Navajo Lake State Park
Virginia T. McLemore

New Mexico Geology, v. 24, n. 3 pp. 91-96, 103, Print ISSN: 0196-948X, Online ISSN: 2837-6420.
https://doi.org/10.58799/NMG-v24n3.91

Download from: https://geoinfo.nmt.edu/publications/periodicals/nmg/backissues/home.cfml?volume=24&number=3

New Mexico Geology (NMG) publishes peer-reviewed geoscience papers focusing on New Mexico and the
surrounding region. We aslo welcome submissions to the Gallery of Geology, which presents images of
geologic interest (landscape images, maps, specimen photos, etc.) accompanied by a short description.

Published quarterly since 1979, NMG transitioned to an online format in 2015, and is currently being issued
twice a year. NMG papers are available for download at no charge from our website. You can also
subscribe to receive email notifications when new issues are published.

New Mexico Bureau of Geology & Mineral Resources 50t ©%00 an,

New Mexico Institute of Mining & Technology >° s,
801 Leroy Place £ %
Socorro, NM 87801-4796 N 3
https.//geoinfo.nmt.edu B @ R ?g
R S

) N
Soience for the 215¢ e


https://doi.org/10.58799/NMG-v24n3.91
https://geoinfo.nmt.edu/publications/periodicals/nmg/backissues/home.cfml?volume=24&number=3
https://geoinfo.nmt.edu/publications/periodicals/nmg/
https://geoinfo.nmt.edu/publications/subscribe/home.cfml
https://geoinfo.nmt.edu

This page is intentionally left blank to maintain order of facing pages.



Navajo Lake State Park

New Mexico State Park Series
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FIGURE 1—Location of Navajo Lake State Park.

Rio Arriba

Introduction

- Navajo Lake State Park, which includes the 2nd largest reservoir

in the state (Elephant Butte is the largest), is in the Four Corners
region of northwestern New Mexico, 25-30 mi east of Bloomfield
(Fig. 1). Navajo Dam was built in 1958-1962 by the U.S. Bureau of
Reclamation for flood control, recreation, sediment control, and to
provide water to the Navajo Indian Irrigation Project, one of the
many projects of the basin-wide Colorado River Storage Project
established in 1956. The Navajo Indian Irrigation Project, estab-
lished in 1962, provides water for approximately 110,000 acres of
farmland on the Navajo Indian Reservation. The dam traps water
from the San Juan, Piedra, and Los Pinos Rivers and Sambrito and
La Jara Creeks. The dam consists of an earth- and rock-filled struc-
ture that extends 3,648 ft across the San Juan River and is 402 ft
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FIGURE 2—Map of Navajo Lake showing recreational
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areas. Reprinted by permission of the New Mexico Geological Society.
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FIGURE 3—Fishing along the San Juan River below Navajo Lake Dam.
The San Jose Formation forms the canyon walls.

high at an elevation of 6,085 ft (McLemore, 1997). In the reservoir
area, five cemeteries, 4 mi of Colorado state highway, and 6.5 mi
of railroad were relocated. The city of Farmington has operated a
30-megawatt hydroelectric power plant at Navajo Dam since 1987.
When full, the reservoir covers 15,590 acres.

Accommodations and facilities

Navajo Lake has four developed recreational sites: San Juan River,
Pine River, and Sims Mesa in New Mexico and Arboles in Colorado
(Fig. 2). The U.S. Bureau of Land Management also operates the

TABLE 1—Some of common birds at Navajo Lake State Park. How many

can you find? Scientific names from the Audubon Society,

http://www.audubon.org/bird /na-bird. html.

Common name

Scientific name

Common Loon

Gavia immer

Great Blue Heron Ardea herodias
Green Heron Butorides virescens
Great Egret Ardea alba

Snowy Egret Egretta thula

Tundra Swan

Cygnus columbianus

Canadian Goose

Branta canadensis

Mallard

Anas platyrhynchos

Green-winged Teal

Anas crecca

Blue-winged Teal

Anas discors

Ring-necked Duck

Aythya collaris

Turkey Vulture

Cathartes aura

Red-tailed Hawk

Buteo jamaicensis

Simon Canyon Recreation Area along the San Juan River (Fig. 2).
The Miller Mesa State Waterfowl Area, administered by Navajo
Lake State Park, lies along the lake in northern New Mexico (Fig. 2).

Recreational activities include hiking, picnicking, camping,
swimming, fishing (Fig. 3), boating, sailing, and water skiing.
Camp and picnic sites are along the lake as well as along hills and
mesas above water level. Launching ramps for boats and a mari-
na are available in both New Mexico and Colorado (Fig. 2); elec-
trical hookups, showers, drinking water, playground, and handi-
capped facilities also are available. Airstrips are near or at both the
New Mexico and Colorado sites. The New Mexico state park office
is located at the Pine River Recreation Area; Visitor Centers are
also at the Sims Mesa Recreation Area and Arboles site in Col-
orado. The New Mexico Department of Game and Fish stock the
lake with small- and large-mouth bass, catfish, crappie, bluegill,
northern pike, and trout. The San Juan River, downstream of the
dam, is known as the Miracle Mile and is famous for some of the
best trout fishing in the Southwest. All of the water is open to the
public. Sandy and rocky beaches offer diversity appreciated by
both swimmers and fishermen. Coves abound and offer solitude
even during busy holiday weekends.

Pifon, juniper, mesquite, and yucca cover the hillslopes and
mesas surrounding the lake, and various wild flowers and cacti,
including cholla and prickly pear, are common. Cottonwood and
poplar trees are found along the river valleys. Falcons, mountain
bluebirds, quail, dove, ducks, and geese are plentiful (Table 1).
Upland bird (quail, dove) and waterfowl hunting is allowed with-
in the park boundaries along the San Juan River. A few bald eagles
and peregrine falcons inhabit the area as well (Table 1). Antelope,
elk, and mule deer roam the countryside; big game hunting is
allowed outside park boundaries. A few mountain lions and bear
roam the adjacent hills.

History

Archaeological sites reveal that the area was once occupied by a
range of Native American groups, including Paleo-Indians (9,000
B.C.), Archaic (3,000 B.C.), Ancestral Puebloan (a.D. 1100), and
Navajo, Ute, and Jicarilla Apache (Table 2).

The Navajo have thrived in this region for centuries. Archaeo-
logical sites from early Navajo occupation exist in this area, char-
acterized by distinctive projectile points, ceramics, or structural
features. Early Navajo lived in hogans or rock shelters; they hunt-
ed and practiced agriculture for subsistence. During the winter of
1864, the Navajo were relocated to Fort Sumner, in eastern New
Mexico. Although many died during this trying time, the Navajo
returned to the San Juan Basin in 1868. Since that time, the Nava-
jo Nation has increased in population and is a very significant
force in the region today (New Mexico State Parks, 2002).

Golden Eagle Agquila chrysaetos TABLE 2—Prehistory and history of the Navajo Lake State Park area (Dit-
Bald Eagle Haliaeetus leucoecephalus tert et al., 1961; Schaafsma, 1962).

Peregrine Falcon Falco peregrinus Navajo, Ute, Jicarilla Apache Early Navajo live in rock shelters
Gambel’s Quail Callipepla gambelii Circa A.D. 1300 to present and hogans, hunt and practice
Killdeer Charadrius vociferus agriculture.

Mourning Dove

Zenaida macroura

Burrowing Owl

Speotyto cunicularia

Rufous Hummingbird

Selasphorus rufus

Red-headed Woodpecker

Melanerpes erythrocephalus

Pacific-slope Flycatcher Empidonax difficilis
Barn Swallow Hirundo rustica
Cliff Swallow Hirundo pyrrhonota

Common Raven

Corvus corax

American Goldfinch

Carduelis tristis

Chipping Sparrow Spizella passerina
Mountain Bluebird Sialia currucodes
Rock Wren Salpinctes obsoletus

House Finch

Carpodacus mexicanus
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Pueblo II, A.D. 900-1200 Ancestral Puebloan groups begin to
construct rectangular surface struc-
tures; petroglyphs and pictographs
can be found along Los Pinos Creek
and lower San Juan Canyon; the area

is abandoned about A.D. 1050.

Ancestral Puebloan groups practice
agriculture and live in pithouses;
ceramics first appear about A.D. 400.

Archaic Subsistence through hunting and the

3,000-500 B.C. gathering of seeds and plants; corn
and beans introduced.

Small groups hunting mammoth and
bison and living in temporary camp-
sites; Folsom spear points.

Basketmaker /Pueblo I
A.D. 1-700/700-900

Paleo-Indian
9,000-6,000 B.C.
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FIGURE 4—Geographic features of the southeastern Colorado Plateau; dashed line shows an approximate boundary for the Col-
orado Plateau. Colored relief map reprinted by permission of Chalk Butte, Inc. Scale shows elevation from —-232 ft to 14,433 ft.

Historic Spanish and Euro-American inhabitants also left traces
in the area. Trails, ranches, and homesteads from the 19th century
are characteristic archaeological sites in this region. The historic
townsite of Rosa, dating from the early 19th century, was flooded
by Navajo Lake and is one of several submerged archaeological
sites in the park (New Mexico State Parks, 2002).

Geology

Navajo Lake lies in the eastern part of the Colorado Plateau, a
unique geologic province that has undergone relatively little
deformation compared to the areas surrounding it (Woodward et
al., 1997; Baars, 2000). The Colorado Plateau includes parts of New
Mexico, Arizona, Utah, and Colorado and is divided into several

August 2002, Volume 24, Number 3

basins and other tectonic features (Fig. 4). Navajo Lake lies in the
San Juan Basin, which is bordered on the west by the Defiance
uplift and the Chuska Mountains, on the north by the San Juan
dome, on the south by the Chaco slope and Zuni Mountains
(McLemore, 1998b), and on the east by the Nacimiento uplift
(Nacimiento and San Pedro Mts.; Fig. 4). Approximately 12,000 ft
of rocks ranging in age from Cambrian through Tertiary are pre-
served in the San Juan Basin and elsewhere on the Colorado
Plateau (Fig. 5, 6; Green et al., 1991). Only Tertiary and Quaternary
rocks are exposed at Navajo Lake (Manley et al., 1987), but older
rocks lie beneath the surface and helped to shape the land as we
now see it.

The Paleozoic and Mesozoic rocks in the San Juan Basin were
deposited on a relatively stable continental platform and are prod-
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FIGURE 7—Meridian Oil, Inc., constructed an excellent educational dis-
play in the park at the Munz HIR well along NM-527.

ucts of sedimentary depositional systems that covered the entire
Colorado Plateau and beyond (Green et al., 1991; Baars, 2000). The
San Juan Basin was an active seaway connecting the central New
Mexico sea with the Paradox Basin in Utah during most of pre-
Permian time (Baars, 2000). During Jurassic time, a desert envi-
ronment covered much of what is now the San Juan Basin, and
sediments were deposited in dune fields, playas, saline lakes, flu-
vial systems, and alluvial aprons. A large lake formed in the cen-
ter of what is now the San Juan Basin, and the Todilto Limestone
was deposited. Gypsum, limestone, and uranium were produced
from the Todilto in the southern San Juan Basin, and uranium was
produced from sandstones of the Jurassic Morrison Formation,
which is younger than the Todilto Formation (McLemore and
Chenoweth, 1989). This desert environment continued into Late
Jurassic time; by Late Cretaceous, approximately 100 million years
ago, the predominant depositional environment changed as a vast
but shallow sea covered much of New Mexico, including the San
Juan Basin area. Marine and coastal, nonmarine environments
shifted through time across the San Juan Basin, depositing coal
(Hoffman, 1996, 1997), sandstones, siltstones, and shales. By Ter-
tiary time (65 million years ago) the sea had retreated, and the
structural San Juan Basin had begun to form.

The Tertiary sediments that filled the San Juan Basin were
derived from the San Juan Mountains and the southern tip of the
Rocky Mountains, which were uplifted in Late Cretaceous to early
Tertiary time, 80—-40 million years ago (Green et al., 1991). As the
basin subsided the mountains uplifted, eroded, and filled the
basin with sediments. The uplift produced coarse sediments that
were transported by the streams and rivers into the deeper parts
of the basin. These strata are easily seen in the canyons cut by
drainages of the San Juan River and at Navajo Lake and are
named the McDermott, Animas, and San Jose Formations.

Sandstones and interbedded mudstones form the shoreline and
adjacent cliffs along Navajo Lake and San Juan River, and belong
to the Eocene San Jose Formation, which makes up most of the

area surrounding Navajo Lake (Fig. 4, Manley et al., 1987). The
San Jose Formation is fluvial in origin and consists of 200-2,700 ft
of red to pinkish conglomerate, red to tan to white sandstone, and
variegated red to tan shale (Stone et al., 1983; Smith, 1992). Con-
glomerate pebbles and clasts include eroded fragments of Pre-
cambrian quartzite and younger sandstone and siltstone. The unit
was deposited along high-energy, low-sinuosity streams and on
adjacent muddy floodplains. The formation consists of five mem-
bers: basal Cuba Mesa, Regina, Ditch Canyon, Llaves, and upper
Tapicitos Members (Smith, 1992), but only the Llaves and Regina
Members are exposed at the lake.

The youngest rocks overlying the San Jose Formation are Qua-
ternary valley-fill and terrace gravel, sand, silt, and clay that were
deposited in alluvial fan and fluvial environments over the last
million years or so (Stone et al., 1983; Baars, 2000).

Mineral production

Petroleum, natural gas, and mineral production form the basis for
an important industrial economy in the Four Corners region.

Petroleum and natural gas

The Cretaceous and Tertiary sedimentary rocks that fill the San
Juan Basin are both sources and natural reservoirs for oil and
gas—both formed by slow decomposition of plant and animal
material that accumulated in the sediments. Over millions of years
bacteria within the lithified sediments we call source rocks trans-
formed the trapped and preserved organic residue into hydrogen-
and carbon-rich compounds. Increased pressure and heat from the
weight of the layers above then caused a partial distillation of the
hydrogen and carbon compounds, transforming them into crude
oil and natural gas.

The earliest known well to encounter natural gas in New Mexi-
co was drilled in 1896 by a farmer named Blake near the conflu-
ence of the Animas and San Juan Rivers (Energy, Minerals and
Natural Resources Department, 2000). Actual production of natu-
ral gas did not begin until 1921 when a natural gas well was
drilled south of Aztec, and gas was piped into Aztec for lighting
in homes (Energy, Minerals and Natural Resources Department,
2000). Most of the natural gas produced in New Mexico comes
from the San Juan Basin, and New Mexico ranks 2nd in natural gas
production and 2nd in onshore proven gas reserves of all produc-
ing states in the United States (Energy, Minerals and Natural
Resources Department, 2000). Significant production and reserves
of crude oil also are found in the San Juan Basin (Energy, Minerals
and Natural Resources Department, 2000). Meridian Oil, Inc., con-
structed an excellent educational display in the park at the 5,330-
ft-deep Munz HIR well along NM-527 (Fig. 7).

Coalbed methane

Another source of energy produced from the San Juan Basin is
coalbed methane. As much as 50 trillion ft> of coalbed methane is
found in the Fruitland Formation in the San Juan Basin (Bland,
1992). Coalbed methane is a type of natural gas that is generated
within coal seams and is pumped from wells similar to those that
produce natural gas and crude oil. The methane is actually a haz-
ard if released during coal mining because it is explosive and a
spark generated by mining could create an
explosion within the mine.

TABLE 3—Active coal mines in northwest New Mexico. Data from Hoffman (1997).

Mine Year Current Type Number of Annual Reserves Coal
production operator of producing  production (tons) Coal originates from plant material such as
began mining coal seams  capacity (tons) ferns, trees, bark, leaves, and seeds that
Navajo 1963 BHP Billiton surface 9 9,000,000 1,000,000,000  accumulated and settled in swamps. This
San Juan 1973 San Juan Coal  surface 2 4,000,000 176,000,000  unconsolidated accumulation of plant
Co., subsidiary  underground remains is called peat. When the layers of
of BHP Billiton peat are covered by sediment and subjected
LaPlata 1986 San Juan Coal surface 4 1,500,000— 73,000,000 to heat and pressure from the subsidence of

Co., subsidiary 2,000,000

of BHP Billiton (continued on p. 103)
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Navajo Lake (continued from p. 96.)

the swamps, a metamorphic process called coalification forms coal.
Coal is a solid, brittle, more or less distinctly stratified combustible
carbonaceous rock, and it varies in color from dark brown to black.
The coal locally is as much as 17 ft thick; scientists estimate that it
takes 3-10 ft of compacted plant material to form 1 ft of bituminous
coal (Energy, Minerals and Natural Resources Department, 2000).

Coal was found in the Late Cretaceous Fruitland Formation
near Farmington in the late 1800s, but very little coal was mined
before 1953. Navajos mined small quantities of coal from the area
for heating their homes. Three mines are now operating (Table 3):
the Navajo mine, supplying coal to Arizona Public Service Com-
pany’s Four Corners generating station; the San Juan mine, sup-
plying coal to Public Service Company of New Mexico’s (PNM)
San Juan generating station; and the La Plata mine, also supplying
coal to PNM'’s San Juan generating station. Both the San Juan and
La Plata surface mines will close at the end of 2002; underground
mining has begun at the San Juan mine.

Vanadium and uranium

Outcrops containing vanadium and uranium minerals were dis-
covered by John Wade in 1918 in the Carrizo Mountains (Fig. 4) in
northeast Arizona and northwest New Mexico (Chenoweth, 1997).
As the outcrops were on the Navajo Reservation, mining could not
begin until 1919, when the reservation was opened to mineral
prospecting and mining. In 1920 approximately 40,000 lbs of ore
was mined for its radium content and shipped from the Carrizo
Mountains to Colorado. Little exploration occurred on the reser-
vation until 1939, when companies began exploration for vanadi-
um. During 1942-1947, 18,269 tons of ore containing 812,923 Ibs
V205 was mined from the area and shipped to Monticello, Utah,
and Naturita and Durango, Colorado, for the strategic stockpile
(Chenoweth, 1997). During 1943-1945, approximately 76,000 Ibs
of UsOs was secretly recovered from the tailings piles for the Man-
hattan Project. Mining for uranium began in 1948 and continued
until 1967; 119,706 tons of ore averaging 0.22% UsOs and 1.93%
V205 was produced from the Carrizo Mountains. Due to post-min-
ing environmental problems and low-grade deposits, it is unlike-
ly that any additional production from the area will occur. Some of
the uranium mines have since been reclaimed.
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