From Earth’s surface to the shallow crust:
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1. Hot or not? Impact of seasonally variable 2. The fluid superhighway: Interactions of 3. New facility for clumped isotope mass
soil carbonate growth on T(A47) & 6180 records structures and fluid flow along the Moab Fault spectrometry of CO:

This study examines the impact of seasonally variable soil carbonate formation on This study investigates the interactions of deformation structures and fluid flow along the With the installation of a new MAT 253 in UW’s IsoLab in November 2012, we will now prepare
paleotemperature and 3180 records from paleosol carbonate. Moab Fault in the Paradox Basin, Utah, one of the best-studied normal faults in clastic rocks. carbonate samples offline using established techniques and measure samples automatically.
We collected Holocene soil carbonates and monitored environmental conditions along the east- We measured the growth temperature of fracture-filling calcite ¥
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reference frame equilibrated gas creation as
well as carbonate digestion. We currently
have gases equilibrating with three disparate
waters at 4 °C, 25 °C, and 60 °C and will also

% of mean annual precip. by month T(A47) for soil carbonates

NEW FACILITY

wet Iémnzet\rﬁfgh fall H\L?eq ?r:ev\v/?nttlgp | coIIe_ct_ed i in the winter- ) Z o use the 25 °C gases for the 1000 °C treatment.
28 8 2 o8 8 2 28 8 228 8 2 o8 8 _ - plrempl:zlatlon Zone >2| km S : = = Carbonate samples and equilibrated gases
- e - e | = elev. reflect summer soil tem- - 3 will be processed automatically but offline
g . . N a .
o peratures, consistent with 3 = Ten samples at a time will be loaded onto a
Zf Passey et al., 2010; Quade et = tube cracker (yet to be installed) and run au-
weather ~insiw - al, 20115 In press. Fonpers cacae tomatically.
m stations\‘v mol 'toring wet spring through fall m o meters 50 Do Sabrmo, 2010
W v v v v v stations - ] [1600 m site - ] I ’
|— S 39 ' Y_"W————-'-—-—"“\'/@,fe { ' £ L0 o T‘: [ %Z}\ %‘:OLOH ,ga ] I— Fault structure; of Davtazes et al., 2005; tggﬁmzﬁg fault 0O 20 40 60 80 100 120
30 o e YA < oof b e < cement map of Eichhubl et al., 2009 alcite cement .
= 75 25 o AT e ot \%{o//r(, A | O N — o Distance from fault (m)
L = <L SN o s 1f .
— 3 20 - - ° — gi %w"ﬂ’go,yr . ~ o g s oa! > . o 5 (Above) The spatial pattern of cement T(A47)
(dp) © [ <2__1lo ' o & “'L‘LC@E (dp) —~120 mer] o opwar suggests that intensely jointed zones associ-
® 15 e ek LT P 'R ( O o ses | migrating : : : : 0
LL] Q T — | J =24, i T(A47) below ~2 km is closer LL] < |28 g [Esec basin fluids ated with fault intersections enable rapid down-
o £ 10 Mnual Air SUr b to mean annual soil temp o < 891 g Iﬁ?: fault migration of cool surface waters and that
= : : . : L wet in winter ' E 40 - cool, downgoing deformation-band faults with their associated R (@-“
1000 1500 2000 2500 3000 °F 8 _4pmre o, | =~ 2 Bg, | meteoric waters  slip surfaces compartmentalize fluid flow. % ~ =05
Elevation (m) e be S oy Gt ] = = IS
O T e o0 am gsope b N Tef 6 4 2 0 2 (Left) T(A47) vs. 513C for sites A,B,C indicates N i - |
s | o w \ h%r ! 013C VPDB %o mixture of shallow & deep fluid sources. |_ g -5 —45 J" |
L A dF L} J 46 _— -
(Above) T(A47) vs. elevation in summer vs. winter precipitation ' - TP TEETT !2(; 0 — —10 47 @
zones. (Right) Soil T & carbonate T(A47), 813C, 8180 vs. depth. %o, VPDB Temperature (°C) : -15 :jg Heated gas slope = 0.0234
) 15
LLI m HV (kV) 647 (%o)
00
Results may reflect the dominance of summer ot & ~ River water and GNP Left) Whil tend t q  for the P Baseli  He 2012, it .
E precipitation below ~2 km, which likely delays _ ., T - Thisstudy (Left) t i sw;flfn entfo measuretat?l_ cc:rrec or the Pressure Baseline (as in He ), it doesn
Soil dr in and carbonate rowth until fa". = ."." = (-4.6 %o/km; r2=0.57) . . . appear O pe dirreren rom zero a IS S age.
®) ying g S s} T osia s LLI Our data confirm that the relationship be-
L. (Right) Even though T(A47) cannot be used to ’ E tween faults and fluid flow can vary greatly (Rifht) Lnitial 1esu|ts <I>f a hﬁIated ?:S equili?rgtedf with |0<f=a| deiolnized V\gﬂer ?ngo\ﬂth enriched
i i - - water show a larger slope than other reported reference frame slopes (Dennis :
LIJ reconstruct elevatlor_n here, soil water 8180 g 10 O over short Iength scales, and suggest that g P p pes ( )
values calculated using T(A47) reflect modern S ' some fracture zones can be hiahlv conduc-
¥ river water 5180 values - significantly improving B g | @ RioMendoza I : ghly
< on previous estimates based on mean annual air ] D’DGN:: Hiendoze ® tive to depths as great as 2 km.
temperatures. 2 o Osolwaler & LL]
I_ 500 1500 2500 3500 4500 Thanks
Elevation (m) ¥ John Eiler, Nami Kitchen & Caltech lab, Hagit Affek & Yale lab
Precipitation season seems to impact seasonally variable carbonate formation, < 3a\|:::j Bilr:IenbachI,)Ma_;iaBnadI:onich, Maxi Viale, Kyle Samek, Evan Lewarch, Peter Eichhubl, Nick Davatzes,
i i i i akkon Fossen, David Bu
which greatly impacts carbonate T(A47) & estimates of soil water 6180 values. -

Funding: ACS-PRF, UW Royalty Research Fund, Marshall Plan Foundation, ConocoPhillips, NSF-EAR-IF,
NSF-EAR-GG

Details in: Peters, N.A., Huntington, K.W., Hoke, G.D. (2012). Hot or not? Impact of seasonally Details in: Bergman, S.C., Huntington, K.W., Crider, J.G. Use of carbonate clumped isotope
variable soil carbonate formation on paleotemperature and O-isotope records from clumped thermometry to study interactions of structures and fluid flow, Moab Fault, Paradox Basin,
isotope thermometry. Earth and Planetary Science Letters. doi: 10.1016/j.epsl.2012.10.024. Utah. Submitted to the American Journal of Science.




