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Project Description 
 
Purpose: Liquid water and not temperature likely controls a wide variety of biological 
processes in frozen soil. These processes include the conversion of nitrogen, release of 
greenhouse gases and the transformation of contaminants. Geospatial dependency is a 
measure of how natural processes vary from one location to another. Understanding 
geospatial dependency is crucial for understanding how large an area a particular 
measurement can be applied. 
 
Goals: The first goal of this year’s research is to collect a variety of Arctic soils and 
monitor their release of greenhouse gases and conversions of nitrogen during the 
summer. We will use these data to identify and characterize the spatial dependency of 
summer greenhouse gas emissions from Arctic soils. The second goal is to investigate 
these processes under winter conditions by returning samples of these soils to the 
laboratory where we will study the biological and chemical properties of these soils when 
frozen.  
 
Transportation: We will fly to and from our research sites. We will conduct all work at 
those sites on foot. 
 
Structures: We will live in temporary tent camps while on site. No permanent structures 
will be built.  
 
Restoration / Abandonment: We will remove all equipment and waste when we leave 
each site.  
 
Methodology: We will be bringing a custom built FTIR analyzer of trace gasses to 
directly assess greenhouse gas fluxes in the field. After we measure the greenhouse gas 
flux, we will collect small soil samples from these locations for analysis of the soil 
bacterial community and soil chemical properties. Analysis of the soil biology and 
chemistry will allow us to determine the biological processes that determine greenhouse 
gas fluxes. Because the majority of nitrous oxide release may be occurring from Arctic 
soils in the winter, we will also take disturbed and undisturbed cores from these sites and 
return these cores to the laboratory. By experimentally modifying the amount of liquid 



water present at -5C we will be able to determine the rates of greenhouse gas production 
from these soils across a range of liquid water contents in frozen soil. 
 
Data / Reporting: The data collected will be used in the writing of peer-reviewed 
scientific papers. We expect that at least 2-3 publications will result from this research.  



xy0p3ic6t5tA8N3iz5 wm2 x7ml kNu xqtQiz5 >smJc3izi4 x7ml 
xi3i<j6vwizi4 >sN6y?9oxic3iz5 yMu4 srs6b6g2 w0Jq5  
 
`b4b y`t?8 yyoxk, kNu w0JoEi3j5 cspn3=z5, yM5gn3=3Jxz5 n{>v5h?8 
 
WoEx2 wic3=q5:  nN8ax3=4 (78°53’ 75°55’) Eastwind Lake (80°08’ 
86°10’) x7ml Truelove Lowland (75°33’ 84°40’) 
 
xfisiz5 WoEx2:  nN8ax3=4 GJMw &_!&, @))*H Eastwind Lake GJMw !&_@&, 
@))*H x7ml Truelove Lowland GJMw @&_<x[̀Qy &, @))*H 
 
WoEx2 NlNw/6ymiz5 
 
W0Jtz5:  wm6 x7ml xyq9l xsM5tic6g4ns7mb x0p̀Q8q5gi4 >smJw5 
xsMiq8i4 dx3u w0Ju kNu.  bm4fx xsMiE/q5 Wcys0pK5 
xy0p6bsiq5 S9M NwgD/8 tWc8q5g6, n4fbsiq5 S9M5 xi3i3<j6X9o9xiq5 
s6<fN6yt5tic6X5g5 x7ml n6r3iq5 hD3N6gw5.  kNoEi3j5 g8z=c3iz5 
grc6S6 ck6 xsMiE?5bq5 x0p̀Q8q8ics3mb xbsy3u4 xyxk5.  grysmli 
kNuxqitQiz5 g8z=c3=siz5 W7mEsK6 gry/sA8Nd9lA wic3=sJ6 
csn6bsizb xqtQizi4 xgo6tbsA8N3m<z5. 
 
trbsNhx6g5:  yK9o6<X6 trbsNhx6g6 W/~E6bsNhx6g6 b>mi x3̀CA2 
cspn3iq8i4 kx5tlt5 x0p̀Q8q5gi4 srs6b6gu w0Jq8i x7ml cspn3lQ5 
n4fwic3iq5 xi3i3j5 x7ml xy0p6X9oxiq5 S9M NwgD/8 tWc8q5g6 
xs/st9lA.  xgC/6bK5 `b4fx gryQxDtsJ5 NlNw6bsd9lQ5 x7ml 
ckw5̀giq5 h6fw6bsd9lQ5 xqtQiq8i4 g8z=c3=siz5 xs/4f5 
xi3i3<j6vwiq8i4 srs6b6g2 w0Jq8~i8<zzJ5.  ra9o6 WoExE/sNhx6g6 
cspn3lb bm4fx xsMiE/q5 srsat9lA st6t9lQ5 kxbuisJ5 csp>n4n5 
w0Jw5 cspn3=5t8k5 cspnC/C5tA >smJc3iq5 x7ml hD3N6gc3m<z5 ̀b4fx 
w0Jw5 dxat9lQ5.   
 
xs9MDtQ/4nsZ/6g5:  czb<hC/6gA5 bsKz xs9M3=QoD5tAl cspn3=5t8k5.  
WoExE/5t8i Whc5bw8N~M6gA5 cspn3=5t8i.  
 
<x6r4ymiq5 :  gW6ymvw8NC/6gA5 cspn3=5t8~i5t9lb.  nNJcC/8q5g6 
NJC4nE/sq8ND8N6gu4. 
 
st6tbsiq5 ckw5̀giuiq8k5 F em4bsiq5 :  bmw8io>m6 hN4f`b5 xgC/6bK5 
st6tbw8NEZ/6bK5 N4n3lQ5 bs ?8z5 cspn3=o>m5t8i xs9MoD5b x7ml 
niK5 N4nC/6gQ5. 
 
cspnDt4nw5 xg6bsZ/6g5 :  N4nC/6gA5 nN/uisJ6 cspnDtu4 FTIR 
S9Mbc3m<z5 cspnDtsli cspnC/6gtA xi3i<j6v6X9oxJ5 S9Mw5 
cspn3=5t8i.  cspnMs3ltA5 S9Mw5 n4f2X9oxiq5, kx5tZ/6gA5 w0Ji 
bwv8z5 cspn3=5t8i cspn6bsd9lA ckw5̀g7m<z5 dW3Dq5 x7ml w0Ju 
wMsDt4n6bc3m<z5.  cspn6bsiq5 w0Jt2 dW3Dqb >smJC~Mq5 x7ml 
wMsDt4nw5 WJ8N3ic6t5tZ/6g5 s ?5t8i NlNw6ylb dW3Dw5 >smJw5 
xs9~M6X8iq8i4 S9Mcs6t5ticD8N6g5 n4fwlt5.  xqiq5 S9Mw5 
n4fc5b6X9oxgw8NExc3iq8i4 srs6b6g2 w0Jq8i srs4f5, 



wiQ/sc5b3ifui3i4 ckwos6bs?8q5gui3i9l kx5tZ/6gA5 
csp>nEZ/6b5t8i bwv8z5 cspn3=5t8i x7ml st6t9lQ5 csp>n4nsJ5 
cspn3=5t8k5.  xy0p3lQ5 xqiz5 wmq5  -5C _u NlNw6yZ/6gA5 hv8iq5 
S9Mw5 xi3i3<j6X9oxiz5 bw4fN8z5 w0Ji4 wmo8i4 dx6ymJi4 w0Ju.  
 
gryQxDtq5 F si4>vos3iK5 :  kxbsymJ5 gryQxD̀t5 xg6bsZ/6g5 ttC6t9lb 
cspn6tsJk9l eu3D/sZ/6gt5 csp>ni4 tt6vos3lb.  @_#_k5 n6r6gcC/6g5 
ttC6bui5t8i g8z=QlA bm8N cspn3isJ6.  
 


