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Upper Rio Hondo Basin
Generalized Topographic Map

• Major drainages, mountains
• Highways, villages

• Timeframe data through 2010
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US Hwy 70 - Hondo Valley
Permian Yeso & San Andres Fm.

San Andres formation (middle Permian)
Thickness – 1000 ft, extremely important regional aquifer
It consists of gray limestone, dolomite, and is thin to massively 
bedded.  Gypsum beds may be present.
The unit has been thinned by dissolution and exhibits karst 
features, sinkholes, and collapse breccias, particularly where 
gypsum has been removed. Wells drilled in the formation 
encounter cavities, enlarged solution fractures, and joints.
The Snowy River Cave, Ft. Stanton, is the named & discovered 
part of an extensive underground cave & ephemeral stream.

 
Yeso formation (Lower Permian)

Thickness – 1300 ft, major aquifer in eastern part of Upper Rio 
Hondo Basin
The upper two-thirds of the formation are composed of yellow-to-
red sandstone and siltstone interbedded with gray-to-tan silty 
limestone and dolomite; the lower one-third is mainly composed 
of gray-to-white gypsum and anhydrite and interbedded siltstone.

Secondary porosity & permeability caused by dissolution along 
fractures, bedding planes; tight intraformational folding may be a 
barrier to groundwater flow, but may assist in creating fractures, 

bringing water to surface as springs (Tinnie-Dunken Ant.). 



Permian – major aquifers in Lincoln Co.

Yeso 
Formation

Tight folds, steep 
dips in limestone 
beds; intense 
fracturing may 
help water 
storage and 
transmissivity. It 
definitely creates 
“damming” that 
impedes GW flow.

San Andres 
Formation

Note flat-lying beds 
capping hills

YESO dipping 60-90 
degrees, highly folded & 
fractured



Chinle/Dakota contact 
– East of Capitan



Dakota Sandstone 

Thickness - 300 ft 

Regional aquifer
Gray, tan, to purple sandstones & 
siltstones, and produces best when 
fracture-enhanced, and close to faults.

Country Club 
Drive at Bridge 
over Rio 
Ruidoso

Cretaceous Dakota Sandstone
Lookout Tower - Midtown



Mancos Shale – behind 
Skate Park in Ruidoso



Hwy 220 Ft Stanton Road
U. Cretaceous Mesaverde Fm.

Mesaverde Group
Thickness – 1500 ft – 
Alternating sandstones 
and shales. The shales 
are usually black 
(coaliferous) with plant 
fossils. Is a poor reservoir 
except where sandstones 
are faulted or fractured, 
but even then, proximity 
to Mancos Shale can 
cause problems.



Mesaverde Sandstones & Shales intruded by 
an igneous dyke, West of Capitan



Igneous Rocks – Volcanoes
Lava & Ash flows; intrusive dykes, sills, 

laccoliths

Mt. St. Helen’s 1980 eruption  

Stock – visible high on Baldy, Monjeau
Laccolith - (Capitan Mts.)
Dykes – numerous examples – these 
intrude previously deposited lavas or 
sedimentary rocks, exploiting pre-existing 
zones of weakness, and may be 
preferentially fractured
Sills – usually don’t see them unless 
exposed by erosion

https://www.youtube.com/watch?v=-H_HZVY1tT4


Swiss Chalet Hill – Many volcanics are 
explosion breccias & pyroclastic flows



Ski Run Road, Horseshoe Bend –
Explosion Breccia cut by igneous dykes



Ski Run Road across from Eagle Creek 
turnoff – major dykes cut by later dykes

Red & maroon feldspar porphyry cut by later dyke



Hwy 70 – Ruidoso→Mescalero near Casino
Shaping our mountains by intense erosion after last ice 

age

San Andres – alternating 
limestone & evaporitic 
mudstone – age ~270 my

Alluvial valley fill – 
boulders, gravel, sand, 
mud – age ~12,000 yrs



A Layer Cake with
Issues

• Regional dip to the east
• Ruidoso Fault Zone
• Mescalero Arch (Anticline)
• Local dips to the west
• Variable hydrological properties 

(porosity & permeability)Cross section from West (Sierra 
Blanca Peak) to East (Tinnie)

WEST EAST

Yeso has the peculiar character 
of folding and buckling 
independent of overlying and 
underlying rocks giving us 
“Lincoln Folds” and 
Tinnie/Dunken Folds

Ruidoso
Fault Zone
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Faults & Fractures



Dissolution & Karsting



Homogeneous Model



Let’s talk about water….

All other things being 
equal, groundwater 
storage represents 4-5 
orders of magnitude more 
volume than 
rivers/streams.



UPPER RIO HONDO BASIN

➢ Where does the water come from?
➢ Rain

➢ Where does the water go?
➢ Evaporation & Transpiration
➢ Stream flow
➢ Aquifers (groundwater), including 

underflow
➢ Human use

The answers to these questions varies 
depending on where you are:

Three areas are defined by geology, 
aquifer characteristics and hydrologic 
behavior:

1. Mountain Block
2. Central Basin
3. Hondo Slope
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RAIN:  Historical mean annual 
precipitation for key stations

Rainfall is highly variable



STREAMFLOW 1930-2010



Generalized Long-Term Water Table Elevations Using Selected Wells

1950’s-1980’s



1980’s-2003

Generalized Long-Term Water Table Elevations Using Selected Wells



Generalized Long-Term Water Table Elevations Using Selected Wells

2003-2010



Human Use – Municipalities, 
private wells, major 
diversions & depletions

Total Diversions = 24,413 ac-ft/yr

Total Depletions = 13,527 ac-ft/yr

14.7%

46.7%

5.1%

22.8%

7.5%
3.1%

Assume 20,000 year-round population in study area & include municipal, private wells, & commercial/industrial, this works out to
170 gallons/day but if population is tripled to 60K, this is about 56 gall/person/day.



HOW MUCH WATER IS 
LEFT?

CALCULATING THE 
“WATER BUDGET”

A P ET

Watershed yield estimates
RPLE = (P-ET) * A * 53.33 = 42,310 acre-ft/year

ET = P- (18.11 + 0.28(P-18.11))

RPLE

Watershed Yield: 
Available water AFTER 
Evapotranspiration is 
subtracted from total 
Precipitation
(note that only 6 of 16 sub-
watersheds have positive 
RPLE’s)



1 acre-foot = 325,851.42857 gallons

Total Annual Rainfall
594,900 ac-ft = 2 x 1011 gallons

Total Annual Evapotranspiration
93% of total rainfall

Net depletion from ALL WATER USES
32% of Watershed Yield
13,527 ac-ft = 4.4 billion gallons

Municipal Water & Private Wells & 
Commercial/Industrial are
27.3% of all Net Depletion
3,693 ac-ft = 1.2 billion gallons

If there are 20,000 people living in 
URHB, this works out to 170 
gall/person/day which is not realistic. 
Tripling full-time population calculates 
to 56 gall/person/day:  Tourism results 
in significantly more water use!



Summary
• The study I’m summarizing only uses data through 2010!  Updates should be done.

• Rio Hondo Basin – 585 mi2

• Major topographical changes:  12,003 ft (Baldy) to 5,185 ft at confluence of Rio Bonito & Rio 
Hondo

• Highly variable precipitation temporally & spatially

• Complex geologic history has resulted in numerous aquifers with complex flow & damming 
properties

• Complex faulting/fracturing has enhanced ability of recharging aquifers rapidly

• Storage capacity of the aquifers (rock units) is highly variable and probably underestimated by 
most studies

• Our county has thrived but could be compromised by a lack of thoughtful planning – we must 
understand the bounty & the limitations

• We must take care to preserve the qualities of the land, especially the water resource!
• Use cisterns – catchments to store rainwater for household or garden use, Rainwater Roof Calculator: How 

Much Can You Collect? (harvestingaqua.com)
• Educate & Inform
• Every person and business should monitor water use!!  How much water do you use/day??

https://harvestingaqua.com/rainwater-roof-calculator/
https://harvestingaqua.com/rainwater-roof-calculator/


A GOOD LOOK FOR MONJEAU & BALDY
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