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Introduction Results Discussion

e Growing season length, soil temperature, and nutrient availability are the main e Soil temperatures, 5 cm depths = Ranged from -0.5 to 2°C for the moss How did the results meet our expectations?
factors limiting boreal ecosystems. plots and 0.5 to 2°C for non-moss plots. e Cooler soil temperatures and significant difference in means in mossy site at 10
e Northern subarctic boreal forest ecosystems are dominated by mosses that e Soil temperatures, 10 cm depths = Ranged from -0.5 to 1°C in the moss cm depth
strongly affect temperature and hydrological regimes of the soil and key plots and 1to 3°C in bare-soil plots. How did the results NOT meet our expectations?
biological processes. e No significant difference in soil temperatures at 5 cm, because of high e No significant difference in mean soil temperature at 5 cm depth between sites.
e Changes in moss layer depth have a substantial impact on the ecosystem's variability (p=0.09). We cannot accept the alternative hypothesis at this SS e Ol lerestinglgizas: . . . -
ability to function. depth. e Greater mez?m depth to permafr.ost in moss site (29.7 in.) compared to.th.e site wich
e We analyze moss depth variability and the potential effects on boreal o SigniicaMEEIE St 10 cm sl e e &0 0.002). We reject ’ e.>t<)|cl)osed/50|l (1.1.25/|/r71.). If.m<.>ss insulates, how can we explain contradicting DTP*
ecosystem function and implications to Cripple Creek Diversion structure. the null YOI Cleccept tTENaIeT S T othenis t thisliEpth. 053/. € exp 0'7.0“0”5 t e.or/es. | | | | |
e Data from our experimental sites demonstrate that any disturbance that results e \Visual/physical analysis of soils showed higher moisture content in the moss site
in a decrease in the moss layer depth would relieve temperature and moisture than the site with exposed soil. The insulating properties of the soil could be
limitations, impacting ecosystem processes. SOi | Tem peratu re fOI’ V] OSS-COVEI’Ed & Bare Soi | S impacted by moistu.re differences between sites, resulting in deeper thaw
e Field manipulations include a one-time measurement of soil temperatures at beneath the moss site.
two different depths in a control area (ground cover) & a test site (minimal PE s : — e Proximity to the Parks Highway—Historic clearing of the right of way could cause
oss-Covered [] Bare Soil . :
ground cover) during late fall of 2023. The average temperature and the ground to thaw in adjacent forests.
amplitude of oscillations in the temperature of the soil were directly influenced . Hmitations/F UGy ReSCE.
by the depth of the moss. R .-3 e Study may have been impacted by adjacent road/ground disturbance.
O - e Sites were too similar. Need different forest types (one with moss and the other
o 2.5 with zero ground cover present) to effectively control for ground cover as a
o = 2 potential driving force for thermal insulation of discontinuous permafrost.
Resea rc h Qu eStI O n 5 1.5 e Additional research is needed to study moisture content as a possible driver for
8_ 1 active layer thickness under certain conditions.
e What effect does moss depth have on soil temperature and active layer QE) 0.5 % o
thickness? — 0 X .
e Prediction = soil temperature will be lower in areas with greater moss depths 8 05 l__'l__" _l_ 5 s

and active layer thickness will be less compared to areas with greater areas of
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e Based on previous research showing moss as an insulating factor to underlying o \
discontinuous permafrost. : ‘ ‘ '
- ‘ . | | Soil Depth
Null hypothesis = There is no difference in means between moss soil —
. P |
temperatures and bare ground soil temperatures. Soil temperature measurements collected from moss-covered soil and from bare soil. Soil temperatures were taken at 5 and ”//'"'/’""‘M”"Mﬂmhm»ﬂﬂw.;mﬂi i ]57[’@ 18
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e Alternative hypothesis = There is a significant difference in means. 10 centimeters below soil surface and are shown in groups on the x-axis. Soil temperatures are shown on the y-axis. Box o | =

plots show upper and lower quartiles, means, and medians of soil temperatures in each group.
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Meth()ds Soil Temperature with Soil Depth 9/28/23

A soil core collected from the mossy site east of the Cripple Creek diversion structure. We estimated soil structure,
texture, consistency, color, carbonates, and root and rock quantities (K.Finnesand photo).
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e 2 sample sites to the east and west of Cripple Creek diversion structure with ® 5cam e Understanding the integrity of the soil ecosystem and permafrost layer near the
similar tree canopy cover and solar radiation exposure to the ground surface. G 2 @ A 10cm Cripple Creek diversion structure is important
e Ground cover varied with 50% average at test site and 25% at control site. ‘G)" 1 c e | ! 1 L 1 1 T L?near l:5 cm) e Stable soil temperature ensures integrity of development.
e Data from each site includes: = | | 1 FF | 1 L || | e Linear (10 cm) e Thawing permafrost in close proximity to the highway could cause pollution of
o 10 soil temperature samples E 1 { , fish rearing habitat and undo the current restoration work at Cripple Creek.
at 5 cm depth Qo i ....,‘;~\““~~‘ ®
o 10 soil temperature samples TRt I O I I T . 0 W el
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Shrub cover average g 1

Ground cover average

Depth to permafrost (DTP) average
o 2 soil samples (visual analysis only)

e Data collection followed the GLOBE-
protocols for Biosphere Land Cover, Soil Characteristics, and Soil Temperature.
All statistical analysis was performed in Microsoft Excel.
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Moss depth and soil temperatures at Cripple Creek on 9/28/23.

(2023). Google Earth [Photograph]. Google Earth Pro.

The Cripple Creek study site is located on the ancestral lands of the Dene people of the Lower Tanana River. We acknowledge their physical, cultural and
spiritual connection to the land and the governing authority of the indigenous tribes.
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