ABSTRACT

A total of six major terraces of probable climatic origin incised into the Palomas Formation of the Santa Fe Group
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. make up the terrace stratigraphic framework for Cafada Alamosa, a large tributary of the Rio Grande, whose
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~ 1 mouth lies some 25 km upstream of Truth or Consequences, New Mexico. The tread heights of these terraces

extend from 9-16 m to 76-83 m above the modern floodplain and thicknesses range from 4.7 m to 18 m or more.

Quaternary tectonism along the Cuchillo Negro fault zone has offset or warped the oldest four terraces and created

two localized terraces, suggesting relative age of movement along faults from ~0.55 to ~0.32 Ma. Minor structural
perturbatrons and/or complex response of transport/ deposmonal systems are responsible for additional local ter-
‘race surfaces along the lower four terrace levels. A total of 11 es were mapped.

The effects of intercanyon and intraterrace spatial soil variations somewhat diminished the effectiveness of the soil <
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chronosequence deyeloped from proﬁles examined on five of the six terraces in this study. Soil profile CA3 on tet- | e e B G AR G fault
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Qtl. Nevertheless, soils generally exhibit increases in pedogenic fines (silt + clay percentages increasing from 7.5 B o S egn b T e R R e S P \ l L l l l A l l 0y <0 190 0R8 Distance
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to 26.4 %) and carbonate development (stages I to I1I) with age. Soil Development Indices reflect this as well and Meters
correlate (r* = 0.776) with values detived from the Desert Project soils with known ages, 1nd1cat1ng that Canada Ala-

mosa terraces fall within the established southern NeW Mexico alluylal morphostratrgraphy - et B W R e T e s S S S N R P Y , : , - . | ,
e, - et BT e s e S e R o RS Topographic profiles R8 and R9, illustrating the amount of terrace tread offset on either side ot the Willow Draw fault.
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A relative age chronology is suggested, with ages based upon the rate of incision, degree of pedogenesrs and the BEEE Mg S0 2e. o e i:ﬁ. e ST A R Ao, ey = Y Profile R8 shows the tectonic terrace Qt3t, which resulted from rupture(s) between Qt2 and Qt3 time. Profile R9
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North-northeast- look1ng view of the SlX ma]or terraces of Canada Alamosa, located ab 0

~ Canyon (reference locat1on map to the left) in the lower reach.
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IMra\y and Wﬂhams (2012), the terrace stratigraphy of Canada Alamosa was examined based upon 31 topo—

graphrc ro'ﬁles‘ l.arge scale (l 6,000) mapping of two study areas within the canyon and a soil chronose—quence de- N T et oo Mol s P P i e
..f lopec fr%{he c.haracterrzaftron of six soil proﬁles excavated to a depth where pare cnt m-a.tenal couil"d be recog- | == : v Placitas
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- LEFT - The figure on the left shows the percentage of the silt + clay grain size fraction with depth for soil profiles
CA1 and CA3-6a-b. -
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RIGHT - The figure on the right shows the relative ages suggested for the Canada Alamosa terrace stratigraphy con-
strained within the southern New Mexico morphostratigraphy (from Mack et al., 2000, fig. 13, p. 159) and calibrated
against the marine oxygen isotope curve for the equatorial Pacific ODP (Ocean Drilling Program) site 846 (Cande and
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Kent, 1995). Numbers adjacent to the isotope curve refer to marine isotope stages, odd numbers correspond to intet-

Springs R olacials, even numbers to glacial periods.
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Distance Up Floodplain (Kilometers) The terrace stratigraphy of Canada Alamosa is comprised of six major terraces, which are incised into the Plio-

Pleistocene Palomas Formation. The parallel form of their treads and the correlation of their tread heights with
terraces flanking other Rio We tributaries 1nﬁ§:egion are indicative of a primary climatic origin. The effects
of Quaternary climatic cycles are recorded 1n i

- Location and’ d‘lstrrb-utron of Cafiada Alamosa terrace treads above the floodplain for the lower and middle reaches.
ﬂ,ﬁMles of the ng:fhern Cuch1llo surface and the floodplain were derived from 2009 1-meter NAIP (National Ag-

~ riculture Imagery Program) lS.E Digital Elevation Model) terrain data. The vertical boxes show ranges of tread

t K k, the effects of tect d ] have locally altered and licated th
herg_hts measured ﬁrom—}l W"ba topographic profiles on both north canyon (right) and south canyon (left) walls. T DT e onlc&an complex responses nave locally alteréd and complcate e

7 stratiecraphy. The four oldest terraces are warped aMfset reflecting tectonic movement since sometime between
Estimated extents of treads are indicated by lines s running roughly parallel to the floodplain. Tectonic-induced tread SHR 1 P S

Ry ~0.55 and 0.44 Ma, presumably closer to the latter. 'Two minor terraces of probable tectonic formation (Qt3t and
offsets and warping are evident in the older terrace treads Qt1-Qt4. o -

g | Vel _ - vl o s Qt4t), most likely the result of ruptutres occuring slightly before Qt3 and during Qt4 times, are locally preserved.

b - Additionally, climatic terraces Qt3-6 are locally imprinted upon with minor terraces (surface levels) formed from
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races, by varying degree of pedogenesis. Upon this climatic
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