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PLEISTOCENE BEETLES AND PLANTS FROM NEAR SLIPPERY ROCK, PENNSYLVANIA,
FROM THE TITUSVILLE INTERSTADE (MIS 3)

During th e mining of sand and gravel from glacial deposits at th e Th ree R ivers
Aggregate Companies Q uarry, S lippery R ock, Pennsylvania (GPS : 41.043369°,
-80.150203°), w ood, moss, ch arcoal, fungal sclerotia,Picea (spruce) needles,Salix
(w illow ) buds,Carex (sedge) ach enes, a Viola (violet) seed, and beetle remains w ere
recovered from a 0.2 -1.0 ft-th ick silt and peat bed at a depth  of 32.0 ft from th e surface.
Pollen (n=664) and spores (n=14) compiled from tw o samples in th e silty peat (31.85 ft
bls to 31.89 ft bls and 32.03 ft bls) include 53.3% Picea, 38.4% Pinus, 5.3%
Cyperaceae, 1.9% Polypodiaceae, 0.6% Asteroideae, 0.3% Poaceae, 0.1%
Cich oroideae, and 0.1% Selaginella selaginoides. Beetle remains found in th e silty peat
include species ofPatrobus,Cytilus,Acidota, and eith erEnochrus orCymbiodyta. Th e
biota indicates a w etland environment (bog, fen, or lake sh ore) in a spruce-dominant
forest similar to th ose found currently in central Canada. Tw o radiocarbon samples from
th is h orizon h ave ages of 42,110±1280 BP (41,006 cal BC to 45,833 cal BC) (PS UAMS -
8083) and 42,190±1290 BP (41,029 cal BC to 45,938 cal BC) (PS UAMS -8082).
Below  th e silt and peat th ere is a 12.2 ft-th ick sand th at bears fine filaments of plant
material. W ith in th at sand at 39.2 ft bls, a pollen (n=307) and spore (n=8) assemblage
h as th e composition 57.8% Picea, 32.4% Pinus, 7.0% Cyperaceae, 1.6% Selaginella
selaginoides, and 0.9%Huperzia selago, and 0.3% Cich oroideae. Elytra (w ing cases) of
th e ground beetle Blethisa catenaria, a ground beetle w h ich  lives exclusively on tundra,
w as also found at 39.2 ft bls. Th e sediment at 39.2 ft bls w as deposited in a tundra-
spruce environment similar to th at today on th e North  S lope of Alaska and th e Canadian
Arctic.
Th e faunal and floral ch anges indicate climatic w arming from th e low er to th e upper
organic h orizons. Th e mean J uly temperature at 39.2 ft bls is estimated to be 11-12°C
and at 32.0 ft bls 15-17°C compared to 21°C at S lippery R ock today.
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GLACIAL DR IFT-THICKNES S  MAP
Area surrounding Th ree R ivers Aggregates' sand and gravel quarry,

773 R eese R oad, Plain Grove Tow nsh ip, Law rence County, PA. Modified from R eese 2021 and S ch agrin 2019
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(ABOVE) S canning electron microscope images of th e fossil beetles from th e silty peat interval at 32 feet bls w ith  examples of modern-day specimens of each  genus (may not be th e same species as fossil specimens). All specimens from th e 32 ft bls h orizon w ere taken from peats samples
from th e spoil pile of th e sand and gravel quarry.A.Left elytron of th e groundbeetle Patrobus(Carabidae).B. R igh t elytron ofPatrobus.C. R igh t elytron of th e w aterbeetle Enochrus orCymbiodyta(Hydroh ilidae).D.Left elytron of a rove beetle (S taph ylinidae),  probably a small Ph ilonth inae.
E. R igh t elytron of a rove beetle Acidota(S taph ylinidae).F. Fragment of a pronotum, probably th e pill beetle Cytilus(Byrrh idae).G.Elytra fragment ofCytilus.H.Left elytron ofCytilus. Modern-day beetle images modified from ph otograph s taken  by Ch ris R orabaugh  (Patrobus), Alain Hogue
(Enochrus), Tom Murray (Acidota), and Brandon W oo (Cytilus). S EM images of fossil beetles taken by Adam Ianno, Pennsylvania Geological S urvey. All identifiable specimens listed above w ere found in excavated material (Not found in core).
All of th e identified genera are consistent w ith  a w ell-vegetated lake margin.  Generally, th e assemblage is non-descript in terms of climate.  Th e Acidota elytron (E) is most similar to th e speciesAcidota subcarinataErich son w h ich  is an eastern North  American endemic w ith  a range from th e
boreal forest on th e Gaspé Peninsula in south ern Canada to th e Eastern Deciduous Forest in th e Appalach ians in Georgia.  It h as also been recorded from th e alpine zone on Mt. W ash ington, New  Hampsh ire.

(ABOVE) S ample of peat excavated at 32 ft bls in sand and gravel mine. R adiocarbon
dating reinforces th at th e excavated material and th e core sample are from th e same
h orizon w ith  near identical dates. Th e peat h orizon could not be seen at th e base of th e
excavation as it submerged (below  w ater table).

Th e auth ors w ould like to th ank Mike Mortimer of Th ree R iver Aggregates
LLC for allow ing th e Pennsylvania Geological S urvey access to th e
property. Th e United S tates Geological S urvey's Great Lakes Geologic
Mapping Coalition for funding th e drilling of th e core and of w h ich  th is
research  w as a derivative product.

(LEFT) Geologic column of th e entire glacial section constructed by nearby
excavations and sonic core (Arch ived at Pennsylvania Geological S urvey,
LAW 073_2360). Column displays lith ologies and stratigraph ic position of beetle fossils,
palynology analysis, and radiocarbon sampling. Calibrated radiocarbon dates used
IntCal20: North ern Hemisph ere (R eimer et al. 2020) w ith  th e OxCal 4.4 program.
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(ABOVE) Pollen and spore counts taken at th e peat h orizon (31.85-31.89 feet), directly below  th e peat h orizon (32.03 feet), and at th e interval w h ere Blethisa catenaria w as discovered (39.2 feet).
Unlink th e modern-day eastern temperate forest of today, th e peat h orizon h as a diversity of plant species common of th at of a boreal w etland such  as a treed fen. Th e 39.2 ft interval suggests a
similar environment but th e presence ofBlethisa catenaria constrains th e environment/climate to tundra or th e tree line edge of th e Taiga.

BLACK SCALE BARS = 1 MILLIMETER (Fossil specimens only)

JI

Beetle S ize: ~10  millimeters
BLACK SCALE BARS = 1 MILLIMETER

(Fossil specimens

Titusville (Cong 1996)

Slippery Rock (2020)

BEETLES , POLLEN, AND
R ADIOCAR BON S AMPLESGEOLOGIC COLUMNDEPTH

1,225±15 BP
(707-880 AD cal)

42,110±1,280 BP
(41,006-45,833 BC cal)

42,190±1,290 BP
(41,029-45,938 BC cal)

>48,800 BP

>36,070 BP

CLAY

S ILT

DIAMICT

GR AV EL

S AND

PEAT

TOP
S OIL

BED-
R OCK

GEOLOGIC S Y MBOLS

Enochrus or Cymbiodyta

C
Beetle S ize: ~5  millimeters

Blethisa catenaria

R eese, S . O., and Fleeger, G. M., 2021, Bedrock-topograph ic and drift-
th ickness map of th e S lippery R ock 7.5-minute quadrangle, Butler, Law rence,
and Mercer Counties, Pennsylvania: Pennsylvania Geological S urvey, 4th
ser., Progress R eport 21–02.0, scale 1:24,000. [Available online.]
R eimer, P., Austin, W ., Bard, E., Bayliss, A., Blackw ell, P., Bronk R amsey, C.,
Butzin, M., Ch eng, H., Edw ards, R ., Friedrich , M., Grootes, P., Guilderson, T.,
Hajdas, I., Heaton, T., Hogg, A., Hugh en, K., Kromer, B., Manning, S .,
Musch eler, R ., Palmer, J., Pearson, C., van der Plich t, J., R eimer, R .,
R ich ards, D., S cott, E., S outh on, J., Turney, C., W acker, L., Adolph i, F.,
Büntgen, U., Capano, M., Fah rni, S ., Fogtmann-S ch ulz, A., Friedrich , R .,
Köh ler, P., Kudsk, S ., Miyake, F., Olsen, J., R einig, F., S akamoto, M.,
S ookdeo, A., & Talamo, S . (2020). Th e IntCal20 North ern Hemisph ere
radiocarbon age calibration curve (0–55 cal kBP). R adiocarbon, 62.

S ch agrin, Z ach ary, 2019, Bedrock-topograph ic and drift-th ickness map of th e
Harlansburg 7.5-minute quadrangle, Butler, Law rence, and Mercer Counties,
Pennsylvania: Pennsylvania Geological S urvey, 4th  ser., Progress R eport
19–01.0, scale 1:24,000. [Available online.]

Bronk R amsey, C. (2009). Bayesian analysis of radiocarbon dates.
R adiocarbon, 51(1), 337–360.
CEC, 2007, Ecological regions of North  America, Level 1, Commission of
Environmental Cooperation, 1 plate,  h ttps://w w w .epa.gov/eco-
research /ecoregions-north -america
Cong, S ., Ash w orth , A. C., S Ch w ert, D. P., Totten, S . M., 1996, Fossil Beetle
Evidence for a S h ort W arm Interval near 40,000 yr B.P. at Titusville,
Pennsylvania, Q uaternary R esearch : vol. 45, p. 216-225
Farley-Gill, L.D., 1980, Contemporary pollen spectra in th e J ames Bay
Low land, Canada, and comparison w ith  oth er forest-tundra assemblages,
Géograph ie ph ysique et Q uaternaire, vol. 34, no. 3, p. 321-334.
Iow a S tate University Department of Entomology, [2022], BugGuide.Net,
[Accessed March  9, 2022], h ttps://bugguide.net/node/view /15740
Lich ti-Federovich  S . and R itch ie, J.C., 1968, R ecent pollen assemblages from
th e w estern interior of Canada, R eview  of Palaeobotany and Palynology, vol. 7,
no. 4, p. 297-345

(LEFT) S canning electron microscope images of a single specimen of th e fossil
beetle,Blethisa catenariaBrow n, from th e sand interval at 39.2 feet bls w ith  example
of a modern-day specimen. I. Left elytron. J. R igh t elytron. K. Unidentified
fragment.  Modern-day beetle images modified from ph otograph  taken by Dr. Henri
Goulet. S EM images of fossil specimen taken by Adam Ianno, Pennsylvania
Geological S urvey. Th is specimen w as found in th e core.

(RIGHT) Modified map of th e ecological regions of North  America (CEC 2007)
displaying recorded observations of Blethisa catenaria w ith  modern-day
observations in yellow  and fossil observations in red. Interestingly, th e only oth er
fossil locality th is species is know n from in North  America is Titusville, PA. Th is
makes th e observation ofBlethisa catenaria at th e Th ree R ivers Aggregate Q uarry
near S lippery R ock currently th e most south ernly reported fossil observation of th e
species.

Blethisa catenaria occurs in bog h abitats.  It is rarely collected probably because it
appears to spend most of its time in saturated vegetation.  It h as a restricted arctic
distribution occurring from th e north  slope of Alaska to Hudson Bay alw ays occurring
in tundra h abitats. Th e mostly north w estern American range indicates th is species
w as more w idely distributed before th e last glacial maximum.

POLLEN AND S POR E COUNT FR OM COR E LAW 073_2360
Sample Depth

(feet below ground surface)
Picea

(Spruces)
Pinus
(Pines)

Poaceae
(Grasses)

Cyperaceae
(Sedges)

Asteroideae
(Flowering Plants)

Cichoroideae
(Flowering Plants)

Huperzia selago
(Northern Firmoss)

Selaginella selaginoides
(Northern Spikemoss)

Polypodiaceae
(Ferns)

31.85-31.89 156 142 - - 1 - - - 13
32.03 205 118 2 12 3 1 - 1 -
39.2 182 102 - 22 - 1 3 5 -

MACR OFOS S ILS  FR OM COR E LAW 073_2360
Sample Depth

(feet below ground surface)
Picea  needle 

(Spruce) 
Salix  bud
(Willow)

Carex  achene 
(Sedge) 

Viola  seed
(Violet) 

Bud Genera 
Unknown Wood Moss Charcoal Fungal 

Sclerotia
Beetle 

remains
31.85-31.89 1 3 3 - 1 many pieces several several 10 -

32.03 1 1 - 1 - many pieces 2 many pieces 17 1
32.4 - 1 - - - many pieces - - 2 1

(ABOVE)Macrofossils observed in and near th e peat h orizon. Note th e addition of 2 plant species not observed in th e palynology as w ell as fungi. Also, evidence of fire occurring during
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