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Svalbard, Arctic Circle

Research questions

• Many Arctic glaciers are retreating, exposing vast barren landscapes

• Initially, very little life is observed
• Develops into mature tundra (hundreds of years)
• Soil microbes are pioneer species
• How quickly, and what are the processes of soil evolution, particularly in the winter?
• What is the net carbon balance during this transition?
• Can geophysical methods monitor winter soil evolution processes in the Arctic?
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Ny-Ålesund, Svalbard (78◦ 56′N, 11◦56′E)
• Chronosequence, trade space for time

• Biological (DNA/ mRNA) sampling in the late
spring, summer, and early autumn

• Continuous ERT monitoring (BGS PRIME
system)

• Solar and wind power
• Continuous soil temperature & TDR sensor

tower (calibration)
• NMR water content (MRS MIDI2, calibration)
• Radio silent area, no data streaming
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Chronosequence



Current status

PRIME Systems

• 2 PRIME ERT systems installed in July
• 6 lines of 37 electrodes at 30 cm spacing ≈ 10 x 1.5 m area
• Preliminary data pulled in July
• Crew is currently in the field checking on system

Biological sampling

• Biological DNA/mRNA sampling along sequence in July ≈ 40 samples
• Soil samples also collected

NMR data

• MRS-MIDI 2 (10 m square loops) surface NMR soundings collected in July
• Vista Clara Dart collection planned for next year, but drilling difficult



Site 1, Glacier snout



Site 1 NMR

0.0

0.2

1.0
q 

( A
s)

10.0 100.0 1000.0
t p  (ms)

1.0

no
ise

 e
st

. (
nV

)

gate std
boot average

-20 0 20
N (nV)

• 64 stacks
• FID pulse sequence
• low noise level ≈ 3 nT
• 10 m square loop
• coincident 1-turn Tx

and 12-turn Rx



Site 1 Inversion
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Site 1

• Water level at 0.6 m
consistent with augur

• fine silt sediment
encountered down to
0.6 m

• some ice in augur hole
• ERT shows somewhat

more resistive layer at 2
m consistent with less
water
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Site 2 NMR

0.0

0.1

0.7
1.0

q 
( A

s)

10.0 100.0 1000.0
t p  (ms)

1.0

no
ise

 e
st

. (
nV

)

gate std
boot average

-20 0 20
N (nV)

• 64 stacks
• FID pulse sequence
• low noise level ≈ 3 nT
• less NMR signal, faster

decays
• 10 m square loop
• coincident 1-turn Tx

and 12-turn Rx



Site 2 inversion
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Site 2

• Many large cobbles
encountered at 0.5 m

• much drier holes
• ERT shows somewhat

more resistive layer at 2
m consistent with less
water



Conclusions and future work

1. Preliminary findings are encouraging
2. NMR provides useful interpretation aid for ERT monitoring
3. Resolution difference between methods a challenge, may try even smaller (prepolarized?)

NMR loops



Questions, comments, suggestions?

• tirons@mtech.edu


	1.Plus: 
	1.Reset: 
	1.Minus: 
	1.EndRight: 
	1.StepRight: 
	1.PlayPauseRight: 
	1.PlayRight: 
	1.PauseRight: 
	1.PlayPauseLeft: 
	1.PlayLeft: 
	1.PauseLeft: 
	1.StepLeft: 
	1.EndLeft: 
	anm1: 
	1.99: 
	1.98: 
	1.97: 
	1.96: 
	1.95: 
	1.94: 
	1.93: 
	1.92: 
	1.91: 
	1.90: 
	1.89: 
	1.88: 
	1.87: 
	1.86: 
	1.85: 
	1.84: 
	1.83: 
	1.82: 
	1.81: 
	1.80: 
	1.79: 
	1.78: 
	1.77: 
	1.76: 
	1.75: 
	1.74: 
	1.73: 
	1.72: 
	1.71: 
	1.70: 
	1.69: 
	1.68: 
	1.67: 
	1.66: 
	1.65: 
	1.64: 
	1.63: 
	1.62: 
	1.61: 
	1.60: 
	1.59: 
	1.58: 
	1.57: 
	1.56: 
	1.55: 
	1.54: 
	1.53: 
	1.52: 
	1.51: 
	1.50: 
	1.49: 
	1.48: 
	1.47: 
	1.46: 
	1.45: 
	1.44: 
	1.43: 
	1.42: 
	1.41: 
	1.40: 
	1.39: 
	1.38: 
	1.37: 
	1.36: 
	1.35: 
	1.34: 
	1.33: 
	1.32: 
	1.31: 
	1.30: 
	1.29: 
	1.28: 
	1.27: 
	1.26: 
	1.25: 
	1.24: 
	1.23: 
	1.22: 
	1.21: 
	1.20: 
	1.19: 
	1.18: 
	1.17: 
	1.16: 
	1.15: 
	1.14: 
	1.13: 
	1.12: 
	1.11: 
	1.10: 
	1.9: 
	1.8: 
	1.7: 
	1.6: 
	1.5: 
	1.4: 
	1.3: 
	1.2: 
	1.1: 
	1.0: 
	0.Plus: 
	0.Reset: 
	0.Minus: 
	0.EndRight: 
	0.StepRight: 
	0.PlayPauseRight: 
	0.PlayRight: 
	0.PauseRight: 
	0.PlayPauseLeft: 
	0.PlayLeft: 
	0.PauseLeft: 
	0.StepLeft: 
	0.EndLeft: 
	anm0: 
	0.99: 
	0.98: 
	0.97: 
	0.96: 
	0.95: 
	0.94: 
	0.93: 
	0.92: 
	0.91: 
	0.90: 
	0.89: 
	0.88: 
	0.87: 
	0.86: 
	0.85: 
	0.84: 
	0.83: 
	0.82: 
	0.81: 
	0.80: 
	0.79: 
	0.78: 
	0.77: 
	0.76: 
	0.75: 
	0.74: 
	0.73: 
	0.72: 
	0.71: 
	0.70: 
	0.69: 
	0.68: 
	0.67: 
	0.66: 
	0.65: 
	0.64: 
	0.63: 
	0.62: 
	0.61: 
	0.60: 
	0.59: 
	0.58: 
	0.57: 
	0.56: 
	0.55: 
	0.54: 
	0.53: 
	0.52: 
	0.51: 
	0.50: 
	0.49: 
	0.48: 
	0.47: 
	0.46: 
	0.45: 
	0.44: 
	0.43: 
	0.42: 
	0.41: 
	0.40: 
	0.39: 
	0.38: 
	0.37: 
	0.36: 
	0.35: 
	0.34: 
	0.33: 
	0.32: 
	0.31: 
	0.30: 
	0.29: 
	0.28: 
	0.27: 
	0.26: 
	0.25: 
	0.24: 
	0.23: 
	0.22: 
	0.21: 
	0.20: 
	0.19: 
	0.18: 
	0.17: 
	0.16: 
	0.15: 
	0.14: 
	0.13: 
	0.12: 
	0.11: 
	0.10: 
	0.9: 
	0.8: 
	0.7: 
	0.6: 
	0.5: 
	0.4: 
	0.3: 
	0.2: 
	0.1: 
	0.0: 


