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Paleoentomological studies of Coleoptera from a late-glacial site at Hirtles, Nova Scotia, Canada, produced a
tundra-treeline to northern boreal assemblage during the interval 12,300 to 11,700 years B.P. This is one of the
oldest late-glacial buried organic deposits in the Maritime Provinces of Canada and provides fossil beetle evi
dence for recently deglaciated environments in the region. Bark beetles indicate the presence of trees, perhaps as
early as 11,900 years B.P. A comparison can be made with contemporaneous sites in central and eastern North
America where coleopteran evidence suggests warmer temperatures. Coleoptera fossils demonstrate evidence of a
climatic gradient from the Great Lakes to eastern Canada during this time interval possibly greater than occurs
today.
Des etudes paleoentomologiques de coleopteres d’un emplacement tardiglaciaire, a Hirtes, en Nouvellc-Ecosse,
au Canada, ont permis l’etablissement d’une limite de vegetation des arbres et de toundra pour la florizone boreale
septentrionale pendant l’intervalle de 12 300 a l l 700 ans avant le present. II s’agit de l’un des plus anciens
depots organiques tardiglaciaires enfouis dans les provinces maritimes canadiennes; il fournit une preuve de
l’existence de coleopteres fossiles dans la region. L’existence de scolytes revele la presence d’arbres, peut-etre
dfes 11 900 ans avant le present. On peut effectuer une comparaison avec des emplacements contemporains dans le
centre et l’est de l’Amerique du Nord, ou la preuve de la presence de coleopteres permet de supposer des temperatures
plus chaudes. Les fossiles de coleopteres demontrent qu’il a existe pendant cet interval Ie un gradient climatique
possiblement superieur a celui d’aujourd’hui, des Grands Lacs a l’Est du Canada.
[Traduit par la redaction]

I ntroduction

S ite

Over the past decade a number of papers have discussed
the late-glacial environment of Atlantic Canada, especially in
relation to the Younger Diyas event. Mott et al. (1986a), Stea
and Mott (1989), Mott and Stea (1993) and Mott (1994) sum
marized information gathered from a number of buried organic
sites in Nova Scotia and provided stratigraphic interpretation,
radiocarbon chronology and pollen records that have been used
to piece together a picture of late-glacial environments from
about 14,000 to 10,000 years B.P. Two field guides provide ad
ditional detail (Stea and Mott, 1990; Stea et al., 1992a) and
much of the information has been compiled in map format (Stea
et al., 1992b). The work has resulted in a detailed analysis of
deglaciated environments and evidence for active glaciers of
Younger Dryas age in Nova Scotia.
Many of the buried organic sites, especially those detailed
by Stea and Mott (1989) and Mott and Stea (1993), are suitable
for paleoentomological analysis and have been shown to con
tain beetle assemblages (Mott et al., 1986b; Miller, 1989; Stea
and Mott, 1990; Miller and Morgan, 1991). This paper dis
cusses the Coleoptera fauna from Hirtles on the coast of south
ern Nova Scotia (Fig. 1), a late-glacial site dated from 12,300
to 11,700 years B.P.

description

The Hirtles site is located on the south shore of Nova Scotia
west of Halifax, at 44o16’00"N; 64°15’50"W. The section con
sists of 15 cm of peat overlying 10 cm of silty peat which in
turn overlies 15 cm of organic bearing silt (Fig. 1). Three ra
diocarbon dates are available for this site (Mott and Stea, 1993).
A twig from the basal clay yielded an AMS date of 12,270 ± 90
years B.P. (TO-3628). Two bulk samples date the organic unit
at 12,300 ± 150 years B.P. (GSC-5247) at the base and 11,700
±110 years B.P. (GSC-5248) at the top.

M ethods
Samples of peat and organic-rich sediment totalling 190
kg were taken in thicknesses of 5 cm (Fig. 1) following stan
dard techniques for the study of Quaternary beetle fossils (Elias,
1994). Sample size varied depending on sediment and accessi
bility. A ll sam ples w ere subm itted to stan d ard
paleoentomological analysis using a kerosene floatation tech
nique to isolate chitinous fragments (Elias, 1994). Untreated
samples and processed residues were retained for other pos
sible analyses. Identified Coleoptera specimens were mounted
on micropaleontology slides or stored in alcohol and were cata-
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Fig. 1. Location, stratigraphy and radiocarbon chronology of late-glacial Hirtles site, Nova Scotia, Canada.
logued and counted. All specimens and samples, including resi
dues are stored in the paleontology collections of the New
Brunswick Museum.

but most are boreal species which may inhabit open ground.
One interesting aspect of the Hirtles fauna is the presence of
scolytids, beetles which inhabit trees.

P aleoentomology

Description and modern distribution of selected species

A relatively abundant and well-preserved assemblage of
beetles was found at the site (Table 1). A diverse fauna consist
ing largely of rove beetles (Staphylinidae) and ground beetles
(Carabidae) was recovered with lesser numbers of others, in
cluding aquatic beetles (Dytiscidae and Hydrophilidae), pill
beetles (B yrrhidae), click beetles (E lateridae), scarabs
(Scarabaeidae) and weevils (Curculionidae). The assemblage
included the ground beetles Bembidion scopulinum, Blethisa
julii, Diacheila arctica, Patrobus septentrionis/foveocollis and
Patrobus stygicus. Some of these species are found on coastal
tundra in eastern Canada or have a northern boreal distribu
tion. The staphylinid assemblage consists largely oiStenus, the
omaliines, Olophrum rotundicolle, Geodromicus cf. G. verticalis
and Eucnecosum tenue/brunnescens and two tachyporines,
Nitidotachinus tachyporoides and Tachinus cf. T. jacuticus
ullrichi. Most of the species are found today inhabiting the
margins of wet areas, often standing or slowly moving water
with sparse vegetation. A few species are found on the tundra

Bembidion scopulinum
This is a riparian ground beetle found at the margin of
running and standing waters of any size and on all kinds of
soil, barren or with quite sparse vegetation. It extends to the
timber limit in the east but is not found on the tundra. It has a
transamerican distribution but is more common in the east
(Lindroth, 1963).

Blethisa julii
This ground beetle lives beside small bodies of water where
there is some vegetation and some bare mud. It is a boreal spe
cies, not found above treeline (Fig. 2). The modem range of the
species is from Newfoundland to Alberta and south into the
mountains of New England (Lindroth, 1961; Morgan et a l,
1986).
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Table 1. Coleoptera from the late-glacial Hirtles Site, Nova Scotia, Canada.

Sample intervals*
TAXA

1

2

3

4

5

6

7

8

CAJRABIDAE**
nr. a ffin e
B e m b id i o n cf. B . g r a p e i

0

11

4
1

9

7

37

11

25

1

1
1

1

11
2
7
6
9
2
2

4

10

5
2
0

14
1
0

1
0
1
71 201
1 ■ 2

0

0

130
3

57
4

Agonum

1
3
5

B e m b id i o n s c o p u lin u m

spp.

B e m b id i o n

2

B le th is a j u l i i

cf.

1

sp.
sp.

C arabus

C y m in d is

1
1

D ia c h e ila a r c tic a
E la p h r u s a m e r i c a n u s
N o tio p h ilu s

1

gp.

1

sp.
4

P a tr o b u s s e p te n t r io n is / fo v e o c o ll is

1
1

P a tr o b u s s ty g ic u s

spp.
cf. T. c r a s s is c a p u s
gen. indet.
DYTISCIDAE
I l y b i u s cf. I. a n g u s ti o r
gen. indet.
HYDRAENIDAE
O c h th e b iu s cf. O. k a s z a b i
STAPHYLINIDAE

2

P a tr o b u s

1

T rechus

0

1

0

1
0

4
1
3
0

2

30

30

A c i d o t a q u a d r a ta
A c id o ta
B le d iu s

cf. A .
sp.

1
1
2
1
1
1
1
44
3

1
3
2

1
2

q u a d r a ta

E u c n e c o s u m te n u e /b r u n n e s c e n s
G e o d r o m ic u s
G e o d r o m ic u s
G ym n u sa

cf. G.
sp.

9

v e r ti c a lis

3

7

cf. ls c h n o s o m a /M y c e to p o r u s
cf. M y c e to p o r u s
2

N i tid o ta c h in u s t a c h y p o r o i d e s
O lo p h r u m r o tu n d i c o ll e
P h i Io n th u s

spp.

spp.

2

15

1
1
1
4

36
2
1

1

2

3

2

10
44
3
109
3

1
11

5
15

61

26

2

3
2
1

2
1
2
18

2
14

5
8
3
41

1

2

5

6

1
1
10
8
2

0

0

11
4
0

3
2
1

8
5
3

3
1
2

cf. S te n u s
cf. T. j a c u t i c u s u llr ic h i
sp.
Aleocharinae
Omaliinae
HYDROPHILIDAE
H e lo p h o r u s cf. H . s e m p e r v a r ia n s
SCARABAEIDAE
A e g i a l i a cf. A . la c u s tr is
A p h o d i u s sp.

20
1
1

sp.

L a th r o b iu m

S te n u s

16

1
3

T a c h in u s
T a c h in u s

0

0

0

0

3
2
1

11
10
1

* cm levels 1=35-40; 2=30-35; 3=25-30; 4=20-25; 5=15-20; 6=10-15; 7=5-10; 8=0-5
** total number of individuals for each Family

0
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Table 1. Coleoptera from the late-glacial Hirtles Site, Nova Scotia, Canada, Continued.

Sample intervals*
TAX A

1

2

3

4

5

6

7

8

BYRRHIDAE
Cytilus altematus
cf. Curimopsis
Simplocaria sp.
gen. indet.
ELATERTOAE
Hypnoidus spp.
gen. indet.
COCCINELLIDAE
cf Scymnus/Nephus
CHRYSOMELIDAE
gen. indet.
CURCULIONIDAE
cf. Notaris
gen. indet. A
gen. indet. B
SCOLYTIDAE
gen. indet.

0

1
1

1

1

1

2
1

1
1

0

1
1

0

0

1
0

0

0

1
1
2

0

1
1
1
2
2

0

1
1

0

0

0

0

1
1
0

0

0

0

0

1

0

1
1
2
1

0

4
4

0

0
26
22

3
3

1
0

0

0

0

1
0

4
2
2

2
1
1

* cm levels 1=35-40; 2=30-35; 3==25-30; 4=20-25; 5==15-20; 6==10-15; 1=5-10; 8=0-5
** total number of individuals for each Family

Fig. 2. Modern distributions of selected beetle species from late-glacial Hirtles site, Nova Scotia, Canada. ( • ) Blethisa julii, (■) Diacheila
arctica, (O) Tachinus jacuticus ullrichi.
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Diacheila arctica
A strongly hygrophilous ground beetle whose habitat in
cludes boggy heath some distance from spruce forest. It is found
in the extreme north and is very rare (Fig. 2). In Canada it has
been collected in the Northwest Territories, Labrador as well as
Alaska (Lindroth, 1961).

Patrobus septentrionis/foveocollis
These ground beetles are found at the edge of lakes, ponds
and streams with moss. They are transamerican, boreal spe
cies, and sometimes are found on tundra. P. septentrionis is
found beyond the forest only in southern Labrador on the coastal
tundra and in Alaska, not on true tundra. Some prefer open
ground along water margins (Lindroth, 1961).

Nitidotachinus tachyporoides
It is found in cool, wet habitats such as Sphagnum moss. It
has been collected from floating river debris and by sifting de
ciduous leaf litter from a lake margin. This is a transcontinen
tal species. It occurs from Newfoundland south to Massachu
setts and Ohio and west to Terrace, British Columbia. It ex
tends south along the Coast Range to central California and
south in the rockies to Colorado (Campbell, 1973, 1988).

Tachinus jacuticus ullrichi
This species has been collected from clumps of grass in
wet areas and by sifting fungi and bark from Populus. It is a
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transcontinental species ranging from Labrador to Alaska
(Campbell, 1973, 1988), although the subspecies T. jacuticus
ullrichi is known only from eastern North America (Fig. 2).
S ummary

of the paleoenvironment

At 13,000 years B.P. all or most of Nova Scotia was cov
ered by ice (Stea and Mott, 1989; Stea et al., 1992b). By 12,000
years B.P. glaciers had retreated toward the highlands of cen
tral mainland Nova Scotia and Cape Breton Island leaving some
coastal areas ice-free (Fig. 3). Organic accumulation at Hirtles
began sometime around 12,300 years B.P. making this one of
the oldest recorded buried organic sites in Nova Scotia (Mott
and Stea, 1993). The beetle assemblage suggests a northern
boreal to treeline environment. Those species in the assemblage
which today live on tundra are not necessarily restricted to tun
dra, but are also inhabitants o f open ground, riparian situa
tions. Some of the species found at Hirtles have been found
together in the modem environment of the Ungava region of
Quebec (Morgan, 1989) where mean July temperatures are about
9 to 10°C, but also farther south on the Labrador coast near Red
Bay where mean July temperatures are about 12°C (Fig. 2).
The open coastal treeline-shrub tundra of the southern Labra
dor coast might provide a good modem analogue for the condi
tions at Hirtles 12,000 years ago.
Between 12,000 and 11,000 years B.P. (Fig. 4) glaciers in
Nova Scotia retreated to smaller local ice caps in the highland
regions (Stea and Mott, 1989; Stea et al., 1992b). The compo
sition of the beetle assemblage at Hirtles remained relatively
stable over the 600 years recorded; however, by about 11,900
years B.P. (by extrapolation between radiocarbon dates) the to-

Fig. 3. Approximate ice position and nature of vegetation in relation to late-glacial buried organic site at Hirtles, Nova Scotia, Canada at about
12,000 years B.P.
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Fig. 4. Approximate ice position and nature of vegetation in relation to late-glacial buried oiganic site at Hirtles and other late-glacial sites in
Nova Scotia and New Brunswick, Canada between 12,000 and 11,000 years B.P. (Mott et al., 1986a; Miller, 1994).
tal numbers of species and diversity increased and began to
include more species typical of the boreal forest. Diacheila
arctica, a rare northern ground beetle, occurred in samples of
this age. The only modem occurrence of this species in the east
is Red Bay, Labrador (Fig. 2). At the same time scolytid or bark
beetles appeared, a good indication of trees growing nearby and
in general agreement with the distribution of open woodland/
boreal forest suggested by pollen analysis (Stea and Mott, 1989;
Mott, 1994). By about this time scolytids also were present at
Lismore, Nova Scotia (Fig. 4) (Miller and Morgan, 1991). Bark
beetles are often found under the bark of conifers where they
build galleries and feed on wood.
D iscussion
The Coleoptera recovered from late-glacial sites in Nova
Scotia and New Brunswick (Fig. 4) illustrate three recogniz
able phases based upon the presence of one or more species
(Miller, 1994). The periods can be divided into (1) a tundra/
tree-line assemblage older than about 11,800 years B.P., (2) a
boreal assemblage from 11,800 to 10,800 years B.P., and (3) a
northern boreo-montane assemblage from 10,800 to about
10,400 years B.P. Mean July temperatures for these assemblages,

based on modem species distribution, are probably in the range
of (1) <9 to 12°C, (2) 14 to 18°C, and (3) 12 to 15°C respec
tively. The Coleoptera assemblages described here fall into pe
riods 1 an d 2 and re p resen t th e tra n sitio n from the
tundra-treeline to boreal phase, although the site appears to rep
resent a largely boreal situation.
The sequence of Coleoptera events recorded at Hirtles is
out of step with events in central North America (Morgan et
al., 1984) where beetle evidence suggests warmer temperatures
before 12,000 years B.P. The most complete published coleopteran sequence is from Gage Street in southwestern Ontario
(Schwert et al., 1985) where, at 12,800 years B.P., the assem
blage contained open ground and boreal species, including bark
beetles. The mean July temperatures were estimated at 15 to
17°C. At the Winter Gulf site in western New York (Schwert
and Morgan, 1980) 12,700 to 12,500 years B.P, the beetle fauna
suggested an open mire surrounded by trees and mean July tem
peratures of greater that 16°C. At the same time at Nichols
Brook, New York, the coleopteran fauna suggests conditions
similar to the middle of the present boreal zone (Fritz et al.,
1987). Compared with the southwestern Ontario region where
open ground to boreal conditions, including the presence of bark
beetles, seem to have been established by 13,000 to 12,500 years
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B.P., colder conditions persisted at Hirtles to younger than 12,000
years ago. By 12,300 years B.P. mean M y temperatures in south
western Ontario were 15 to 17°C while at Hirtles in southern
Nova Scotia temperatures of 10 to 12°C are indicated, a differ
ence of about 5°C. Today the mean M y temperature recorded
in southwestern Ontario at London is 20.5°C and at Halifax,
Nova Scotia 17.6°C (Hare and Thomas, 1974), a difference of
3°C. This suggests a climatic gradient during the early part of
the late-glacial that may have been steeper than seen today.
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