha rdwoods, and postset tlement zones 
(Dickm an et a l., 197 5). GSC-1956 a lso dates the herb
aspen/poplar boundar y. GSC-20 16 dates the pine -heml ock 
bou ndary and GSC- 2014 t he birch/oak - hemlock/beech 
boundary. No free carbonates exist in the sedi ments, but 
carbonat es are present in the wat e r and cryst alline lim estone 
bedrock tha t borders the lake. It was not possible to obtain a 
suitabl~ sample from the beginning of the ragweed (Ambrosia) 
rise, mar king a data ble hi storic event, wh ich would have 
provided an estimate of possible error due to the incorpora
t ion of old carbonates. NaOH leach omit t ed from the 
pret reatm ent of all sampl es. GSC-1956 and - 20 16 mi xed with 
dead gas for counting. Date GSC-1956 based on one 3-day 
count in the 2-litre count e r, GSC-201 6 based on one 2-day 
count in the 2-litre counte r, and GSC- 2014 based on two !
day co unts in the I-litre counter. 

GSC-1416. Man itou Lake 2400 ± 220 

Fine pl ant detritus at the cont ac t bet ween 
foraminifera- bea ring clay and mar l containing abundant 
freshwater molluscs, from a pit on the north sho re of Manitou 
Lake, Gat ineau Count y, Quebec (45° 52 '50 "N, 75 °53 '30 "W), at 
an altitude of ea . 140 m. Coll ec t ed 1968 by E.D. Bickel, then 
at Ohio State Unive rsity, Columbu s, Ohio; now at Minot Stat e 
Col lege, Minot, North Dakot a . 

Comment (E.D. Bickel): The com ment made with 
regard to GSC-1 375 (thi s li st) app li es here also. 

Com ment (W. Blake, Jr .) : The sample contains frag 
ments of Carex, sp. and the moss Drepanocladus exannulatus 
(M. Kuc; unpublished GSC Bryological Report No. 54). NaOH 
leach omitted from sampl e pretreatment (on ly l. 7 g was 
available for burning). Sample mixed with dead gas for 
counting. Date based on one I-day count in the 2-litre 
counter . 

GSC-1375 . Lac Laf lamme 5980 ± 140 

Plant detritus and in situ plant parts (sample DB68: II-
37(A); 11.0 g ) at the contact between foraminifera -bearing 
marine clay and marl cont ai ni ng abundant fres hwater 
molluscs, from a pit on the sho re of Lac Laf la mme, Gati neau 
Count y, Quebec (45 °46 '54"N, 75° 59 '32 "W), at an altitude of 
ea. 145 m . Collected 1968 by E.D. Bickel. 

Com ment (E.D. Bickel): The dated littoral marl deposit 
is muc h younger than the probable onset of freshwater 
conl:litions in Lac Laf lamme basin. A long period of erosion 
or reworking of marine clay apparent ly occurred pri or to the 
deposition of freshwater mar l. Elevat ions and ages of 
Champlai n Sea foss il s in the Gati neau and Ottawa va lleys 
sugges t tha t basins above 140 m had emerged above sea level 
by ea . 11 OOO yea rs B.P . (Bickel, 1970). 

Com ment (W. Blake, Jr.): Onl y bark in the sample was 
submitted to the laboratory for dating. Date based on one 3-
day count in the 5-litre co unter. 

Matagami/For t George Road ser ies 

GSC- 1959 . Mile 363 6500 ± 90 

Marine pe lecypod shells (sample SJA/V-3; 28.2 g; 
Mytilus edulis; identified by J-S. Vincent), in situ wi th joined 
va lves, from a roadcut (west side) at mile 363 (7 km south of 
LG- 2 a irport) of the road wh ich joins Matagami to Fort 
George, Quebec (53°33 '04 "N , 77°40 '1 9"W ), a t an altitude of 
ea. 175 m. Collected 1973 by J-S. Vincent. 

Com ment (J-S Vincent): She ll s we re col lec t ed from 
reworked material of the frontal moraine that para ll els 
Jam es Bay and extend s fro m Lake Mistass ini to Poste-de -la
Baleine; thi s moraine is composed of strat ifi ed ice contact 
mat e r ial. The she ll s were in littoral sand s contain ing lenses 
of silty clay, over la in by approxi mately 4 m of stratified 
sand s and fi ne gravels. Date gives a very good app roximation 
of the location and al titude of the reg ressing shore line of 
Tyrre ll Sea at tha t time (V incent, 1977). Date based on two 
I-day counts in the 2-litre counte r. 

GSC- 2135. Mile 170 7360 ± 100 

Marine pelecypod shells (sample VH-74-101; 22.3 g; 
Hiatella arctica ; ide ntified by J-S. Vincent), in situ with 
joined va lves, from a roadcu t (west side) at mile 170 (13 km 
north of the bri dge that crosses Rupert River) of the road 
whi ch joins Matagami to Fort George, Quebec (51 °28 '12"N, 
77°25 '50"W), a t an a ltitude of ea. 205 m. Collected 1974 by 
V.K. Prest and J-S. Vincent. 

Comment 0 -S. Vincent): Shell s were co llected in silty 
marine clay which was over lai n by 1.2 m of li ttoral sands and 
overlain by mari ne clay. The sample dates a wate r plane of 
the Tyrre ll Sea sit ua t ed a few tens of met res higher than the 
altitude of the collection site (Vincent, 1977). Due to the 
smal l sample size only the outer 10% was removed by HCl 
leach. Sample mi xed with dead gas fo r counti ng. Date based 
on two I-day counts in the 2- litre counter. 
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GSC-2161. Mile 177 7120 ± 110 
6 13 c = +0.6 3o 

Marine pelecypod shells (sample VH-74-110; 11.0 g; 
Clinocardium ciliatum; identified by W. Blake, Jr.) embedded 
in marine clay exposed in a roadcut (west side) at mile 177 
(14.5 km south of the bridge that crosses Pontax River) of the 
road that joins Matagami to Fort George, Quebec 
(51°36'30"N, 77°23'40"W), at an altitude of ea. 203 m. 
Collected 1974 by V.K. Prest and J-S. Vincent. 

Comment (J-S. Vincent): Shells were collected at the 
base of a 1.2 m sequence of marine clay which was underlain 
by 15 to 60 cm of medium to coarse sand and by deformed 
Barlow-Ojibway glaciolacustrine clays resting on in situ 
glaciolacustrine clays. The sample dates a water plane of the 
Tyrrell Sea situated a few tens of metres higher than the 
altitude of the collection site (Vincent, 1977). Due to the 
small sample size only the outer 10% was removed by HCJ 
leach. Sample mixed with dead gas for counting. Date based 
on one 3-day count in the 2-litre counter. 

Ontario 

GSC-2499. Cataraqui River 3610 ± 60 

A 7 .6 cm diameter cored section through an apparent 
tree trunk or large branch (sample 7701043; 11.8 g; Ulmus sp. 
cf. U. americana; identified by L.D. Farley-Gill) was obtained 
from a site about 12 km offshore to the northwest of Belle 
Island in Cataraqui River near Kingston, Ontario (44°15'14"N, 
76 °28'46"W). The wood sample was located at the bottom of 
1.3 m of peat and gyttja (water depth 1.5 m), in contact with 
the underlying glaciolacustrine sediment at an elevation of 
2.5 m below Lake Ontario datum or 71.5 m a.s.J. Collected 
1977 by S.K. Frape, Queen's University and submitted by 
J .R. Bowlby, Queen's University and T.W. Anderson. 

Comment (J.R. Bowlby): The age is possibly indicative 
of drowning of a deciduous woodland in the Cataraqui 
embayment correlative with the late-Holocene lacustrine 
transgression in the Ontario basin. Differential isostatic 
uplift of the post-Iroquois low water level outlet sills within 
the St. Lawrence Valley caused the water level in the Ontario 
basin to rise relative to the rising land surface. In 
combination with outlet sill adjustments, there may have 
been a water level increase associated wit~ the transfer of 
the upper Great Lakes (Late Nipissing Phase) discharge from 
the North Bay outlet to the Samia outlet. Date based on two 
I-day counts in the5-litre counter. 

GSC-1111. Cookstown Bog 10 200 ± 150 

Basal organics (sample A-1; 145 g damp) from a peat 
bog on the Algonquin lake plain, 7 km east-northeast of 
Cookstown, Ontario (44°13'20"N, 79°37'20"W); altitude of bog 
surface ea. 230 m. Basal 2.5 cm increments from each of 
four cores were obtained in 1968 with a piston corer (5 cm 
diam.) at a depth of 153.5 to 156.0 cm by P.F. Karrow, 
University of Waterloo, Wate rl oo, and T.W. Anderson. 

Comment (P.F. Karrow and T.W. Anderson): The date 
provides a minimum age for the draining of glacial Lake 
Algonquin and approximates the spruce-pine transition in the 
pollen record (Anderson, 1971; Kar row et al., 197 5). The date 
seems a trifle young, however, in relation to the regional 
pollen record. Pollen and plant macrofossils in the peat and 
the underlying clay-gyttja show a gradual succession from 
aquatic to semiaquatic to sedge-swamp environments and 
thus document the draining phase of Lake Algonquin. NaOH 
leach omitted from sample pretreatment. Date based on two 
I-day counts in the 5-litre counter. 
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Ballycroy Bog series 

Woody peat overlying a shelly marl-detritus-gyttja 
sequence in a kettle hole in Oak Ridges Moraine, 1.6 km south 
of Ballycroy, Ontario (43°57'15"N, 79 ° 52'20"W), surface 
altitude ea. 290 m. Collected 1968 with a 5 cm diameter 
piston corer by T.W. Anderson and P.F. Karrow. 

GSC-1146. Ballycroy Bog, 
230 -235 cm 

4220 ± 130 
6 13 c = -25.5 3o 

Fibrous peat (sample A-3; 109 g damp) from 230 to 
235 cm depth (5 cm increments from two cores), above shelly 
marl. 

GSC-1143. Ballycroy Bog, 
604-609 cm 

JO 900 ± 200 

Basal gyttja (sample A-2; 14.2 g damp) from 604 to 
609 cm depth (5 cm increments from two cores), underlying 
shelly marl and overlying silty clay. 

Comment (P.F. Karrow and T.W. Anderson): The age 
determinations provide a dated pollen sequence from an 
upland bog with which to compare the pollen record and 
radiocarbon date from Cookstown Bog (cf. GSC-1111 , this 
list) and the pollen record at Alliston on the Lake Algonquin 
plain. GSC-1143 dates the spruce-pine transition (which 
occurs within the Algonquin sediments at Alliston; cf. 
Anderson, 1971; Karrow et al., 197 5), and GSC-1146 dates the 
hemlock pollen minimum. GSC-1143 seems slightly old when 
compared to regional information. NaOH leach omitted from 
the pretreatment of both samples. GSC-1143 mixed with 
dead gas for counting; date based on two I-day counts in the 
2-Jitre counter. GSC-1146 based on two 1-day counts in the 
5-litre counter. 

GSC-1681. Westdale Ravine, 4330 ± 210 
Hamilton 6 13 C = -20.J 3o 

Vertebrae and ribs of snakes (sample CSC-PFK; 87 g; 
Coluber constrictor - blue racer; Elaphe obsoleta - pilot 
black snake; and a few from Crotalus horridus - timber 
rattlesnake; identified by C.S. Churcher, University of 
Toronto, Toronto) from unconsolidated and consolidated bands 
of CaC03 -cemented shore debris in Westdale Ravine, 
Churchill Park, Hamilton, Ontario (43°16'N, 79°54'W) at an 
altitude of 88 m. Collected 1970 and 1971 by P.F. Karrow, 
University of Waterloo, Waterloo, and C.S. Churcher. 

Comment (C.S. Churcher): The date agrees with that 
previously estimated on the basis of the fauna (Churcher and 
Karrow, 1963), which suggested the climatic optimum. Date 
based on two I-day counts in the !-litre counter. 

GSC-1149. Hofstetter Lake II 800 ± 230 
0 l 3 C =' -24.5 3o 

Basal detritus gyttja (sample TB-68-37; 23 g) from 770 
to 777 cm below the mud/water interface in Hofstetter Lake, 
11.2 km southwest of Kitchener, Ontario (43°24'N, 
80°36.?'W), at an altitude of ea. 365 m. The sample overlies 
coarse sand and underlies silty clay sand. The lake is situated 
in a closed depression on the outer limit of Till "H" (Kar row, 
1971) of early Cary age. Collected with a modified 
Livingstone sampler in 1968 by R.J. Mott and T.W. Anderson. 

Comment (T.W. Anderson): The date is useful in 
establishing the late-glacial pollen stratigraphy and chron 
ology of southern Ontario. Preliminary pollen analysis shows 
that the sample is very high in Picea (spruce) pollen. NaOH 
leach omitted from sample pretreatment. Sample mixed with 
dead gas for counting. Date based on one 3-day count in the 
2-litre counter at I atm. 



Innerkip Series 

Detrital sapropel (organic mud) from a stream bank 
directly north of the new bridge over Timm's Creek, 3.2 km 
southwest of Innerkip, Ontario (43°10.5'N, 80°43'W), at an 
altitude of ea. 300 m. The sapropel is overlain by mollusc
bearing silt and fine sand, then silt to clay till. Pollen 
analysis (by J. Terasmae, Brock University) indicates 
subarctic conditions. Molluscs (P.F. Karrow, pers. comm.) in 
the overlying sediments indicate that the environment was 
the edge of a pond in a cool or cold interstadial climate. 
Macrofossils (M. Kuc), indicating mixed (both terrestrial and 
aquatic) nonarctic habitats, are reworked by water but not 
stream transported (unpublished GSC Bryological Report 
No. 245 and 265). Collected 1972 and 1973 by W.R. Cowan, 
Division of Mines, Ontario Ministry of Natural Resources, 
Toronto. 

GSC-1884. Innerkip (I) >43 OOO 

Sample (WD-341/24-28"; 252.6 g) from 60 to 70 cm 
below the top of the 90 cm thick organic unit and from 
approximatelythesamelevelasBGS-134b (33 230 ± 610years). 

GSC-2010. Innerkip (II) >42 OOO 
o 13 C = -27 .8 %a 

Sample (WD-341-S; 304 g) taken from the top 2.5 cm of 
the organic unit and stratigraphically above BGS-134a 
(33 670 ± 830 years). After pretreatment 73 g of material 
was burned. 

GSC-2010-2. Innerkip (III) >50 OOO 

Part of the same sample used for GSC-2010 (183 .0 g of 
treated sample WD-341-S remained; two batches of 74.8 g 
and 107 g were burned). 

Comment (W.R. Cowan): Date GSC-2010-2 is one of 
the oldest for the middle Wisconsinan in southern Ontario 
(Terasmae et al., 1972; Dreimanis, 1973) and appears to fit 
earlier initiation of the Port Talbot lnterstadial suggested by 
Dreimanis (1973). 

Comment (W. Blake, Jr.): The second collection was 
made in 1973 in an attempt to resolve the discrepancy 
between GSC-1884 and the two age determinations made at 
Brock University (BGS-134a, BGS-134b); these three were 
published by Cowan (1975), and both GSC-1884 and -2010 
were included in Cowan et al. (1975). Date GSC-1884 is 
based on one 4-day count in the 5-litre counter. Pretreat
ment of both GSC-2010 and -2010-2 included one hour hot 
NaOH leach and one hour hot HCI leach; GSC-2010 based on 
one 5-day count in the 5-litre counter and GSC-2010-2 based 
on three 1-day counts and one 3-day count in the 5-litre 
counter at 4 atm. 

GSC-2046. Saugeen River (II) 5230 ± 100 

Freshwater mollusc shells (sample K-lOA; 12.5 g; 
including Helisoma sp; identified by P.F. Karrow) in silt 1.6 m 
below the top of a terrace on the north bank of Saugeen River 
at Southampton, Ontario (44°30'N, 81°20'W), at an altitude of 
ea. 186 m. Collected 1973 by P.F. Karrow, University of 
Waterloo, Waterloo. 

Comment (P.F. Karrow): The terrace is at Nipissing 
level. A previous date on charcoal from a buried soil below 
silts at the same site gave a value of 6720 ± 250 years (GSC-
1620; GSC XIII, 1973, p. 21). The silts were deposited in 
rising waters late in the Stanley-Nipissing transition or early 
in Nipissing I stage (three-outlet stage). This determination 
was carried out to check the usefulness of freshwater 
molluscs for dating. 

Comment (W. Blake, Jr.): Due to the small sample size, 
only the outer 10% of shells was removed by HCI leach. 
Sample mixed with dead gas for counting. Date based on two 
1-day counts in the 2-litre counter. 

GSC-2077. Port Talbot >43 OOO 

Wood (sample 9a/74; 10.6 g; Picea sp.; identified by 
L.D. Farley-Gill) from a fresh exposure (after a storm) in a 
cliff along Lake Erie, 160 m northeast of the type locality of 
the Port Talbot Interstadial gyttja and 24 km southwest of 
St. Thomas, Ontario (42°37'15"N, 81°23'W), at an altitude of 
175.5 m. The wood is in lacustrine sand ea. l m above lake 
level and 30 m below the cliff top; lenses of plant detritus 
from which wood was collected are above a subaqueous 
erosional unconformity separating the sand from the under
lying Port Talbot Interstadial silt. Collected 1974 by 
A. Dreimanis, University of Western Ontario, London. 

Comment (A. Dreimanis): The date provides confirma
tion that the sand is of Port Talbot Interstadial age. As the 
sample consists of detrital material, it probably does not date 
the end of the Port Talbot Interstadial interval; other dates 
from that interval range from 43 OOO to 4.9 OOO years 
(Dreimanis et al., 1966; Dreimanis, 1973). 

Comment (W. Blake, Jr.): The age determination was 
carried out on the single largest piece of wood in the 
collection; this piece was 13.5 cm long and had a maximum 
diameter of 2.0 cm. One end and the stubs of branches were 
rounded, the other end was fractured. Date based on one 3-
day count in the 5-li tre counter. 

GSC-2126. Plum Point 28 OOO ± 370 

Wood (sample ll-C 111 -74; 7.1 g; Picea sp; identified by 
R.J. Mott) from a fresh exposure in a cliff along Lake Erie, 
28 km southwest of St. Thomas at Plum Point, Ontario 
(42°36'30"N, 81°23'40"W), at an altitude of 178 m. Wood is 
from the waterlaid Catfish Creek Drift ea. 100 m southwest 
of, and stratigraphically lower than, GrN-2625 (27 470 ± 130 
years: Groningen X, 1972, p. 10). Collected 1974 by 
A. Dreimanis. 

Comment (A. Dreimanis): The date is in good agree
ment with the oldest two Plum Point lnterstadial dates: GrN-
2625, 27 470 ± 130 years; and L-185, 28 200 ± 1500 years (cf. 
Dreimanis et al., 1966). 

Comment (W. Blake, Jr.): Three pieces of wood were 
submitted; the age determination is based on the largest of 
the three: 11 cm long, 2.5 cm wide (maximum), and l cm 
thick. The clean wood was characterized by rounded and 
smoothed ends, implying transport, and the surface was 
covered by a network of cracks. Date based on one 4-day 
count in the 2-litre counter. 

GSC-1904. Kincardine JO 800 ± 110 

Wood (sample K-6; 6.5 g; Picea sp.; identified by 
R.J. Mott) from grey silt 6 m below the surface of a terrace 
of Penetangore River which is correlated with the main 
Algonquin lake level of the Huron basin. The site is 2.2 km 
south-southeast of Kincardine town hall, Ontario (44 °09'N, 
81°37'W), at an altitude of ea. 200 m. Collected 1972 by 
P.F. Karrow and F. Apon, University of Waterloo, Waterloo. 

Comment (P.F. Karrow): The date is consistent with 
others (GSC-1126, 10 500 ± 150 years; GSC-1127, 10 600 ± 
160 years; GSC-1842, 11 300 ± 140 years) from the same 
district for wood included in transgressive sediments of the 
main Lake Algonquin stage of Huron basin (Karrow 
et al., 197 5). 
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Comment (W. Blake, Jr.): A cone fragment in the 
sample was dete rmined to be Picea mariana by R.J. Mott 
(unpublished GSC Wood Identification Report No. 72 -69). 
Date based on one 3-day count in the 2-li tre counter. 

Eighteen Mile River ser ies 

Riverbank exposures in a va ll ey ter race, believed to be 
estuarine, formed in the mouth of a stream enter ing glac ial 
Lake Algonqui n, ea . 6 m below the regional La ke War re n plain 
(surface altitude ea. 190 m), 19.3 km southwest of 
Kincardine, Ontario. Collected 1968 by P.F. Karrow and 
T.W. Anderson. 

GSC-1126 . Eighteen Mile River, 
north 

10 500 ± 150 

Wood (sample K-2; 15.0 g; Picea sp.; identifi ed by 
R.J. Mott) in oxidized sil t 3 m below the top of a terrace, 
north bank exposure, 91.4 m west of Highway 21 bridge 
(44 °01 '20"N, 81 °42 '40"W). 

GSC-1127. Eighteen Mile River, 
south 

10 600 ± 160 

Wood (sample K-1; 32.4 g; Picea sp.; identified by 
R.J. Mott) in peaty clay 3.6 m be low the top of a terrace, 
south bank exposure, 61 m west of gravel road bridge 
(44°0l '20"N, 81 °43 '40"W ). 

Comment (P.F. Karrow and T.W. Anderson) : Both dates 
are on wood beli eved to be enclosed in Lake Algonquin 
sediments. Thus they provide a maximum age for the 
draining of glac ial Lake Algonquin. Both dates also 
a ppro ximate the spruce- pine transit ion of the regional pollen 
record (Anderson, 1971). Macrofossi l analysis of the peat 
reveals plant assemblages of upland, river and lake-marginal, 
and aquati c envi ronment s (Karrow et al., 197 5). 
Paleobotanical ev idence implies climati c conditions not 
unlike those in the northern Boreal Forest today. GSC- 1126 
based on one 3-day count and GSC- 1127 based on one 2-day 
count, both in the 5-li tre counte r . 

South Bay series 

Samples of plant detritus and mollusc shells from two 
organic layers in si l ty clay from South Bay, Manitoulin Island, 
3.2 km northeast of South Baymouth and 1.6 km east of 
McKim Bay, Ontario (45°34.9'N, 81°59.5'W); water depth at 
coring site, 13 m. Collected 1969 by C.F.M. Lewis with a 
1200 lb. piston corer with 6.4 cm plasti c liner. Stored wet in 
liner at 4°C unti l sampling. Submitted by C.!. Dell , then at 
Canada Centre for Inland Waters, Burlingt on. 

GSC-1971. South Bay, 324.5 to 
332.0 cm 

9260 ± 290 

Mollusc shells (sample 69 -2-01, PC-3- 1; 3.6 g; unidenti
fied) from the lower layer of plant de tritus and shells, 324 .5 
to 332.0 cm below the sediment/water int e rface , at an 
altitude of 160.3 m. This organic layer is separated from the 
upper organic layer by about 50 cm of slightly silty clay . 

Comment (C.l. Dell): The sam ple dates t he emergence 
of South Bay during the fall in water level from the Lake 
Algonquin to the Lake Stanley stage in the Huron basin (Dell, 
1975 ). A date of 10 150 ± 190 (GSC-1 108), obtained for basal 
organic sediment from Tehkummah Lake near South Bay, is 
attributed to the same period of post-Algonquin fall ing water 
levels (Lewis, 1970). Due to the small sample size, HCI leach 
omitted from pretreatment. Sample mixed with dead gas for 
counting . Date based on one 3-day count in the 2-li t re 
counter. 
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GSC- 1979. South Bay, 247.0 to 
252 .0 c m 

8310 ± 130 

Plant detritus (sample 69-2-01, PC-3-2; 94.5 g wet) 
from the upper organic layer. 

Comment (C.l. Dell): The sample dat es a second 
episode of emergence at t his si t e dur ing the low-level Lake 
Stanley stage . Na OH leach omitted from sampl e pre treat 
ment. Sample mixed with dead gas for counti ng. Date based 
on two 1-day counts in the 2-li tre counter . 

GSC- 2186. Blac kwell 4660 ± 60 
6 I 3 C = -27 .2 o/oo 

Char red wood (sample 113/52: 11.0 g; white oak group 
(Quercus sp.); identified by R.J. Mott) from 30 cm below the 
top of a clay unit exposed at the base of a cliff along the 
shore of Lake Hu ron, at Blackwell , Onta rio (43° 10'30"N, 
82°19 'W), at an al ti tude of ea. 175 m . The clay un it is 
overlain by 5.8 m of crossbedded sand and grave l (in a 
Nipissing beach bar) and 60 to 90 cm of dune sand. Collected 
1952 by A. Dreimanis. 

Comment (A. Dreimanis): The date is in good agree
ment with an earli er dete rmi nation on the same log of 4650 ± 
200 years (S- 24; Saskatchewan II , 1960, p. 73 -74). Encase 
ment of the log in lac ustrine clay at present lake level 
suggests that the wate r had risen well above the present level 
of Lake Huron prior to the deposition of the clay (cf. 
Dre im anis, 1958). 

Comment (W. Blake, Jr.): The new age de t e rmination 
provides a useful check wi th one of the first dates produced 
by the Saskatchewan laboratory. Date based on one 3-day 
count in the 5-l itre co unte r. 

5860 ± 140 
6 13 c = -23.7 %0 

GSC-1749. St. Joseph Island 

Wood (sample St. J oseph No. 7; 11.6 g; Thuja 
occidentalis L.; ident ified by R.J. Mott) in a gravel pit at the 
south end of an esker on the west side of St. Joseph Island , 
0.8 km east of Richa rdson Point, Ont a r io (46° ll'N, 
84°03.5 'W ), at an altit ude of 187 m. Col lected 1972 by 
M. Saarn ist o, then at Brock Un iversity, St . Catha rines, 
Ontario; now at the University of Oulu , Oulu, Finland. 

Comment (M. Saarnist o): The wood is from the upper 
par t of a 0.8 m thick wood and detritus layer (interpreted as 
being a lagoonal deposit) underlying gravel. The stratigraphic 
sequence is typical for depos it s fo rm ed during the Nipissing 
transgression. The limit of the transgression is indicated by a 
well developed erosion shore above the site at an alti tud e of 
194 m. The date is in har mony with the date of 5500 years 
B.P . for the Nipissing maximum (cf. Lewis, 1969). Date based 
on two !-day co unts in the 5-l itre coun ter. 

Prince Lake ser ies 

Gyttja and clay-gyttj a fro m Prince Lake, 15 km west of 
Sault Ste . Mari e, north of Highway 550 and 5 km no rth of 
Gros Cap, Ontario (43°36'N, 84°34'W), at an altitude of ea. 
309 m; water depth ea. 4 m. Collected 1972 wi th a 
Livingstone co rer by M. Saarnist o. 

GSC-1919. Prince Lake, 
9.3 1-9.45 m 

6160 ± 80 

Gyttja (one 14 c m long inc rement from one core; ea . 
115 g wet) from 5.31 to 5.45 m below the sediment/wat er 
interface. Date based on one 4-day count in the 2-litre 
counter. 



GSC-1913. Prince Lake, 
10.32-10.1+4 m 

9000 ± 11 0 
0 I 3 C = -28.3 o/oo 

Clay-gyttja (12 cm long increments from duplicate 
cores; ea. 17 5 g wet ) from 6.32 to 6.44 m below the 
sediment/water interface. Date based on t wo 1-day counts in 
the 2-li tre coun t er. 

GSC-1715. Prince Lake, 
10.80-10.85 m 

10 800 ± 360 

Clay-gyttja (5 cm long increments from cores 4 and 6; 
ea. JOO g wet) from the basal organic sed iment overlying 
c lay. Date based on one 2-day count in the 2-li tre counter. 

Comment (M. Saarnisto): GSC-1715 is from the end of 
a local tundra zone beneath the spruce pollen zone. It 
postdates the deglaciation of the Sault Ste. Marie area and 
the fall of water leve l from a high Lake Algonqui n stage. The 
date is supported by a date of 10 650 ± 265 years (Hel-400; 
Saarnisto, 197 4, 197 5) from nearby Upper Twin Lake. 
However, Upper Twin Lake, at a higher level, became 
isolated from Lake Algonquin earlier than did Prince Lake. 
This is documented clearly in the pollen stratigraphy, a nd 
therefore GSC-1715 seems to be a Ii ttl e too old. The sample 
had a very low organic content, clearly less than Hel-400. 
GSC-1913 (published earlier in uncorrected form, 9050 ± 110 
years; Saarnisto, 197 4, 197 5) dates the end of the spruce zone 
in the local pollen stratigraphy. GSC-1919 allows the rate of 
sedimentation to be ca lc ulated for a quantitative pollen 
study. It seems to be, however, clearly too young, perhaps 
because of unsatisfactory sampling. Na OH leach omitted 
from the pret reat ment of all three samples. Each sample 
mixed with dead gas for counting. 

GSC-1731. Roller Lake 5440 ± 150 

Clay-gytt ja (5 cm long increment from one core; 90 g 
wet) from the bottom sediments (18.61 to 18.66 m depth 
below lake surface) of Roller Lake on the west side of 
Highway 17, l km south of Michipicoten River, Ontario 
(47°54.5'N, 84°49 'W), at an altitude of 210 m; water depth, 
17 m. Collected 1972 by M. Saarnisto. 

Comment (M. Saarnisto): The sample, 1.5 m below the 
sediment /wate r interface, dates the cu lmination of the 
Nipissing transgression in the Lake Superior basin. The date 
is in full agreement with the date of 5500 years B.P. for this 
event in the Lake Huron basin (cf. Lewis, 1969). NaOH leach 
omitted from sample pretreatment. Sample mixed with dead 
gas for counting. Date based on one 3-day count in the 2-
li tre counter. 

GSC-1851. Alfi es Lake 9070 ± iOO 
0 I 3 C = -33.6 o/oo 

Gyttja (8 cm long increments from duplicate cores; 
174 g wet) from basal organic sediment (6.10 to 6.18 m below 
the sediment/water interface) in Alfi es Lake on the east side 
of Highway 17, 0.5 km south of the northern boundary of Lake 
Superior Provincial Park, Ontario (47°53'N, 84°52.5 'W), at an 
al titude of 285 m; water depth, 10.l m. Collected by 
M. Saarnisto. 

Comment (M. Saarnisto): The date is a minimum for 
the deglaciation of the northeastern Lake Superior area and 
for the fall of a high level glac ial lake; it also gives the age 
for the end of the spruce zone in the local pollen stratigraphy 
(cf. Saarnisto, 197 4, 197 5; in wh ich GSC-1851 was published 
in uncorrected fo,m, 9210 ± 100 years). It agrees closely 
with a date from similar stratigraphic position in Last Lake 
(GSC-1719, 9220 ± 180 years, this li st). Na OH leach omitted 
from sample pretreatment. Sample mixed with dead gas for 
counti ng. Date based on two 1-day count s in the 5-l itre 
counter. 

GSC-171 9. Last Lake 9220 ± 180 

Clay-gytt ja (5 c m long increments from Wawa I cores C 
and E; 90 g wet) from the basal organic sediment (8.97 to 
9.02 m below the sediment/water interface) in Last Lake on 
the east side of Highway 17, 1.5 km south of the northern 
boundary of Lake Superior Provincial Park, Ontario 
(47°52.5 'N, 84°52'W), at an altitude of ea. 276 m; water 
depth, 4 m. Collected 1972 by M. Saarnisto. 

Comment (M. Saarn isto): See GSC-1851, this list. 
NaOH leach omitted from sample pretreatment. Sample 
mixed with dead gas for counting . Date based on two 1-day 
counts in the 2-litre counter. 

GSC- 1906. Wolf Camp Lake 7860 ± 80 
o 13 c = - 27.8%0 

Gyttja (8 cm long inc rements from duplicate cores; 
315 g wet) fro m basal organic sediment (3.43 to 3.51 m below 
the sediment/water interface) in Wolf Camp Lake on the 
north side of Highway 17, ea. 8 km northwest of Marathon 
a irf ield, Ontario (48 °48 'N, 86 °26 'W) at an altitude of ea. 
278 m; water depth, 10.0 m. Co ll ec ted 1972 by M. Saarnisto. 

Comment (M. Saarnisto) : The sample da tes the rise of 
wh ite pine (Pinus strobus) in local pollen stratigraphy . Na OH 
omitted from sample pretreatment. Date based on two 1-day 
counts in the 5-li tre counte r . 

Western Canada 

Manitoba 

Gods River series 

GSC-1736. Gods River (I) >41 OOO 

Wood (sample KJ-57-72; 6.1 g; Picea sp.; identified by 
R.J. Mott) a long the contact of silty peat and overlying till 
exposed in a bank along Gods River in the Hudson Bay 
Lowlands of northeastern Manitoba (56°09'N, 92°3l 'W), at an 
altitude of ea. 43 m . The peat bed is underlain by till and is 
overlain by two ti ll s. Collected 1972 by J.A. Netterville; 
submitted by R.W. Klassen. 

Comment (R.W. Klassen): The date and the stratig-
raph y suggest that the peat bed correlates with the Missinaibi 
peat beds of th e southern Hudson Bay Lowlands (Klassen and 
Netterville, 1973; cf. Terasmae and Hughes, 1960). 

Comment (W. Blake, Jr.): M. Kuc reports (unpublished 
GSC Bryological Report No. 185) that ecologi ca lly the mosses 
in the peat are a mixture of hydrophytes and xerophytes. 
Date based on one 3-day count in the 2-litre counter. 

GSC-1742. Gods River (II) 490 ± 140 

Wood (sample KJ-58-72; 5.8 g; Picea sp.; identified by 
R.J. Mott) from a gravelly zone overlying the upper clayey 
till and underlying brown clay beneath recent peat at the 
same locality as GSC-1736. Collec ted 1972 by 
J.A. Netterville; subm itted by R.W. Klassen. 

Comment (R.W. Klassen): This sample was thought to 
predate the brown clay considered to be associated with th e 
last marine inundation of this area some 7000 years ago. The 
age of the wood indicates that the sample was not in place. 
Sample mixed with dead gas for counti ng. Date based on one 
1-day count in the 2-lit re counter. 

GSC-1955. Gods River (III) 6610 ± JOO 

Ma1·ine shells (sample KJ-84 (a & b)-73; 18.0 g; Mytilus 
edulis; identified by W. Blake, Jr.) from a sandy zone 2 to 5 m 
below the edge of the bank of Gods River, ea. 19 km 
upstream of its junction with Hayes River in the Hudson Bay 
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Lowlands, northeastern Manitoba (56°15'N, 92°45'W), at an 
altitude of ea. 75 m. Co llected 1973 by J.A. Netterville; 
sub mitted by R. W. Klassen. 

Co:nment (W. Blake, Jr.): The date is compatible with 
other age determinations on Holocene marine she lls from the 
southwest side of Hudson Bay (cf. Craig, 1969). Sample 
mixed with dead gas for counting. Date based on two !-day 
counts in the 2-litre counter . 

GSC- 1745. Lower Hayes River 4890 ± 140 

Wood (sample KJ-56-72; 12.0 g; Picea sp.; identified by 
R.J. Mott) from alluvial sand taken 8.2 m below the edge of 
the bank of Hayes River in the Hudson Bay Lowlands, 
northeastern Manitoba (56°45'N, 92°42'W), at an altitude of 
21 m. Col lected 1972 by J .A. Netterville; submitted by 
R.W. Kl asse n. 

Comment (R.W. Klassen): The date indicates that this 
part of Hayes River valley is considerably less than 5000 
years old (Klassen and Netterville, 1973). Date based on two 
1-day counts in the 5-litre counter. 

GSC-1 738. Recluse Lake 6490 ± 170 

Peat (sample KJ -23-72; 21.5 g wet) at the bottom (basal 
10 c m core increment) of a perennially frozen bog 1.8 m thick 
over a clay-veneered till plain ad jacent to the upper reaches 
of Little Churchill River, 88 km northwest of Gillam, 
Manitoba (56°52'N, 95°47'W), at an altitude of ea . 185 m. 
Collected 1972 by R.W. Klassen. 

Comment (R.W. Klas sen): The sa mple was dated to 
obtain a more precise time for the drainage of Lake Agassiz 
in this region and to determine the rate of bog development 
(Klassen and Netterville, 1973). The age indicates that Lake 
Agassiz had drained from this area more than 6500 years ago 
and that the bog developed at a rate of ea. 0.3 m/1000 years. 
NaOH leach omitted from sample pretreatment. Sample 
mixed with dead gas for counti ng. Date based on two !-day 
co unts in the 2-litre counter. 

GSC-1958 . Kiskitto Lake 4500 ± 120 

Peat (sampl e KJ-30-73; ea . 38 g wet) at the bottom of a 
peren ni ally frozen bog, 2.6 m thick, forming part of an 
extensive organic blanket over a lacustrine clay plain north of 
Lake Winnipeg, Manitoba (54°36'N , 98°34 'W), at a n altitude of 
ea. 213 m . Collected 1973 by R.W. Klassen. 

Comment (R. W. Klassen): The sa mpl e was dated to 
obtain a more prec ise time for the drainage of Lake Agassiz 
in this region and to determine the rate of bog development . 
The age obtained indicates either that the sample was 
contaminated or that the bog began to develop long after 
Lake Agassi z had drained (ea . 8500 years ago); the former is 
considered most likely. NaOH leach omitted from sample 
pretreatment. Sample mi xed with dead gas for counting. 
Date based on one 3-day count in the 2-litre counter. 

GSC-1 679. Minago Ridge 8310 ± 180 

Mollusc horizon containing Lampsilis radiata (sample 
Tl3K; 13.l g; identified by R. Green, Unive rsity of Manitoba, 
Winnipeg, and A.H. C larke, Jr . , then at National Museum of 
Natural Sciences, Ottawa; now at Smithsonian Institution, 
Washington, D.C.) in gravel 3.2 m be low ground surface and 
over lain by coarse beach gravels and windblown silty sand. 
Sample is from a fresh exposure, 1.6 km east of Highway 6 
and south of Minago River, Man itoba (54°10'N, 98°50 'W), at 
an altitude of ea. 245 m. Collected 1971 by S. Ringrose, 
Mani toba Departm ent of Mines and Natural Resources, 
Winn ipeg. 
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Comment (S. Ringrose): The date is derived fro:n the 
lowest known shoreline of Lake Agassiz, which suggests that 
a minimal terminal date for the drai ning of Lake Agassiz may 
co inc ide more closely with GSC-92 (7720 ± 120 years; marine 
she lls south west of Churchill; GSC lll, 1964, p. 170) than with 
GSC-896 (8530 ± 220 years; marine shells; GSC IX, 1970, 
p. 64; cf. Elson, 1967, 1971; Ringrose, 1975). 

Comment (W. Blake, J r.): Onl y a single broken valve 
(6+ cm long, 4 c m high) of Lampsilis radiata was submitted to 
the laboratory; it was clean, with no pitting or encrustations, 
but was chalky and flaky in nature. Due to the small sample 
size on ly the outer 5% was re moved by HCl leach. Sample 
mixed with dead gas for counting . Date based on two ! -day 
counts in the 2-litre counter. 

Duck Mountain series 

A 465 cm long core of lake mud from a shallow (1.5 m) 
unnamed pond in Duck Mountain Provincial Park, Manitoba, 
tp. 31, rge. 25 (51 °39'N, l00°50'W), at an altitude of 700 m. 
Core collected 197 1 by J.C. Ritchie, Scarborough College, 
University of Toronto. 

GSC-1629. Duck Mountain, K3-B 1960 ± 130 

Organic lake mud (sample K3 -B; 11.7 g burned) at 185 
to 202 c m below sediment/water interface; in pollen zone III, 
dominated by Picea (12 to 20%), Pinus (6 to 10%), Betula 
(40%), and Alnus (20%). 

GSC-1625. Duck Mountain, K3-D 4140 ± 140 

Organic lake mud (sample K3-D; 40 g wet) at 322 to 
338 cm level, in pollen zone II, dominated by Betula (50 to 
70%), and nonarboreal pollen types (20 to 30%). 

GSC-1611. Duck Mountain, K3-F 5310 ± 130 

Organic lake mud (sample K3 -F; 84.3 g wet) at 455 to 
470 c m level , in poll en zone I, domi nated by nonarboreal 
pollen with the exception of one sample (at 460 c m) which 
had 28% Picea. 

Comment (J.C. Ri t chie): The pollen st ratigraphy 
suggests that this section is truncated below and that roughly 
6000 years of sedimentati on is absent (Ritchie, 1976). The 
status of this sample remains uncertain until further sampling 
has been done. 

Comment (W. Blake, Jr.): NaOH leach omitted from 
the pretreatment of all three samples . GSC-1 611 based on 
one 3-day count in the 5-litre co unter; GSC-1 625 based on 
one !-day count in the 5-litre co unter; and GSC-1629 based 
on one !-day plus two 1-day counts in the 5-li t re counter. 

Alberta 

GSC- 2038. Mariana Lake 11 300 ± 110 
8 13 c = -26.2 %0 

Basal laminated clayey gyttja (sample MS-73 -1 4; 105 g 
wet) from 695 to 700 cm below the sediment surface of 
Mari ana Lake, ea. 106 km south-southwest of Fort McMurray, 
Alberta (55°57'N, ll2°0l'W), at an altitude of ea. 700 m. 
Calcareous grey clay, 700 cm below the sediment/water 
interface in 6 m of water , is over lain by laminated clayey 
gyttja and algal gyttja. Mar iana Lake occupies an elongated 
depression in an area of hummocky glacial deposits, probably 
altered somewhat by wave action in the glacial lake that 
covered the area following de glaciation (Mott, 197 4). 
Collected 197 3 by R .J. Mott. 



Comment (R.J. Mott): The date is a minimum for 
emergence of the basin fro m the glacial lake. The presence 
of carbonates in the basal sediments raises the possibility 
that the date may be somewhat anomalous due to the hard 
water effect. Sample mixed with dead gas for counting. 
Date based on one 3-day count in the 5-litre counter. 

GSC-2162. Longview 10 600 ± 100 

Freshwater gastropod shells (sample JJ-RCD-2; 1+8.5 g; 
Stagnicola elcx.les; identified by A.H. Clarke, Jr.) obtained 
from a roadcut 11.2 km west of Longview, Alberta 
(50°32'30"N, ll1+ 0 22'30"W), at an altitude of 1320 m. The 
sample was collected 1.5 m below the surface. Most adhering 
silt was removed by ultrasonic treatment in distilled water. 
Collected 1971+ by L.E. Jackson. 

Com:nent (L.E. Jackson): The shell-bearing horizon is 
situated in an apparently filled-in kettle depression in an area 
of hummocky moraine. The sample was obtained about l m 
above the contac t between the base of the silts infilling the 
former depression and the top of the underlying till. The date 
is significant in that it places a minimum age on the 
deglaciation of the foothills segment of Highwood Valley 
(Jac kson, 1977). No other dates are available. 

Comment (W. Blake, Jr.): In addition to the ultrasonic 
treatment mentioned by the submitter, the spires of all 
individuals making up this collec tion were broken off to 
remove the adhering silt which remained. The shells, mainly 
aragonite but with less than 10% calcite, were given the 
normal 20 % leach with HCl. Date based on one 2-day count 
in the 5-litre counter. 

GSC-2219. Seebe 7690 ± 110 

Charcoal (sample JJ-RCD-1; 1+.1+8 g) obtained from an 
artificial exposure 150 m downstream from Barrier Dam 
above the right bank of Kananaskis River, 8 km south of 
Seebe, Alberta (51 °02'30"N, ll5°03'00"W), at an altitude of 
1370 m. The sample was collected 2 m below the surface and 
ea. 20 m above the bed of Kananaskis River in 197 i+ by 
L.E. Jackson. 

Comment (L.E. Jackson): The charcoal was obtained 
from the lowest of a series of fire bands apparently buried in 
floodplain deposits. The Mazama volcanic ash is located ea. 
0.5 m above the charcoal. The dated horizon and the Mazama 
ash supply time markers by which the recurrence intervals of 
major forest fires during the period ea. 8000 to 6000 years 
B.P. may be estimated (Jackson, 1977). Pretreatment 
included cold NaOH leach for 5 minutes. Sample mixed with 
dead gas for counting. Date based on one 3-day count in the 
5-li tre counter. 

GSC-21+59. Columbia Icefield 6170 ± 100 

Charcoal (sample UWO-AB13; 3.7 g) from a 2 cm thick 
organic horizon of a buried paleosol (Orthic Regosol), at a 
depth of 101+ cm, exposed in a roadc ut along the Banff-Jasper 
Highway and 200 m south of the Icefields Chalet, Jasper 
National Park, Alberta (52°12'30"N, ll7°09'00"W), at an 
altitude of ea. 2027 m. Collected 1976 by A.J. Bowyer; 
submitted by R.H. King (both at the University of Western 
Ontario, London). 

Comment (R.H. King): The horizon containing the 
sample is underlain by a slightly weathered, i+ cm thick layer 
of Mazama ash. GSC-21+59 is therefore a minimum date for 
the Mazama ash in this area. The exposure also contains the 
St. Helens Y ash (2 cm thick at a depth of 61+ cm) and the 
Bridge River ash (3 cm thick at a depth of 1+3 cm), together 
with a complex stratigraphic sequence comprising six buried 
paleosols and a number of stratified colluvial deposits, some 
of which also contain volcanic ash. The identity of the ashes 

has been confirmed by a comparison of the results of electron 
microprobe analyses on volcanic glass shards with published 
data. The stratigraphy of the section is described in detail in 
Bowyer (1977). Na OH leach o:ni tted from sample 
pretreatment. Sample mixed with dead gas for counting. 
Date based on two 1-day counts in the 2-litre counter. 

GSC-1998. Dollar Lakes 10 200 ± 110 

Basal organic sediment (sample MS-73-7 A; i+O g wet) 
from 1363 to 1368 cm below the sediment surface of one of 
Dollar Lakes, ea. 28 km north of Valleyview, Alberta 
(55°10'N, ll7°12'W), at an altitude of ea. 61+0 m. Grey, silty 
clay 1368 cm below the sediment/water interface in 8.5 m of 
water is overlain by 5 cm of black organic debris and marl 
and 1363 cm of organic sediment inc luding black and brown 
gyttja, black laminated gyttja, and laminated buff and brown 
marl and gyttja. The Dollar Lakes are two small circular 
lakes that appear to be kettle holes in an area of hummocky 
ground moraine. The site is below the limit of the glacial 
lake that covered the area following deglaciation and the 
subdued character of the terrain may be due to wave action 
in the glacial lake (Mott, 1971+). Collected 1973 by R.J. Mott. 

Comment (R.J. Mott): The date is a minimum for 
isolation of the Dollar Lakes and dates the beginning of 
organic deposition. Despite the presence of carbonates in the 
sediments the date seems reasonable, but palynological 
analysis will be required to assess its validity. Sample mixed 
with dead gas for counting. Date based on one 3-day count in 
the 2-litre counter. 

GSC-2001+. Sulphur Lake 11 OOO ± 200 
6 13 C = -31.8%0 

Basal laminated clayey gyttja, marl, and clay (sample 
MS-73-13; 73 g wet) from 1207 to 1215 cm below the 
sediment surface of Sulphur Lake, ea. 82 km northwest of 
Peace River, Alberta (56°1+3'N, ll8°19'W), at an altitude of 
ea. 755 m. Stiff clay 1215 cm below the sediment/water 
interface in 8 m of water is overlain by 1215 cm of black 
laminated gyttja that is clayey towards the base with some 
clay and marl layers. Sulphur Lake occupies a bedrock 
depression that may have been formed in part by glacial 
activity and glacial deposits (Mott, 197 If). Collected 1973 by 
R.J. Mott. 

Comment (R.J. Mott): The date is a minimum for 
deglaciation of the area. The presence of carbonates raises 
the possibility that the date may be anomalous due to the 
hard water effect. Sample mixed with dead gas for counting. 
Date based on one 2-day count in the 2-li tre counter. 

British Columbia 

GSC-2163. Yale 71+90 ± 70 

Small pieces of charred wood (sample F l 23AW; 11.5 g) 
from a gravel pit on Highway 1, 2.1 km south-southwest of 
Yale, British Columbia (1+9 °32'1+0"N, 121°26'l2"W), at an 
altitude of 92 m. The sample is from coarse sand and gravel 
in a raised fan delta. Collected 1971+ by J.E. Armstrong from 
25 cm behind the face of a fresh exposure. 

Comment (J.E. Armstrong): Before submitting this 
material for radiocarbon dating the writer had hoped it would 
help explain conditions in Fraser Valley at the time that it 
was occupied by native people following the withdrawal of 
the ice or the sea. However, as C.E. Borden has reported a 
midden 9000 ± 150 years old (S-113; Saskatchewan III, 1962, 
p. 77; cf. Borden, 1960) several kilometres to the north at 
approximately the same elevation, the question is still not 
answered. The writer believes that the fan delta was 
deposited in standing water, suggesting that a lake existed in 
the area 7500 years ago; however, this conclusion cannot be 
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supported by geomorphological evidence. Sample pretreat
ment included 5 minutes cold NaOI-1 leach. Date based on one 
3-day count in the 5-litre counter. 

GSC-2230. Chilliwack >34 OOO 

Marine shell fragments (sample F76AS; 17.8 g) from the 
Bailey disposal and gravel pit, 7 km south-southeast of 
Chilliwack, British Columbia (49°06'20"N, 121°55'20"W), at an 
altitude of 46 m. The sample is from glaciomarine clayey 
silt, below but within 15 m of a mammoth(?) tusk locality, 
overlain by Sumas Drift. Collected 197 4 and 197 5 by 
J.E. Armstrong within 20 cm of the surface of a fresh 
exposure. 

Comment (J.E. Armstrong): The >34 OOO date obtained 
on these shells once again proves that lithologic correlations 
in the Fraser Lowland can be most misleading. As the 
overlying sand, gravel, and till belong to the Sumas Stade 
(11 OOO to 11 400 years B.P .), the marine clayey silt at the 
base of the section was considered most likely to be part of 
the Fort Langley Formation (11 400 to 13 OOO years B.P .), for 
these clayey silts are Ii thologically similar to many of those 
included in the Fort Langley Formation. The >34 OOO date 
indicates that a major unconformity exists between the 
marine clayey silts and the overlying Sumas Drift. This site 
lies on the southern border of a deep valley (300 + m) filled 
with fine sediments believed to be mainly marine and 
glacio:-narine. Prior to obtaining this date the writer 
tentatively had correlated all these fine sediments with the 
Fort Langley Formation; however, it is now evident that some 
(probably most) are pre-Vashon in age. A mammoth(?) tusk, 
lying in the marine clayey silts, was found at the same site by 
E. Livingston (Water Investigations Branch, Victoria) and 
collected by E.C. Halstead (Environment Canada, Vancouver). 
A tentative correlation of the marine clayey silts with 
Semiahmoo Drift may be made. Sample mixed with dead gas 
for counting. Date based on one 3-day count in the 2-litre 
counter. 

GSC-2193. Websters Corner 12 900 ± 170 

Mya truncata L. and Mya sp. shell fragments (sample 
F95A-shells; 12.9 g; identified by W. Blake, Jr.) from a gravel 
pit 6.5 km north-northwest of Whonnock, British Columbia 
(49°13'57"N, 122°29'37"W), at an altitude of 154 m. The 
sample is from stony clayey silt in a late Wisconsin raised 
marine delta deposited against ice. Collected 1974 and 1975 
by J.E. Armstrong from the surface of a fresh exposure. 

Comment (J.E. Armstrong): The sample is from the 
highest elevation at which preserved shells have been found in 
the Fraser Lowland, and it dates an early stage in the first 
emergence of the area above the sea (cf. Mathews et al., 
1970; Clague, 1975). At this site a probable marine terrace is 
found at approximately 195 m a.s.J., and it is believed to 
represent the maximum post-Vashon submergence 
immediately followi ng the retreat of Vashon ice. This raised 
delta was deposited against drumlinized Vashon ground 
moraine, cf. GSC-2177 (12 OOO ± 100 years; this list), which 
is believed to represent a later stage in the first emergence 
of the land. 

Comment (W. Blake, Jr.): The collection also contains 
Hiatella arctica, Serripes groenlandicus, Macoma sp., and 
Balanus sp. The aragonitic Mya shells used for dating were 
chalky and soft; only a few fragments of periostracum 
remained. The largest whole Mya valve was 3.8 cm long. 
Due to the small sample size only the outer 5% was removed 
by HCl leach. Sample mixed with dead gas for counting. 
Date based on one 3-day count in the 2-litre counter. 
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Langley series 

GSC-1697. Langley (I) >40 OOO 

Wood (sample ECH 1970-1; 7.1 g; Pinus contorta 
ponderosa type; identified by L.D. Farley-Gill) from a drill
hole 6 km north of Langley, British Columbia (49°08'50"N, 
l22°40'00"W), at an altitude of ea. 36 m. The cable-tool 
method was used, and the sample was dumped with a bailer 
from 36 m depth. Collected 1970 by E.C. Halstead, 
Environment Canada, Vancouver. 

Comment (J.E. Armstrong): This sample occurred in 
probable glacio:-narine stony clayey silt below what may be 
Vashon Drift (late Wisconsin) and above a second drift unit. 
It was submitted in the hope of determining the possible age 
of both the interdrift glaciomarine sediments and the older 
drift. The >40 OOO year date is inconclusive except to prove 
for the first time that some of the sediments encountered in 
drillholes are much older than originally suspected. The 
possibility of the wood originating from material below the 
second drift cannot be discounted. Armstrong suggests that 
the second drift unit may be Semiahmoo (mid or early 
Wisconsin), which is thought to be older than 62 OOO years 
based on QL-194 ( 14 C determination by M. Stuiver, 
University of Washington, Seattle; cf. Armstrong and Hicock, 
1976). GSC-2230 (>34 OOO years; this list) is on marine shells 
from exposed clayey silt 56 km 1 to the east of GSC-1697. The 
sediment units from which these samples were collected are 
probably stratigraphic correlatives. 

Comment (W. Blake, Jr.): The sample (dry) was 8.5 cm 
long, 3 cm maximum diameter. The grain of the wood was 
very contorted, and the sample was rounded at one end. The 
outside wood and adhering clay were scraped off. Sample 
mixed with dead gas for counting. Date based on one 3-day 
count in the 2-litre counter. 

GSC-2067. Langley (II) >40 OOO 

Wood (sample lA-1973; 11.2 g; Abies sp.; identified by 
L.D. Farley-Gill) from a drillhole 8 km northwest of Langley, 
British Colu:nbia (49°l l'04"N, 122°40'56"W), at ea. 115 m 
below sea level. The cable-tool method was used, and the 
sample was dumped with a bailer from 125 m depth. 
Collected 1973 by E.C. Halstead; submitted by 
J.E. Armstrong. 

Comment (J.E. Armstrong): This sample is from pro
glacial(?) sand below till which is overlain by 105 m of ma1·ine 
and glaciomarine sediments. It was submitted in the hope of 
determining whether the · drift is Vashon (late Wisconsin) or 
older. GSC-1697 (this series) occurred below two drift units 
3.2 km to the southeast of this sample and also gave a value 
of >40 OOO years. Correlation of GSC-1697 with the upper or 
lower drift unit was uncertain and has not been resolved by 
the >40 OOO year date for GSC-2067. If correlation is to be 
made the most likely is with Semiahmoo Drift (mid or early 
Wisconsin). 

Comment (W. Blake, Jr.): Only the largest piece of 
wood in the sample was utilized for dating; it was 10 x 2 x 
l cm and slightly curved. Pebbles were imbedded in the 
exterior, and the wood was hard and brittle. All outside wood 
and pebbles were removed. Date based on one 3-day count in 
the 5-li tre counter. 

Coquitlam Valley series 

GSC-2094-2. Coquitlam Valley (I) >49 OOO 

Wood (sample Fl2AW-l; Picea sp.; identified by 
L.D. Farley-Gill) from a gravel pit 5 km north of Port 
Coquitlam, British Columbia (49°18'45"N, 122°46'45"W), at an 



altitude of 114 m. The sample is from an organic silt layer in 
a nonglacial unit overlying glaciofluvial(?) cobble- gravel and 
underlying two glacial sequences. Collected 1974 by 
J.E. Armstrong from an exposure a few years old. Two 
determinations were made: 

GSC-2094. 
Date based on one 4-day count 
in the 5-litre counter; sample 
weight, 12.l g. 

GSC-2094-2. 
Pretreatment (for new material 
so as to add to gas of GSC-2094) 
included leaches for one hour in 
hot NaOH and hot HCl. Date 
based on three 1-day and one 
3-day counts in the 5-l itre 
counter at 4 atm. Weight of 
additional wood, 27.3 g. 

>44 OOO 

>49 OOO 

Comm ent (J.E. Armstrong): The organic silt layer 
forms part of a nonglacial unit consisting of rusty sand, silt, 
and minor gravel. This unit is probably the equivalent of the 
Highbury sediments which occur below Semiahmoo Drift and 
which are believed to be early Wisconsin or Sangamon in age. 
The only other sample from beneath deposits of two major 
glaciations in the Fraser Lowland that has been dated is from 
the Upper Levels Highway cut in North Vancouver (49° l 8'N, 
123°03'W), and it yielded a va lue of >52 300 years (GSC-555; 
GSC VI, 1967, p. 18). 

Comment (W. Blake, Jr.): Both determinations are on a 
single curved, flat piece of wood, rounded at both ends, 
measuring 39 x 6.5 x 3.0 c m. All wood was removed from the 
cracked surface of the sample. Some of the blackish part of 
the wood appeared coaly and brittle. 

GSC-2203. Coqui tlam Valley (II) 21 600 ± 200 

Wood (sample FAB154W; 11.2 g; Picea sp.; identified by 
L.D. Farley- Gill) from the surface of a fresh exposure in a 
gravel pit on Pipeline Road, 6.5 km north of Port Coquitlam, 
British Columbia (49°19'49"N, 122°46'38"W), at an altitude of 
190 m. The sample is from Quadra Sand, 15 to 20 m below its 
contact with Vashon Drift. Collected 197 5 by 
J.E. Armstrong. 

Comment (J.E. Armstrong): At this locality the 
sediment correlated with Quadra Sand is about 100 m thi c k. 
The date of 21 600 ± 200 years is from the top 20 m, and the 
age of the sediments towards the base of the unit is unknown; 
it is possible that some of the sand may be pre-Quadra. In 
this pit Quadra (or older?) Sand overlies well bedded silt 
containing wood. These relations can be traced into the next 
gravel pit to the south where a sample of wood from the silt 
dated >49 OOO years (GSC-2094-2; this li st; also Armstrong 
and Hicock, 1976). In this latter pit the silt lies beneath two 
glacial seque nces. 

Comment (W. Blake, Jr.): This age determination is 
similar to a number of others on wood in Quadra Sand (cf. 
Clague, 1976, 1977). A single piece of wet wood, 24 cm long 
and 3.5 cm in diameter, was used for dating; on drying, its 
weight decreased from 97.7 to 34.7 g. Some bark was still 
adhering. Date based on one 3-day count in the 5-li tre 
counter. 

GSC-2297. Coquitlam Valley (III) 17 800 ± 150 

Wood (sample FAB168W; 7.8 g; Abies sp . (fir); identified 
by R.J. Mott) from the surface of a fresh exposure in a 
natural slide gully 7 km north of Port Coqui tlam, British 
Columbia (49°20'15"N, 122°46'4l"W), at an altitude of 214 m. 
The sample is from rhythmically bedded si lts containing 

scattered boulders which overlie th inl y bedded sand and 
underlie 43 m of rhythmically bedded silt and fine sand; the 
latter unit is overlain by till and lag gravel. Collected 1976 
by S.R. Hicock; submitted by J.E. Armstrong. 

Comment (S.R. Hicock and J.E. Armstrong): This date 
is from near the base of a 50 m thick glaciolacustrine silt 
sequence and probably marks the lower limit of the Vashon 
Stade for this area . The silt probably was deposited in a 
glacial lake occupying Coquitl am Valley whe n it was dammed 
by Vashon ice about 18 OOO years ago. 

Comment (W. Blake, Jr.): The age determi nation is 
based on a single piece of weathered wood in which the more 
resistant parts, such as knots, stood out in relief. Encrusting 
silt was scraped off; the wet wood measured l 9.5 x 2.0 x 
l.5 cm before drying in an electric oven. Date based on one 
3-day count in the 5-litre counter. 

GSC-2177. Coquitlam 12 OOO ± 100 

Marine shells (sample F l 4AS: 34.0 g; Saxidomus 
giganteus; identified by A.H. Clarke, Jr.) from the corner of 
Pine Tree Way and Racetrack Road, Coqui tlam, British 
Columbia (49°17'38"N, 122°47'14"W), at an altitude of 69 m. 
The sample is from laminated fine sandy silt in a late glacial 
raised marine delta overlying Vashon Drift. Collected 1974 
by J.E. A rmstrong from the surface of a fresh exposure. 

Comment (J.E. Armstrong): The date helps to establish 
deglaciation patterns in relation to sea level changes in the 
Fraser Lowland. Since the Vashon ice retreated, the area has 
undergone two major submergences and subsequent 
emergences by the sea (cf. Mathews et al., 1970). This shell 
sample is found in material believed to represent part of the 
first emergence. The materials form part of the Capilano 
Sediments (Armstrong a nd Hicock, 1976). 

Comment (W. Blake, Jr.): Only a single intact valve, 
7.5 cm long and 5.2 cm high, was submitted to the labo ratory 
for dating. The adhering clay/silt was scraped off; these 
aragoni tic shells retained both periostracum and internal 
lustre. Onl y the outer 10% of shel l was removed by HCl 
leach. Date based on one 3-day count in the 5-litre counter. 

GSC-2228. North Burnaby >43 OOO 

Wood(sampleFAB151W1; ll.5g; identif ied by 
L.D. Farley-Gill) from Chevron Oil Refinery tank site on the 
northwest side of Capitol Hill, north Burnaby, British 
Columbia (49°17'30"N, 122°59'28'W), at an altitude of 50 m. 
The sample, from the surface of a fresh face, is from a wood
bearing si lty fine sand layer over lain by 7 m of sand a nd 
grave l , which in turn is overlain by what has been mapped as 
Vashon till (late Wisconsin). The silty sand overlies Tertiary 
bedrock which occurs 5 m below the sample site. Coll ect ed 
1975 by S.R. Hicock; submitted by J.E. Armstrong . 

Comment (J.E. Armstrong and S.R. Hicock): This date 
presents the same problem in interpretation as many others in 
the Fraser Lowland. It may represent the lower part of the 
Cowichan Head Formation or it may be from pre-Cowichan 
Head sediments. Other localiti es in the Fraser Lowland also 
have yielded infinite dates, which may be correlatives of this 
date, from sediments below one drift unit (cf. Armstrong a nd 
Clague, 1977). 

Comment (W. Blake, Jr.): Two wood samples were 
included in the collection; W 1, the dated sample, was fresh 
appearing, whereas W 3 was ligni tized, with conchoidal frac
tures. W 1 had the bark intact and was 47 cm long and 5.6 cm 
in diameter; on drying in an elect ric oven its weight 
decreased from 463 to 287 g. Date based on one 3-day count 
in the 5-l itre counter . 
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Northern Canada, Mainland and Off shore Islands 

Yukon Territory 

GSC-1804. Road River 1960 ± 60 

Peaty organic material with woody remains (sample 
WP2 l; 2 50 g wet; Sphagnum sp., wood, bark, roots, leaf 
fragments, Potamogeton sp; identified by M. Kuc ) taken from 
beneath the present active layer of an earth hummock. The 
sample site was on the Peel Plateau just north of Road River, 
Yukon Territory (66°50'N, 135°23'W) on the upper slope of a 
morainal knoll at an altitude of ea. 380 m. Collected 1972 by 
W.W. Pettapiece, Alberta Institute of Pedology, Soil Survey, 
University of Alberta, Edmonton. 

Comment (W.W. Pettapiece): The date indicates that 
formation of the earth hummock, a cryogenic process, had 
taken place mo1-e than 1900 years ago. It also implies that 
once formed, an earth hummock may be a relatively 
permanent entity (Pettapiece and Zoltai, 1974; Pettapiece, 
1975). NaOH leach omitted from sample pretreatm e nt. Date 
based on two 1-day counts in the 5-litre counter. 

Palmer Lake (south) series 

Organic samples from within and below a silty earth 
hummock on a 1.5 degree pe dim ent slope in the unglaciated 
region about lJ km south of Palmer Lake, Yukon Territory 
(66°05'N, 136°17'W), at an altitude of ea. 455 m. Collected 
1972 by W.W. Pettapiece and S.C. Zoltai. 

GSC-1861. Palmer Lake (I) 3210 ± 50 

Organic silt (sample WP60; 185 g) in the centre of an 
earth hummock. Pretreatment included 5 minutes cold NaOH 
leach. Date based on two 1-day counts in the 5-litre counter. 

GSC-2006. Palmer Lake (II) 3920 ± 50 

Organic silt (sample WP63; 158.5 g) from the base of 
the active layer, at ea. 50 cm depth beneath an earth 
hummock. Pretreatment included 5 minutes cold NaOH 
leach. Date based on one 2-day count in the 5-litre counter. 

GSC-2018. Palmer Lake (III) 11 200 ± JOO 

Organic silt (sample WP62; 195 g) from a continuous 
peaty hori zon below an earth hummock (JO cm below GSC-
2006) and having no indication of c ryoturbic activity. NaOH 
leach omitted. Date based on two 1-day counts in the 5-litre 
counter. 

Comment (W.W. Pettapiece): The presence of a 
continuous organic horizon, with a date of l l 200 ± l 00 yccrs 
(GSC-2018) and underlying a cryoturbed silty surface, 
supports the hypothesis of widespread loessal deposition in 
the unglaciated region. The fact that this lower horizon is 
continuous suggests that cryogenic processes were not active 
at the time of development. The date of 3920 ± 50 years 
(GSC-2006) is inte rpreted as representing the onset of 
c ryogenic activity in the loessal veneer, and the date of 3210 
± 50 years (GSC-1861) from the centre of the hummock 
suggest some stability in the structure (cf. Pettapiece and 
Zoltai, 1974). 

GSC-2037, Palmer Lake (east) 500 ± 180 

Woody remains (sample WP72; 6.5 g) encased in almost 
pure ice at a depth of l 05 cm below the top of an earth 
hummock. The sample site was about 2 km east of Palmer 
Lake, Yukon Territory (66°10'N, 136°2l'W), at an altitude of 
610 m. Collected 1972 by W.W. Pettapiece. 

Comment (W.W. Pettapiece): The earth hummock was 
developed in weathered shale in the unglaciated area. The 
sample was collected from below the present active layer, 
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and the young date is interpreted as indicating the activity of 
cryogenic processes. Because the upper soil appears 
relatively stable it also may indicate that the hummocks 
almost "float" on the icy upper surface of the permafrost 
t a ble (Mackay, 1958). 

Comment (W. Blake, Jr.): Some of the woody remains 
had the type of bark typical of Betula glandulosa (M. Kuc, 
unpublished GSC Bryological Report No. 274), and at least 
one piece of coniferous wood (not used for dating) was 
present in the sample (R.J. Mott, unpublished GSC Wood 
Identification Report No. 74-25). Sample mixed with dead 
gas for counting. Date based on two 1-day counts in the 2-
li tre counter. 

White{ ish Lake series 

Organic samples from a thick peat deposit at Whitefish 
Lake, Yukon Territory (67°08'N, 137°25'W), at an altitude of 
ea. 335 m. Collected by W.W. Pettapiece. 

GSC-1874. Whitefish Lake, 2500 ± 60 
245-250 cm 

Undecomposed and uncompressed sphagnic peat (sample 
WP l 20b; 33 g) from 245 to 250 cm depth. An aquatic form of 
Sphagnum cuspidatum is dominant; minor constituents are 
Carex sp. and the mosses Polytrichum strictum and Drepano
cladus exannulatus (M. Kuc, unpublished GSC Bryological 
Report No. 237). 

GSC-1829. Whitefish Lake, 
425-450 cm 

9530 ± 170 

Wood (sample WP l 20a; 2.15 g; identified as Salix sp. by 
R.J. Mott) from a depth of 425 to 450 cm in black humic 
basal peat (frozen) overlying lacustrine silts. Fragments of 
Picea sp. needles and Betula sp. bark also occur in the sample 
(M. Kuc, unpublished GSC Bryological Report No. 216). 

Comment (W.W. Pettapiece): Whitefish Lake is in a 
proglacial lake basin and the basal date of 9530 ± ! 70 years 
(GSC-1829) should be a minimum date for lake drainage and 
the beginning of organic accumulation. The fibric sample 
(GSC-1874) was taken at the base of the "raw" peat section 
(below this the material was well decomposed), characterized 
by rapid peat buildup and a very low rate of humification. 
This is interpreted as representing the encroachment of 
pe r·mafrost into the deposit, suggesting that it is a post
Hypsithermal phenomenon (Pettapiece and Zoltai, 1974). 
GSC-1829 mixed with dead gas for counting; date based on 
one 3-day count in the 2-litre counter. GSC-1874 based on 
two I-day co unts in the 5-litre counter. 

Old Crow Flat series 

Organic materials within the upper sedimentary 
sequence in the "square" lakes section of the Old Crow Flats, 
Yukon Territory (67°5/t'N, 139°26'W), at an altitude of 305 m. 
Collected 1972 by W.W. Pettapiece. 

GSC-2236. Old Crow Flats, 
57-60 cm 

4380 ± 120 

Twigs from mesic organic material (sample WP 12 lb; 
2.9 g) at the base of the surface organic layer, 57 to 60 cm 
below the surface and ea. 2 m above present lake level. 

GSC-2225. Old Crow Flats, 
175 cm 

6020 ± 140 

Small woody plant fragm ents (twigs) from a black 
organic layer (sample WP 123; It. I g), at a depth of 17 5 cm. 
This layer is overlain by 115 cm of organic silt and overlies 
clay. 



Comment (W.W. Pettapiece): The "square" Jakes in this 
a rea appear to be cyclic in nature with many stages apparent 
at any one time. GSC-2225 underlies 115 cm of organic silts, 
such as presently are being deposited in these lakes, and lies 
on a few centimetres of sand over clays which could be 
glaciolacustrine. This date could represent a minimum date 
for drainage of the Old Crow basin; but whether this is true 
or not, it does represent the beginning of a Jake cycle. GSC-
2236, which overlies the organic silts, marks the end of this 
particular Jake cycle, which was followed by Jake drainage, 
the encroachment of permafrost, and the development of an 
organic surface horizon - all stages which can be found in the 
area. That particular Jake cycle lasted 1500 years, and the 
next cycle is underway through active erosion (thermal and 
wave action) around the perimeter of the present Jake. Both 
samples mixed with dead gas for counting; each date based on 
two I-day counts in the 2-Jitre counter. 

GSC- 2066. Locality 44, Old Crow >54 OOO 

Wood (sample CR-71-29; 47.8 g; Picea sp.; identified by 
L.D. Farley-Gill) from the upstream end of the bluff at 
locality 44, Old Crow River, Yukon Territory (68°13.0'N, 
140°00'W), at an altitude of ea. 365 m. The sample, which 
consisted of two pieces of wood (only one was used for 
dating), was collected from a wood-bearing sandy layer 
containing shells, ea. 3.7 m above the level of Old Crow River 
and above the basal clay unit exposed at the site (cf. Lichti
Federovich, 1973). The wood-bearing sand is overlain, in 
succession, by ea. 18.2 m of brown and grey banded clayey 
silts, an unknown thickness of laminate Jacustrine clay, 5.8 m 
of yellow-brown silt, and 0.6 m of organic material at the 
surface. Collected 1971 by C.R. Harington, National Museum 
of Natural Sciences, Ottawa. 

Comment (C.R. Harington): The date is consistent with 
an estimated Sangamon interglacial age for the fossil zone at 
Locality 44, and it suggests a possible Illinoian age for the 
basal clay unit underlying the fossil layer. Horse (Equus sp.) 
and mammoth (Mammuthus sp.) bone samples from the fossil 
zone yielded radiocarbon dates of >39 900 years 0-4233, 1-
4288; Harington, 1977). Samples of unidentified wood and of 
spruce (Picea sp.) from the same layer yielded radiocarbon 
dates of >39 900 years 0-3572; Harington, 1977) and >44 OOO 
years (GSC-1593; Lichti-Federovich, 1973), respectively. The 
date is a minimum age for in si tu plant, invertebrate, and 
vertebrate fossils. 

Comment (W. Blake, Jr.): The single piece of wood used 
for dating was dry, with a fractured surface at the time of 
submission. It was more than 26 cm long and had a maximum 
diameter of 5.5 cm; the surface was rusty coloured, and one 
(if not both) end plus the stubs of branches exhibited some 
rounding. Date based on three 1-day counts and one 3-day 
count in the 5-Jitre counter at 4 atm. 

Northwest Territories 

Hendrickson Island series 

Samples of exposed Jake sediments from a section of a 
collapsed pingo near the northwest coast of Hendrickson 
Island, Northwest Territories (69°32'N, 133°35'W). The 
section consists of 160 cm of indistinctly layered, peaty Jake 
mud overlying a bed of sand of unknown thickness and capped 
by 20 to 30 cm of terrestrial tundra peat. The top of the 
section is at an altitude of ea. 6 m. Collected 1972 
by H. Hyvarinen, University of Helsinki, Helsinki, Finland. 
Finland. 

GSC-1905. Hendrickson Island, 3140 ± 60 
45-50 cm o 1 3 C = -26.5 %0 

Lake mud (sample 66/MCK-72; 60.5 g dry) from 45 to 
50 cm depth below the top of the section and 20 cm below the 
Jake mud/tundra peat contact. Near the base of zone IV, 
uppermost birch-dominated assemblage. 

GSC-1970. Hendrickson Island, 3160 ± 60 
85-90 cm o 13 C = -26.4%0 

Lake mud 
90 cm depth. 
assemblage. 

(sample 65/MCK-72; 54.5 g dry) from 85 to 
Middle of zone III, birch-alder-spruce 

GSC-1960. Hendrickson Island, 6820 ± 80 
125-130cm o13 C= -24.2%0 

Lake mud (sample 64/MCK-72; 54.5 g dry) from 125 to 
130 cm depth. Zone III/II transition, rise of alder. 

GSC-1896-2. Hendrickson Island, 
175-180 cm (mud) 

9340 ± 80 
o13 C= -25.9%0 

Lake mud (sample 63/MCK-72; 76.0 g -- total original 
sample) from 175 to 180 cm depth. Zone I, basal birch 
maximum before the appearance of spruce. 

GSC-1896. Hendrickson Island, 
17 5-180 cm (shells) 

9060 ± JOO 
o 13 C = +3.0%o 

Lake mud sample as above, from 175 to 180 cm depth. 
The date is based on freshwater shells in the dark brown 
peaty Jake mud. 

Comment (H. Hyvarinen): GSC-1970 is stratigraphically 
inconsistent and apparently does not date the horizon 
intended; contamination with recent material from above is 
suspected. The rest of the dates agree with other dates for 
corresponding pollen horizons from nearby mainland sites and 
confirm the dating for the regional vegetational sequence 
previously established (Ritchie and Hare, 1971; Ritchie, 1972; 
Hyvarinen and Ritchie, 1975). Date GSC-1905 suggests an 
age between 2000 and 3000 years B.P. for the initiation of 
pingo growth at the site. 

Comment (W. Blake, Jr.): Sample GSC- 1896 first was 
treated with H 3 P04 in the "shell apparatus"; GSC-1896-2 is 
based on the organic residue from the same sample, which 
was treated the same as the three other Jake mud samples. 
GSC-1896 mixed with dead gas for counting; this date, as well 
as GSC-1905 and -1970, is based on two I-day counts in the 5-
litre counter. GSC-1896-2 is based on one 3-day count and 
GSC-1960 is based on one 2-day count, both in the 5-Jitre 
counter. 

GSC- 2207. Pasley River >33 OOO 

Wood fragments (sample BNA-74-116; 3.75 g; probably 
Salix sp.; identified by visual inspection by R.J . Mott) in fine 
quartz sand 2 to JO cm behind the face of a fresh exposure on 
the south side of Pasley River and 19 km from its mouth, 
northwestern Boot hi a Peninsula, Northwest Territories 
(70°25'N, 95°33 'W), at an altitude of ea. 78 m. Collected 
1974 by J.A. Netterville. 

Comment (K.A. Drabinsky, now with Ministry of the 
Environment, Province of British Columbia, Victoria): The 
sample was obtained from l to 1.5 m above the lower of two 
tills, near the base of a nonglacial sequence consisting of 
10 m of thinly bedded fine sand overlain by 7 m of massive to 
thickly bedded fine to medium sand and minor gravel. The 
sample provides a minimum date for retreat of the ice from 
the earlier advance. 

A nearby collection of marine shells (sample BNA-74-
118; 4.0 g; Hiatella arctica; identified by W. Blake, Jr.) was 
obtained from an exposure located between two stratigraphic 
control sections 50 m apart. A composite secti on reveals at 
least 7 m of till overlain by 40 cm of varved sediments, 26 m 
of nonglacial inter bedded sand, silt, and minor gravel, and an 
upper till unit ea. l to 1.5 m thick. The shells, on the basis of 
amino acid ratios determined by G.H. Miller ONSTAAR, 
University of Colorado, Boulder, Colorado) are estimated to 
be >100 OOO years old (AAL-22). 
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Comment (W. Blake, Jr.): The sample utilized for 
dating was a single right-angle shaped piece (root?) of Salix 
sp.; maximum thickness, 2.8 cm; lengths of the two arms, 
5 cm and 6 cm. The bark was still attached to the sample. 
Sample mixed with dead gas for counting. Date based on one 
3-day count in the 2-li tre counter. 

GSC-2522. Hayes River, 
north-central Keewatin 

980 ± 70 

Organic, peaty material (sample TST-76-24a; 95 ~) 
collected from a pit in a presently active eolian area (25 km ) 
on the south side of a tributary to Hayes River, 68 km south
southeast of Darby Lake, Northwest Territories (67°12'45"N, 
92°05'10"W), at an altitude of ea. 230 m. A well developed 
soil profile (peaty phase of a Brunisol; C. Tarnocai, Canada
Mani toba Soil Survey, Winnipeg, pers. comm., 1977) is 
overlain by 60 cm of eolian sand and silt. The sample, 
representing the Ao horizon, has been raised to a depth of 
34 cm by cryoturbation. Collected 1976 by R.D. Thomas. 

Comment (R.D. Thomas): The date gives a maximum 
age for the initiation of the presently active eolian processes 
(cf. Thomas, 1977). Moreover, since the soil horizon is within 
3 m vertically of the tributary river, the date is also a 
minimum age for the end of downcutting of Hayes River. A 
minimum cryoturbation rate of 2.65 mm/year also can be 
deduced from this date. NaOH leach omitted from sample 
pretreatment. Date based on two 1-day counts in the 5-litre 
counter. 

Comment (C. Tarnocai): It seems likely that this soil 
developed in a moist meadow- like situation which could have 
been periodically wet, and thus minimal peat development 
occurred on the surface. 

GSC-1849. Gilmour Island 6760 ± 80 
6 l 3 c = -24.7 %0 

Marine algae (sample JTA & GF 16-66 (GBL-277-66); 
70 g, which includes some sand) with shells in a stream-cut 
bank on G ii mour Island, Ottawa Islands, Northwest Territories 
(59°50'N, 80°00'W), at an altitude of ea. 33 m. The algae are 
from near the base of an 8 m thick sand unit which is overlain 
by a 9 m thick unit comprising foreset beds. Collected 1966 
by J.T. Andrews and G. Falconer, both then with the 
Geographical Branch, Department of Energy, Mines and 
Resources, Ottawa. 

Comment (W. Blake, Jr.): The marine algae, among 
which Sphacelaria plumosa was the most abundant species 
(!!Iman et al., 1972), are slightly older than Mytilus edulis 
shells from the same unit (GSC-1024; 6450 ± 140 years; 
Andrews and Falconer , 1969; GSC XI, 1971, p. 308). Sample 
mixed with dead gas for counting. Date based on two 1- day 
counts in the 5-li tre counter. 

GSC-1530. Akpatok Island 6900 ± 480 

Marine pelecypod shell fragments (sample R-1966-1; 
2.0 g) from the ground surface (mud boils in beach gravel) 
near the west coast of Akpatok Island, Northwest Territories 
(60°26.5'N, 68°19'W), at an altitude of ea. 82 m. Collected 
1966 by B. Robitaille, then with M inistere des richesses 
naturelles, Quebec; submitted by W. Blake, Jr. 

Comment (W. Blake, Jr.): The shells were the highest 
found by the submitter on Akpatok Island. The sample 
submitted to the laboratory comprised fragments derived 
from a single pelecypod valve, probably Mya truncata 
(judging by its size and the nature of the shell material), 
al though neither the hinge nor the truncated end was present. 
The date shows that the west coast of Akpatok Island, 
together with nearby Unga va Bay, was free of glacier ice by 
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the time these molluscs lived, i.e ., some time between ea. 
7400 and 6400 years ago; cf. GSC-2311, 6270 ± 100 years old 
(this list), shells from the west side of Ungava Bay at ea. 
105 m. Due to the small sample size the HCI leach was 
omitted. Sample mixed with dead gas for counting. Date 
based on one 3-day count in th e 2-litre counter. 

Northern Canada, Arctic Archipelago 

Baffin Island 

GSC-2026. Pri tzler Harbour 9380 ± 790 
6 13 C = +l.7%o 

Brachiopod shells (sampl e BS-12-65; 2.15 g; Hemithyris 
psittacea; identified by W. Blake, Jr.) from the southeast 
shore of an unnamed lake 0.5 km north of the head of Pritzler 
Harbour, Baffin Island, Northwest Territories (62°10'N, 
67°22'W), at an altitude of <3 m. Collected 1965 by 
W. Blake, Jr. 

Comment (W. Blake, Jr.): The sample was dated to 
determine whether the shells were of Holocene age (the large 
error term is because the sample was extremely small). 
Pelecypod shells and shell fragments are abundant on the hills 
to the east of Pritzler Harbour up to an altitude of at least 
180 m, and an age determination on one sample (mainly 
fragments of Hiatella arctica) gave a value of 34 800 ± 1100 
years (GSC-426; Blake, 1966; GSC YI, 1967, p. 180); examina
tion of other valves of Hiatella arctica from the same 
collection with regard to their amino acid ratios suggested an 
age of >40 OOO years (AAL-150; G.H. Miller, INSTAAR, pers. 
comm., 1976). The dated brachiopods indicate that this part 
of the coast of Hudson Strait was free of glacier ice by 
sometime between roughly 10 OOO and 8600 years ago. Due to 
the small size of the sample the HCl leach was omitted. 
Sample mixed with dead gas for counting. Date based on one 
1-day count, and two separate 2-day counts in the I- litre 
counter. 

GSC-1641. Eclipse Sound 5680 ± 170 

Marine pelecypod shells (sample G.M-R.-1971; 26. 9 g; 
Mya truncata; identified by W. Blake, Jr.) from fine sand and 
silt in a section exposed along the coast at the Saatut site 
(PeHa-1) on the west side of Eclipse Sound, Baffin Island, 
Northwest Territories (72°44'N, 80°l4'W), at an altitude of 0 
to 35 cm above high tide level. The silt and sand unit is more 
than l m thick and is overlain by sand and gravel. Collected 
1971 by Father G. Mary-Rousseliere, Pond Inlet; submitted by 
G. Falconer, Surveys and Mapping Branch, Department of 
Energy, Mines and Resources, Ottawa. 

Comment (W. Blake, Jr.): It was hoped that the date 
would provide information on the chronology of deglaciation 
in the Eclipse Sound area (cf. Hodgson and Haselton, 1974), 
but the sample is much younger. Other species present 
include Hiatella arctica, Serripes groenlandicus, Clinocardium 
ciliatum, and Macoma calcarea. The sample used for dating 
comprised five intact pairs of Mya truncata, with perio
stracum in good condition; all were between £i and 5 cm in 
length. Date based on two 1-day counts in the 2-litre 
counter. 

Somerset Island 

GSC-2272. Fury Beach 9310 ± 90 
6 l 3 c = + l.4 %0 

Marine shells (sample NJ-75-142; 26. 7 g; Mya truncata; 
identified by W. Blake, Jr.) from a sand horizon (and from 
colluvium less than 2 m downslope of the sand horizon) 
beneath the surface of a marine sand and silt deposit which is 
interpreted as being deltaic, 3 km inland from Fury Beach, 
east-central Somerset Island, Northwest Territories 



(72°49'10"N, 92°0 1'00"W), at an altitude of ea. 90 m (esti
mated accuracy, ± 10 m). Coll ected 1975 by J.A. Netterville. 

Comment (J.A. Netterville): The dated sampl e is one of 
several shell col lections from marine sediments at about 90 m 
above sea level along the east coast of Somerset Island. At 
many local iti es along the coasts of northern Somerset and 
Prince of Wales islands the 90 m contour appears to coincide 
with the elevation of the highest well developed fossiliferous 
marine beaches. Lithostrati graph ic continuity between the 
beaches at 90 m elevation cannot be demonstrated. Chrono
stra.tigraphic correlation is, as ye

1

t, unproven. 

Comment (W. Blake, Jr.): The aragonitic shells of Mya 
truncata that were utilized comprised both whole valves and 
fragments; the largest intact valve was 4.3 cm long and 
3.1 cm high. The shell s were somewhat chalky and had 
relatively little internal lustre, but no pitting or e ncrustations 
were noted, and all valves retained fragments of perio
stracum. The dominant species in the collection was Hiatella 
arctica; some Balanus sp . a lso was present. Date based on 
one 3-day count in the 2-litre counter. 

GSC-2339. Stanwell-Fletcher 
Lake area 

6280 ± 80 

Basal moss sedge peat (sample NJ-7 5-97d; 32 g dry) 
from a depth of l 35 cm in a dissected peat bog in a small 
st ream valley, approximately 8 km north of the mouth of the 
main river e ntering (from the north) Stanwell-Fletcher Lake, 
Somerset Island, Northwest Territori es (72 ° 58'N, 94 ° 57 'W) , at 
a n altitude of ea. 208 m. The peat, moderately decomposed, 
in permafrost, and overlying gravel ly silty sand, was from the 
cent ral pa r t of a high-centre polygon; the intervening troughs 
were deeply eroded. Collected 197 5 by S.C. Zol t ai, Canadian 
Forestry Centre, Edmonton, and V. Woo, Universi t y of 
Manitoba, Winnipeg; subm itted by J .A. Netterville. 

Com me nt (S.C. Zoltai): The date indicates the time 
that organic accumulation was initi ated. As peat accumula
tion in the a rea is ve ry slow to nil under present climatic 
conditions, the sampled peat probably was formed under 
warmer and possibly wetter condi tions than those prevailing 
at present. A sample from a depth of 32 cm was dated at 
6070 ± 100 years (BGS-337). Sampl e pretreatment included 5 
minutes cold NaOH leach. Date based on two ! -day counts in 
the 5-li tre counter. 

Cornwallis Island 

GSC- 1623. Mecham River 8540 ± 170 
0 I 

3 C = +2.0 o/oo 

Marine pelecypod valves (sample McCann-71-200; 9.2 g; 
Mya truncata; identified by W. Blake, Jr.) from the ground 
surface in sil t/ sand on the south flank of a small knoll, 10 to 
15 m west of Mecham River, Cornwallis Island, Northwest 
Territories (74°44'N, 94°42 'W), at an altitude of 70 ± 15 m 
(based on the 1:250 OOO topographic map, with a contour 
interval of l 00 feet). Collected 1971 by J .G. Cogley, then at 
McMaster University, Hamilton; now at Trent University, 
Peterborough; submitted by S.B. McCann, then at McMaster 
University, Hamilton; now at Atlanti c Geoscience Cent re, 
Dartmouth. 

Comment (W. Blake, Jr.): Although Cogley's (1975) 
study dealt with surface runoff, not chronology, the sample is 
important in that it provides the first truly reliable age 
determination on marine shells from Cornwallis Isl and . Shells 
col lected in 1962 from the slopes of Signal Hill, some 6 km to 
the southwest, were fragments from the ground surface; in 
some cases, at least, it seems certain that mi xing of 
fragments of different ages has occurred (Blake, 1970). The 
present sample consisted of a single intact pair of Mya 

truncata , 4.5 cm long and 3.5 cm high; some periostracum 
sti ll remained on both valves, as well as some greenish stain, 
probably due to algae. The sample was washed in distilled 
water to remove the ad he ring silt/ sand, then dried in an 
electric oven. Most of the greenish materi al was scraped off; 
due to the small sample size only the outer 5% was removed 
by HCl leach . Sample mixed with dead gas for counting. 
Date based on one 3-day count in the 2-litre counter. 

Ellesmere Island 

South Cape Fiord series (II) 

Driftwood and whale bone from the west side of South 
Cape Fiord, Elles mere Island, Northwest Territories. 
Collected 1970 by W. Blake, Jr. 

GSC-1748. South Cape Fiord, 9070 ± 90 
whale rib, 80.5 m 8 13 C = -16.8 %0 

Rib (sample BS-70-228; 1005 g) of a whale, probably 
Balaena mysticetus (determined by C.R. Har ington, National 
Museum of Natural Sciences, Ottawa), from beach gravel on 
the west side of South Cape Fiord, Ellesmere Island, 
Nort hwest Territories (76°25.6'N, 85°03 'W), at an altitude of 
80.5 m. The entire rib, one of seve ral plus numerous 
ve rtebrae a t the site, was over 2 m in length. 

GSC-1748-2. South Cape Fiord, 
whale rib , 80.5 m 

8940 ± 90 
0 I 3 C = -J 7 .1 o/oo 

A second determination on the same rib and uti li zi ng an 
unused portion of the original sample. 

GSC- 1912. South Cape Fiord, '5220 -1: 80 
wood,21.0 m o13 C=-22 .7 %o 

Driftwood log (sample BS-70-222; 12. l g; Larix sp. ; 
identified by R.J. Mott) over l m long imbedded in beach 
gravel on the west side of South Cape Fiord, Ellesmere Isl and, 
Northwest Territories (76 °25.7'N, 85 °00 'W), at an altitude of 
21.0 m. 

Com rnent (W. Blake, Jr.): These age determinations 
supplement those repo rt ed earl ier (GSC XI, 1971, p. 314-315; 
GSC XIII, 1973, p. 42), a nd together they pe rmit co nstruction 
of a n emergence curve for the outer part of South Cape Fiord 
(Blake, 1975a, 1975b). Determination GSC-1748-2, for which 
the KOH method described in the Introduction to this paper 
was used, shows good agreement with GSC-1748. Each of the 
three dates is based on two !-day counts in the 5-l itre 
counter . 

GSC-1656. St. Patrick Bay 28 l 00 ± 380 

Vascular plants and mosses (sample FG-1 0-1 97 1 (JHE) ; 
128 g) in foreset beds of finely la minated sand at the mar ine 
limit delta 5 km northwest of St. Pat ri ck Bay, Ellesmere 
Island, Northwest Territories (81 °50'N, 6L1°25'W), at an 
altitude of ea . 60 m. Collected 1971 by J.H. England; then at 
the Uni ve rsity of Colorado, Boulder, Colorado; now at the 
University of Alberta, Edmonton. 

Comm ent (J.H. England): All pl·ant remains, except 
Salix, a re considered to be in situ (M. Kuc, unpublished GSC 
Bryological Report No . 141). Some Salix fragme nts may be of 
Tertiary or infinite age and are intermixed with younger 
organic debris causing contamination (W. Blake, Jr ., pers. 
comm ., 1972). Te rti a ry wood fragments have been observed 
in n,orthern Ellesmere Island (Christie, 1967), a nd some 
fragments in the sample appear rounded by transport . 
Although the sampl e may not be contami nated, further 
sam pling must be car ri ed out to fi x the age of this delta 
system (cf. England, 1976). 
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Comment (W . Blake, Jr.): In the Bryological Report 
referred to above, M. Kuc listed 18 species of mosses and 
stated, "Paleoecologically, it is a heterogeneous bio-product 
resulting from a mosaic growth composed of xerophytes and 
hydrophytes. It develops on alluvium and near streams on 
stony, loose substrates and low elevated surfaces with a 
variable microrelief (several flat pebbles still had attached 
minute colonies of mosses)." This type of material would be 
derived from "mesic tundra". Because an age of 5500 to 7500 
years was expected by the submitter, a second examination of 
the sample was undertaken by M. Kuc; in addition to the wood 
with rounded ends referred to above in the comment by 
J.H. England, bits of brittle wood approaching the consistency 
of lignite or coal were present, as were a few bits of amber 
and some poorly preserved parts of plants which are not 
typical arctic species. Thus there is a valid reason for 
suspecting that the 28 OOO year age for this sample may not 
represent the age of the de! ta; in this connection it should be 
noted that Tertiary rocks outcrop on either side of St. Patrick 
Bay (Christie, 1976; Christie and Rouse, 1976). Date based on 
one 3-day count in the 5-litre counter. 

Amund Ringnes Island 

Amund Ringnes Island series 

Marine shells from three locations on Amund Ringnes 
Island. 

GSC-1391. Amund Ringnes (I) 8430 ± 170 

Fragments of barnacles (sample Bentley-2; 13.6 g; 
Ba!anus sp.; identified by W. Blake, Jr.) from the ground 
surface ea. 0.8 km east of the present coast, northwestern 
Amund Ringnes Island, Northwest Territories (78°34'30"N, 
97°58'W), at an altitude of ea. 35 m (based on a helicopter 
altimeter). Collected 1968 by N. Bentley, Ottawa; submitted 
1970 by W. Blake, Jr. 

Comment (W. Blake, Jr.): These shells were the highest 
seen by Bentley on A mund Ringnes Island, and the date is 
similar to others on the highest Holocene marine features in 
the Sverdrup Islands (Blake, 1970); cf. also a date of 8370 ± 200 
years (GSC-1846) on Astarte borealis from 32.5 ± 5 m on 
southern Ellef Ringnes Island (GSC XVI, 1976, p. 16). 
Recently Hodgson (1977) has reported a date of 8900 ± 140 
years (GSC-2386; corrected value, 8940 ± 140 years) for Mya 
truncata shells at 43 m on King Christian Island. Due to the 
small sample size only the outer 10% was removed by HCI 
leach. Sample mixed with dead gas for counting. Date based 
on two 1-day counts in the 2-litre counter. 

GSC-1834. Amund Ringnes (II) 2900 ± 270 

Random loose bivalves (sample 72BAA168; 4.0 g) 
collected from the slightly undulating bedrock surface 
(Jurassic-Cretaceous Deer Bay Formation) on the east flank 
of an unnamed piercement dome, northwestern Amund 
Ringnes Island, Northwest Territories (78 °35'N, 98 °04'W), at 
an altitude of ea. 65 to 70 m. Collected 1972 by 
H.R. Balkwill. 

Comment (H.R. Balkwill): No geological explanation is 
apparent for the discrepancy in age between this sample and 
GSC-1391 (8430 ± 170 years, this series), collected nearby. 
Due to the small sample size only the outer 10% was removed 
by HCI leach. Sample mixed with dead gas for counting. 
Date based on two 1-day counts in the 2-litre counter. 

GSC-1973. Amund Ringnes (III) 7710 ± 120 

Barnacle shells (sample RV72-4-525B; 27.2 g, Balanus 
balanus; identified by W. Blake, Jr.) from a nearly flat 
bedrock surface approximately 10 km north-northwest of 
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Cape Ludwig, southeastern Amund Ringnes Island, Northwest 
Territories (78°02'N, 95°14'W), at an altitude of ea. 30 m. 
Collected 1972 by J.K. Roy; submitted by H.R. Balkwill. 

Comment (H.R. Balkwill): Shells were abundant on this 
lowland surface, which is widely developed in southern Amund 
Ringnes Island (Roots, 1963; Balkwill et al., 1974). 

Comment (W. Blake, Jr.): The sample also contained 
many whole valves of Hiatella arctica, some whole Astarte 
borealis, and a few fragments of Mya truncata. The good 
preservation of the barnacle fragments (sharp edges), and 
with some intact bases and terga, suggests that no transport 
has occurred; some of the capi tula exceeded 3 cm in length. 
Date based on two 1-day counts in the 2-litre counter. 

Borden Island 

GSC-1844. Borden Island >43 OOO 

Peat (sample FG-64-206A; 56.0 g) from ea. 1.8 m below 
the surface of a post-Beaufort terrace approximately 19 km 
south of Cape Malloch in the northern part of Borden Island, 
Northwest Territories (78°35'N, l l0°40'W), at an altitude of 
ea. 27 m. Collected 1964 by J.G. Fyles; submitted 1973 by 
W. Blake, Jr. 

Comment (W. Blake, Jr.): It was hoped to obtain data 
on the chronology of deglaciation, as no age determinations 
were available from Borden Island; however, the compact 
peat is far older. Over 20 species of mosses have been 
identified in the sample (M. Kuc, unpublished GSC Bryological 
Report No. 222); frequent species, representing dry tundra, 
include Campylium polygamum, Distichium capillaceum or 
D. hagenii, Ditrichum flexicaule, Orthothecium chryseum, 
Pogonatum capillare, and P. alpinum (cf. Blake, 1974). Date 
based on one 3-day count in the 5-litre counter. 

Banks Island 

Eolian series 

GSC-2119. Thomsen River 3790 ± 90 

Willow wood (sample VH-74-055; 4.8 g; Salix sp.; identi
fied by L.D. Farley-Gill and M. Kuc) from a natural section 
on the left bank of Thomsen River, approximately 3 km north 
of its confluence with M uskox River, Banks Island, Northwest 
Territories (73°50'40"N, ll9°49'W), at an altitude of ea. 25 m. 
The accumulation of willow underlies 6 m of organic-rich 
windblown sands and directly overlies alluvial sands and 
gravels of the lower terrace of Thomsen River. Collected 
1974 by J-S. Vincent. 

Comment (J-S. Vincent): The age determination 
provides a minimum age for the accumulation of eolian sands 
in this locality as well as a minimum age for abandonment of 
the lower terrace of Thomsen River (Pissart et al., 1977). 
The average rate of accumulation of the eolian sands is l.55 
to 1.62 mm/year. Because the surface of the lower terrace is 
only a few centimetres above the present bankfull stage, the 
date implies that limited incision has occurred in this reach 
of the river since ea. 4000 years ago. Sample mixed with 
dead gas for counting. Date based on two I-day counts in the 
2-li tre counter. 

Comment (W. Blake, Jr.): The sample used for dating 
comprised the single largest stem plus two other stems; 
maximum diameter ea. l.5 cm (while damp), length 10+ cm. 

GSC-2242. Bernard River 5800 ± 180 

Twigs in peat (sample VH-74-038; 2.0 g) from a natural 
section on the right bank of Bernard River, approximately 
21 km south of the major elbow of this river, Banks Island, 
Northwest Territories (73°14'30"N, 121°40'W), at an altitude 



of ea. 60 m. The 40 cm thick peat accumulation underlies 
2 m of organic-rich windblown sands and gravels of the lower 
terrace of Bernard River. Collected 1974 by J-S. Vincent. 

Comment (J-S. Vincent): The age determination pro
vides a minimum age for the accumulation of eolian sands as 
well as a minimum age for abandonment of the lower terrace 
of Bernard River (Pissart et al., 1977). Since considerable 
deflation had occurred on the surface of the eolian accumula
tion, the average rate of accumulation is a minimum and 
varies from 0.33 to 0.36 mm/year. Because the surface of 
the lower terrace is only a few centimetres above present 
bankfull stage, the date implies that limited incision has 
occurred in this reach of the river since ea. 6000 years ago. 
NaOH leach omitted from sample pretreatment. Sample 
mixed with dead gas for counting. Date based on two 1-day 
counts in the 2-li tre counter. 

GSC-2419. Sachs River 8430 ± 120 

Stem fragments in peat (sample YH-74-028c; 60 g) from 
a natural section in a gully incised in glacial outwash 
sediments, approximately 10 km east of Sachs Harbour, Banks 
Island, Northwest Territories (72°58'25"N, 124°57'45"W), at 
an altitude of ea. 12 m. The peat accumulation underlies 
3.5 m of organic-rich windblown sands and overlies fine 
glacial outwash sands. Collected 1974 by J-S. Vincent and 
R.D. Thomas. 

Comment (J-S. Vincent): This age determination pro
vides a minimum age for the accumulation of eolian sands 
that followed deposition of the glacial out wash. The average 
rate of accumulation of the eolian sands is 2.37 to 
2.44 mm/year. NaOH leach omitted from sample pretreat
ment. Date based on two !-day counts in the 2-litre counter. 

Masik River valley series 

GSC-1525. Masik River valley (I) 9730 ± 150 

Peat (sample K UC-69-Masik-2; 215 g dry) from a 
natural old exposure on the south side of Masik River, ea. 
12 km east-northeast from its mouth and 67 km southeast of 
Sachs Harbour, Banks Island, Northwest Territories 
(71°34.5'N, 123°29'W), at an altitude of ea. 25 m. The 
sample, from ea. 8 m above river level and ea. 4 m below the 
top of the section, is from the base of the organic 
accumulation at this site; it overlies dark unstratified mud 
with pebbles. Collected 1969 by M. Kuc, then with 
Geological Survey of Canada. 

Comment (W. Blake, Jr.): The twiggy rhizome peat, 
which was dry when collected, was composed of mesic tundra 
plants: Carex sp., Hippuris vulgaris, Salix sp., Calliergon sp., 
Drepanocladus sp., Campylium sp., Drepanocladus sp., and 
Scorpidium scorpioides (Kuc, 1973). The date is similar to 
two other determinations on another peat sample from Masik 
River valley, collected by J.G. Fyles in 1960: GSC-4, 10 190 ± 
120 years (GSC I, 1962, Table 1, p. 15) and l(GSC)-185, 
10 600 ± 320 years (Isotopes II, 1962, p. 37-38). Date based 
on one 3-day count in the 5-litre counter. 

GSC-2078. Masik River valley (JI) >16 OOO 

Moss stems (sample MS-68; 1.2 g) extracted from woody 
and herbaceous plant remains in sand/silt/gravel from ea. 
l 0 m below the surface in an area of intermorainic fill ea. 
80 km south-southeast from Sachs Harbour, Banks Island, 
Northwest Territories (71 °33'30"N, 123°24'30"W), at an 
altitude of 230 to 275 m. Collected 1968 by M. Kuc; 
submitted 197 4. 

Comment (M. Kuc): The moss stems were immersed in 
distilled water for one night after extraction from sand. 
Later they were washed in distilled water and then were 
boiled slowly for ea. 6 hours until the moss bodies started to 

disintegrate. This procedure effectively removed adhering 
silt and sand, and the moss stems remaining represented 
approximately l % of the sample by weight. 

Comment (W. Blake, Jr.): The sample, from a site ea. 
200 m above Masik River and ea. 20 m below the surface of 
the adjacent moraines, was expected to be more than 10 OOO 
years old; peat in the bottom of Masik River valley is 9730 ± 
l 50 years old (GSC-l 525; this list). NaOH leach omitted due 
to small sample size; only 0.8 g remained (dry) after the 
pretreatment with H Cl and distilled water rinses. Sample 
mixed with dead gas for counting. Date based on one 3-day 
count in the 2-litre counter. 
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