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Low-lying forested areas underlain by ice-rich permafrost may develop into thermokarst wetlands when permafrost thaws ) . o } .
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of net emission and net consumption. The maximum average CH, flux measured at the thermokarst sites was E O o 02
3 et : — : = -0.
0.7£0.2 mmol CHy; m2 hr-1in early_Aug_ust. The maximum average CH, emission rate me_asured at the permafrost sites 8 10 g 514 63 623 713 82 822 911 10/
was 0.08+0.01 mmol CH, m-2 hr-! in mid-May, and the maximum average CH, consumption rate measured was 5 £ 5
-0.002+-0.009 mmol CH4 m2 hr-! in late September. £ 14 )
STUDY S/ € 5 . i Figure 7. Net CH, flux at thermokarst sites, 2003. Each
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The study site is located about 20 km southwest of Fairbanks, Alaska, and is adjacent to the Bonanza Creek 0 Active Layer Thickness (cm) B the edge, T3 is in the center), while T1, T4, and T5 are
Experimental Forest, a Long Term Ecological Research (LTER) site. This area is typical of the boreal forest of interior I 3 e - . s
’ G oo J ch ( ) ; w : Figure 4. Permafrost sites soil respiration vs. active layer o located in separate thermokarst wetlands. The T2/T3
Alaska. The study site is near the base of a south-facing slope at approximately 120 m elevation, and appears to be part thickness. Each point represents one measurement. The dark € 08 wetland appears to be older than the other wetlands
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(Vaccinium spp.), feathermosses, and Sphagnum mosses grow in areas underlain by permafrost. Within the forested Figure 3. Soil respiration at permafrost and thermokarst sites, 2003.  relationship between flux and active layer thickness <35 cm. ° o photos below).
area is a group of wetlands that appears to have been formed by permafrost thaw resulting in uneven ground (Fig. 1). Each point respresents the mean of five measurements, except for  There is no significant correlation between flux and active layer E ’
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Thermokarst wetland % \ . , So'll tem.perat.urfe 0 ) - Soil respiration at the permafrost and thermokarst wetland sites had a similar seasonal pattern, although total
o 1900 ’ : £ \ 2'91“(;‘3 5-dP fg’"af’sS’ tslITtes ESOIZ ’esi_”;at’o” vs. s‘:” izmperatu;’ eal  mean respiration was siginificantly greater at the thermokarst sites than at the permafrost sites.
( t ¥ P ] Forested area with permafrost - } , 10, an cm depths. Each point respresents the mean flux
% 100 and temperature measured at the permafrost sites (varies from Soil irati t th frost sit itivel lated t ol thick folabolti35 N
METHODS o two fo five measurements - see Fig. 3 caption)., The lines and - Soil respiration at the permafrost sites was positively related to active layer thickness to abou cm. No
(=} 150 } equations represent the flux-temperature relationships. relationship was evident at thicknesses <35 cm, probably due to decreasing surface soil temperatures.
In early May 2003, ten 0.38 m-diameter collars constructed from PVC were inserted into the soil about 5 cm deep at each p

Permafrost site soil respiration was exponentially related to soil temperatures at 5 cm (Q4(=2.9), 10 cm (Q;=3.9),

of the ten flux measurement sites. Soil respiration (gross CO, flux) was measured using an opaque chamber constructed and 15 cm (Q4=9.0).

of PVC (height=0.20 m) and fitted with a circulating pump (rate=3 | min-) and a PP Systems infrared gas analyzer. A 200
rubber gasket on the chamber prevented mixing of atmospheric air with the chamber air. The chamber was placed on a
collar and the CO, concentration in the chamber was recorded every 15 seconds for 5 minutes. Gas flux was calculated

-Thermokarst wetland soil respiration was not significantly related to active layer thickness or to soil temperature
at 5 cm, 10 cm, or 15 cm.

using an equation that included the slope of the linear increase of CO, on time as time approached zero, ambient Figure 2. Active Layer Thickness, 2003. The blue-shaded

temperature and pressure, chamber plus collar height, and time. Methane flux was measured using a transparent Itl::rfneg:a‘;set"s’;fef; OSE; ostltt:;'/;,;i igzi‘c’a’?gii'z’:?;: vz;’f: ;’:m) \ ‘ -Net CH, flux at the thermokarst wetlands was an average of 18 times greater than at the permafrost sites. There
chamber constructed from clear PVC and Lexan, and fitted with a circulating pump and a sample port at the top center of g~ squa;es s (0 [k G W 0 (s pre'sent.’ S _ ; ‘ ; was no apparent seasonal pattern in CH, flux at either the permafrost or thermokarst sites. Net CH, flux from

the chamber. The chamber (height=0.23 m) was placed on a collar and a 12 ml sample of chamber air was collected Dark chamber at permafrost site Liefn ﬁham?e;fa‘ ‘h,e"fmka'St S';e the thermokarst wetlands was very heterogeneous, possibly reflecting the age of formation and differences in
using a syringe connected to the sample port every 4 minutes for 16 minutes. Each sample was immediately transferred L D A

plant communities.
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