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Background and Research Questions

-20

0

20

D
-e

xc
es

s 
(O

IP
C)

0

50

100

150

1 2 3 4 5 6 7 8 9 10 11 12
Month

Precipitation (m
m

)

-30

-20

-10

0

10

Te
m

pe
ra

tu
re

 (°
C)

-260
-220
-180
-140
-100
-60

Precipitation δ2H
 (O

IPC
)

D
ep

th
 (c

m
)

0

20

40

60

80

100

120

140

Age (cal kyr BP)

MS (SI units)

QPT16-3A 14C date
QPT16-2A 14C date

QPT16-3AQPT16-2A

Radiocarbon sample

Gyttja
Laminated sediment
(glaciolacustrine)

0 100 200

6.0 4.0 2.0 0.01.03.05.07.08.0

Modern Climate at Lake Qaupat (QPT)

Calibrated 14C Age Model1
G

D
G

T0 (μg/g TLE)

Assessing Change in Summer Arctic Moisture Source and Aridity over the Past 

7,000 Years Using Leaf Wax δ2H in Baffin Island Lake Sediment
Devon B. Gorbey1, Elizabeth K. Thomas1, Sarah E. Crump2, Gregory de Wet2, Jonathan Raberg2, Gifford H. Miller2, Julio Sepúlveda2, Martha K. Raynolds3
 Shawnee Gowan3, Helga Bueltmann3, Skip Walker3
1Department of Geology, University at Buffalo, 2Department of Geological Sciences and INSTAAR, University of Colorado, Boulder, 3. Institute of Arctic Biology, University of Alaska Fairbanks

Proxies

0% 20% 40% 60% 80% 100%

-56
328
475
687

1011
1287
1621
1965
2384
2885
3383
3843
4263
4637
4961
5229
5439
5615
5770
5909
6037
6159
6253
6277
6395
6513
6631
6749

6060
6182
6780
6899
7138
7258

Q
PT

16
-3

A
Ag

e 
(c

al
. y

ea
r B

.P.
)

Q
PT

16
-2

A
ag

e 
(c

al
. y

ea
r B

.P.
)

0% 20% 40% 60% 80% 100%
8
13
15
18
23
28
33
38
43
48
53
58
63
68
73
78
83
88
93
98
103
108
112
113
118
123
128
133

90
95
120
125
135
140

Q
PT16-3A

Sam
ple D

epth (cm
)

Q
PT16-2A

Sam
ple D

epth (cm
)

In lakes with short residence Ɵmes, terrestrial plant wax δ²H reflects 
summer precipitaƟon plus evaporaƟon; aquaƟc plant wax δ²H reflects 
summer precipitaƟon.
 How does summer aridity in southern Baffin Island change over the past 6 ka?
 Do changes in plant community impact the plant wax chain length distribuƟon  
 or δ²H values? 

Aquatic  and Terrestrial Plant Wax δ2H 

O
HO

O
HO

C๙๟

δ2H  C28 of terrestrial 
plants reflect

δ2H  C22 of aquatic 
plants reflect

summer precip. δ2H 
evaporation

summer precip. δ2H εterr-aq
aridity

Branched GDGTs
brGDGTs primarily produced in lake, likely reflect summer temperature

MBT’5Me =
Ia + Ib + Ic

Ia + Ib + Ic + IIa + IIb + IIc + IIIa MAAT = -1.21 + 32.42 x MBT’5Me

Future Research Questions
1. Do species-specific effects fractionation effects bias plant wax δ2H during 
    times of low species diversity?  
2. What are the chain length distributions of modern plants in the QPT
    catchment, and how are they represented in lake sediment? 
3. How does species diversity change through time at QPT? 
4. How does Holocene precipitation source vary across a latitudinal 
     transect of Baffin Island and Northern Labrador? 
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Catchment Area: 8.7 km2
Residence Time: 0.4 Months
~400% flushed with summer precipitation

Between 6.3 ka and the modern day:
  1. Summer moisture source is relatively stable at Lake QPT

  2. Summer precipitation is sourced from warm, local origins
 -aquatic waxes are δ2H-enriched relative to other lakes on Baffin Island

  3. Colonization of Betula sp. is synchronous with peak aridity

Smooth-spine, age-depth curve 
created using CLAM

Transition from silt to gyttja occurs 
at 104 cm (QPT16-3A) and 106 cm 
(QPT16-2A)

We interpret silty lithol-

ogy to be indicative of 

remaining glacier ice in 

the catchment, thus the 

source water for aquatic 

waxes is ice melt, not 

summer precipitation

Plant Community Changes at QPT
 1. δ13C, BSi and sedaDNA records suggest that aquatic plants are abundant in the record before 6.3 ka, but 

  plant wax δ2H and relative wax abundance records suggest terrestrial plants dominate during this time
   -If aquatic plants were dominant in the record, we would expect mid-chain waxes to be 2H-depleted relative to long-chain waxes (lake fed by 2H-depleted glacial meltwater)4

   -Mid-chains are 2H-enriched relative to long chains, which is typical when sourced from the same plants as biosynthesis causes longer chain lengths to be 2H-depleted

 2. Concentrations of n-alkanoic acids in sediment is not sensitive to the dominant plant species
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Temp. and Precip: 60-yr average at Iqaluit. Source: Environment Canada

Lake QPT
63.67771°N, 68.19820°W 

35 m a.s.l.

Baffin Island
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Inflow

QPT16-2A

QPT16-3A

Broadly, the sedaDNA record shows a transition from aquatic to terrestrial plant domi-
nance around 5.5 ka1. 

We propose that a shallowing of the lake inflow delta around 5.5 ka caused a shift in 
DNA and plant wax delivery to the site. 
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