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ABSTRACT 

Methane flux measurements were made during the summer of 1987 at 10 km intervals along a 
north-south transect from Prudhoe Bay (70°13'N) to the Arctic Circle (66°30'N) in Alaska. A 
regional comparison showed that the mean CH4 flux from arctic tundra (52 mg m- 2 d- 1) was 
significantly greater than the mean from high latitude taiga (11 mg m-2 d- 1 ). Sites occupied 
on the transect were classified into 6 categories based on differences in plant communities and 
CH4 emission was further compared. Mean CH4 fluxes (mg m- 2 d- 1) for each category were: 
wet tundra, 90; low brush-muskeg bog, 45; moist tundra, 31; freshwater ponds, 21; spruce 
forest, 4.6; and alpine tundra, 0.6. Differences among means were statistically significant. 
During the period of observation, CH4 emission was only weakly correlated with soil 
temperature, water table depth, thaw depth and organic layer depth. Extending these fluxes to 
appropriate areas and emission periods yields independent estimates of annual CH4 emission 
from global tundra and taiga environments of 38 Tg and 15 Tg. This is about 46% of the 
wetland emission term or 10% of the global atmospheric input. 

1. Introduction 

The recently documented concentration in
crease in atmospheric CH4 (Khalil and Ras
mussen, 1983; Rinsland et al., 1985; Steele et al., 
1987; Blake and Rowland, 1988), a radiatively 
active gas that could be important in climatic 
change, has stimulated research on terms import
ant in the global CH4 budget. One of the most 
important terms is emission from natural wet
lands (115 Tg CH4 yr- 1, range 100 to 200; 
Cicerone and Oremland, 1988). The large uncer
tainty in the wetland release term results from 
several factors. First, there is high spatial vari
ability in CH4 emission within ecosystems on a 
scale of meters (Svensson and Rosswall, 1984) to 
kilometers (Harriss et al., 1985). Second, tem
poral (seasonal) variability in CH4 flux within 
ecosystems is high, due to such factors as chang
ing soil moisture and temperature (Crill et al., 
1988). Third, estimates of the areal extent 
of wetland environments and their ecological 
characteristics require further refinement 
(Matthews and Fung, 1987). 
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The northern boreal forest (taiga) and arctic 
tundra are important areally and in the global soil 
carbon budget. Together, these regions cover 
19.9 x 106 km2 and store 27% of the earth's soil 
carbon (Billings, 1987). Over 50% of the earth's 
wetlands occur between 50° and 70° N (Matthews 
and Fung, 1987), which is roughly the area 
encompassed by the taiga and arctic tundra. 
However, the data base for CH4 emission from 
high latitude taiga and arctic tundra is the 
poorest for all wetland regions. Flux determi
nations have been reported only by Svensson 
(1976), Svensson and Rosswall (1984) and 
Sebacher et al. (1986). 

The work reported here is part of a study 
whose overall aim is to assess temporal and 
spatial variations in CH4 flux and processes 
modulating CH4 flux from high latitude environ
ments. Our experimental design employs both 
time series and survey measurements to address 
temporal and spatial variability in CH4 flux from 
these environments. 

One component of this study examines in 
the University of Alaska Arboretum temporal 


























