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Prehcs 

This paper include, information fiom floristic studics that w r c  made 15 yean ago. In aii artcmpt to 

"round-up" all dau from previous plant survcys for the devclopmcnt of?  vegetation land covcr map, 
wc havc dccidcd ro compilc this information in this report. Succcssion s tudia  are nrc for thcarcz 
and che information p thr rcd  provides .I smdl amounr  of dan that may bc uwful in the fi t turc Each 
of rhc ficlds dcscribcd has had ocher disturbances since thc original study in 19Y2. Exccpt for nvo 
ficlds, wc have not collcctcd quanrintivc d m  since 1782. In 1993, in  sssociation wi:h othn studics. 

wc rcatablidicd tnnsccts on w o  of the ficlb within L n s  Alamos National Lhntory b u n d a r i a  
In  chis report. wc compare thc data collecred from thc nvo ficfds in  1'392 with that collccrcc! in 1933. 
Wc havc dwurncnrcd chanKc\ in rhc fictds through phorop-aphy ofeach \ire, and we havc 

incorporarcd old phoropphs  nkcn in 1764 by Homcr Pickcns. In 1996. we rcvisitcd thc sitcs, 

dcvclopcd global positioning y t e m  (GPS) p i n t < ,  and took additional phoropphs .  Wicrc 

ippropriarc wc havc includcd t h o c  comparxivc photographs. 



Old-Field Plant Succession on the Pajarito Plateau 
%dene fom. Gail Tiamsy, Mary Mullon. IJary SaI&uty 

Abstract 

Eight fallow hisroric fields of thc p n d c r o u  pinc and pinon-iunipcr cover 
dctcrminc spccics composition and disrrihucion. Thc pu- of the study was to undmand p h r  
succession on old ficlds w rclatcd to mrc!anid ly  manipulated sica such a> marcrial &*pod 
(MDA). Additionally. wc wantcd a listing of specie o n  disturbcd land% of rhc Pajuiru P L K ~ u  to 

aidc in the tcclamadon planning of M Dhs using natiuc s p c c i c ~  We also wanted to dererminc ifany 
spccics could bc uwd as an indiuror of Jisrurbanct. Thc cight historic fields wcrc a!] wic!!in h 
tUarno\ County, Scw ,Mexico, and had been abandoncd i n  !943. Two iitm wcrc within Lhc 
boundaria of Lm .Uarnos National k h o n t o r y  and WCTC studicd both in 13S2 and 1333. Thcotha 
sirs wcrc in the norrhcrn parr of Los Aamm County. on Forest Scrvict lands. and wcre m d i d  only 
in 1382. T h c  study providcs a description of ach ofrhc  ficld sir- historic information about rhc 
hornarcad\ from patent applications, 3 photographic rccord of some of thc ko, and a fisringof 
spccim found within a c h  field. Sat is t ia l  analyses wcrc uxd KO compare the information obdncd 
from a c h  ficld, data coIJe~cd in nvo fields in I382 and 1393, and data from MDAr in a similar 
tirnc pcriod with thc old ficld dam. W c  31- dcrermincd which plant y x c i n  wcrc thc most 
dominant on a c h  sicc and compared that dita with information for adjaccnt forcsred ;UQ\ Thc 
study \bowed that thnc  WCTC 78 diffcrcnt plant spccia found on disturbed sir- Of these 75 
apeciec;, 23 wcrc foiind to bc dominant on onc or more af the XlDAs o r  old t i c l d ~  Howccvcr. only 5 
spccics wcrc common on all sit-. T h e  spccin in thc gaur Ammbrj (A. w m r h i i m d  A. 
dmruncrrlrrr) wcrc found to hc dominant on b o t h  MDtL and otd f is ld~ Both hpccia \ v a t  a pod 
indiwror ofdisturbancc. When wc compared the  1382 dam with the :PI3 data collccrcd on h ~ o  

fields, we found forb spccia wcre rcplaccd by grass as succasion prccecded. A cluiter analpis 
comparing old fields with MDAt showcd that thc old fields and ,CIDtLs wcrc dis imi t r .  Howcwr, 
rhc clusn a n d p i s  did show that  MDAs wcrc similar to XIDA and old fields similar KO old fields. 
Thc ,MDAs appcarcd to havc more hpccics common to earlicr succc&nal s u p  than did thc old 
fields. Hisroridly thc ,MDA disrurbancc is morc recent than thc old-field dimirbancc by 10 to 20 
years. Species such . 2 ~  swcct clovcr and cha t  p s s  wcrc found o n  LIDAS but only ocusionally in  old 
f~clds. Mid- ro brc-succcssion;d spccin were commonly tbund on old ficldi Alrhough. t h r  
discurbancc history of each sicc ia irnperfcctly known, the study dorrs provide an indiwrion of 
succcssionil proccsscs within disturbed sites of rhc  Pajirito Platau. Additionally, ir provide a listing 
o f  spccics th;ir will invaifc disturbed sit-, spccia that may bc uwd in site rcclamarion. 

wee w m q d  ;o 



1 .O Introduction 
Disturbance, both man-madc (c.g.. 

construction bulldozing) and natural (e.g,, t7rc 
flood), luds i succasionil prwrccsc by which 
hare soil bccoma vqczatcd An undcnanding 
ofthc s p k  c o r n p i n o n  ar thc variom s t a s a  

along the succmional proox  is imporrant to 

undcntand thc rcchmadon of an a r a  the 
prevention of soil Iov., and. in some cam h c  
integrity of a ritc-thar is, was thcrc some 
undocumcntcd disrurbancc during the proccs 
such as M n g o r  d u c n r  d u m p i n g  

In thc 193% thcrc UT. conccm abou: the 
integrity ofwzstc site c~wm due  to thc incmion 
and dcvelopment of plant communin'm within 
the disturbed ;ua\ Hakonwn ct 21, (1951) 
showed that rodtingdcpths of ptanrs, r h t  
cv;lpotranspintion ratcs, and the amccion of 
such sita to bunowinganirnib were inn ucnd~l 
Lctors in wam sitc intcgriry. Shallow-rmtcd 
plants and thocc with high or;ipotranspinnon 
r a r e  wcrc more dhinblc than dccp-rmtcd 
plann Dctprootcd plants could brach covm 
and ptcnrially bring contaminants IO thc 
sudace or could bc a pathway for water to cntcr 
waste. Thus the site covcr prquon'on. the 
xcding and planting of spccics, and the 
maintnancc strat+ wcrc importlnr {or long- 
rerm wa..tc sirc inrqriry. 

To undersand the long-term inregrin. ofa 
site. we needed KO know what plants wcrc on 
rhc prcxnr sita ;urd whar wodd fx thc !on6 
tcrm csublishment of p h e  o n  a site 
(succcuional proccuu). In 1390. we wrvcyd 
the flora ofwaste dispwl sita (now known a\ 
marcrid dispoul arcas [MDAs]) ar b Aarnos 
Xxioml Labonmy U Y L )  (Timcy and 
Foxx 1352). During rhosc midim, wc found 
four rpccia ofAnm.&.r (wormwd)--/f. 
dtarunrdus (filsc tarragon). ,?.fixit& 
(atafixa). A. ludoviciand subsp. alhh 
(Louisiana wormwood), and A, wmtrhii 
(Grruth worrnwb0d)- WCTC common 
component* of the flora ofdisturbcd sircs. 

Ihrtc of the: MDhs had k n  pkcd on 
fillow ficldr chat had bccn abandoned in  the 
1940s. In xu! of thc 6cld not dsrurbd by &e 
\ \ w e  site p rcpndon .  thcrc sctmed to be a 
similar prtcrn of a m p r i d o n  with a common 
componcnr bring spccics o f h m 2 i u +  
Thcrdorc. in 1392, the mdy has  cspandcd ro 
Imk at  old-ficld sires both on and ofFLL1'L 

Thc sum- were intmdcd TO dcrcumcnt 
plans chancrcrin'ng rhr &srurbcd ucas in and 
around LYSL to hc!p in 3tc prediction of 
rapon= of plano re disnLIbrncc and co prolidc 
a list oi potmtial indiarorc of pm<&us 
disruhancc 

1.1 Lircr;ltureReviw 
n c  P;riUito Platuu b s  Iud a lmg hisro? 

of usc by different group of pcoplcc Evidmcc 
ofprchistoric ruins and prdcns show- 
disnrrhcc by  man ;Is e;uly ax I O.Oo0 >- ap 
( S t m  197 .  Thc p l r a u  has bccn logged. 
p z c d  and d r y - h c d  Jnce thc a d  of rhe 
1 S o h  Mort rcccnr di~wrbanccr  indudc  
burned arar, dbpul  sit- :adh and orha 
smmr- which provide an oppommiry r b  
study the r e s p n r  ofthe tlon ro diuurbanc- 
over widc time ualcs. 

2 



Panerns of succcssion have txcn a topic of 
research sincc the lite 1800s. I t  WLS possiblc to 

idcntiiy typcs ofdisturbances and chc rime of 
abandonment through records. Somc of thc 
carlicst rcscarch involvcd roadsidc disrurlancci. 
Shana  (1917) found that succasion in rhmc 
aras  wcnt through an mrly-weed phzu.  a Iatc- 
wecd p h ; ~ ~ ,  n short-Iivcd grass phzc,  a 
pcrcnnid phasc, an carly short-pss phasc, and 
a late short-gmss phLw. This cventually Icd to a 
short-gras h o d  community, which could d\o be 
found in undisturbcd communities, Rcscarch 
by othcr individuals rccordcd pattcrns similar to 
Shanrr’s by studying ficlds from thc time of 
abindonmcnr (Savage and Runyon 1937, Judd 
and Jackson 1339, Judd 1340, and Wcavcr and 
A!bcrtson 19%). In 194L Cosrclto defined a 
model for succcsional proccsscs. With an 
incrwsc in thc spccics comp\it ion,  hc rcporrcd 
(1) the rcpliccmcnt of annuals by perennials, 
(2) a gradual rcduction in rlic percenagc of 
cornpitien conritutcd by forbs, (3) thc 
incrcwd abundancc of p s s .  and (4) an 
incrcasc in density of ground cover. This \vas 

gcncnlly supported by Luchbiugh ( 1955) who 
dwribcd the pattern of succasion afier 
abmdonmcnr in thrcc phases: (1) forbs and 
annual p s %  (2) sut-tclimzx pcrcnnial j p s s .  and 
(3) percnnizl p s s  climax. In a funhcr study. 
Tomanck ct al. (1355) found that ahandoncd 
fields in ccnml L n w  had a 33% covcr v h c  
ofwhich two-thirds wcre longlivcd pcrcnnials 
and onc-third WCTC short-livcd permnula 
Additional disrurbances IO ficIds have at- k e n  
rexwched such as Dykstcrhui; study (194s). 
Hc found that ticlds that apcricnccd lit& o r  
no livestock @ng and thou: protccrcd fiom 
acos ive  erosion would rccovcr more quickly 
than thosc that had s u E d  Lrthcr 
disturbme. 

The study ofold kid\ hAs conmiurcd 
morc than succmion pirrcrns Thmc has bcm 
an e!3ort LO idati+ plant spccics that indiurc 
prwious disturbances. Plants gcnally known 
as “colonimw arc usually L!C finr to grm’ on 
disrurbcd sir- Sita can bc occupied by narivc 

or introduced planrs that a n  our-compxe 
othcr spccics \vhcn thc natural community i s  

upIct (Dury and Nisbcr 1373). For insnncc, in 
thc 1940s and 1350s. rumblwccds (&bok 
huh1 wcrc introduced into the Southwar in a 
FILY shipment Plants qowing on prchiston’c 
ruins are iisually diffacnt from thc 
surrounding, undisturbcd comrnuniria and arc 
ofrcn oncs known to havc ken of somc 
economic vduc during prchisroric timcs in die 
.Southwat (Yamell 1358). O n  historic sires, old 
animal pcnh dry-firrncd fields. logcd arcas. 
and hornatcad site?; all ,scan to have 
vqcr;ttional composirions diffkrcnt fiom thcir 
aurroundinp. hdditionil work by Timv and 
Foxx (1 382) on low-lcvcl ndioactivc waste 
d i s p u l  sire  in thc Lo\ Aamos a r a  ha\ found 
one or more wormwood spccia to havc thc 
highor imprtancc indica, and arc atso 
disercnt from surrounding vcgmtion 
compo4 tion. 

2-0 Lacation Of Study 
Thc old-5cld srudy sire arc loclrcd within 

Lo\ tUamcn County. Sa* Xlaico. on the 
Pajirito Pfatcau. The Paiarito Platau is on tlic 
a\ t -ccnml cdgc of the Jcma Mountrins 
(Fiprc 1). Thmc mounnins arc formcd by a 
comples pile of volanic rocb along rhc 
norrhwcst margin of rhc Ria Gnndc rif; in 
norrh-cend Scw ,Lfexjco. Thc pt tau .  which 
forma an apron ofvolunic  sedimentary r d s  
along the eastern flank of &e mounuins is 
alipcd approximately nonh-routh and i\ about 
32 to 40 km (20 to 25 mi) in lcngh and 8 to 
16 km (5 to IO mi) wide. The p t r a u  d o p  
gcndy amarc! itom an deration ofabout 
2236 m (7500 l?) n a r  thc m o u n d m  mwrd 
the KO Crandc. whac i t  tennirutcs at an 
clcvation ofabout I&W m (6XO ti) in stcc~, 
slopcs formcd by thedowncum‘nSofrhc Rio 
Ch.nJc, which lia at I U T  m (so0 ti). 
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Thc plateau has bccn dismcd into 3 
number of narrow mua.. soouthcwt-trcnding 
intcrmitrcnr strams. The apronlike pttcau at 
she bx.c of the mounuins cam& into 
tingelike mesas scpararcd by dccp canyons. 
The g c o l ~ c l l  suhtrat~.  Bandclia T u K  wa$ 
depositcd from volcanic eruptions in c'hcJcma 
Mounninc abou: 1.1 to 1.4 mi1lion years ago 

volani- which arc underlain by the 
conglornmtc of the Puyc Fomudon (&\I 
198s). This a n d o m e r a r e  intcrmkwith 
Chino M e a  basaln d o n g  rhc KO G m d c  

The clirnatc of this xu is charaacritcd by a 
miarid ,  tcmpcrarc mounuin dimatc uirh 
sumrncr rempcnrum typidty ringing riom 10 
to 2 . X  (50 ro SOOF) during a 2Chr p..'od 
(Bowcn 1770). W n t c r  rcmpcnrurc. ~cncx~lly 
n n g c  from about 4 to 1 1 *C (thc rems to 50°F) 
during a 24-hr period. Thc annual 
prccipimdon in thc viciniry of Ln &mos 
n n g a f i o m  32 to46an (1310 IS in.) with 
much of it o c m r r i n g d u r i q w r n m c r  rain 
showcn in JuIy and A u p t  

(LLVL 19s). n c  n.&i ovmbp ocher 

3.0 Historial Backpund of the Pajarito 
Plateau 

Thc h j a t i r o  Plateau h;lr bccn in usc far ar 
l c ~ s e  10.000 years. Huntcrlgthcrcr g o u p  of 
Palco-Indianc, idcntificd by their s p a r  p a i n n  
rnvcncd the plateau prohably for wild gamc  
bcrri- num, and otha wild tiuitr ( h e n  
1377). hound thc L a  1 100s. thc Pueblo 
Indians xrtlcd in thc area and t q a n  agiculturc 
on thc rn-5 and canyon bonams (Fon and 
Tinncy 19S4). Thc first atensivc farming on 
the Pajariru P h r a u  WAS i b o u r  1 150 SiD by the 
Pueblo I11 pcoplcs. Lrgc pueblo scrtlcments 
wcrc in plicc in rhc 1atc 1300s but wcrc 
abandoned about I500 AD. pouibly due to 
drought and soil dcplcn'on ( S t m  137'). 

Ol5Fbld Plant SucmJon on the Pajarito Plateau 

U;ith thc arrival ot'rhr Spanish, grazing 
animah wch a\ x h q .  gcua cow.+ and how 
wcfc introduced, b%rep m e  thc rm+r 
dornm-c Iivmock unril the late ISOOC. when 
a d c  h m t  m r c  proh'cablc, H*woricrl 
information i n d i o t n  that Pajarito Canyon wx* 
uscd a\ a wurcc of wtcf for sheep and lata, 
psibly. for artk horn n a r k  f;uIchcc 

the land h r  k a m c  known as the Runon 
L'igil G n n r  (Figure 2). P&o Sanchez I ivd  in 
slnta Crut and in 1741 hc pca'doncd 
Governor G ~ ~ p a r  Domir ip  Mcndon fm a 
grant ofmlunt land u'ccf ofthc Rio Gmdc in 
order to supprs his fhik SarIy IO0 yars 
Iara h i m  of Pedro Sand& *Id thc grant to 
Ramon \5gil (hp.. lS51) juu ar thc rime rhc 
US Govcrnmcnr w.. wrvqing thc zfcl; 

thcrc5fc, rhc name Ramon LFgi C ~ L  From 
I573 to 1943 t h c p n c  &an& Lmdswvd 
rim- cvcnrually corning under owndipof 
U;rin:Teld Smith of Milwd~ WFncomin. and 
Edwtrd P Shclron ofC?cvchd. Ohia From 
titar rime until the clrly '1940s. rhe p n r  ~ 2 %  

u d  for lumbering, p z i n g  liieuo& and 
homcstadi ng. 

Tn ISV, H. S. a U c h  b u g h r  logging 
and r i m k  n g h h  10 the Ramon Mgil Grant 
which ";LS ju\r cast and wuth ofthe Anchor 
b n c h .  A n m m p t p  m-de of Occembcr 1903 
spcculared that Buckrnan cut ,%.ooO,MH) bard 
fcct on thc 3 2 . 0 0 0 - a ~ ~  g n n ~  k c a s  a d j x c n t  to 

the Grant were alw lwcd whm the Iand w s  
wld KO thc Ramon L m d  and Lumbcr Company 
in 1%. Thc fogging induzry conrinucd clear- 
curring atas into thc 174h (F0.w and Tcmq 
19%). 

From approximately 1 El5 through I S S .  
the L m o n  Vigil Grant was rented to a T-s 
attlcman, W. C Bishop. who ran 3000 had of 
ante on 32,000 acres ( C h u n k  1374). From 
the arly 1900s through t h e  1940% the Iand was 
used as part of the Grant USFS grazing 
allotmcnnc~ The Ramon k7giI Gmnt  dlormcnt 
cupportcd 130 animals ( F o r a t  Scrvicc Mcmos 
archived at thc Lbs %mas Hinor id  Socicry). 

From I 742 to 175 1 Pedro &&CZ o d  

- 
S 





.Gcr the Homestead Act of 1862, thc 
p h m u  wcsc and north of the Ibmon V~gil 
Gnnt  bccamc hornatcads for summa grazing 
arc35 and subcistcncc agriculture. Thc act  

granted quarter-scccu'ons o f  land ro any scccnlcr 
who occupied a sirc for five yam. Scctions of 
mesa top and canyon bottom were clarcd for 
such crops ~s beans, what. corn, alfalh., and 
oats. In  addition to a s h  aops. xtt lcn usuIIy 
had small v q p h l c  grdcn.; and fruit orchards 
n a r  their cabins (McGchcc cr al., p. corn.) 
Scnlm also kept small hcrds of goats. h o r n  
cows, and shccp (Fom and Tcrncy 1384). 
Most familim stayed during the warm months 
and win tcrcd in rawns such as Buckman and 
S w a  Fc or in thc Espafiola Vallcy. By 1337,35 
horncstab occupied about 15 km' (G mi? of 
thc kjarito Plarcau (Figure 3)(Fo'oxx and Ticrncy 
1984). Eventually thc lands known as the 
Ramon Vigil Grant wcrc purchxscd by Frank 
Bond of Lpmola. Much of  the gnnt  v a s  

acquircd by the Fcdcral Govcrnmcnr in 1343 
for chc ~Llanhitcan Projcct. L rc r  in the 1060s. 
portions of thc southcrn boundary of thc p a n t  
bcarnc parr of Bandcticr Xarional &lonumenr. 
L o s  rUamos County WJS csnblishcd by state 
mtute in 134s from Santa Fc and Sandoval 
Counties, and the communirie\ of  bs Afamob 
and Whitc Rock dcvdopcd. 

In 1343, the Federal Government acquired 
approximatcly 54.000 acres of thc platmu 
through condcrnnirion or purchasc (Chambers 
1974) (Figure 4 and Appendix A). Farms and 
thc Los Alamob h n c h  School wcre nbindoncd 
and grazing nllormcnrs were discontinued. Thc 
acquircd arca included 4 x  ofthc old homcstad 
sites emmined in this scudy 

Aftcr World War TI, thc Laborarory 
continucd to mist. From thc beginning, 
building5 and facilitk were often placed in 
arcas clcarcd by IoGingor fkming. T h c  r s u l r  
is thar fallow fields. hometad  sites. and logcd 
a r c s  have had di Kcrcnr disrurbincn occurring 
ovcr L+C dcwdn. In more rcccnt ycars 
urbanir~~tion, including dcvelopmcnt of r o d  
ways, cxrcnsive building, and wauc burial (to 

mrnc a fcw) have disrurbcd both forcxcd and 
nonforestcd sires. At-\ that rcvmcd back KO 
rhc USFS have bccn used for rccracion and 
some anlc grazing. 

thc p a r  45 yam. Afkr rhc purchaseor 
condemnation of the hornmads and adjacent 
agriculrunl ficlds, crosion became a scverc 
ptoblcm in Garcia G n y o n  (Pickcns 1364). In 
the nrly I9GOk a watershed dcvclopmmt 
projcct WLS cswblishcd to alleviate this problem. 

Somc reclamtion of sites has 0ceLLtrCci in 

4.0 Dcmiption of Homestead Sit- 

rhc fmmarads of the Lm Atmos arca 
compilcd from Bureau of Lvld htanagcmcnr 
(BLVj rccord5. The listing has ccmtificare 
numbers, appliucion n u m b .  dare, and 
acrcagc. Appendix E, Table B-2 provides 
information compilcd L,r R F. Shaw comparing 
the 1942 owncn with the original p n t c s .  
Appendix B, Tablc E3 %how thc w i n g  
allotmcnts and animals on cleh allotment in 
1943. Information in thc following r a i o n  is a 
summation from thcsc list$ and hornatcad 
docurncnb obwinod from the Xationrl 
Archives. &cau= of Iandwpc changes, 
inhtn'unccs, and indisrincr maps, we have used 
a variety ofmurccs to dcterminc thc narncs of 
n c h  sirc. 

Eclds 1.2, and 3 (Archuleu. Garcia, and 
E k k r g  Ficlds) arc located in Carcia Gnyon OR 
land thar now belongs to thc USFS or is in 
private owncrship. Ficldb 4 and 5 (Chupadcros 
and Purnicc Mine Fields) arc locared on thc 
Smta Fc Sarional Form. Fcld G ( h a  Field) 
is within Rndi j i  Gnyon and is on land 
klongiing to rhc Departmcnt o f h c r p  (DOQ 
and is ncar thc Sportman's Club firing n n g c  
Ttvo fields arc within the boundxia of LLYL 
Field i (Mon t0.m Field) is on Sigma &fa and 
Field 9 (Monroya y C o m a  Fic!d) is  o n  
Twomilc &lesa. Tabla 1 and 2 give d 4 p t i v e  
and historial informarion about the fie101 
Table 1 I;iva the Icet ion ofach h'cld; Xble 2 
indicates the hnmcstadcr and thc crop gown. 

Appcndis B, Tablc EL1 shows a listing ofall 

0ld.Fbld Plant Sucmdon on the Psjarito W a a u  
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Figurc 3. Acrilrl photograph of Lm A l a m  townsite taken in 1935 showing the extensive I d  ara!! u d  
for Jy-land farming (X~tioml Archives 3rd Rccorrl .Service, Wahingron. Dc, 

Rio Gnnde series Xo, I4m. &IC is I:-tbSO. 
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4.1 Ficld 1 (ctchuIdAlamitos Fidd) 
This  h o m a t a d  fkld w a  parentcd undcr 

Ezcquicl Garcia in 13'3 Ir \y;~'i rdencd to as 
the hrchulcra Field in documam by Homa 
Pickrns and is ollcd Harniros in otha 
Iitcnmrc Garcia hornarcadcd approxirnatcly 
42.5 acrm in I322 and ;L? addi t iod  14.35 
acrcs in 1938. His first homatad  e n q  w 
filcd in 1914. bur permanent raidmnceon thc 
land b c p n  in 131 5. Improvcmcnu to the 
parcel includcd a one-room log hour, a c o d  
made of logs, a chicken house. arid a wire fmcc 
on the w a t  sidc of thc propmy. Only 25 sacs 
were listed xs suiablc for culavanon. and by 
1921 all of this was plmted in mop. Corn and 
beans wcrc thc major food itcms grown. with 
thc addition of oats, pnrocs, and w h a t  over 
the y a n  thc Iind w a s  occupied. T h e  t n d  had 
n o  mrrrcttan~blc timbcr, nor war it suitable for 
irrigation. 

dlormcnts belongcd to six individuals 
surnamcd Garcia two named G m w -  nvo 
namcd Gomlm, onc Gnnc, one L o p  thrcc 
named Roybal. and w o  named Trujillo. A total 
of 190 tnimals wcrc dfowcd (Appendix B). 

This field lics at the highat altimdc. 2 3 2  
m (7440 Fr), of all thc ficlds in the Garcia- 
Chupadcros Gnyons  arm. Two log building 
still sund on the site along with part of an 
homo (oven). Eprc  5 shows the condition of 
rhc buildinp on the  sire in (a) 1982, (b) 1933, 
and (c) 1936, 

W'c found chat thcrc wcrc mmc rclativcly 
large pondcrow pinc trccs scattered throughout 
thc ficld. A.m. somc hrgc stumps wcrc ncxt to 
IO- to 12-in.-diamcter [rem t h x  probably grew 
ificr thc stumps had bccn cut, This m m  top 
location is surrounded by pndcrou pine and 
gamblc oak. 

crosion when Eirming cased and thc land was 
no longcr tillcd. A. parr of the Sor thcrn  KO 
Grmdc Rcliourcc Conwwntion and 
Dcvclopmcnr Project. thrcc hornatcad fields (a 
toul of GO acrcs) were plintcd with g n s x s ,  

In USFS documcnrs for 1943, the gcuing 

Thc Archulcra Field suffcrcd from cxtcnsivc 

In an Ocrobcr 13G mcmo to Hurlon Ray 
SCS, Glenn C Xincr c a r a  that the <olIowing 
iccomplishmcnci haw bccn complctd 

Old.Fleld Plant Succeaision on t4he Pajarlto Plateau 
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This rncrno goes on to uy h t  in July 13tS 

1ndiangm-s (PM-C-54) 
Lirtlc bluestem (pasturn) 
Big bluatem (r,M-GI13) 
Blue p a m a  (Lovingon) 
Sidmaa (%ugh and PM-SXl-36S) 
B r o w  s p e c k  may also be u.. 

the a r a  will bc planted with 

fr! mo&m mcmo &red August 13G4 From 
S. H. Fuchs to E. E Wingfield the foIlowing is 
statcd: 

In  a mcmo to L K Sandoval on A U ~ I  8, 
I3GS, Jma Folk rtponcd the following 
infomadon s b u r  the: soils on  kchulca 
Gar&. and Homatad Fields. 











Figure 10. Mountain mshopny (C2renrorprt.r mnntunusl weds plant4 on Archuleta Field (Field 1) in 1%. 

In a lcttcr to thc Secretary o f  Intcrior, May 
14. 1314, thcrcwzs a rcquest foropcn land (55  
acrcs) applied for by Adolfo Garcia in 13 10. 
Garcia and his family b q p n  rcsidtncc on the 
land in 1314 and filcd a h o m a t a d  ippliwtion 
in 1921 for 55 acres. Anothcr application wa.\ 
madc in 1932 for an additional 4.5 acres of 
land. Land patents wcre issued in 1324 and in 
1333. fmprovcmens madc to thc land 
includcd a rhrce-room log h o w ,  a sublc, one 
corral for artlc. a wire fence encornpssing 35 
acres, a chicken coop, and a hog pcn. T h e  1321 
appliwrion included chis description. 

Figure 12 shows h c  condition of chc log 
howc in (a) 1382, (b) 1933, and (c) 1336. 

Adolfo Garcia gmv wed crops on Ihc 
hornetcad. In 1313. IS a a c ~  o f  bans, corn. 
and whar were culrivatcd A crop of barlcywts 
added to the fields in 1323. The acrcagc w s  
i n d  in 1320 co 18.5 acres and again in 
1920 to 13.5 acres. The firstycar. 1313. he 
harvcstcd 5000 Ib of b u n s  3000 Ib ofcorn, 
and 2500 Ib oFwhut. In 1320 he hiweted 
2000 Ib ofbans, 2500 Ib ofcorn, and 1875 lb 
of what Thc harvest w;5s much l a  in 1922 
with only 200 Ib of bans. GOO lb ofcom, and 
500 Ib ofwhat.  In 1 3 3  he harvcsrcd 1000 Ib 
of beans, SO00 Ib of  corn. and 375 Ib of  
barley. (Homestad Entry, .May 17, t324). 



Thc clwation of this sire is about 2130 rn 
(71 00 fi). It i s  generally situated in p o n d a o s  
pine cover type. A u b i n  is loutcd at chc w m  
cnd of the h o m c s t d  and ficlds lie IO rhc 
n o n h a c  Scvml stone divcnions or watcr 
catchment dams arc among thc trees to Ehc 
northust side, and a ditch runs along thc uppcr 
south sideof the ficldc. "time arc bclicvcd to bc 
prehistoric smmres dong  wirh a ruin war of 
thc ubin.  &cr thc Lnd u x s  rcrnovcd fiom 
cultivation. crosion apparently bccamc i t r g e  
problcm. Records from Homer Pickins indiare 
char in 13M a Wldlifc Habitat and Watmhed 
Dcvdopmcnt Projrctwxs undertaken to use 
ficids in Garcia Canyon 2% an atpen'mcnr for 
planting various rlpes of forage seed. A uatcr 

catchment w a s  put in or enIargcd. Figure 13 
shows rhc warm urchmcnr throug!! time. Thc 
cntirc field WLS diskcd (Figure 14) and uxded 
with iMmotlbra N d w  and Prralorcrmum 
p u p m m .  Boy scoum planted t rca and 
sh rub  (Figure IS). During this three-ycar 
project the cntirc u p p r  wuih half of the field 
w x  planted with pinc sccdl inp Erosion now 
seems to bc minimal. 

In 3 memo to file by Homer Pickem, July 
25,136G. Pickens indiutm, 

4.3 Field 3 ( E k b q  Field) 

adjaccnr hornetcads and mas of land 
throughout Garcia G n y o n  TO the cast. All lands 
owncd by thc Carcias were planrcd in beans. 
The  nzrncs wc hwc loutcd for dii\ field include 

The Garcia fimilp cvcnruIly acquired 

Homatud Ficld-during Homer Picken's 
&xion projm-a.nd E k b q  Fidd In 
I9!32 when we did thc survey, rhc lands were 
owncd by the 
rhc ark acquisition by the AEC ahgwirh 
orhcr 

Thc clcvltion O f t h k  sire is h t  20" m 
(7000 A). and the sire is Iccarcd au ofGarcia 
Kdd It lies on  a k c h  h v c  thc arum 
channcl and gently s l o p  to tiK casr in a 
p o n d a o u  pincdominitcd community. 

Heavy erosion dm h m c  a problem in 
this ficld ha thc land wzs wold to the 
govimmmt. IXarcr atchmcnawerc app;uc"dy 
dcvclopcd on rhac fields also ( E p  16). Thc 
land w s  r&med in 13G un&r the: umc 

program d m i  by Homa Kckens Hay 
q u i p m a t  was urd to fill in gullies m d  to 
contour hiilu'dcrand r d  p w x  In 1992, 
the E k b q  Ecld was a 4 1 ,  priv;ltcly owned 
puccl. The original cnrral \tObd near rhc 
cncnncc of the field and by I Wi ck cord W;L\ 

disintegrating (Figure 12. Thc iicM is 
prc\cntly dominatcd hv chamiu and ot!a 
plants of di\turbancc (Egure IS). 

This &Id vas part of 

4.4 Ecld 4 (Chupadcros Fidd) 

CopAr Pumice Mine on .Sann Fe St t ion l l  
Fortst lands. I t  is at an clcwrion of 
approximately 2055; m ((350 ft) and ovcloob 
Chupadcros Gnyon.  The m c u  s l o p  gently 
to the WCIC and is dorrcd with junipcr urd a few 
uattcrcd pondaou pine (Figure 19}. A hisroric 
field Chupdcro\  u s  nor plowed bur used a\ 
pasmrc land for livestock Both \ h y ,  md 
wnle have bccn g a d  in thc ara before 2nd 
during thc hornfirm0 ma, The fidd w a 5  

removed !?om anivc farming in the 1 3 4 k  
&ow it ux\ not plowvd evidcncc of 
prchistoric grkI gardcns or wm conunition 
devices a n  still be seen in thk field sugpdng 
that it may have bccn at 1-5~ pam'ally clarcd 
by Indians prior to the: a m d  of the Spanish in 
the 1500% 

Field 4 lays on a mea top northwar ofrhc 

+.h 
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Fiyrc 12. The condition of the log h o w  in Garcia Field Field 2) in la) 19x2, (h) 1993. and IC) 1% 
The lonc juniper in the iicld in she forcpund is the wnc in (a) Jnd (c). - 
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Fiyrc 17. The corn1 in E k k g  Field Geld 3) in fa) 1982 and (ti) 1997. 
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4.5 Fidd 5 (Pumice Kic Field) 

acquircd by &e M C  for rhc ,Manhatun 
ProjcEt This fidd lia ?&st ouaidc the 
northeastern bordcr of h e  purchasc within the 
Sann Fc National Forest. Thc clw~rion of this 
mesa top sire i s  approximardy 1380 m (a00 
6). and while the dominant vqmt ion  is now 
pinon and junipcr. rhc mesa top appears to h v c  
had pine on it in thc p u r  A fcw old pondaov 
pine srumps wcrc found. indicating historic 
logghg and field daring. Thc Pumicc bMMinc 
Rctd was also used ;IS grazing land for livcsrock 
during the homatad rra, Prehistoric g r d c n  
plots were found in an arca just north of the 
pumice nine as well as a small plot on the 
norchcrn portion of the field. The field is on 
the southwst edge of thc &par Pumice Minc. 
Figure 20 shows viovs of the field in (a) 1352, 
(b) 1333, and (4 1336. 

Field 5 is not part of the original land arca 
4.6 Field 6 (%nu EeId) 

EdeI h a  in the 1940 acquisition n n p  
Homesrad. records show rwo homestads in the 
Rcndija Canyon ; I r a  chow of Fdaicct 
C o ~ l c s  and h d r c s  ,Martinez From thk 
information and otha Iisa, ir appurs that thc 
ficldr designated as thc Serna Eidd w e e  part of 
the Martha hornatcad, which was 62.25 
acres. ,Mardna began raidcncy in hfarch 
1312. E v q  year from thcn on he planted 
"bum. corn. whcac, PQS. and garden ScCdsI 
and 'huvcsted vcry fiir crop cvmy yczr.* At 
onc dme h a c  w z s  a w e r o o m  house, a h d c ,  
a corral, a stable. and a snull mervoir (which is 
still visible): and thc land was fcnccd. The 
G o n d c s  had approximately35 hac! of a n l e  
in thc Guaje allotmcnr for 1943, but there is no  
mention of ,M;zrrina or h a .  

Ecld G was unda thc m n e  o f J w  SI. and 

0ld.Field Plant Succajon on the Pajarno Plateau 
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Figure 20. Views of the Pumice Mine Field field 5) in (a) 1982 (h) 193. and (c) 19% 

OlMteld M t  Suaedon on the Wart10 plrtbu 





This field is locared in Rcndija Gnyon,  to 

the southcaa ofwhac is now rhc riflc range for 
thc Spomrnan*s Club. T h e  FicId stands a t  

approximately Z O i O  m (6900 ft) in elevation 
and follows the gradual canyon borcom 
drainage to rhc a s t .  The plmr communiry is 
prcdominanrly ponderosa pine with some large 
junipers and oaks in the area ( F i p r c  21). A$ 
with o t h a  ficldr. ir began to mode when the 
arm became fdlow. Dirchcs were contoured for 
crosion conrrol probably during the samc timc 
period Horna Pickcns records aosion control 
masurcs  going on in otha old 6ddL In 
addition, arroyos n a r  h e  road wcrc 6llcd with 
Chrimnu reo, by local Boy Scouts. 

disturbed much of chc x u  and in wme am 
i n c r a e d  crosion. 

S i n e  1982, of-road vchicla have funhcr 

4 3  Field 7 (!Vfonro>Q Field) 

Kgil G n n r ,  but in a homestead &m in 131 I. 
fod Albino Montoya filcd for 90 acres and KO& 

up pcmancnr rcsidcncy. Xlonroya built mml 
SPUW-~ on tlrc land includinga 1%-md- 
frame h o u s  a w d .  a hen hour, a rcuwoir, 
and awirc fmct. In 131 1,5 a c m o f b a n s ,  
corn, and oats were planted Only b a n 5  WCTC 

plantcdin 1312on 1 0 a n a o f L n d  By1314, 
25 acra  wcrc cultivated with only km 
phKCd 

Tn 1942. the hfonroya Kcid wxs part of 
lands aqriircd for chc Manharan Projccr, This 
ficld lia ar approximately 2130 m 1730 fr) in 
clcvation on the top ofwhat is known today as 
Sigma Mesa and is in rhe hcan of hbonrory 
p r o m  ( F i p r c  22). The fidd a p p s  KO have 
oncc bccn pan of  h e  ponder- pine 
communiry. P r m c l y  much ot'Monto>x Ecld 
is a junipcr- and oak-dominarcd community 
The Laboratory uses thc m a .  including chc 
field, as a rronge a r a  Prcscnr day disturbance 
also include roads and building on parts ofthe 
m o z  

T h i s  field orginally w z c  pan of the b m o n  

4.S Field 8 (,Monto>a G o m a  Field) 
Tlicrc are nvo ficlds or h o m a t a d x  o n  

Twomile M u  Ac &e time of the acquiridon, 
one was shown to bdong KO J. E. and J. FL 
hionrop (1 GO a a a )  and the orhcr to 
Donaciano G o m a .  &qcnuian X h u x  
G o m a ,  who was r a i d  o n  rhc Goma 
hornarcad was b r o u g k  to h c  mesa ua an0 
hc idenrifted both thc Monrola and the Goma 
homatad sits ~ m d ~ V d ,  Sarurday. 
February 1,1986). In an inrcrvicwwith M t  
Gama. he reclllcd his y a m  of sheep hading io 
thcValle Grandc. 

Wc did nor find parcnr records undaJ- L 
and J. R M o n r o p  bur do have patcnr rccords 
for the Goma hornarcad. lis0 by R Shw 
(Appcndii B. Tablc B2) show J u r  the ara was 
h o m a r a d c d  by M p c l  Sanchez O n e  ofrhc 
&Ids o n  Twomilc ;LIcsa wa\ parenred to 
Doruciano Gomcz in 1305 for 160 acra The 
hometad is an rhc rim of l?ajarim Canyon- 
FZcmnrnts of thc  hornarcad remain, and mils 
KO the spring used by thc homcu& arc ail1 
\hiM c 

G o m c  txF;;1" a pcmrzncnc rcsidmcc on the 
land and filed a h o m e r a d  appliarion in lW.. 
Thc imprmzmma made ro the land indudEd A 
thrcc-room 1% houx, a uablc and a fmcc 
around the propmy. 'Ihe hornatad enrrydae 

succs 25 acra wcrc d t i ~ ~ c d  in t;vonblc 
nor .+@what a o p  w e  grown: ir only 

grouing sasoru  
Thc field l i a  at approximatdy 21'90 m 

(ZWO fr) in elemion o n  a m a  top to thc 
south o f s i p  Meu. Thc Lnd &pes p d d y  
to thc c w  with &e conrour of thc m a  top. 
Pondcrsu pine dominit- the c o m m u n i v  h a c  
T h i s  fidd is also in thc middle of 
trbonrory propay and near a diymul Ute 
(MDA F) (Figure 23). Thc horncueid sire 2u. 
rernaincd rcLrivcly undisnzrbcd bur a 
mercorolo$al towc~. roads. and a H=ZUC 

dispul sire. ;LS well as r m n a n t s  ofotha old 
tialitirr u n  be found within the fidd arca. A 
small log building v a s  viciblc in 1932 and in  
1336 at o n c  side of rhe 6cId (Figure 24). 



5.0 M c f h d a l ~  
5.1 Histotid Data 

clcucd arcas in and around L.NL T h c  fields 
wcrc then lowtcd by USFS survcys and 
topographic maps. Original maps drawn a t  a 
later dare and rcdnwn from existing original 
survey work WCTC obaincd showing the 
locations of hornn:cads. Universal tnnsvcnc 
mcrcztor coordinates wcrc norcd and thc fields 
were then ground-chcckcd. T h e  AEC 
acquisition data  wcrc also rcsurchcd for 
hornatends within the counry boundaria of 
Los rUamos. 

Historical informxion on o c h  field was 
rcscarched through thc Sutc L n d  Office 
records. All land cntw papen in thc Xational 
Archivcs arc awilablc through the Gird indice 
loutcd at rcgional o f i c a  of the BLLl. Copies 
of the original land patcnn, homestcad cnrr ia  
and homatadcr mrimony lisrcd with thc 
Dcpartmcnt of the Intcrior wcrc obwincd from 
thc National Archives and Record Servicc in 
W'uhington. DC. 

All homestad cnrry p a p s  are filcd under 
thc name of cach individual land office, usually 
in two wries: one for those who hid complctcd 
chcir rcquircmcnts, and thc othcr for tho* who 
had not, Crly file series arc RG 43 (BLM: 
1 YG 3-1908). Subrcqucnt to 30 Junc 130H. all 
land entry papcrs are filcd in thc National 
Archivcs in a single numcriol s c r k  (Public 
Land Scrics) regardless of entry ypc. Thcsc 
cnvia givc thc Iccadons of each homestad in 
thc hjarito Pla tau  area daring to bcforc the 
turn of thc ccnrury. A complete file include 
original applkation, ccrtificatc of publiarion, 
proof of rwo witncsxs. proof of the claimant. 
and final ccr'fi d arc.  

Eight historic a f i d t u r d  areu WCIC chosrrn 
for study beau= of rhcir edaphic similaritin to 
previously srudied wutc disposal sit- (Tmnq 
and Foxx 13823. ,Scvml of the -stc si ta  wcrc 
louted on historic field% and a direct 
comparison would bc pouiblc h e e n  these 
and otha hkroric  field^ Each area is also 

Acrid maps from 1335 WCFC scudicd to find 

lourcd within the pondcrou pinc community 
and most arc on mcsa tops. T h c  eight sitcs were 
sclccrcd for rhc  following rcauins' (1) thc 
original dimcnsions of liisroriul agriculrutll 
a r u s  could be estimated, (2) some remponl 
panmetcrs were anilablc from historical 
documenation. (3) t h a c  fields w a c  
compinblc to low-lcvcl ndjoactivc w s t t  
d i s p u l  si tn (Ticrncy and Foxx 19SZ). and 4) 
from previous studia and obxrvations, four 
species ofArtrmriid could be considncd 'key 
spccics." 

5.2 V q m t i o n  D3t3 
At clch sirc, transccects wcrc cmblished to 

dctcrminc spccia composition, density. and 
abundancc. Collection ofvel;tadon 60 for 
old ficl& w a s  accomplishcd with t h e  ux of 
Daubenmirc ~ I O C S  for understory compncnn  
and a line intcrccpt m c t h d  for ovcnrory 
componcncs. For most fields, four 150-m (500- 
fr) tr;Lnscct.s wcre csublishcd. Each t m s m  

bcpn at  a ccntcr poinr and ran a cornpas 
direction ofapproximatcly norrh, a r t  *ourh. 
and w c s ~  Thc morc recent &a rcpeared for 
nvo old-field s i ta  only rccclrdcd dam from rwo 
150-m (500-ft) tnnwm beginning ar a ccnta  
point and hading approximately north and 
south or u s t  and wmt. 

Xfarrin and Hutchins (17YQ). Foxx and Hoard 
(I  %4), and F0.0.w and Tmey (1 395). Any 
spccimcns with qucrtionablc idcntitiatiom 
wcrc nkcn to thc University of Scw Mako 
Hnbarium for confirmation. 

Guidm used for plant idcntificadon wcrc 

5.21 Undmrory 
Thc quadrat mahod m-b u d  with a 

Daubcnrnirc plot of20 by 50 cm iS by 20 in.) 
(Daubcnmirc 1959) ro measure the 
crlptopmic and habacKnrs laycr and the 
pcrmr bare soil, line, and wmdy spccicr 1-c 
than t m (3 fc) all. K<ud &mataoifoliar 
tovcr wmc uwd to dacrminc pcrmt COY= and 
spccia cornpidon. Qudna wcrc placed 
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way3 m (1 0 fi) along o c h  t SO-m (500-fc) 
m n m  linc All lines stzrrcd ;I: a ccntnl p i n r  
and 13n a compass direction-nc line for each 
diretion: nonh. a s h  south. and WCSL For thk 
repon, only understory v q a r i o n  was looked 
at. AI vcgctadonal data thar w;ls collcctd w3s 

analpd with thc following md& 

Covcr = sum covcr of a spmkf 
(crmxet diSmcJI 0) 

kladve Cover - sum cover of a s p 4 d  
sum covcr of all +a 

(rraflfcct d i S t z n d l 0 )  

sum of ficqucncy ofdl spcdes 

Frcqucncy = = p a  occurrcncc of ;1 s p * d  

Rclarivc Fkqucncy - frqucncy of a 

Dominance fndcx II a v a q c  of rchtivc 
a v c r  and reladve fiqucncy 





- 
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Figure 24. A small log building W;LI visihk 3t one side of  Monroya y Goma Field (Field S) in 
(1 ;mJ h) 1982 and (c) in 1996. 





musurcd by the Icngth of thc cover of any 
spccics intcrsccring the transect line. This  
a n o p y  covcr was mclsurcd from the point at  
which uch parucuhr apccia first ovcrhung rhc 
transccr line to the point where that spccia 
tcrminated cover along the l inc  If cover 
ovcrkpped, that is, if here was more than one 
individual o f  thc same spccia included in that 
covcr. canopy was masurcd as conrinuou\ a$ 
long a.. thc anopy cover of that particular 
spccia had no  breaks in t h c c o v n  intersecting 
the line. If thc a n o p y  ottmdcd into the ncxt 
I s m  (So-ft) scction, the masurcmcnt WAS 

counted q a n t c l y  in the nvo sections. 

52.3 SpeU'e-s Dominance Indim 

cover and frcqumcy. To d a m i n c  which 
spccics wcrc thc  most common or dominant on 
t sitc w-c used thc dorninmcc, or importancc. 
index calculated from the rclativc covcr and 
relative Fiequcncy. Those species having an 
indo; numbcr of 5 or p t c r  wcrc defined ;st 
d o m i n i n r  Thcsc indica  wcre u .  to compare 
the individual field plant flora bcnvm fields 
and with similar &a colkctcd for thc WNC 

sires (Tcrney and Foxu 1982). 

Each field was chancrcriztd as to pcrccnr 

5 3  SOL* 
Soil s t m p l a  were d i m  horn thc old fields 

a e p t  in the Rmdija and Chupadcrm Ecldr 
Guideline. from Xmv hkxico Smte t'niv&r).; 
Soil. Plant, and WaraTesdng Labonton. were 
followed. Worc a sample wvzs akcn. thc Geld 
w x s  cxamincd for wristions in tcxmrc. color. 
slope, dcgrcc of amion.  and dminagc to IOGIKC 
arczc of uniformity. Samples were mkcn by 
hand with soil m k  soil augers, or s p a d a  to 
plow dcpth or a b u t  20.3 an (S.12 in.). 
Fificcn KO nvcnty u m p l a  wme =ken fiom 
uniform area.. and mixed togcthcr thoroughly in 
a plastic container. Thcy wcrc then dried and 
SC~X to Colorado State Univcrsirfs .Soil Tcung 
Labontory for anaI+.. SoiIs were analyzed for 
pH. bulk dcnsiry. Kcxmrc. numiiorion. 
phosphoruc and afc ium conrcnL \vam 

rcrcntion ability, cation axclung abiky  and 
phosphorus sorption. 

5.4 Sudsdcll r h a l p i s  

Graphical, n o n p a n m d c  and multivariate 
rna!!ds WETC w d  IO ; m l l y ~  pcrccn t cc~vcr. 
spccia importancc. and succession. Daa were 
displayed u4ng box plon. bar cham and sm 
plow similjrity bcnvcm p l o ~  ws dispIaycd 
using thc rcrults of a clus~cr +-ski. The 
Wlcoxon Ranksum Kcst (Gilbcrc 19Y7 WLS 

uud KO tar for a Shih in the dismbun'on of 
importance MIUCS at wasre sircs versus 013 ficlds 
for 6 spccics, and to rcsr for a shik in thc 
dissribution O f  r o d  p e n t  cmcr at wx<rc <res 
v m u .  old fields. 

6.0 Rnulcs 
6.1 Vegaan'an Characr&*tia of Each Fidd 

for a c h  field For p u p s  ofcompuiwn,  
Tablc C 1 in AppenOiu C shows an 
enumeration ofdl spca'a found on ail sir- 
Appenclica D through K havc the &a 
collccred tor uch rite by tf;lnvcL. Eprc 25 
indicltcrr thc r o d  COVQ for d1 Gghc drm Eprc 
26 rcprcscnrs the n u m k  of'ymits found on 
ach 5itc by forb, g-mc. and 5hrub. 

undmrory covcr for FicId I w 14.75. 
Twenty-one spcaa  were identi5cd from 
t r a n w  f grxs ~pcck  with a wcr of I -4% 
12 forb speda with a cd~tt of 10.6% and 2 
\hmb rrC;cs with a cove 0 f 2 X  'X"mcm 
w h a p < \  ;uld Ru&n whap$swcrc  thc 
mb.st common p.~ \pccia found m thc Jtc 
W'ormwood had rht high- pcrca~c covcr of 
f o r k  Small pondcrou p i n e  were a b  n o d  
Fc;mcrcd throughout thc area zr,d lud a 
mcavmxl covaofapproximatcly 1% .Speck 
with thc highex importlncc in&- w e  
wormwood rrukmred pin@c, and IC+ 
p l d c n  astc  (Table 3). A eomplcre&n yt for 
this Geld is in Appendix D. 

Thc p h y t o u x i o l q k l  &a wcfe earnin& 

Edd 1 (Archdm Fidd): The KO& 



Table 3. Comparison o f  covm and dominance 
indcx for rbchulca Field (Field 1). 

- 
Specin G v c r  (96) Dominance 

f n d a  

Table 4. Comparison ofcover and dominance 
index for Garcia Eeld (Field 2). 

SpCCicL Caw(%) Damituncc 
I n k  

G r u t h  wormwood 3.08 10 
k+ gnnldcn atrr  2.54 in 
Snikmcrd 23n I4 
Watcm w h a t p u  1.13 12 
Fingiic I .76 IO 
Chmia 1.55 n 
Fdre tarragon 0.13 L 

Swcrtclwcr 0.43 4 
W i t c  npwccd a.13 L 

Ruuian whe;lrpr o m  1 
Drops4 0.08 1 
Bonlchrush quirrcltail 0.03 0.q 
Evening primrw 0.04 0.5 
ljnknwn p s  0.05 0.4 
Unknown Gmpositc 0.05 0.3 
.hnct  hecblmmm 0.03 0 2  
B l u q ~ r  0.008 0.1 
Bermuda p u  0.05 0,1 
Arncriun vetch 0,oo 1 OS03 
Pondrnna pine 1 . 1  4 

7 

3 

Ficld 2 (Garcia Field): Garcia Field is 
within the ponderosa pine cover type. Thnc 
arc small trees and a fov sh rub  rhroughour thc 
a m  Thc toul undmtoy cover for Garcia 
Ficld wa.. 25.6(%. Twcnty-nine spcics were 
identified from thc mxm 3 h n s s  species 
with a covcr of 1 0.9%. IS forb spccics with a 
covcr of 143%. and 2 shrub specia with a 
cover of 0.4%. Lidc blucsrcrn and westan 
w h a r p s  wctc common on thc sicc. Grru th  
wormwood and false nrngon had thc highest 
forb cow. Thc spccics with the highat 
dominancc indices includcd armth 
wormwood. waran whargms, littlc Lluaccm,  
and filsc tarragon (Tablc 4). A complctc &a 
set for this field is in Appendix E. 

W'csttcm w h c a t p u  5. I 203 
Grruth wormwood 3.98 17 
Linlc b l u n t m  3.8 12 
W r  w q o n  3.11 11 
La@ pldcn aster 1.42 I 

Blue p m a  1.01 4 
Redrop 0,HG c 

Wolftail 1.13 3 
Dro+ 0.52 3 
Lupine 0.5 3 
Indian p r  1.3 3 
Amcrian vetch 0.12 2 
Black p r n a  o.xo - 
Mullein 0.5 I 
Chamiu 0.13 0 3 
Swccrdwcr 0.15 0.n 
Sn;rkmced 0.53 20 
P i n p c  0.1 1 0,6 
hprchr pl umc 0.25 0.6 
Spreading t l n b n c  O,O$ 0.3 
Evening primror 0.12 0.n 
ChatpA, 0.w 1 0 2  
Shepherd's punc 0.M1 0 2  

Coldmeye 0.0 1 0.1 
Wild chryunthcmum 0.001 0.1 
Dcvrt four o'clock 0.oOoj 0.1 
F l a h n r  daisy 0.03 0.1 

c. 

., 

3 

FI xu 0.001 02 

Field 3 (Ektx~g Ecld): E k b q  Field is 
within thc pondnou pine Zanc  The toai 
undcrstov cova for rhc field was 25.3%. 
Thiq-one s p e c k  werc idcna'ficd dong :hc 
uansccrx 7 p t s  spccio with a covcr of 127% 
22 forb s p e c k  wirh a covcr of%. and 2 shrub 
spccics with a covcr oFd.l%. Blue p m a  had 
rhc highar grass cove  and dumisa the highat 
forb covcr. The spcdci with the hi&.x 
domiruncc indica wcrt chamisz bluc grama, 
la+ goldcn ;LScm. snlkcwctd and filrc afngon 
(Table 5). A coomplcre &ZA sa for his field is in 
Appendix E 
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Figure 3. Cornpariaon of percent cover for all tkldL 
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Figure 26. Cornparim of n u m k  of speccm by typc for all field+.. 
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Table 5. Comparison of cover and dominancc 
indcx for Ekberg Field (Ficld 3). 

Blue Fnma 
Charniu 
Spiny galdcn wctd 
Snakouccd 
Fdr urraKon 
Bottlebruh .squirrcluil 
k r n u d a  gms 
Dmpsccd 
Rrornc 
Evening primae 
.Milkvach 
Lupine 
Littlc bluatcm 
Globcmallow 
longleaf burrcmccd 
Onc-wccd junipcr 
American vcrch 
Swccrclwcr 
Louibiana wormwood 
h t c r  
Clrcnthrcad 
White npvccd 
G m r h  w o r r n w d  
Buckwheat 
Puccoon 
P i n e  
Pniric dnvct 
Woolly InJian wheat 
Shephcrdi punc 
Mountain muhly 

7.17 
3.3 
2.1 
26 1 
1.97 
1.49 
1 .us 
1.65 
0.45 
0,4H 
0.36 
026 
0 . 3  
o.tn 
0 3  
o.?n 
0.004 
&OH 
0.05 
0.10 
0.05 
0.13 
0.04 
0.05 
0.026 
0.M 
0.03 
0.03 
0.03 
0.00 1 

25 
12 
10 
10 
10 
n 
5 
4 
.) 

-I 
- 
c 

2 
2 

0.9 
0.3 
0.3 

0.5 
a 5  
0.4 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0 2  
02 
0.1 
0.1 

3 c 

0.n 

Sticirvfd o.mi 0.1 

Ficld 4 (Chupadnos Field): Chupadcros 
Field was in thc pinon-juniper covcr eype. Thc 
ton1 understory cover for this fidd w 1 ~  13.5%. 
Twentytight species wcrc identified along thc 
rnnsecc: 5 grass spccia with a covcr of 3%. 21 
forb speck with a cover of 7%. and 2 shrub 
spccio with a cover of3.5%. Blue grama had 
the highat cover and wormwocdr the highat 
forb covcr. Small ponderosa pincsand charniw 
were sattcrcd throughour the arca. Speck  
with thc highhat dominance indices wtrc bluc 
grama, urruth wormwoodr chamis2 and l i d C  

bluestem (Table 6). A complcrc b n  SCT for this 
fXd is in A p ~ d i i  G. 

Tablc 6,  Comparison ofcova and dominzrlcc 
indcx for Chupadcros Ecld (Field 4). 

Blue p m a  
Grrurh w o r m w d  
Charniu 
tittle bluntcm 
Ruckwheat 
Arncriun vctch 
frrnh'r quncn 
Wu umpn 
Le+ golden aster 
Sticlumi 
Drnfrwfd 
Pniric sunflwcr 
One-rcd iunipn 
Spiny pldcn w d  

Ponyninr 
Hidden tlarvlr 
Fmwhccl 
Rortlehmh quirrcluil 
k i d  n u n p l d  
Bcar&tonpc 
Gcubhclrd 
Mounuin muhly 
brim mmrnpct 
Evening prirnrw 
u"0olly Indian whuc 
Rurr ian t h uclc 

Hlue pIL 

275 51 
4.72 17 
3.18 12 
0.1 1 :  
O.?? 3 
0.09 3 
0.19 - 
0.44 - 
0.4 * 
025 1 
0.17 I 
0.07 0.9 

0.9 
0.03 0.6 
0.02 0.5 
0.0: 0.5 
0.05 0.4 
0.03 0 3  
0.01 0.3 
0.01 0.3 
0.0 I 02 
0.03 0 2  
0.0 I 0.1 
0.01 0. I 
0.01 0.1 
0.01 0.1 
0.01 0.1 

* 
.) 

3 

Tanrv-rn uurd 0.01 0.1 - 
Fidd 5 (Pumice Mine Fidd): This field 

WLS in a pinon-juniper cove rypc with an 
undcntory of blue prwi  and sand drap.ctb A 
few oak., junipcr. and chamiu WCIC satrered 
chroughour thc area. The totll undmtoiy 
cover for the Pumice Wine FieId umt 16.5% 
Twtnry-six s p * a  wee idcntificd tibm 
transccw 3 
14 forb specia with a cover of 5.9% and I 
shrub s p c c i a  uirh a covcr of. 1%. .Sand 

s p d c s  Wirh a cover of 10.5%. 

drops&d and bluc p m a  rmdc up thc highbar 
covcr of p s a  Snakcwecd and fisc m g o n  
had the highat covcr of forb. A fov chamis 
were scatccITd rhtonghour the arca S p k  
with the highhcsr dominvlcc indicccwcrc: ynd 
dro& snakcwerd. blue grama, 6.k 
tarragon, and three-awn (Tibk 7). A CMnplcrc 
&a sa for rhk field is in AppaOiX H. - 
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Table 7. Comparison o f m a  and dominance 
index for Pumice ,%ne Field f idd 5). 

- ~ ~ 

522  x p  

3.60 20 
Dm+ 

Blue p m a  273 11 
FaIr tanawn 1 .m 3 
Pwmy three-am 0.82 t 
h U &  &?Zhb 0.55 4 
Bottlebrush yuimltail  0.30 3 
Spiny goldcnwmi 0.16 - 
.Mountain muhly 0.30 2 
Rurhn  thirrle 025 - 
Thrcc-own 0 3  1 
Walkingtick caclus 0.13 0.5 
Wolftzil 0.03 0.5 
Charnisa 0.10 0.G 
C I obemall MV 0.02 0.4 
Prickly p a r  usus 0.03 0.3 
L m b i  qUrtCn 0.03 0 2  
E*tafmta 0.03 0.2 
B l w  &ilia 0.0 1 02 
Gatibeard 0.01 0 2  
Rlr buffalo PI 0.01 0.1 
Wild c h p n t h e m u m  0.01 0.1 

Sn;rkcwced 

-I 

-I 

f'incwhion u c t u ~  0.OOI 0. I 
Louisiana wormwood 0.001 0.1 

Field G (Scma Field): Scrni Field was within 
a pondcrosa pine cover rypc with an undmtory 
of blue grams The ton1 understory covcr for 
Scrna Field was 229%. A fmv oak and small 
pondcrosa pine were ruttcred throughout chc 
area. Twenty-four spccia were found along clic 
mnsccu in Scrna Field: 7 grxs spccics with a 
cover of 3.3Yn and 15 forb spccia with a covcr 
o f  19%. Bluc grama had the highor p s s  
cover, urruth wormwood and falx tarragon 
had rhc highfit forb cover, T h e  spccia with the 
highest dominance indiccs WMC carrurh 
wormwood, hlse rarngon, sand dropsccd, 
cst;lFata. evening primrose. and lupinc (Table 
8). A complere dara set for chis field is in 
Appendix I. 

G r r u t h  w a r m d  8.03 31 
Fdr u m p n  6.13 22 
surd droprrd 0.94 R 
L d U U  24s 

Lupine 0.61 I 
Bluc pama 1-65 4 
Arncriun mch 021 4 
Ponymint 0.15 - 
Redtop 0.83 * 
Spiny pldcnwmi 0-2 c 

Sodding buekwhcat 020 1 
C h a r p s  Or3 I 
h u d a  p r  0.13 0.7 
UIUCgr;ur 0.15 0.5 
Leafy pldm art- 0.46 0 2  
Art3 0.05 0.4 
C;lnhrmallow 0.00 1 02 
Ltrrd 0.001 0 2  
L m h i  quncn 0.03 0 2  
Srnartwcd 0.0 I 0. I 
" i tchgnu o m  1 0.1 

- 
Evening primrou 0.68 ; 

CI 

IC 

-P 

Ficid 7 (Montop Field): Montoya Field w a x  
within the ponderosa pine zone near the 
ecotone with the pinon-junipcr covcr p. The 
total undcrsrory cover for Montoya Ficld ur;ls 
21.5% in 1382 Twenty-nine spcaes wcrc 
idcnrified From thc mnscctx 6 gmss spccia 
with ;L cover ofS.4%, 20 forb rpcaawich a 
cover of t O.I%, and 3 shrub s p e c k  with a 
COVQ of 3%. Blue Wrna had the highest gm!! 
cover and wrruth wormwood thc highat forb 
cover. The \peck with the highat dominance 
indiccs wcrc wrrurh w o r m w d  blue grama. 
pinguc. Cambcl oak, and snakcwced (T'ablc 3).  
A complete clan set for this ficfd is in Appcndh 
I. 
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Tabk 3. Comparison ofcovcr and dominance 
indcx for Montovl Field field 7. 

-- 
SpKiCS Cam(%) h m i m r e  

T k  

31 
*w 
10 
6 
5 
3 .. .. 
* - .. 
- 
L 

I - - 
I 
1 .o 
0.1; 
0.5 
O S  
0.4 
6.4 
0 3  
0 3  
0 3  
02 
02 
02 
02 
03 
0.1 
0.1 

FieJd S (;Cfontop y G o m a  Field): 
Mon:oya y G o m a  Field \Y;LF wi:hin rhc 
pondcrosa pine cover p. Thc roul 
understory cover w u  23.6%. Twmry-wen 
spccia werc idcnrificd from thc aanxtts: 7 
grxs spccics with a cover of S.G% and 20 forb 
spccia with a cover of 15.0 ?a. No shrub 
species were recorded in 1382. Blue grama had 
h e  highar g n u  eovcr and arruth wormwood 
the highest forb covcr. The spccics with the 
highar dominance indica w*crc wornwood. 
blue p a ,  goldenwecd cvcning primrose, 
filsc arngon, spading f l a b a n c  and p i n p c  
(Table IO). A compim &R scr for this ficld is 
in Appendix Ii. 

Table 10. Grnpariwn of cover and dominance 
i n d a  for Monroyl y G o m a  Field (Kdd S) .  

7.06 29 
262 13 
1x3 11 
0% 3 

n 123 
0.76 4 

1.65 6 
1.65 5 
0.13 - 
0.63 - 
0.M 1 
0.01 f 
0.1 0.7 
0.03 0.6 
0.63 02 
0.05 0 2  
0.001 02 
0.001 02 
0.03 0 2  
0.01 0 2  
0.001 0.1 
0.001 0.1 
0.01 0.1 
0.001 0.1 
0.01 0.1 

1 

I, 

.c 

G U M  0.01 0-! 

62 Analysis Bmvccn Fields (1982 Dam) 
A compvison was mdc beovccn thc aght 

fields urnpled in 1353, TAIc I I shows the 
rehtionship bawm f;cfdk There wasovcrkp 
within fields for the forb cover but no oycrhp 
for thc psscs. 

(Monroya y Coma). Field 2 (Gar&), and Fidd 
3 (Ek- were similar. Field 7 (Xonto.m). 
Ficld I (Archulcp), and Field 3 (Ekb& wvmc 
similar as wcrc Field 1 (ArchuIcu) and Field 3 
(E.l&cr~$. Field 6 ( h a  Edd) in Rcndij3 
G n y o n  s h o d  a diffcrcncc \vi& a higher forb 
cover &an thc orhcr fidds.. Ecld 4 
(Chupadcros) had a lower forb aver, and !%Id 
5 (Pumice Mine) had the lowcst forb cover of 
all the field& 

The forb covers in I9Q in Field 8 

Old*Fiald Plant SucasJon on the Pajarno Ptttsru 



Table 1 1. Comparison of forb covcr for the 
cight Ficlds from a mulriplc n n g c  test. 

F i c l d l  2 3 4 5 6 7 H 
.. ~ 

I x  X 

2 

3 

4 

5 

6 

7 x  X 

n I *  

x 

x 

x 

x 

x 

The p s  cover in 1352 in Field 4 
(Chupadcras). Field 5 (Pumicc). and Field 2 
(Garcia) w35 similar. Field 3 (Ekbcrg) and field 
7 Wontop) were similar. 5eId G ( h a ) ,  Field 
8 (Montoya y G a m a ) ,  and Ficld 1 (kchulcta) 
were similar. There was n o  ovcrIap b c ~ ~ c c n  
fields for grzs COVC. 

6.3 Compari.*on of Spcda Composition on 
Two Field\Vnitcd in 1982 urd in 1993 

in 1333. Thcywcrc Field 7 and Field Y 
(Montoyl and .LIontop y Goma) .  F i p e  27 
indicares rhe diffcrcnccs in cover pcrccnngcs 
bcnvcen 1982 and 1333. 

Thm was a shifc From fork t o p -  sccn 
in the dominant spcae idcndficd for mch field 
in 1993. Gms COVCTWU highha in 1333 d u n  
i t w l s i n  1382. 

Field 7 (Montoya): A6a 10 )'tu5 the 
undmtoy cover for ,MontoF Field w a s  -23% as 
comparcd to IS% in 13SZ Twcnrycight 
spccia wcre identified horn the uanco in 

Two ticld areas wcrc misired and r c w c s u d  

52 

1382 and 36 spccics in 1393, In 1382 blue 
grama had the h igha t  p~.. cover and 
wonnwood the highat forb cover. The spcdc i  
wi:h rhe h igha t  importance ind ica  wcrc 
wormwood, bluc p a .  pingiic, Gambel oak, 
and sn3kcwccb In 1333 the spcaa w i t h  thc 
higher importance ind ica  wcrc bluc p n i ~  
mountain muhly, m t h  w o r m w d  pin@ic 
sweet clover, scarlet oumpcr,  and s n a k w d  
This was a change from only o n e  p and 5 
forbs in rhc top 5 with NO p w m  and other 
forbs in the top 5 (Table 12). 

the total p c c n t  cove for Montoyl y G o m a  
Field had incrca.4 from 3 . 6 %  to 44.4%. 
Bluc p a  \was still thc grass with thc highhat 
percent eovcr bur rhecovcr had i n c r d  tiom 
LG?h to 1036. In 1952 arruth wormwood 
and la@ goldcn a.sm had rhc highar 
importance indica These fork aldiough still 
pur of rhc majar c o m p n c n t r  of rhc fields had 
lower importancc indices; and speck such 2% 
spreading flcabmc. which had the lower 
i m p d m c c i n d c x i n  1382was the forbwith 
the highcsr imporcancc indoc in 1333 (Table 
13). In 1382 d i e r c w s c o n I y o n e ~ u ~ ~ * c s  
with an importance: indoc F U K ~  than 5: in 
1393 there had brrn a subcclndal incrcasc in 
the pcrccne cover ot'mountah muhly. In 1393, 
blue grama and mountain muhly w e  in the 
top 5 spcda with importancc indice P ~ K C  
L5an 5. 

Ficlc! 8 (34ontoy.J y Goma): Afln 10 yurs 



'Rluc p r n a  
Mountain muhly 
Grruih w o r m d  
PinKUc 
%ire swcct dmcr 
Scarlct trumpeter 
Snakmccd 
Unknown 8 
Thrcc awn 
Golden urcr 
Unknown 1 
Bhcgmr 
WhCXgIW 
Flnbanc &by 
W K C  

R a p e d  
Unknown 2 
Pnirie sunflower 
Swcerclwcr 
Gumwml 
Xight-hade 
Unknown 3 
Crcrnt hrcad 
Mullein 
I3 r i s rlcgrass 
Sw~rdovcr 
Dmdclian 
Unknown 5 
Rock-iasminc 
GnsdLn wild rye 
Bo ttlcbrurh sq uiml uil 
Unknown 9 
LcaFj pldcn  arcr 
F l u  
Unknown 7 
Rcdtop 
P ~ ~ ~ ) ~ ~  
F~1.w urnpm 
Wild chpnthcrnum 
Indian painrbruh 
L m b i  qwrtcn 
Budouhrar 
Surlct bccblmrom 
Whirc npvwnd 
Onc-sccd j wiper 
Pucumn 
Owl-dmcr 
h r d t o n p i c  
Woolly Indian whcrr 
Skelctonwccd 
Wild R m c  

6.9s 
0.72 
5.84 
133 

0.88 

0.46 

0.0s 

0.06 

0.05 

0.0 I 

0.15 

0 3  
0,03 

0.03 

0.43 
0.23 
0.03 
0.0 1 
0.14 
0.03 
0.04 
0.01 
0.03 
0.01 
0.W 
0.02 
0.03 
0.1H 

30 
3 
31 
10 

5 

- 
0.4 

0.5 

0.3 

0. I 

1 
L 

1 
c 

0.6 

0.2 

.) - 
0 2  
0.3 
0.2 

1 .o 
0.4 
0.1 
02 
0.1 
0.5 
0.3 
0.2 
1 .o 

.) 

5.54 
635 
205 
1.60 
1.15 

1.05 
1 3 5  
0.65 
0.60 
1 3 
0.95 
0.50 
0.22 
0.30 
0.2 
0 2 
0.50 
0.15 

*o20 
020 
0.35 
0.15 
0.1 
0.25 
0.15 
o.r5 
0.15 
0.05 
0.05 
0.05 
0.05 
0.10 
0.05 
0.05 

0.10 

o,ns 

17 
12 
11 
10 
5 
5 
5 
3 
3 
3 
3 

2 

1 
1 
0.9 
0.3 
0.3 
0.8 
0.7 
0.7 
0.6 
0.6 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0 3  
03 

0.1 

? * 

1 
1 

~. 
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2.62 
0,fl. 
0.03 
7.06 
7s 
1 .H3 

1 .G5 
0.01 
0.13 

OH 

0.0s 

0.0 I 

0.001 
0.01 
1.65 
0.1 0 
0.001 
0.63 
0.03 
0.001 
0,001 
0.03 
0.0 1 
OW 
0.00 I 
0,Ol 
0.13 

I3 
f I 

1 - 
3 
21 
H 

6 
I - - 
1 

0 2  

02 

0.1 
0,l 
5 
O S  
0.1 

02 
02 
0 2  
0.G 
0.1 
3 
0.1 
0.1 
0.7 

3 - 

10.19 
7.90 
92 I 
4.44 
4.61 
13: 
1.6 
0.N 
0.97 
0.49 
030 
025 
025  
0.2 
0.22 
030  
0.10 
0.10 
0.10 
0.10 
0.05 
0.05 
0.05 
0.05 

19 
i3 
15 
14 
12 
4 
3 
3 
3 

1 
1.0 
0.9 
0,’ 
0.6 
0.5 
0.4 
Q3 
03 
0-3 
02 
0 2  
02 
0 2  

1 - 
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1982 ? 993 1982 1993 
FiCld 7 Felu 8 

whilc blue grama (BOW) and mountain 
muhly (MUMO) incrcucd at  ach of the sits 
Pingiic (HYFU) incrczcd at thc h!onrop y 
Gorner. rirc hut rcmaincd constant at  thc 
.Vontoya site. 

7.0 Gmporiwxa of Data Gllcctcd on Ftcldk 
with d u r  Collected o n  Wa\re Sitcs 

Using information prhcrcd in 1380 by 
Xmcy and FOU for MDAs., wc staristically 
comparcd the pcrcmt cover and spccics 
composition for each MDA and old ficld. 

7.1 To4 Perccnr Cover 

to rod pcrccnt covcr at old ficldk. Thc bos 
plots (Figure 30) display individual total 
pcrccnt cover d u o  for each o f t h c  plon. The 
b x c s  cnclm the middlc 50?6 of rhc rout 
pcrccnt cover \aIua and thc horizontal linc is 
d n w n  at  thc mcdian. Old ficlds r n d e d  to have 
higher t 0 ~ 1  ~ C ~ C C I - ~ K  w c r  than thc MD,4s, but 
the Wlcoxon Rank Sum r a t  (Gilbert 1387 did 
not indiacc a significant shift in rhe loat ion of 
thc total pcrccnnt covcr for h e  2 g o u p  (p = 

035).  

Total pcrcent coven' at  hIDA wa comparcd 

72 013 Fi~lma\te  Sire Simihritia and 
Diffcrmcn 

A clusrcr analpis (Smri~tical -Cicnca 
1335) uxbdone usingaIl23 ~ p k s  w i t h  an 
importance a l u c  ofat  las t  5 o n  o n c  or morc of 
the SN+ plow Thc distance m a r i c  used %as 
Euclidean (root sum-of-wquum di~crcnus) and 
thcdustering method w a s  Grnpaa. rhc tqcu 
disancc bcnvten ;I point in 1 c I u . r c ~  and a 
point in another cIu*tcr (Eprc 31). 

Thc old ficlds 311 clus~ercd together &fore 
rhc MDAs bcgm to join them, and w m  of hie 
old ticld\ joined o n e  anothcr Wore the  f;nr 2 
XIDA clusrcrcd tqcrhcr.  This indimra that 
rhc cluacring algorithm found morc d m i l n n a .  
among the otd ficldk &an among thc M D k  
and that thc old ticlds arc morc similar tb one 
anothcr &an to rhc X1D.k 

7.3 Comparison of Succession Speck 
S u r  plob ~ c r c  drawn to cnsblc v i . .  

rcprcunndon of thc impohlncc d u a  for rhc 
5 wxtc  47cs and Y old tidds. Ea& my 
rcpramt . .  o n c  s ~ a e c ,  4th thc lcngth oithc 
ray p r c p r t i o d  to &e xnapitudc oFhe 
i m p r n n c c  value, Snr ploh a n  clud0;lrc 
p a n m s  in thc &a that may fad the marcher 
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to conchdc similarities bcwccn plou or groups 
of plots. Figure 32 displays plots for all 23 
spccics. There arc no discernible \imilaricia 
bcrween pattcms. Speck were clssificd ;LI 
arty-successional, middle-succmsional, or late- 
succcssional spccia. Fiprc 33 displays only thc 
carly-rucccsaional species. Thc w;LSte sitcs 
appear ro conrain largcr nurnbcrs of arly- 
succcssional species with hrgc importance 
v;rlucs thin thc old fields. In contrxit, Figurc 
34 displays only thc late-sucse.sion.d spccics. 
The old ficlds rcnd to contail) Iargcr numbcrs of 
Iatc-succcssional spccics with larger importance 
valucs. Figurc 35 shows thc mid-%ucccssional 
spccia, Both wmc sitn and old fields rcnc! to 
conain scvcral mid-successional spccia with 
large impomncc vatucs. AI1 sur  plots indicate 
that chc rpccia composition and impoaincc 
vducs for spccics prcscnt vary among a11 the 
sitcs. 

7.4 Comparison of ImpomceValum 
The importance valua fnr 6 spccics a t  

MDAs wcrc compucd KO their i m p m n c c  
valua at old field*. Thc box plots (Figure 36) 
display individual impormcc values for cach of 
the plow. The boxm cnclox the middle 50% of 
thc imporcancc values, and the horizontal line is 
dnwn a t  the median. The Wlcoxon Rank Sum 
t a r  w a  uwd to test for a shift in rhc 
distribution of imporunce v;llucs a t  watt s i t e  
vcnus old fields. Bluc gama (BOGR) 
(p-0.07). little blucstcm (AYSQ (p-0.05). and 
wormwood (ARGI) (p-0.14) tcndcd to havc 
grarcr  imprnncc  valucs on thc old fidds rhan 
at the wutc sires. whilc swcetclovcr (MES) 
(p0.01) and chcargms (BRTEI (pmO.12)  
tcndcd to have smallcr importance valucx on 
the old fields thin ar rhc \saxe s i t e .  FaLw 
nmgon  ( W R )  (pml .O) importance value 
ovcrlappcd benvccn old fields and w s t t  sires. 

7.5 Grnparbm of thc Presence ofhlrmriia 
Using a geographic information span 

(GIS), wc did an analysis of 4000 rccords in rhc 
plant &a base horn the transects and data 

collccrcd throughout thc Irrbonrory to 

dcrcrminc the cxtmr of p r m c c  ofnvo spcda 
ofArmni&-cmuth  wormwood and fils 
tarragon. In 111 cam thox records that 
pertained to thew nvo rpccia with the highest 
imporrancc index wcrc on known abandoncd 
fields or disrurbcd arca.s. Figure 37 and 3s 
show thc locations in both thc pondcrow pinc 
and pinon-junipcr cover type. whcre these 
spccia WQC recardcd. 

7.6 Comparison of Disrurbcd and Clad 
t\ltz% with Fornted sites 

pinon-junipcr cover p~ gcncrally involvm 
removal of vcgcwtion. Using the information 
collccred in thc disturbcd si:= with similar 
inform;rtion collcctcd in adjacenr foratcd arcas. 
WE compared thc numbcrs and rypm of  s p c i o  
bcnvccn t h x  nvo sit- As a n  be sccn in 
Figure 33. L\ thc form ovcrstory incruxd, thc 
undmtoty cover dccrcases. A.w thc n u m b  
of spccics decrcxe markcdly. fn thc formed 
arc35 p x r a l l y  there were only 3 ta 4 
undenroty specks (gcner;llly hps). and in rhc 
open mcadows thcre wcrc ;L\ many as 45 
spccics. This study. along with the studies done 
on MDAs, indicato species that arc common to 
disrurbcd arcs on the Pajarito Phtau.  
Appendix L ~ v c s  wmc of thc biolqkal 
information found in rhc litmturc for s p e c k  
with high i m p m n c c  indico on eithn old 
ficlA or \VZ\LC sit- 

Disturbancc within thc ponder- pincand 

Y.0 Compuiwn of Soils Char;lctcristia 

thc 8 sites. Thc information is prtrntcd to 
providc a badinc for my h m r c  studics. AI 
umplcs VJCTC within thc normal ran,p for rhc 
Pajarito PLtau. Rcsda of analyscsarc in 
Tabla 14 and 15. 

Soil chanacrization W;LF pdormcd for G of 

9.0 Gnclusion and Discusion 
l l i s  study has provided infomuson about 

spccia *hr occur on CHY, QF 0t'cii-W 
sires (MDA. and old fields) wirhin UXIand 



on rhc Pajarito Phrau. kcruse of thc fcvcls OF 
disturbance and rhc u n m i n  disrurhancc 
history of a c h  site. the actual saga of 
succosion arc not darly visible. but somc 
infcrcnccs a n  bc madc from thc &a collccrcd 
,Most of the old ficlds m e  dim&d and 
abandoned 10 to 20 ycars b a b e  :he 
disturbance of the MDh sita. The data 
indiatcd t ! ! ~  the old ficlds were more similar 
to clch o&cr whiIc the MDA sita WCTC similar 
ro a c h  other. 

~qthough wc only had data on two of the S 
fields 10 y a n  ahia thc orienal study. dic l a m  
study i n d i a t o  that succcuion procccds From 
common forb spccia to g m s  through rime. As 
succasion procccds, grass covcr incrclscs; 
gmscs that had low pcrccnr cover in thc early 
smges will akc thc niche offorb spccics that 
wcrc found carlicr. The comparison of formed 
arczs with fidlow ficlds indiutcd I changc in 
spccics divcrsiry and composition. A s  thc forat  
canopy closrs, thcrc is leu spccics divcrsiry and 
lower undcrstov covcr. In  d c n v  forcstcd areas 
thcrc may be as few ; ~ f  4 forb spccics and 
mostly I;ras!.cs. w h a a  mcadowcd arcs will 
havc L\ many LS 45 spccics dtpcnding on thc 
sugc of succession. 

Many of the plana mcntioned in this srudy 
arc biological wecds. That is, thcy arc 
evolutionary and ccalogical products adapted to 

survival in hJbitats disrurbcd by humin activity. 
Without conmnt  human intcncrion aver 
thousands ofycan, thesc wccds would not te 
prcscnr or in sufficicnt dcnsity to bc such 
rcplar indicators of human activity. h m c  
biological weeds such as snakmueed and big 
sagebrush incrczw with overgrazing and rcmain 
dccada larcr to tcsrie to thc poor Enzing 
practices of thc timcs. Xormally, big sagcbrush 
is found in the ccotonal area bcnvccn pinon- 
junipcr woodland arid short-gws pniric. while 
snakeweed prefers rncas. T h e  larc 1800a S;LW 

hugc hcrds of domcstic animals destroying the 
grass while thc sagthrush invaded in their wtkc 
in somc arciu and snakcwccd invaded in 
fomcwhar drier rcgions. 

Examinadon ofthcdaa in this uudy 
s u g p m  that habaccbus S ~ ~ C S  in the p a a  
c l m i s i z  (c+ fi1.u rungon acd m t h  
w o r m w d )  arc an indicator ofa 5- of 
succaion and my be porcntidly us&l as 
ground cover for rcclamrion ofXlDr1 Jrcr 
hls a m p n  wzs found in 211 ficids but noc in 
R ~ K  numhcrs compared with otha spedcr .  A1 
6 t h  excepr two had wormwood \x'ormw06d 
consistcndy had highcr imporuncc i n d a  valucs 
for forbs in all ficlds where it was found On 
Montoy Ficld, cvntth wormwood and bluc 
grama p - . s  havc tndcd placa as dominant 
specks. In I9SZ WOrITIwood was Jigh tly more 
abundant bur by 1333 t'hevalua for bo& 
species had dccrcaud and bluc grama g r ~ u  had 
taken rhc k i d  over w o n n w d  Fidd S 
(Montoya y G m c z  Ficld) cxpcricnccd a 
mrnovcr in dominant s p e c k  whcrc wonnwbod 
wa-. present in 1333. bur rccordcd lev5 than 
104,b of thc time. Howevcr. thc ninvc 
blue grama, continucd as a dominant spccics 
bcnvccn rhc years. Borh Fdd 7 (,Llon:o!a) 
and Ecld Y (Xlontoya y Goma)  &owed a 
marked inacau: in n u m b  oispccia gowing 
in  thc fields nor a11 spccicrccontinucd to e x i s t  in 
t h w  communities. 

With thc cxcrprion of filsc a r n p n ,  which 
w ~ s  probably introduced into this arm with 
xhccp herding, Anm& arc indigenou and 
common to the semiarid wuthwmt Achough 
no exact fipum arc available KO date. they 
a p p p r  KO be vcry long livcd pcrcnnials.. 
G m t h  w o r m w d  and rlmmcsia suhp.  ulhrrlj 
are both clcspiror and rcvgcratc to a 
considcrdblc cxtcnr by rooring stems and hence 
form dcnsc mats. hlsc mmgon is a prolific 
sccd producm although sur i s t id  viability of' 
rhc xed  is not known. N1 thrcc spccics arc 
sliallowly rooted and uscful as browc (Tmcy 
and Foxv 1383). From the reula of this mdy, 
wc concludc that Ammiria species seem to be 
good indiarom of previous disturbances ro land 
on the Pajarito Plarau. 
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Appendix ,M. List of Common and Scientific ?&me 
Common Sam .Scientific S~mc 

Amcrim vetch 
Apache p l u m  
A\;= 
Beardtongue 
B ~ u r l ; l  p s s  
Big ugcbmh 
Black p m  
Bluing sur  

Blue grxru 
Blucgnsc 
Bottlthmsh quirrcluil 
Brist lcps,  . 
Bmmc 
B uckw beat 
Canadian wildrye 
C m t h  w o r m w d  
Chamiu 
Chcatgnw. 
Cinquefoil 
Common suntlowcr 
Dandelion 
Deervctch 
Dcwn four o'clock 

E*ufiatrr 
Evening primnnc 
Falw huff310 kn\\ 
Falx m g o n  
Fcndla's rw 
Fetid marigold 
Wild chrywnthrmum 
Fircwhecl 
Flax 
Fleshanc daisy 
Gamhel oil; 
Gayfeather 
Glukmillow 
Coatahcard 
Goldcn aster 
Goldcncye 
Crcenthrcad 
Gu rn w ecd 
Fiowecd 
Indian gn?;s 
Indian p;lixhru\h 
Hidden flower 
t;lrnhb qusncn 
Leafy goldcn aster 
Little bluestem 
Lupine 
Longleaf huttcwccd 
h1 ilkvetch 

Bluc gilk 

DmpCCd 
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