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Project oyerview 

The southwest !Esert flora, !Erived from Madra-Tertiary (3eoflora of Axelrod, has been 
class1f1ed lnto nlne bloUc commun1Ues by the w1dely accepted class1f1caUon of Brown and Lowe 
( 1980). The pinon-j uniper ecosystem of central New Mexico is composed of the Colorado 
pinon, Pinusedulis and the one-seeded juniper, Juniperusmonosperma. Understory varies 
from gresses to shrub components and in heavily grazed areas, numerous cactus species. 
Salinas Pueblo Missions National Monument consists of an array of vegetation exhibiting both 
Madro-Tertiary and Great Plains floral elements, modified by differing degrees of human 
disturbance. 

At the request of the Salinas Pueblo Missions National Monument we proposed a two-year 
study to meet the objectives outl1ned by the National Park Service Research Center's Request for 
Proposal (Floyd-Hanna and Heil, 1992). We proposed to define and map the existing vegetation 
communltes, list the species present in terms of their relative abundance, and record the 
presence of threatened, endangered, or sensitve species within the Monument boundary. This 
will be carried out in late 1992 and 1993. The first year, 1992, consisted simply of site 
reconna1sance and acquls1t1on of remote data dep1ct1ng two of the Monument Units, Quara1 and 
Abo. This report summarizes the reconnaissance activities. 

Background information 

Oeseription ofthestuU,y8rea: Two unlts are to be surveyed for vegetation communlty 
composition. The Abo State Monument is approximately 260 e.:res and occurs at elevations of 
1848 m to the Canon Espinos bottom at 1836 m. The originally defined unit at Quarai is 60 
acres between 2000 and 2045 m near Punta de Agua; an aQj1t1onal acqu1s1t1on of land wl1l 
expand this project area. The vegetation at Abo is primarily pinon-juniper woodland which, 
until recently has been subject to grazing impacts (Fulfer, personal communication). PiFion­
juniper woodlands and their relatlonsh1ps to topography 1n south-central New Mexico have 
been outlined elsewhere. The close association of density and understory composition with 
tOpoJraphic variations is unique to this geograhic area (Pieper and lymbery, 1986). At the 
Quarai unit, a more heterogenous vegetation is supported by perennial water. 

Pinon-juniper SUCCfJSSion. Both the Abo and Quarai sites are disturbed by grazing, 
previous land use in historic times, and possibly prehistoric land use patterns. We will 
consi!Er relevant studies of succession within the pinon-juniper ecosystem, chosen to 
illustrate possible post-grazing recovery of the Monument units. 

An 1mportant contrlbut10n to the study of success10n 1n p1rion-jun1per woodlands 1s 
provided by Richard Everett and colleagues (Everett et a1., 1986) which focuses on the single­
leaf pinon, P. monophylla. Quite often, information on P. monophyllais used to make 
generalizations about the responses of Pinusedulis (Harrington, 1987). Perhaps this is 
because there are few studies of succession which focus on the Colorado pHion. On a powerline 
cut In northern Ar120na, success10n resulted 1n herbaceous vegetat10n rather than the woOOy 
pinon and juniper species which oominated prior to the disturbance. A rather large body of 
literature exists regarding succession of pinon and juniper on converted grasslands after their 
Intended erradication. 

Vegetation dynamics, or changes over time, are critica1 to interpreting p1ant 
communities. Grazing, past agricultural uses and visitor impacts have influenced succession in 
the Sallnas Pueblo Mission National Monument region. In other studies we are, for example, 
investigating the effects of fire on vegetation dynamics in pinon-juniper communties of 
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southwestern Coloraoo (w1th1n Mesa Verde National Park). Here, knowlecge of post-fire 
succession of plant communities may provide one me8ns of evaluating prehistoric use of plant 
resources. If pinon and juniper are critical foo:1 resources, and if they are destroyed by fire 
(Wr1ght, et. at, 1979.), the human populat10n must we1gh the use of f1re w1th the relat1ve food 
potential of plants in the resulting successional seres. Alternative uses of pinon and juniper, 
such as for construction and fuel wood, might have been facilitated by fires. The vegetation in 
centr~l New Mexico hes elsa been sheped by disturb~nces such ~s clecring, grazing end fire, ~nd 
our experience with these projects may assist us in interpretation of succession within the 
Sel1nas Pueblo M1ss10ns Nat10nal Monument. Success of tree establ1shment var1es w1th s1te 
characteristics. Pinlls6t1VIIsseedlings require shade, often from nurse shrubs or mature 
trees, in order to become successfully established, thus grazing impacts on shrubs is critical to 
the future success of pinon and juniper establ1shment. The range of demographic patterns in 
Colorado pinon stands (Floyd, 1986) is derived from differences in pinon establishment and 
survival, and much of this depends on the conditions under which pinon juniper invasion 
occurred. 

Thre8tened IJIJd entJ!JngJred taxa of the region: The follow1ng taxa wh1ch have rare, 
sensitive, or threetened or endangered status (State or Federal Listings) are Known from the 
central region of New Mexico: Hesperd!JITJiall/aliJ/ia~ 1181lJma/aria wrightii (3. I B)~ TOllrneya 
paprycanth8 ( 31 B) and Astr8f/8/lls ple/enthlls (Gallegos, Raymond, Memorandom 12/28/91 ; 
New Mexico Native Plant Protection Advisory Committee). When conducting field worK, 
particular attention will be given to searching for these taxa. 

Napping lIsing tJeographic Information Systems. One goal of the National Park's 
research 1s to 1ntegrate the elata from these stud1es w1th 1ts geograph1c 1nformat10n system 
(GIS). Using GIS techniques to fecHitate resource management decisions is becoming common 
place. In particular, it is used to develop maps and delineate areas of critical concern in the 
decision maK lng process (Glasgow and FranKl1n, 1992) and to generate predictive models of 
environmental change (Jensen, et.al., 1992). A prel im inary discussion of GIS use as it 
relates to the vegetation studies (Hanna, 1991) describes various data layers needed for the 
study. One important aspect of this is the acquisition and use of Landsat TM satellite im~ry for 
delineating the vegetation classes found within the park. Many studies have shown the utility of 
us1ng sate1l1te 1magery to generate themat1c maps of classes of vegetat10n as a resource 
management tool (see for example Kramber and et.a1., 1992; Lauver and Whistler, 1992 and 
McGwire et.al, 1992). Although the Salinas Pueblo Monument has no GIS worK station in place, 
the Southwest Region of the National Park Serv1ce 1s bulld1ng the1r als base, and 1t is 
reasonable to assume that utimately all research in cultural and natural resources will become 
organized within the GIS environment. Toward that goal, we propose to utilize color infra- red 
photogrephs which can be scanned and obtained in digitized formet to create the veget~tion map 
of SaHnas National Monument. GRASS and ELAS software are available at San Juan College to 
process the 1nformat1on once scanned, and the researchers operate a PC-based GIS program 
IDRISI. Several recent studies of pinon-juniper woodlands with remotely sensed data include 
those of Tueller ( 1986) and Lin et. a1. ( 1992). 

Specific objectives of the 1992 field season 

1. Reconneisence of the Abo end Querai units of Salines Pueblo Mission Netionel Monument. 
Preliminary evaluation of the vegetative communties was made, and visible plant taxa were 
identified. 
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2. Reevaluat10ns of the proposal was made based on the acld1t10nal land aCQu1st10n at the Quara1 
Unit. 
3. Aerial coverage was obtained for each unit and converted to digitized format. 

Results of the 1992 field S88son 

L iS8 Floyd-Hanna and D~id Hanna visited eech unit on October 15 and 16, 1992. 
Reconnaisance of the Quarai Unit was assisted by Gary Swanson, Salinas Pueblo Missions 
Nat10nal Monument Ranger, and the Abo Un1t was surveyed w1th Olenn Fulfer and Gary Swanson. 
Plent specimens which were available at this time were collected. An initial assessment of each 
unit as to vegetation types was made. Monument boundaries and survey stakes were located. A 
I1st of 1ndent1fled plants 1s found 1n Append1x A. 

The Quarai Unit, because of the perennial water source, supports a more diverse 
community structure than 00es Abo. A prelinminary assessment of the riparian communities 
includes four possible communities: 

CottonwoOO-w11 low 
Typha wetland 
Rose- horsetai ls 
Pseudor1par1an meadows 

The uplands at Quarai include: 

Pifion-juniper- berberis woodlands 
Oak - p1 non woOOlands 
Open, early successional pinon woodland 

Ponderosa p1ne stand 
Sagebrush- horsebrush stands 
Variously disturbed meooaws-remnant of historic occupations 
Apple orchards- " 

Our preliminary reconnaisance of Abo Unit ind1cates that communit1es include: 

P ifion-j uniper woodland 
Tamar 1sl< stands 
Salix-cottonwood riparian 
Oak brush 

Color infrared aerials and B/W were obtained by Dr. Milford Fletcher of the 
AlbuquerQue CPSU office. Dr. Fletcher provided us with the color IR photographs. The 
photographs have been scenned on a flatbed scanner and the digitized images show quite good 
clarity. These d1g1tlzed images are now being transfered into the (315 program IDRISI for 
georeferencing and analYSis. I n some cases, where tree density is low, individual trees can be 
deciphered, and in riparian areas, the images will serve as a starting-point for community 
de 11 neat ion. 
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Proposed 1993 Timetable 

Jan-Aprll, 1993- Process scanned 1mages of each un1t 1n IDRISI. Propose 1n1t1al 
vegetation classification. 

Mey-September, 1993. Prep8retion of species lists end survey of thre8tened, rere, 8nd 
sensitive taxa. Ken Heil. Community analysis, ground-truthing of vegetation map. Lisa Floyd­
Hanna, Dav1d Hanna. 

November- December, 1993. Map preparation, report writing. Lisa Floyd-Hanna and 
Dav1d Hanna. 

TABLE 1. Gantt chart showing the time during which each study will be carried out 1n the 
proposed reseerch. 

1992 1993 

TASK MJJASOND/JFMAMJJASOND 

PRELIMINARY RECONNAISANCE 

AQUISTITON OF REMOTE SENSED DATA 

FIELD WORK, RELEVE ANALYSES 

MAP PREPARATION 

REPORT WRITING 
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Appendix A 

Plants visible in October, 1992, at Salinas Pueblo Missions National Monument, New Mexico. 
List not intended to fully represent flora of Monument. 

Pinus edulls, Pinon pine 
Pinus pont.IJrOStJ, Ponderosa Pine 
Juniperus monosperma, One seeded Juniper 
PopulllS rremontll~ Cottonwood 
Ouercus {l8mbelli, Scrub oak 
Ouercus turbinella, Scrub oak 
(Jlmus pumultJ, Siberian elm 

Shrubs 

Cerctr8rpl.lS sp. Mountain mahogany 
Atriplex canescens, Four winged saltbush 
Yucca mti/, ( total of 3 species) 
Berberis fremontli' (l1ahonia fremontli)- Fremont Mahonia 
Prvnussp. 
Rhus trilobata, Squawbush 
Tetr~mlacanescens, Horsebrush 
HeterothectJ v ill0S8, Hai ry Go ldenaster 
Ceratoiti1s lantana, Winterfat 
SaII;yexigl.l8, Send-bar willow 
Ras-asp. 
Ribessp. 

Herbacous plants 

Artemisiacampestris 
Artem isia dracunculus 
Artemella rriglda 
Lepidium campe.stris 
8ilia milltiflora 
Aster commutlltvs 
Conyza canadlnse, Horseweed 
Opl/ntla ? eclJi/J0C8rpa, Pale cholla 
Cirsium tJrvense, Thistle 
Lye/vm ? torreyl: Tomatil1a 
Equisetllm sp, Horestails 
Clematis Iingustr/cum 
ParthentXissllsqllinqll8folia- Wood bind 
t18mm8/tJr lasp. 
EriOf}!1num alatum 
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Grasses 

Boule/oua curlipent:lua, S1de oats grama 
St ip8 commat8 
Oryzopsis hymenoicBs1 Indian ricegrass 
FestIJC80vif18 
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