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What time did ice melt at southeastern margm of
Laurentide ice sheet?

- .
P

What was the nature of the environment?

**Do basal lake dates in clays represent the timing of
deglaciation or the beginning of organic
sedimentation?



Thanks to hard workers!

Maia Beh, Miriam Jones, Jennifer
Levy, Argie Miller, Tamika Tannis, &&
Calder Orr,

Sanpisa Sritrairat
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Peteet et al., 1990



Previous Chronological Control

*Bulk lake basal dates (Sirkin, 1977, 1986; Davis et al. 1983; Cotter et al. 1986)
--extrapolation below to 18-22,000 C-14

-used for Glacial Maps (Stone et al., 2005)

*AMS lake basal dates (Peteet et al., 1990,1993)
12,500 C-14 (14,700 calendar = Bolling )

*Varve floating chronology (Ridge, 2000, 2004)
(28-23,000 correlated with Greenland oxygen isotopes in ice cores)

*Cosmogenic-nuclide ages 10Be (Balco et al., 2002; Balco et al., 2006;
Schaefer et al., 2006)

. Revised by Balco et al. 2009

Martha’s Vineyard 23,200 +500 24,0007
Buzzard’s Bay 18,800 +400 21,000
Ledyard-Old Saybrook 19,000 20,200 - 20,300

Hudson Valley 18-19,000 20,0007
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Time Slic

B Ice 18k:
B ice 17k:
B ice 16k:
B ice 15k:
" lce 14k:
Ice 13k
Ice 12k
Ice 11k
" lce 10k:
™ Ice 9ka
B ice 8ka
M ice 7ka
B ice 6ka
I Ice 5ka
~ lce 4ka
Ice 3ka
Ice 2ka
Ice 1ka

Dvke et al. 20
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SITE KEY
@ Aus dating on macrafossits

. Builk basal bog or lake dating with pallen assemblage

[ 1 Bulk basal bog dating without pollen assemiblage



. ‘ "" :
"‘“ Methods
e

Yy 8

Pinus (pine) Picea

(spruce)
Pollen and spores

Macrofossil and charcoal analysis

Species ID, local presence

Sediment lithology and LOI

Lake/bog productivity and landscape stability

AMS C-14 dating on 1dentified
macrofossils T oo ogs

Betula

Gramineae

Dryas



Balsam Lake
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Pennsylvania

TANNERSVILLE BOG,

TREES AND SHRUBS
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TANNERSVILLE BOG
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Site Name Location Depth AMS C-14 Calibrated | Calibrated Material Dated | P Lithology Reference
(m) Lab No. | Age Age Age (BP): zone
of dated Ranges Midpoint +
material 20 range
Allamuchy 40° 54’ N 9.0-9.10 RIDDL- 12,260+ | 13,726- 14,363+ Picea needle A-2/T | Clay/gyttja Peteet et al.,
Pond, NJ 74°48 W 1238 220 15,000 637 1993
Alpine, NJ 40° 58 N 8.25- WIS- 12,840« | 14,798- 15,185+ Bulk A-2 Clay/gyttja Peteet et al.,
73°55" W 8.332 1482 110 15,571 387 1990
Alpine, NJ 40° 58 N 9.90-9.95 | RIDDL- 12,290« | 13,291- 14,416+ Picea needle A-2 Clay Peteet et al., [990
73°55" W 1136 440 15,540 1125
Balsam Lake, 42°2° N 7.5 12,600« | 13,150- 14899+ Bulk BL-5 | Peaty clay Ibe, 1985
NY 74° 37" W 700 16,647 1749
Binnewater 41°24°36” N | 11.05- AA45686 | 12,526+ | 14,202- 14,620+ Bulk A-2/ Gyttja Robinson et al.,
Pond, NY 74°33°07” W | 11.06 94 15,038 418 A-3 2005
Binnewater 41°24°36” N | 11.25- B157492 | 13,210+ | 15,254- 15,664+ Bulk A-3 Humic clay Robinson et al.,
Pond, NY 74°33°07” W | 11.26 90 16,074 410 2005
Binnewater 41°24°36” N | 12.55- BI153148 | 22,870« | NA Bulk A-3? Silty clay Robinson et al.,
Pond, NY 74°33°07” W | 12.56 90 2005
Francis Lake, 40° 58 N 7.49 S1-5300 13,510« | 15,567- 16,075+ Bulk A-2/T | Clay/ Cotter et al.,
NJ 74° 51" W 135 16,583 508 organic 1984
clay
Francis Lake, 40° 58 N 8.28 SI1-5724 16,480« | 18,880- 19,670+ Bulk T Clay Cotter et al.,
NJ 74° 51" W 430 20,460 790 1984
Green Pond, NY | 41° 14° N 8.62- 132151 12,185+ | 13,896- 14,036+ Wood piece GP-2 | Clay/gyttja This paper.
74° 08 W 8.64 50 14,175 140
Green Pond, NY | 41° 14’ N 9.10- 132150 12,250« | 13,924- 14,172+ Sambucus GP-1 | Clay This paper.
74° 08 W 9.12 60 14,420 248 pubens seed
Halfmoon Lake, | 41° 04’ N 2.78-2.96 | SI-5302 12,530« | 14,158- 14,624+ Bulk A-2 Organic clay Cotter et al.,
PA 75°27 W 125 15,089 466 1984
Harriman, NY | 41° 18 N 2.77-2.82 | CAMS 13,095+ | 15,191- 15,502+ AMS
74° 08 W 127227 40 15,813 311
High Rock, 40° 35’08” N | 3.58-3.60 | CAMS 12,540« | 14,238- 14,640+ Picea seed, HR-2 | Clay/Peat This paper.
Staten Island 74°07°25” W 132153 80 15,041 402 Rubus seed,
Picea needle
High Rock, 40° 35°08” N | 4.07-4.10 | CAMS 12,465+ | 14,228- 14,556+ AMS HR-1 | Rocky clay This paper.
Staten Island 74°07°25” W 127226 35 14,884 328
Hyde Park, NY | 41° 46°’48” N | .345-.355 | AA46613 | 13,280= | 15,364- 15,763+ Bulk A-2 Silty clay Robinson et al.,
73°53’38” W 75 16,161 399 2005




Minne- 41°43" N 1.4 14,500« | 17,011- 17,427 = Bulk A-2? Clay Menking, unpub.
a, NY 74° 14> W 50 17,843 416
rers Bog, 5.2-54 SI1-4922 11,520+ | 13,231- 13,387+ Bulk A-2 Clay Cotter et al.,
70 13,542 156 1984
ey Pond- 41°19° N 11.95-12 | RIDDL 12,590+ | 13,637- 14,811= Picea needle A-2 Silty clay Peteet et al.,
72°47° W 1140 430 15,984 1174 1993
ey Pond- 41° 19" N 13.46- CAMS 12,670=% | 14,095- 14,806+ Picea needles LP-2 | Silty clay This paper
72°47° W 13.50 132149 220 15,517 711 and Betula
bract
ey Pond- 41° 19" N 13.08- CAMS 13,225+ | 15,338- 15,682+ Salix rwigs LP-1 | Clay This paper
72°47° W 14.10 127228 40 16,026 344
low Bog, 1.54-1.56 | GX22773 | 15,160= | 18,452- 18,600+ Bulk ? Organic-rich Russell and
-AMS 70 18,748 148 (81%) silty clay Stanford, 2000
low Bog, 1.74-1.76 | GX22028 | 13,580= | 15,759- 16,177 Bulk ? Organic-rich Russell and
-AMS 80 16,595 418 silty clay Stanford, 2000
ille, NY 41°28°23” N| 4.61-5.01 | B153148 | 14,300+ | 16,684- 17,086+ Bulk T Gravel Robinson et al.,
74°31’'10” W 50 17,488 402 2005
dAski Farm, | 41° 20° 02”7 N| 1.54-1.55 | AA45689 | 13,083+ | 15,128- 15,494« Bulk A-2 Clayey peat Robinson et al.,
74°25’45” W 86 15,859 366 2005
ot Swamp, | 41° 24’ N 3.22 OxA/ 12,420« | 14, 076- 14,510+ Twig and dwarf Coarse sand McWeeney, 1994
71°58 W CIl3-9 110 14,944 434 birch seed interbedded with
organic lenses
'odendron 41°47° N 2.82 CAMS 12,510« | 14,272- 14,616+ Rubus seed A-2 Organic silt Peteet, unpub.
p, 74° 08 W 87258 40 14,960 344
mnk, NY
'odendron 41°47° N 3.78 CAMS 12,245+ | 13,941- 14,114+ Picea twig A-2 Organic silt Peteet, unpub.
np, NY 74° 08 W 87260 50 14,286 173
rs Lake, 41°22° N 11.5 NA NA NA 14,300 Bulk Silt Davis, 1969
72° 7" W
le Bog, NJ 5.5-6? NA 12,300 NA NA Bulk A-2 Organic silt Sirkin and
Minard, 1972
ce Pond, 41°14°22” N| 8.5 CAMS 12,410+ | 14,127- 14,495+ AMS A-2 Clayey gytjja Maenza-Gmelch,
74°12°15” W 13423 70 14,863 368 1997b
'rland Fen, | 41° 23’ N 12,350 | 13, 983- 14,442 +
74°02° W 120 14, 900 459
rland 41°23°29” N| 8.3-8.5 CAMS 12,600« | 13,742- 14,797 + Picea needle & A-2 Clay/gyttja Maenza-Gmelch,
I NY 74°02°16” W 8392 380 15,851 1055 seed 1997a
ersville 41°02° N 12.50 NA 13,330 NA NA Bulk Silty gyttja Watts, 1979
PA 75°16° W
ersville 41°02° N 13.84 CAMS 12,300« | 14,016- 14,256+ Wood This paper
PA 75°16° W 132152 40 14,495 240
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Green Pond, 8-9 m core depth



Plant Macrofossils in Glacial
Clays
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GREEN POND MACROFOSSILS

Shrubs and Herbs

GP-1

mAU
R
£
-
E €
E 2
F s
C
L8
f
f
f
f
f
f
f
f
f
f
K Mﬁx
SN b4
vl 2
& 0 "oV - ! - %
\@@e&,wﬁ y
9, S M| | f
%0@\%00\ 1
2" & - 7 f
%, ©y " Q
f@.qm. _ L
rU\ 1
%,
o & 7
@\ Q\Q I L L e e T T T EESAOESEERAOEDEBSESEEESEOSESEE EDEEE  EE e
& . 0 O W O Vo WOoWwOowoWwmwWouwowmOoIumOoOwWowo
%, C 888882328335 aaa383388885
0,\0 - -
%, 8 3
v b
[e0] wn
S N



Daphnia epipphia

Bryozoan statoblast

Moss parts

Rocks, Green Pond

Earliest macrofossils in glacial clays (less
than 5% organic)



Insect macrofossils




Dryas fossil
leaf

Dryas
integrifolia

scaausask.ca/.../ NN B php?image=31

www.geobotany.uaf.edul. ../dspevrgrn.html

Subarctic Tundra



Betula glandulosa

oregonstate.edu/ dept/ldplants/begl2.htm

www.botany.utoronto.cal. ../307F1tundra.html

Fossil Betula cone
scale



Vaccinium uliginosum

Markus Aafto

edu.ouka.fil~maalto/ kasvit/juolukka.html www.odezia-atrata.be/ Flora/Ericaceae/Vacciniu ..

Subarctic
Tundra

Vaccinium fossil leaf



Dryas integrifolia leaf Betula glandulosa cone bract

TUNDRA MACROFOSSILS FROM SOUTHERN NEW ENGLAND AND THEIR CURRENT DISTRIBUTION MAPS.

Salix bud

Vaccinium uliginosum leaf



Boreal Trees & Shrubs

k‘*\

Picea glauca Picea fossil seed
fossil needle

Alnus
Abies fossil needle tip fossil seed



Larix Laricina
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SITE KEY
@ Aus dating on macrafossits

. Builk basal bog or lake dating with pallen assemblage

[ 1 Bulk basal bog dating without pollen assemiblage
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Najas seed

Potamogeton seed

Caryophyllaceae seed Rubus seed




Harriman Swamp, NY
2006

Basal grey clay topped by
} carbonate sediments
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RADIOCARBON AGES
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Calibrated Age (midpoint + 2 sigma range) for AMS and Bulk dates at different

latitudes
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Kodiak
Island, AK

Peteet et al.,
1994
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Conclusions and Questions

Ice was present until 14,700 calendar years as
indicated by pebbles, lack of organics on landscape

Fourteen wetland sites record landscape stability &
loss of tundra after 14.7, as recorded by pollen influx,
LOI, macrofossils, and AMS ages (Bolling Warming).

Basal dates indicate 1st plants on landscape with ice
are tundra...not organic sedimentation

Organic sedimentation started within 500 years of ice
melt - Linsley Pond

Was landscape so unstable for 2300-5000 years (if we
accept Be ages? ...ice, wind, erosion, temperature?

Sites in Virginia and Florida show warming at 17Kk,
followed by further warming at 14.7...cold and dry
prior to that time

Agrees with Bard et al. 2000 meltwater pulse of
Portugal, and McManus diminished NADW
overturning due to colder N. Atlantic.




Why do AMS 14C ages difter
from 10Be on erratics and varve
ages (but agree elsewhere)?

10Be -production rate calculations
erroneous?, inheritance’?

14C -minimum ages, ice blocks?

Real age matters for understanding
ocean-atmosphere dynamics



Varve

Sedimentary layer set deposited within a single year
(glacial or non-glacial)

Glacial -Spring - coarse-grained melt
Glacial -Winter -fine clay when frozen
Non-glacial -Calcareous, ferrogenic, clastic, organic

http://ase.tufts.edu/geology:



2005
2004

2003

2002
2001
2000

1999

1998

CORRELATING VARVES




Problem: Age
discrepancy...
..Are varves
present when
uplands are
ice-covered?
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