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North-South Subglacial Drainage System
funneled meltwater and sediments.




ser contines north at &
least to Barre Jf

§ y- i i '8
4 ;o e J S
- ¥ 7 )

’ J
// - - : ’ /
‘ . l/.»‘ ‘u - 'S f‘ g "

' 4 ’

/ ~ & */
- -

-~ a r
; J
. e 8 Ty
: ;/!’
) J V]
'
B

.| B4 ol “ Esker continues souh at
ae least to South Randolph




_Ace flow and il
~Subglacial water g,
ﬂ‘Dw,to south.” ~

' /
& Northward ice / e
sheet retreat ar’ﬁ /
growth of Glac;fa
Lake HItChGZOCk 1

Glamal Lake S~
_ Hi thock: o

0 !
i/ | &
4 42 S ‘!'
- - =
‘ ’
- ﬁ] ;
- v
- s




Connec

Champlain River

Sea

Lake Winooski

Lake
Hitchcock

Amherst

:'i 14.7-15.1 7

}
~13.6. PR / Q
(kyr B.P.) N PR |
INTCAL-13 TS ) ~as,

Ridge, 20

{ 13.4-13.2

44

EXPLANATION:

&S
14.8
b S

NM=a X
= - Bl
:\@.

{ } - estimates from J. Stone and
others (1998)

[ ] - based on praposed correlations
with Greenland ice core "O
records (Boothroyd and others,
1998)

All other ages based on 'C ages
and “C-dated varve and paleomag-
netic sequences, or are proposed
corrections of lake-bottom, bulk-
sediment, and marine “'C ages.

— | — | —

Capitalized ice margin abbreviations
are named moraines, ice-front
positions, readvances (arrows), and
lakes. Small abbrev. in Connecticut
Valley are local names.

Vergicn: 772016




Small glacial lakes form in tributary valleys
dammed by the retreating ice sheet.
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Gravel Bars

so that the Second Branch valley was no

drained or lowered at least 32 m, enough
longer filled with lake water.
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Source of water to both
build and erode the delta

% e All of the meltwater from the
.., Glacial Lake Winooski receding ice sheet east of the
i mountains as well as some
meltwater from west of the
mountains flowed into and out of
Glacial Lake Winooski.

o All of the meteoric water falling east
of the mountains also flowed into
and out of Glacial Lake Winooski.

00 5 710 15 20km . fz N tih A




Timing: When did Glacial Lake Hitchcock lower/drain?

Chmzmn Coune Cal . age | Riage, 2U 10 14.;;5.{1 ? /.*
- (kyr B.P.)

Lake Winooski i N _
INTCAL-13 e 9 (v

44

Lake \) 189 {. ‘ EXPLANATION:
Hitchcock i A%l
14.8

NMeass # e . { ) - estimates from J. Stone and
R0 B ang ; ' others (1998)
5.8 @:’. :
[ ]- based on praposed correlations
with Greenland ice core "O
records (Boothroyd and others,

1998)

All other ages based on 'C ages
and “C-dated varve and paleomag-

Amherst | | | : Ung ' x netic sequences, or are proposed

| L corrections of lake-bottom, bulk-

sediment, and marine "'C ages.

| — —

Capitalized ice margin abbreviations
are named moraines, ice-front
positions, readvances (arrows), and
lakes. Small abbrev. in Connecticut
Valley are local names.

Vergicn: 772016



Largest Extent of Glacial Lake
Winooski

Laurentide o g ¢ Four Measure Sections of Varved Glacial
Ice Sheet ~ Lake Sediments

e Waterbury Reservoir (S.F. Wright)
e \Wrightsville Reservoir (S.F. Wright and

aterbuiry V4t Students)
ok  Montpelier (George Springston and
Wrightsville Colleagues)
TRENOIN . /3 e Muzzy Brook (Fred Larsen)
47 e These have been correlated to
K RPNt Antevs’ (1928) Winooski Valley varve
Brook - 1 ' compilation which have in turn been

‘ correlated to the North American Varve
N Chronology.

| Y 1 20 k | ot -5
00 5 10 : 3, 2fHm ~ Outlet’ / \
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40

30

Varve Thickness (cm)
N
o

10

Breakout flood into Champlain Valley

Correlation of Glacial Lake Winooski Varves Glacial Lake Winooski Ends
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6600 6650 6700 6750 6800 6850 6900 6950 7000
NA Varve 6741 NA Varve 6741 North American Varve Number I\!IA Varé\lle 63;6
14,110 yr BP 14,030 +56 yr BP 3,794 yr

¥ Antevs’ Winooski Data +2 € Muzzy Brook Section € Montpelier Section <+ Wrightsville Reservoir Section 9 Waterbury Reservoir Section



SOUTH NORTH 13.2

7400 } — — 4 4 - 7400 ] ] ] ] ]
. Mass.|NH-Vt. g LitletonReadvance| 138 Timing of Glacial Lake Winooski
E x N7 14.0
g ] R IRl * Ice Margin Retreat Rates
“a— 2i 2 5/ L 6200 < -
'é 51 O ?@ N. Charlestown Moraines - 14.8 %) o I\/quzy Brook to I\/IOntpeller
< 5800 - ~ § : + 5800 S
2 s © /Er:{*‘ 1% 8 e 5.9 km/20 yr = 295 m/yr
S50+ . f _ /P + 5400 o
S n QY $ 68 O . . , .
S 5000 §; g ~ Ao Lo [ 8 * Montpelier to Wrightsville Reservoir
2 O, 20 ? Hatfield Event L 160 &
S04+ o8 ,r,ﬁf’ - 4600 3 e 6.4 km/21 yr = 305 m/yr
- ' 93 P -+ 164 ©
S ' §I kS ce-proximal varves % . . "
T 18 - eprome IRl * Upper Connecticut River Valley (Ridge et
< ey & O Basal varve -
gwot, | FJ faso | % al., 2012)
O S ' b 172 =2 ‘
< € 1 & Chicopee Readvance Q
B R i PP e ~300 m/yr
3000 -4 z]/ QQ@ R|dge et al, 2012 3000
o> 18.0 .y .
2600 12 | % | v % | 2600 * How long did it take for the ice to retreat
: 50 120 180 240 300 360 18.4 : : :
Distance North of center of Glastonbury, Conn. (km) frOm the OUtlet Of GIaCIaI Lake WInOOSkI
e % P MrL,“!anzy# | N LW {0 I\/quzy Brook?
™ Brook 057 o

N A ot f o= A e 15 km/300 m/yr = 50 years
A« T § . ” e 15 km/250 m/yr = 60 years




Glacial Lake Glacial Lake
Winooski Begins Winooski Ends

oY

Correlation of Glacial Lake Winooski Varves

30 1

Beginning Of
Muzzy Brook
~ Section |

Varve Thickness (cm)
N
o

10 1

50_6 yearsé

J»V l’*‘Afuﬁ fﬂwnxﬂ‘u",mg\z‘wv "‘AA NJ Vo

0

6750 6800 6950 7000

NA Varve ~6600 NA Varve 6658 NA Varve 6741 North American Varve Number NA Varve 6976
14,170 yr BP 14,110 yr BP 14,030 =56 yr BP 13,794 yr BP

6600 6650

+— Duration of Glacial Lake Winooski: ~375 Years —m8M8M8MmM8M8M8



Timing of Glacial Lake Winooski

e Glacial Lake Winooski existed ~14,170
to 13,795 years ago (~375 years)
e During this time:
e A substantial delta grew in Glacial
Lake Hitchcock

W . * Glacial Lake Hitchcock drained from
iV Lake the Second Branch valley

riteneock e Qutflow from Glacial Lake Winooski
eroded the delta and deposited those
sediments In large gravel bars
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Glacial Lake Glacial Lake

Wi”OOST Begins Correlation of Glacial Lake Winooski Varves Winooski Ends
40 R
Best estimate for when Glacial Lake
Hitchcock drained (partially?)
~13,890+60 yr BP
0 ~100 years to erode || *
= the delta and deposit ||
o the gravel bars 4»
S | [
< |
2 Beginning of M
= Muzzy Brook ¥
Section N
10 -
50—60 years
—
6qpo 6650 6700 6750 6800 6850 6900 6950 7000
NA Varve ~6600 NA Varve 6658 NA Varve 6741  North American Varve Number NA Varve 6976
14,170 yr BP 14,110 yr BP 14,030 £56 yr BP 13,794 yr BP

+— Duration of Glacial Lake Winooski: ~375 Years- —M8MmMmM@M@™@™M™M8M ™

Abrupt increase in varve thickness in the upper Connecticut
River Valley (Newbury, VT section, Ridge 1999)



‘Timing: When did Glacial Lake Hitchcock lower/drain? e

Cal age , ~13,900 yr BP 14.7-15.1 2

{ 13.4-132 g Q
(kyrB.P.) oot s /[

INTCAL-13

Connec
River

Champlain
Sea

Lake Winooski

},

44

Lake
Hitchcock

EXPLANATION:

M &S

14Nﬁ1 \ { ) - estimates from J. Stone and
5 B . ; others (1998)
V. cb
[ ] - based on praposed correlations
with Greenland ice core "O
records (Boothroyd and others,
1998)

All other ages based on 'C ages
and “C-dated varve and paleomag-
netic sequences, or are proposed
corrections of lake-bottom, bulk-
sediment, and marine "'C ages.

— | — | —

Amherst

Capitalized ice margin abbreviations
are named moraines, ice-front
positions, readvances (arrows), and
lakes. Small abbrev. in Connecticut
Valley are local names.
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