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Introduction Watershed Results Incubation Results: Chemical Composition

 Tundra streams transport and process terrestrial carbon : . .
P P Figure 1: C and N Correlations with Watershed Area SUVA,:, and the slope ratio (Sg) between S, _,os and Sas, g are

* Permafrost thaw may increase carbon input to streams . Ay . .
- The fate of this carbon will depend on physical and biological e Littie Monkey b  Little Monkey accepted proxies for aromaticity and molecular weight (M), respectively.

characteristics of streams and may affect greenhouse gas emissions . ¢* Watershed Mouths .+ Watershed Mouths Aromaticity Proxy
— . 4 Large Rivers . & Large Rivers Figure 3: Changes in SUVA,;,
and Si during Incubations. - .
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* Photodegradation decreased

P aromatic and high molecular
weight carbon (consistent
with Mann et al. 2012)

TN (mg L™")

00 02 04 06 0.3

Aromaticity ~ Aromaticity

Decreasing Increasing
Change in SUVA,., [L/(mgC*m)]

I-N)I
w n N

Cco,

EXPORT TO N
OCEAN

Pd
N

32 Day Treatment

M Light and microbial processing © Microbial processing only  Light only

Molecular Weight Proxy
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low molecular weight carbon
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DOC, TDN, and C:N all decreased with -i l

Objectives e Little Monkey iIncreasing watershed area (Little Monkey The combined treatment

- _ ) T _ 4 chemical fils of di ved o . * Watershed Mouths r- =0.82, 0.79, and 0.75, p < 0.05; showed a greater
- |0 examine spatial variation in quantity and chemical profiie ot dissolve . A Large Rivers Watershed Survey: r2 =0.58, 0.46, and ohotodegradation effect

organic carbon (DOC) in streams in the Eastern Siberian Arctic ' 5 0.43, p < 0.05) 1 32 Day Treatment
- To assess the relative importance of photodegradation and microbial _ e
o

processing in riverine carbon breakdown B, Note on Large Rivers: Conclusion

Data from the Suharna watershed (~960 . . . .
Map of sampling Methods , «m?2) and the Kolyma watershed (~680000 eResults suggest that organic carbon is processed in streams during

locations «m2) mouths suggest an asymptotic transport, and is likely lost to the atmosphere as CO,

relationship for [DOC], [TDN], and C:N withl@l eDecrease in C:N with watershed area is consistent with photodegradation
increasing drainage area. and/or C limitation of microbial processing
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le-02 1e+00 1e+02 1e+04 1e+06  No correlation between log of watershed

) . . . ) . .
Catchment Area (km?) area and SUVA,., or S, was found. eMicrobial processing targets small, non-aromatic carbon, while

photodegradation targets large, aromatic carbon

Incubation Results: DOC Concentration eSince DOC’s chemical profile remains constant down flowpaths, the two
mechanisms balance in situ

Figure 2: Rate of DOC Loss in Incubation Treatments after 32 Days

Rate of DOC Loss Initial and Final [DOC] in Treatments
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Kolyma watershed,

Northeastern Siberia Headwater Mouth .
(/l: AROMATIC, HMW DOC = NON-AROMATIC,

Treatment and Location Treatment Sl LMW DOC
. Water samples were collected from 10 watersheds ranging in area from
4.6 km? to ~680000 km? and analyzed for DOC, total dissolved nitrogen Photodegradation and microbial processing combined lost highest Future Work

(TDN) and UV absorbance. percent of DOC eHow will earlier river ice breakup or permafrost thaw influence the role of
Water from three locations ranging from upland stream to mainstem of the light and microbes in processing of DOC?

Kolyma River was incubated in light and dark, with and without sterilization. Photodegradation resulted in faster DOC loss than did microbial _ _ -
processing, consistent with Cory et al. (2014), who found photochemical § ®How much DOC loss in Kolyma watershed streams is caused by priming

processing accounts for 70 to 95% of total DOC loss in Alaskan tundra of microbial carbon processing by light?
0.7 pm 0.22 ym inland waters
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