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Preface

This paper includes information from floristic studies that were made 15 years ago. In an actempt to
“round-up” all data from previous plant surveys for the development of a vegetation land cover map,
we have decided to compile this information in this report. Succession studies are rare for the area,
and the information gathered provides a small amount of data thar may be useful in the future. Each
of the ficlds described has had other disturbances since the original study in 1982, Except for two
fields, we have not collected quantitative data since 1982, In 1993, in association with other studies,
we reestablished transeets on two of the ficlds within Los Alamos National Laboratory boundaries.

In this report, we compare the data collected from the two fields in 1982 with that collected in 1993,

We have documented changes in the ficlds through photography of cach site, and we have
incorporared old photographs taken in 1964 by Homer Pickens. In 1996, we revisited the sites,
developed global positioning system (GPS) points, and took additional photographs. Where
appropriate we have included these compararive phortographs.
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Old-Field Plant Succession on the Pajarito Plateau
Joralene Foxx, Gail Tierney, Mary Mullen, Mary Salisbury

Abstract

Eight fallow historic fields of the ponderosa pine and pinon-juniper cover types were surveved to
determine species composition and distribution. The purpose of the study was 1o underszand plant
succession on old fields as related to mechanically manipulated sites such as material disposal areas
(MDAs). Additionally, we wanted a listing of species on disturbed lands of the Pajarito Plateau to
aide in the reclamadon planning of MDAs using native species. We alvo wanted to determine if any
species could be used as an indicator of disturbance. The eight historic fields were all within Los
Alamos County, New Mexico, and had been abandoned in 1943, Tivo sites were within the
boundarics of Los Alamos Nartional Laboratory and were studied both in 1982 and 1993. Theother
sites were in the northern part of Los Alamos County. on Forest Service lands, and were studied only
in 1982, The study provides a description of each of the field sites, historic information about the
homesteads from patent applications, a photographic record of some of the sites, and a listing of
specics found within cach field. Smtistical analyses were used to compare the information obtained
from cach ficld, data collected in two ficlds in 1982 and 1993, and data from MDAs in a similar
time period with the old ficld data. We alvo determined which plant species were the most
dominant on cach site and compared thar data with information for adjacent forested areas. The
study showed that there were 78 different plant species found on disturbed siten. Of these 78
species, 23 were found to be dominant on onc or more of the MDAs or old ficlds. However, only §
species were common on all sites. The species in the genus Artemisia (A, carruehii and A.
dracunculus) were found to be dominant on both MDAs and old ficlds. Both species were a good
indicator of disturbance. When we compared the 1982 data with the 1993 data collected on two
fields, we found forb specics were replaced by grass as suceession proceeded, A cluster analyis
comparing old ficlds with MDAs showed thart the old ficlds and MDAs were dissimilar. However,
the cluster analysis did show that MDAs were similar to MDAs and old fields similar to old frelds.
The MDAs appeared to have more species common to earlier successional stages than did the old
fields. Historically, the MDA disturbance is more recent than the old-field disturbance by 10 1o 20
vears. Species such as sweet clover and cheat grass were found on MDAs but only occasionally in old
fields. Mid- ro latc-successional specics were commonly tound on old fields. Although. the
disturbance history of each site is imperfectly known, the study does provide an indication of
successional processes within disturbed sites of the Pajarito Platcau, Additionally, it provides a listing
of species thar will invade disturbed sites, species that may be used in site reclamation,
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1.0 Introduction

Disturbance, both man-made (c.g.
construction bulldozing) and natral (e.g., fire,
flood), leads a successional process by which
bare soil becomes vegetated. An understanding
of the species composition at the various stages
along the successional process is important to
understand the reclamation of an area, the
prevention of soil lows, and. in some cases, the
integrity of a site—that is, was there some
undocumented disturbance during the process
such as grazing or cffluent dumping?

In the 1980s, there was concern about the
integrity of waste site covers due to the invasion
and development of plant communitics within
the disturbed areas. Hakonson et al. (1981)
showed that resting depths of plants, the
evapotranspiration rates, and the artraction of
such sites to burrowing animals were influennal
factors in waste site integrity. Shallow-rooted
plants and thowe with high cvapotranspiration
rates were more devirable than deep-rooted
plants, Deep-rooted plants could breach covers
and potenaally bring contaminants to the
surface or could be a pathway for water 1o enter
waste. Thus the site cover preparation, the
seeding and planting of species, and the
maintenance strategics were important for long-
term waste site integrity.

To understand the long-term integritvof a
site, we needed to know whar plants werc on
the present sites and what would be the long-
term cstablishment of plants on a site
(successional processes). In 1980, we surveyed
the flora of waste disposal sites (now known as
matcrial disposal arcas [MDAs]) at Los Alamon
Nartional Laboratory (LANL) (Tiemcy and
Foxx 1982). During thos studies, we found
four species of Arzemisia (wormwood)—A.
dracunculus (falsc tarragon). A. frigidi
(estafiawa), A. ludoviciana subsp. albuls
(Louisiana wormwood), and A, carruchii
(Carruth wormwood )= were common
components of the flora of disturbed sites.

Three of the MDASs had been placed on
fallow fields that had been abandoned in the
1940s. In areas of the ficld not disturbed by the
waste site preparation, there seemed to bea
similar pattern of composition with a commeon
component being species of Arremisia.
Therefore, in 1982, the study was expanded o
look at old-ficld sites both on and oft LANL.

Eight fallow historic ficlds in the ponderosa
pine and pinon-juniper cover types were chown
for this study. The cight sites were selected for
the following reavons: (1) the original
dimensions of the historic agricultural areas
could be determined from various maps and
ground survevs, (2) some temporal parameters
were available from historical documenmton,
and (3) naarly all sites were ather on LANL or
Uhnited States Forest Service (USFS) lands that
were easily aceensible. All sites were within Los
Alamos County and were part of the federal
buv-out or condemnation process for the
Manhattan Project; thus, all the ficlds were
abandoned at the same time (1943).

The survevs were intended to document
planss characterizing the disturbed areas in and
around LANL to help in the prediction of
response of plants to disturbance and to provide
a list of potennal indicators of previou
disturbance.

1.1 Litcrature Review

The Pajarito Plateau has had a long history
of usc by different groups of peoples. Evidence
of prehistoric ruins and gardens shows
disturbance by man as early as 10,000 years ago
(Steen 1977). The plareau has been logged.
grazed, and dry-farmed since the end of the
1800s. More recent disturbances include
burned areas, disposal sitex, raads, and other
structures, which provide an opportunity to
study the response of the tlora to disturbances
over wide ame scales.
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Patterns of succession have been a topic of
rescarch since the late 1800s. It was possible to
identify types of disturbances and the time of
abandonment through records, Some of the
carliest research involved roadside disturbances.
Shantz (1917) found that succession in these
arcas went through an carly-weed phase, a lare-
weed phase, a short-lived grass phase, a
perennial phase, an carly short-grass phase, and
a late short-grass phase. This eventually led to a
short-grass sod community, which could also be
found in undisturbed communities, Research
by other individuals recorded patterns similar to
Shantz's by studying ficlds from the time of
abandonment (Savage and Runven 1937, Judd
and Jackson 1939, Judd 1940, and Weaver and
Albertson 1956), In 1944, Costello defined a
mode! for successional processes. Wich an
increase in the species componsition, he reported
(1) the replacement of annuals by perennials,
(2) a gradua! reduction in the percentage of
composition contributed by forbs, (3) the
increased abundance of grass, and (4) an
increase in density of ground cover. This was
generally supported by Lauchbaugh (1955) who
described the pattern of succession after
abandonment in three phases: (1) forbs and
annual grass, (2) subclimax perennial grass, and
(3) perennial grass climax. In a further study,
Tomanck et al. (1955) found that abandoned
fields in ¢entral Kansas had a 33% cover value
of which two-thirds were long-lived perennials
and one-third were short-lived perennials.
Additional disturbances to fields have alvo been
rescarched such as Dvksterhuis’ study (19438).
He found thar ficlds thar experienced little or
no livestock grazing and those protected from
excessive erosion would recover more quickly
than thosc that had suffered further
disturbance.

The study of old ficlds has contributed
more than succession patterns. There has been
an cffort to identify plant species that indicate
previous disturbances. Plants generally known
as “colonizers” are usually the first to grow on
disturbed sites. Sites can be occupied by native

Old-Field Ptant Succession on the Pajarito Plateau

or introduced plants that can out-compete
other species when the natural community is
upset (Dury and Nisber 1973). For instance, in
the 1940s and 1950s, tumbleweeds (Salols
kali) were introduced into the Southwestin a
flax shipment. Plants growing on prehistoric
ruins are usually different from the
surrounding, undisturbed communities and are
often ones known to have been of some
economic value during prehistaric times in the
Southwest (Yarnell 1958). On historic sites, old
animal pens, dry-farmed ficlds, logged arcas,
and homestead sites all seem to have
vegetational compositions different from their
surroundings. Additional work by Tiemney and
Foxx (1982) on low-level radioactive waste
disposal sites in the Los Alamos area has found
one or more wormwood species to have the
highest importance indices, and are also
different from surrounding vegetation
composition.

2.0 Location Of Study

The old-ficld study sites are locared within
Los Alamos County, New Mexico, on the
Pajarito Plateau. The Pajarito Plateau is on the
cast-central edge of the Jemez Mounmins
(Fgure 1). These mountins are formed by a
complex pile of voleanic rocks along the
northwest margin of the Rio Grande rift in
north-central New Mexico. The plateau, which
forms an apron of volcanic sedimentary rocks
along the eastern flank of the mounzainy, is
aligned approximatcly north-south and is about
32 to 40 km (20 to 25 mi) in length and 8 1o
16 km (5 10 10 mi) wide. The platcau dopes
gently eastward from an elevation of about
2236 m (7500 ft) near the mountains toward
the Rio Grande, whete it terminates at an
clevation of abour 18389 m (6200 f) in steep
slopes formed by the down~curting of the Rio
Grande, which lies at 1647 m (5400 ).
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The platcau has been dissected into a
number of narrow mesas by southeast-wending
intermirtent streams. The apronlike plateau ar
the base of the mountains extends into
fingerlike mesas separated by deep canyons,
The geological substrate, Bandelier Tuff, was
deposited from volcanic eruptions in the Jemez
Mounzins about 1.1 1o 1.4 million years ago
(LANL 1988). The tuffs overlap other
valeanics, which are underlain by the
conglomerate of the Puye Formaron (LANL
1988). This conglomerare intermixes with
Chino Mesa basalts along the Rio Grande.

The climate of this area is characterized by a
semniarid, temperate mountain climate with
summer temperatures typically mnging from 10
to 22°C (50 to 80°F) during a 24-hr period
(Bowen 1990). Winter temperatures generally
range from about -6 to 11°C (the teens to 50°F)
during a 24-hr period. The annual
precipitation in the vicinity of Los Alamos
ranges from 32 to 46 am (13 to 18 in.) with
much of it occurring during summer rain
showers in July and Auguse.

3.0 Historiaal Background of the Pajarito
Plateau

The Pajarito Plateau has been in use for at
least 10,000 yaars. Hunter/gatherer groups of
Paleo-Indians, identified by their spear points,
traversed the plateau probably for wild game.
berries, nuts, and other wild fruits (Steen
1977). Around the late 1100s, the Pueblo
Indians sertled in the area and began agriculture
on the mesas and canyon bottoms (Foxx and
Tierney 1984). The first extensive farming on
the Pajarito Platcau was abour 1150 AD by the
Pucblo IIT peoples. Larpe pueblo settlements
were in place in the late 1300s bur were
abandoned about 1500 AD, possibly due to
drought and soil depletion (Steen 1977).

Olo-Fiald Piant Succession on the Pajarito Plateau

With the arrival of the Spanish, grazing
animals such as sheep. poars, cows, and hones
were introduced. Sheep were the major
domestic livestock until the late 1800, when
aartle became more profitable. Historical
information indicates that Pajarito Canvon was
used as a source of water for sheep and later,
possibly, for cartle from nearby ranches.

From 1742 t0 1751 Pedro Sanchez owned
the land thar became known as the Ramon
Vigil Grant (Figure 2). Pedro Sanchez lived in
Santa Cruz, and in 1741 he petitioned
Governor Gaspar Domingo Mendoza tora
grant of vacant land west of the Rio Grande in
order to support his familv. Nearly 100 vears
later heirs of Pedro Sanchez sold the grant o
Ramon Vigil (August 1851) just at the time the
US Government was surveying the arca:
therefore, the name Ramon Vigll Grant. From
1879 to 1943 the grant changed hands scveral
times, cventually coming under ownership of
Winfield Smith of Milwaukee, Wisconsin, and
Edward I Shelton of Cleveland, Ohio. From
that time until the carly 19405, the grantwas
used for lumbering, grazing livestock, and
homesteading.

In 1897, H. §. Buckman bought logging
and timber rights to the Ramon Vigil Grane,
which was just cast and south of the Anchor
Ranch. A newspaper article of December 1903
speculated that Buckman cut 36,000,000 board
feet on the 32,000-acre grant. Araas adjacent to
the Grant were also logped when the land was
sold to the Ramon Land and Lumber Company
in 1906. The logging industry continued clear-
cutting areas into the 1940s (Foxx and Tierney
1984),

From approximately 1885 through 1887,
the Ramon Vigil Grant was rented 10 2 Texas
attleman, W, C. Bishop, who ran 3000 head of
attle on 32,000 acres (Chambers 1974). From
the aarly 1900s through the 1940s, the land was
used as part of the Grant USFS grazing
allotments. The Ramon Vigil Grant allorment
supported 190 animals (Forest Service Memos
archived ar the Los Alamos Historical Sodiety).
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After the Homestead Act of 1862, the
plateau west and north of the Ramon Vigl!
Grant became homesteads for summer grazing
arcas and subsistence agriculture. The act
granted quarter-sections of land to any settler
who occupied a site for five years. Scctions of
mesa top and canyon bottom were cleared for
* such crops as beans, wheat, corn, alfalfa, and
oats, [n addition to cash crops, settlers usually
had small vegetable gardens and fruit orchards
near their cabins (McGehec ct al., pers. com.)
Scttlers alvo kept small herds of goats, horses,
cows, and sheep (Foxx and Tierncy 1984).
Most familics staved during the warm months
and wintered in towns such as Buckman and
Santa Fe or in the Espafiola Valley. By 1937, 35
homesteads occupied about 15 km?® (6 mi®) of
the Pajarito Plateau (Figure 3)(Foxx and Ticrney
1984). Eventually the lands known as the
Ramon Vigil Grant were purchased by Frank
Bond of Espanola. Much of the grant was
acquired by the Federal Government in 1943
for the Manhatean Project. Later in the 1960s,
portions of the southern boundary of the grant
became part ot Bandelier National Monument,
Los Alamos Counry was established by state
sratute in 1948 from Santa Fe and Sandoval
Counties, and the communities of Los Alamos
and Whitc Rock developed.

In 1943, the Federal Government acquired
approximately 54,000 acres of the plateau
through condemnation or purchase (Chambers
1974) (Figure 4 and Appendix A). Farms and
the Los Alamos Ranch School were abandoned
and grazing allorments were discontinued. The
acquired arca included «ix of the old homestead
sites examined in this study.

After World War 11, the Laboratory
continued to exist, From the beginning,
buildings and facilities were often placed in
areas cleared by logging or farming, The resule
is that fallow ficlds, homestead sites, and logged
areas have had different disturbances occurring
over the decades, In more recent years
urbanization, including development of road
wavs, extensive building, and waste burial (10

Qid-Fisid Plant Succession on the Pajarito Plateau

name a few) have disturbed both forested and
nonforested sites. Arcas that reverted back to
the USFS have been used for recreation and
some cattle grazing.

Some reclamation of sites has occurred in
the past 45 years, After the purchase or
condemnation of the homesteads and adjacent
agricultural fields, crosion became a severe
problem in Garcia Canvon (Pickens 1964). In
the early 1960s, a watershed development
project was established to alleviate this problem.

4.0 Description of Homestead Sites

Appendix B, Table B-1 shows a listing of all
the homesteads of the Los Alamos area
compiled from Bureau of Land Management
(BLM) records. The listing has certificate
numbers, application numbers, date, and
acreage. Appendix B, Table B-2 provides
information compiled by R. F. Shaw comparing
the 1942 owners with the original grantees.
Appendix B, Table B-3 shows the grazing
allotments and animals on cach allotment in
1943. Information in the following section is a
summation from these lists and homestead
documents obtained from the Nationul
Archives. Beeause of landseape changes,
inheritances, and indistiner maps, we have used
a variety of sources to determine the names of
cach site,

Fields 1, 2, and 3 (Archuleta, Garcia, and
Ekberg Ficlds) arc located in Garcia Canyon on
land that now belongy to the USFS or is in
private ownership. Fields 4 and § (Chupaderos
and Pumice Mine Fields) are located on the
Santa Fe National Forest. Field 6 (Serna Field)
is within Rendija Canyon and is on land
belonging to the Department of Energy (DOE)
and is near the Sportsman'’s Club firing range.
Two ficlds are within the boundaries of LANL;
Field 7 (Montova Field) is on Sigma Maa and
Field 8 (Montova v Gomez Ficld) is on
Twomile Mexa. Tables 1 and 2 give decriprive
and historical information about the fields.
Table 1 gives the location of each field: Table 2
indicates the homesteader and the ¢rops grown.
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Figure 3. Acrial photograph of Los Alamos townsite taken in 1935 showing the extensive land areas used
for dry-land farming (National Archives and Record Service, Washington, DC,
Rio Grande Series No, 1477). Seale is 1:4680,

Old-Fielg Plant Succession on the Pajarito Plateau




RESIRA(, LI YOTEILED)
s} 4207 W0 & | P "y
m Provuini iy vty woud by Sahatnn g seer Dutrat nph [ -t s aun | Brgmgne Dgrivantiwnli 3 Fumes
it FART SN P Pty amn (il & Sy A Sl D} pEgang Yhl Lis Siamgs Cotamnne i, i i mww&
- bt by S Avt of Sepmmime 35, THED Uniarpinddion) St by 13, Y943,
"""::‘:3“"’“:_““:"““:”' {76 o 04,420 4 & T08) T3 s20008) 8 | Preaven -
" iy & ey 3. Peamt
w”.‘!% regi — rm—du‘m:ﬁml% ay-:-bm
AAEASTRANSTE MAED 1O WATIONAL PARK SEAVIC S v | gg Sinsmen Gty Bavpsinry .'.,;a Y omryinsuhon dumet Sy 73, 943,
> 48000 C | P vy
[::w_om - t*-iq. Fogenmme Dmtemt vy S Soamt
Suvvien vy Shasmpra el d?
umu!,m! It ! v 3,
e P ] Yol ; a3 O P ipan o
‘ e Do o Coguisayr Duwe tVagin i) S Porans
r—- Jorree v JubPibmpas Uy |, syt
S Mty P - M!,O.li,w
[T — & e B N X B Ry .
Fomnady Suntoes Covsty) Engmaans Duirn ¢ e U 3 Pormat
Srras by Shamaruiinem.of
E U ontarminagiang duat Sy 1, W8T,
- L4
- 4 0 00 - 2, ——
‘___://‘ ..,.:\\\ “-'".' L Qo L
- = \ _— Al by et § oy
- Cotpairgiinsispapets g 4 & ¥ o
* i Santvnn e Suppmsanat By I dubet
‘g '_g'g < Owpuar ¥, Won¥, wr-amgumy
b Food ——
[] f‘: e Arquenttey, atnan iy
b O H Cgmpepamyn Sttt U §. Foneer
M Y Sptwna y baguiraing
-y i j gt S %8, Vg
., ! ' ettty drvpmny oy
: Cormonatampay bnan 4 % Fampar

Sntntet Wy gy
Wi dining dpmt ., Nl

5
7\

e Al R b,
[ X-R-N RN

e

B

b le 2.0 (n
YWy leiou)’
§
i
f‘l:.(,.
|

———— -
Ll ]

BANDELIER WaTiIOwa, wOauwieY
(maTIORAL Pake SENVICE)

dt S uy
. T e Sy I a‘
L3 [* . # v e . g i [wret e F
1 [E2d | ErawuetOuiva, Louse (XY W [t jmse -
2 | F2% | Ao Gatrih, oY ob D | | 20 [ave. ‘
3 [E3S | Aasiy Oun of (o
o [Ful jomal Onme o5 ! |22 [eer l
S (ks | Paseres ey gles Of (73 tare
% |EY luwew AFaptforse (5 53| |[0 s
T BT {0 O O TR AD| (2% B
& |ED [ Evege Gesas (*- 2. 30 31 ]
¥ |E88 0. ¢ Qo war| a7 e i
0| F8-B | Erwrem Wrviven 200 {3kl
4| EC | Agarn wemmmva of lsu|nve }
Bileesel.  [3m|Ep | | |
| .- W b 1
TR ALAMOR,
0| 8.7 | Adeiy o won! |32 {mvz |wa Fomepen temse, | s 00 LA AT
1S1ES | Gorntminge b Crow 000|110 (mEr jete 7 e e P ey ilisieopyshsyns
88 |[Cbaraas IO 104 [ Earrpuat Wastevy 0y oy
LH TR g r—y = oo] |9 et ey bom L als [ g
0] aaan | Prma g oty mims. wan [ gRi & ¥ W oW 0800 Y et —— — el S
. b

Figure 4, Map showing all of the homesteads.
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4.1 Field 1 (Archuleta/Alamitos Field)

This homestead ficld was parented under
Ezequiel Gardia in 1922, Irwas referred to as
the Archulera Field in documents by Homer
Pickens and is called Alamitos in other
literature, Garcia homesteaded approximately
42.5 acres in 1922 and an additional 14.98
acres in 1938, His first homestead entry was
filed in 1914, bur permanent residence on the
land began in 1915, Improvements to the
parcel included a onc-room log house, a corral
made of logs, 2 chicken house, and a wire fence
on the wext side of the property. Only 25 acres
were listed as suitable for cultivation, and by
1921 all of this was planted in crops. Corn and
beans were the major food items grown, with
the addition of ats, potatoes, and wheat aver
the years the land was oceupied. The land had
no merchantable timber, nor was it suitable for
irrigation.

In USFS documents for 1943, the grazing
allotments belonged to six individuals
surnamed Garcia, two named Gomez, nwo
named Gonzales, one Grant, onc Lopez, three
named Roybal, and two named Trujillo. A totul
of 190 2nimals were allowed (Appendix B).

This ficld lies at the higheve alditude, 2232
m (7440 fr), of all the ficlds in the Garcia-
Chupaderos Canyons arca. Two log buildings
still stand on the site along with part of an
horno (oven). Figure 5 shows the condition of
the buildings on the sitc in (a) 1982, (b) 1993,
and (c) 1996,

We found that there were some relatively
large ponderosa pine trees scattered throughout
the ficld. Also, some large stumps were next to
10- to 12-in.-diameter trees that probably grew
after the stumps had been cut, This mesa top
location is surrounded by ponderosa pinc and
gamble oak.

The Archuleta Ficld suffered from extensive
crosion when farming ceased and the land was
no longer tilled. As part of the Northern Rio
Grande Resource Conservation and
Development Project, three homestead fields (a
total of 60 acres) were planted with grasses,

Olc-Fleld Plant Succession on the Pajarito Plateau

forbs, and woody plants of food value to deer
and wild rurkey as well as a so0il cover to prevent
erosion. The ficld was treated by disking twice
to reduce competing vegetation and seeded and
packed. The southwest comner of the field was
also mulched with hay (Figures 6 10 9). The
area was sceded with mountin mahogany
(Cercocarpus montanus) to improve browse
potential on the site (Figure 10). Ina
Scptember 1964 memo from L. K. Sandoval,
Work Unit Conservationist, Soil Conservation
Service (SCS). to E. E. Wingtield, Chicf Project
Support Branch, Mr. Sandoval writes as follows:

EATEIL AN N LAl I BN IO AV NS Y 2%

“The disking of Archuletrs field has been
completed in preparation for seeding. The
results of this operation indicaze & 75% weed
Y37/

In an October 1964 memo to Hurlon Ray,
SCS, Glenn C. Niner states that the following
accomplishments have been completed:

Arehndleta Field was ereated fine . . .. All bur
o portion of the field was re-disked with the
Gume Department disk as competing
vegetarion was not sufficiently reduced with
summer disking. Resulting seed bed on much
of the field was finely powdered and very loose.
Till-and-Pack seeder furnished by Rusr Tractors
Company did fair job of firming soil except for
powdery surface. The field was planted by
either the Till-and-Pack or grain drill. The
hay muleh was used in the soushwest corer of

this field.”

1



This memo goes on to say that in July 1965
the arca will be planted with

Indiangrass (PM-C-54)

Lictle bluestem  (Pastura)

Big bluestem  (PM-C-119)

Blue grama (Lovington)

Sideoars (Vaugh and PM-NM-368)

Browsc species may also be used.

In another memo dated August 1964 from
S. H. Fuchs to E. E. Wingficld the following is
stated:

“The sage prevalens on mosr of the firld
(probably Artemisia gnaphalodes) is a
rhyzomatous plant and will undoubtedly offer
a lot of competition to seedlings that come up.
The sage will likely br difficrelr 1o kill. We
would like for the A. E. C} to disc Archulerza’
Jield as soon as possible.

Mountain mahogary seed furnished by the
AEC will be cleaned and used in the planzing,

Additionally the New Mexico Department of
Game and Fish will provide Mountaim
mahogany, bitter brush, and §-winged
saltinush."

The Soil Conservatior: Service will provide the
Jollowing species: Inditn ricegrass, wescern
wheatgrass, erested wheargrass, Siberian wheas,
pubescent wheat, Russian wildrye, big
hluegrass, Stipa-Oryzopsis, greem needle grass,
basin wildrye, sideoars grama, and §-winged
saltbush,~

In 2 memo 1o L. K. Sandoval on August 8,
1965, James Folks reported the following
information about the soils on Archulera,
Garcia, and Homestead Fields,

12

I surveyed the 3 macts of land in Los Alomos
County thar the AEC is interested in reseeding,

AU traces consist of one mapping unit, which &
unnamed loam, 1 10 9 pereent slopes. This soil
consists of 6 to 16 inches tirick. The subsoil is
of moderate, medium subangular blocky
seructure, The permeability & moderaze.

This soil is leached of lime from 10 zo0 30
inches, It has a tendency to oruss on the
surface reducing the intake rate and increasing
the runoff.

This soil is developing in material from acid
imneous rocks, pumice, and other volcanic
debris. It appears to be low in organic matzer
and shows signs of being very susceptible 10

CTOSL0NT,

Compaction of fll mazerial for dims, dikes,
e1c., 15 hazardous due 10 high silt comtenz. Piz

rype tznks in this soif are more suitable.

The slope varies from I 10 9 percent with §
pereenr being the moir dominanr. Gullies I :o
3 feer deep are common on lower tracss.

Small areas of pumice, conglomeraze, and some
rinvolite are included i this mapping unit,”

Figure 11 shows the condition of the gullies
in {(a) 1982 and (b and ¢) 1993.

42 Field 2 (Garda Feld)

At the time of the buv-out. ficlds in Garcia
Canyon were under the name of Adolfo Garcia
In the May 19, 1924 Homestead entry he says
his land is bounded on the east by the Juan Luis
Garcia Homestead. Juan Garcia had
homesteaded in 1887.

'A.E.C is the Atomic Energy Commission (AEC)

Ola-Fieid Plant Suctession on the Pajarito Plateay
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Figure 6. Bags of seed for planting and hales of hay for mulchimg purposes as part of the
experimental work 1o he done on Archuleta Field (Feld 1) in 196,

T

e e e et
A v W] i .
e N e s m Ll
T el g T A ik,

e
beyy™ .“":-JM

DAl
ol i
e

o
e
e ey o Sy ot
A e "t_.xpnww., e
.

Figure 7. Planting forage seed before mulching with hay on Archuleta Field (Field 1) in 1961,
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Figure 8. Tillsand-pack seed drill firming seed bed after dusting on
Archuleta Field (Field 1) in 1964,

Figure 9. Mulching with hay on Archuleta Field (Field 1) in 1964,
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Figure 10, Mountain mahogany (Cercocarpus montanus) seeds planted on Archuleta Field (Field 1) in 1963,

In a letter to the Secretary of Interior, May
14, 1914, there was a request for open land (55
acres) applied for by Adolfo Garcia in 1910,
Garcia and his family began residence on the
land in 1914 and filed a homestead application
in 1921 for 55 acres, Another application was
made in 1932 for an additional 4.5 acres of
land. Land patents were issued in 1924 and in
1933. Improvements made to the land
included a three-room log house, a stable, one
corral for cartle, a wire fence encompassing 35
acres, a chicken coop, and a hog pen, The 1921
application included this deseriprion.

“Improvement{s] I have made on the land
consist of the fence enclosing 35 and 55 acres
and constructed of 3 barb wires, cedar posts
and pitch pine poses, posts about 2 yards aparr
and the fence worth abour S300. The log
house is approximazely 10 logs high or 10 f
and owutside dimensions abour 10 f¢ by 20 f¢
and the house worth abour $600; other

Old-Field Piant Succession on tha Pajarito Plateau

improvements are a chicken house, pig pen and
yard, corral for cattle and & ool house of
lumber all worth abour $300 more.™

Figure 12 shows the condidon of the log
housc in (a) 1982, (b) 1993, and (c) 1996.

Adolfo Garcia grew several crops on the
homestead. In 1919, 18 acres of beans, corn,
and whear were culdvated. A crop of batley was
added to the ficlds in 1923. The acreage was
increased in 1920 to 18.5 acres and again in
1920 to 19.5 acres. The first year. 1919, he
harvested 5000 Ib of beans, 3000 Ib of corn,
and 2500 Ib of wheat. In 1920 he harvested
2000 Ib of beans, 2500 Ib of corn, and 1875 Ib
of whear, The harvest was much less in 1922
with only 200 Ib of beans, 600 Ib of corn, and
500 Ib of wheat. In 1923 he harvested 1000 Ib
of beans, 5000 1b of corn, and 2375 |b of
barley. (Homestcad Enery, May 19, 1924).
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The clevation of this site is about 2130 m
(7100 £). Ttis generally situated in pondcrosa
pine cover type. A cabin is locared at the west
end of the homestead, and fields lie to the
northeast. Several stone diversions or water
catchment dams arc among the trees to the
northeast side, and a ditch runs along the upper
south side of the ficlds. These are believed to be
prehistoric structures, along with a ruin wesz of
the cabin, After the land was removed from
cultivation, crosion apparently became a large
problem. Records from Homer Pickins indicate
that in 1964 a Wildlife Habitat and Watershed
Development Project was undertaken to use
fieids in Garcia Canyon as an experiment for
planting various rvpes of forage seed. A water
catchment was put in or enlarged. Figure 13
shows the water catchment through tdme. The
entire ficld was disked (Figure 14) and seeded
with Menodora scabra and Prraloscernem
purpurcum. Boy scouts planted trees and
shrubs (Figure 15). During this three-year
project, the entire upper south half of the field
was planted with pine seedlings. Erosion now
weems to be minimal.

In 2 memo to file by Homer Pickens, July
25, 1966, Pickens indicates,

“On fuly 21, 1966, rwo varieties of ground
cover were planzed in Garcia field near the
1962 sign post.
1. Menodora Scabra or Rough Menodora
2. Peralosternsum Purpureum or Purple
Prairie Clover.
These are experimental plantings :0 detemine
sheir value in evosion control and food for

wildlife.”

4.3 Ficld 3 (Ekberg Field)

The Garcia family eventually acquired
adjacent homesteads and tracts of land
throughout Garcia Canyon to the east. All lands
owned by the Garcias were planted in beans.
The names we have located for this field include

18

Homestead Reld-—during Homer Pickens
reclamation project—and Ekberg Freld. In
1982 when we did the surveys, the lands were
owned by the Ekbergw. This field was part of
the carly acquisition by the AEC along with
other ficlds.

The clevation of this site is about 2099 m
(7000 #1), and the site is Jocated cast of Garcia
Feld. Itlies on a bench above the straam
channel and gently slopes to the cast in a
ponderosa pinc-dominated community.

Heavy erosion alvo became a problem in
this ficld after the land was sold to the
government. Warer catcchments were apparently
developed on thewe fields also (Fgure 16). The
land was reclaimed in 1964 under the same
program docribed by Homer Pickens. Heavy
equipment was used to fill in gullies and to
contour hillsides and reveed grasses. In 1982,
the Ekberg Field was a small, privately owned
parcel. The original corral stood near the
entrance of the ficld and by 1997 the corral was
disintegrating (Figure 17). The ficld is
provently dominated by chamisa and other
plann of disturbance (Figure 13).

S B TSI AT I SV YT B

4.4 Ficld 4 (Chupaderos Fcld)

Ficld 4 lavs on a mesa top northwest of the
Copar Pumice Mine on Santa Fe Natonal
Forest lands. Ttisatan clevation of
approximately 2055 m (6850 ft) and overlooks
Chupaderos Canvon. The mesa slopes gently
to the west and is dotted with juniper and a few
scattered ponderosa pine (Figure 19). A historic
field, Chupaderos was not plowed bur used as
pasture land for livestock. Both sheep and
cattle have been grazed in the arca before and
during the homestead cra. The field was
removed from active farming in the 1940s.
Because it was not plowed, evidence of
prehistoric grid gardens or warter conservation
devices can still be scen in this field, suggesing
that it may have been at least partially cleared
by Indians prier to the arrival of the Spanish in
the 1500+,

Old-Field Plant Succession an the Pajarito Plateau
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Figure 11. The condition of erosion gullies in Archuleta Field (Field 1) in () 1982 and (band ¢) 1993,
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The lone juniper in the ficld in the foreground is the same in (a) and (S),
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Figure 13. The water caichment that was put in or enlarged in Garcia Field (Field 2) during the
Wildlife Habitat and Warter Development Project in (a) 1964; the same catchment in () 1982 and (¢) 1996,