Estancia basin, central New Mexico

The Estancia basin lies in the center of New
Mexico, justto the east ofAlbuguergue. The
basin is bounded an the west by the Sandia
and Manzano mountains, on the south by
Chupadera Mesa, and on the east by the
Rattlesnake hills. To the north, a low divide
separates the Estancia basin from the
Galisteo basin
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Manzane Meuntains
The Manzano Mountaing consist of Paleozoic catbonates and gypsurm evaporite rocks. Snow and rain falling on the upper slopes

disappears into the rocks and flows toward the center of the hasin where it re-emerges as groundwater.
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Playa E-19

Greatholes, called playas, were excavated in the Estancia basin floor by wind at some fime in the past. Here, Bruce Allen is standing
on an exposure of lake sediments thatwere deposited during the last glacial maximum. The white layer just above his feet
represents the wery last sediment to be deposited and consists of gypsum that precipitated as the lake dried up. What is kving on top
of the white layer?

Directions: To here - From here

m&%‘f“@,@,m
B En R

Hummeocks

What are these hurmmocks and what
does their spatial orientation allow us to
infer?

How does this spatial orientation
campare to the spatial orientation of
lunettes and playas?
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E-19 Salt works

E-18 saltworks. The groundwater coming up in the playa lakes of the Estancia basin is full of sodium chloride (halite) and calcium
sulfate {gypsum). Mative Americans living in the Manzano Mountains frequently visited the playas to collect salt, and a commercial
salt mining operation }usled in the early _2Elmcemury.
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5 ces -w}b'!:‘#:' "'f'-' % Tom Loweland and Kamran Syed care the Laguna del Perra playa
w < W ‘! The core helow shows late Pleistocene lake sediments helow the
W ) \\.\ t\.\ E! ¢ #0 1 nlackline and plays sediments above. Brine shrimp egus atthe
b o base ofthe playa sediments date to 5500 years ago. VWhat unitis
tissing frorm the core? What does this tell you aboutthe contact

represented by the black line? Where are the sediments that are
filling the playa coming from?

Hummocks and lunettes

Whatis the stratigraphic
relationship between hummocks
and lunettes (i.e., which is
olden?
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Using Google Earth to
Create Virtual Fieldtrips

Kirsten Menking — Department of Earth Science
and Geography

ESCI/GEOG 231: Geomorphology - Surface
processes and the evolution of landforms

Pedagogical goals

This course is about the chemical, physical, and
biological processes acting at Earth's surface that
create various landforms. The course is usually
taught in the fall semester, when it is possible to
take students into the field. This year | had to
teach it in the spring, which necessitated finding
replacements for the field exercises. As a result,
I've been using ArcMap GIS exercises and Google

Earth.

Explanation of the assighment

| created a virtual fieldtrip to my research area in
central New Mexico to introduce my students to a
wide variety of landforms produced by climate
change. The Estancia Basin held a 1,000 km? lake
20,000 years ago, during the last ice age, but is
presently dry. Shorelines from the lake are very
obvious in the air photos in Google Earth. The
lake dried up about 12,000 years ago, depositing a
layer of salt all over the basin floor that was
subsequently blown into a series of sand dunes.
Thereafter, the lake rose a final time, reworking
the sand dunes into a number of beach ridges.
The lake then dried up again, and between 7,00
and 5,500 years ago, big holes were excavated by
winds into the old lake floor, with the excavated
sediment piled up as dunes on the downwind side
of each hole. Photographs embedded into the
Google Earth placemarks allowed the students to
see a variety of features at the outcrop scale
Students worked with the placemarks and photos
over two class periods to unravel the climati
history of the basin from the landforms.

E-11 playa surface

E-11 Playa surface. Playas fill up with water seasonally, and brine
shrimp bloom and lay eggs.
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Stripes 2

What are these stripes?
Directions: To here - From
here

Stripes 2
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o gy west branch Laguna del Perro South +
; . LGM lake sediments exposed in the western branch of the southern leg of the largest playa in Estancia Basin, Laguna del Perro
o i © | Sediments consist of massive carhonates at the top averlying thinly laminated salt and algal mat layers atthe hottorn. The carbonates
- 1 were depasited at a time when the lake was large, the waterwas fresh, and lake organisms actively bioturbated the sediments. The salt
® - and algae laminae were deposited at a time when the lake was very shallow and so salty that no bioturbating organisms were ahle to

exist.
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Fan shape

‘wihat is this fan-shaped feature at the eastern end of the Manzano Creek channel?
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Hummeocks and Ridges

‘What Ig the relationship between
the hummaocks and ridges in this
area? What does this relationship
suggest happened in the basin
after the white gypsum laver was
deposited?
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Local residents

Moa!

Directions: To here - From here
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Willard Cantina

Field work's done. Let's go geta burrital
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