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ABSTRACT

The Pawnee Site, the Intensive Site location of the Grassland Biome,
lies within the western division of the Pawnee National Grasslands which
i administered by the U.S. Forest Service. AL the western edge of the Pawnee
National Grasslands lies the Central Plains Experimental Range operated
by the Agricultural Research Service. Intensive studies requiring
careful experimental control are conducted on the Central Plains Experimental
Range; more extensive studies requiring a great deal of space but less

control are conducted on the Pawnee Mational Grasslands.



HISTORY

First agricultural use of the Central Great Plains was livestock grazing
on the open range. Later homesteading under quarter-section and half-section
limitations brought mest of the land under private ownership. Purchase and
lease of land grant railroad sections and state school lands also aided in
placing more than 90% of the total area under farm and ranch management. Most
of the homesteaders attempted to grow cultivated crops by eastern farming
methods. The native sod on millions of acres was plowed to the detriment of
both soil and man. These farming methods opened the way for wind erosion during
the agricultural depression from 1921-1939 (Klipple and Costello, 1960) . The
abandonment of cultivation beginning soon after settlement resulted in all
stages of secondary succession from nearly bare fields to areas which have
almost, if not entirely, returned to the original condition (Costello, 1944).
Because a large proportion of the land was abandoned during the depression
and dust bowl years, land utilization projects were established as management
units of this abandoned land. These land utilization projects were first
administered by the Soil Conservation Service until the Agriculture Reorganiza-
tion Act in 1953: since that time the lands have been administered by the
U.S5. Forest Service. The Pawnee National Grassland is therefore made up of
the abandoned portions of these lands which are interspersed with lands remaining
in private ownership. Private and public lands are frequently operated together.
In the western division of the Pawnee Mationa] Grasslands the livestock operation
is largely through the Crow Valley Livestock Association, an association of many
emall ranchers in the area. The federal lands are usually used for summer

grazing at a moderate rate, while private lands are used for winter grazing.
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LOCATION AND LAND MANAGEMENT

The Pawnee Site is made up of two administrative units, the Central
Plains Experimental Range and the Pawnee National Grassland (Fig. 1). The
western division of the Pawnee National Grasslands is about 105,000 acres
and the Central Plains Experimental Range about 15,000 acres.

The Central Plains Experimental Range portion of the Pawnee Site [s about
12 miles northeast of Nunn, Colorado, and 25 miles south of Cheyenne, Wyoming.
The Range was established in 1939 to answer many guestions which were obviously
important as a result of the land use of the 1330's. A number of pastures were
set aside for long-term experiments. A number of scientific publications have
resulted (Appendix A). Twelve half-section (320 acres) pastures were assigned
four each to heavy, moderate, and light summer grazing. In 1958 two of the
replicates were changed to winter grazimg.

Each of these and several other pastures also have at least one exclosure
of one or two acres excluding grazing since 1939. Permanent quadrats have been
established in these pastures, and in most years composition of vegetation has
been measured.

A1l of the Central Plains Experimental Range is available for IBP use, but
some Is primarily dedicated to other studies conducted by the Agricultural
Research Service and IBP studies on these pastures are of an incidental nature.
Other pastures, however, have been designated for more intensive use of the IBFP.
The Pawnee National Grasslands, as mentioned above, is avallable for extensive
studjes which require a great deal of land area but do not reguire rigid con-
trol for experimental purposes. For example, such studies are Jackrabbit

population dynamic studies, bird population studies, etc. The Central Plains
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Experimental Range portion, on the other hand, is utilized for intensive

studies which require greater control.

TYPE OF GRASSLAND

The native shortgrass range vegetation described by Klipple and Costello
(1960) is a basically blue grama and buffalo grass, supplemented in many areas
by thread leaf and needle leaf sedges. Several midgrasses, such as western
wheatgrass, needle-and-thread, green needle grass, little bluestem and side
pats grama grow in association with the shortgrasses. These associated
species seldom attain sufficient densities to dominate the vegetation type,
although they may at times provide an inconspicuous part of the aspect.

Perennial forbs which are commonly found include scarlet globemallow
(Sphaeralcea cocoinea), s)im flower scurfpea (Pseralea tenuiflora), slenderbush
eriogonum (Eriogonum miorothectwi), and scarlet gaura (Gaura coccinea).
Various other forms may become conspicuous in wet years. Annual forbs include
Russian thistle, (Salsola kali tenuifolia), cryptantha (Cryptantha spp.),
stickseed (Lappula spp.), pale evening primrose (Cenothera pallida), lambs-
quarter (Chengpodiwn spp.), and bee flower (Cleome serrulata). Fringed sagewort
(Artemisia frigida), saltbrush (Atriplex canescens), and winterfat (Burctia
lanata) are leading browse species; other shrubs include rubber rabbitbrush
(Chrysothamus nausecsus) , broom snakeweed (Gutierresia sarothrae), and big
sagebrush (4rtemisia tpidentata). Plains prickly pear (Opuntia polyacantha)
is widely distributed on the experimental area. A list of plant species
collected prior to 1968 is included in Table 1.

Common mammals of the area are antelope, white-tailed jackrabbit (Lepus

toumsendit), black-tailed jackrabbit (Lepus ealifornicus), 13-1ined ground
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squirrel (Spermophilus tridecemlineatus), northern grasshopper mouse (Onychomys
leucogaster), Ord's kangaroo rat (Dipodomys ordii), and deer mouse (Peromyescus
maniculatus). Other mammals which have been found on the area are shown in
Table 2.

The most common birds on the area are the very conspicuous lark bunting
(Calamospiza melanccorye) and the horned lark (Eremophila alpestris). Other
birds which have been found previcusly on the area are shown in Table 3.

As for insects, the various species of grasshoppers are certainly the
most predominant. From the over 30 orthopteran insects the most common are
Melanoplus gladstoni and Xanthippus corallipes. Scarab beetles (Scarabaeidae)

are common insects in the soil.

CLIMATE

The site |s in the western part of the Central Great Plains where the
average annual precipitation varies from 10 to 15 inches. About B0O% of the
precipitation falls during the summer months of May through September.
Although most of the storms are light summer thundershowers, the greatest
fluctuations are caused by storms greater than one inch. Seasonal distribution
of precipitation is shown in Fig. 2.

Temperature records have been collected from the experimental range
since 1947, Monthly annual temperatures are shown in Fig. 3.

On the intensive portion of the Pawnee 5ite common soil series are
Ascalon, Vona, Renchill, and Shingle. The Renchill and Shingle series are
formed on shale and siltstone outcrops of the Pierre sedimentary formaticon,
while the Ascalon series is formed predominantly by fluvial outwash materials.
The Vona generally is formed by somewhat courser outwash materials. Inter-

spersed among these upland scoils are alluvial plains of more recent origin.
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These alluvial plains are high Tn clay content. The name Nunn is freguently
given to these alluvial soils, although this nomenclature will not be
adequate in all cases, Topography is gently rolling with few predominant
topographic features. Soil texture classes by profile of the common soils

are given in Table 4, and soil distributions are shown in Fig. 4.

PHYSICAL FACILITIES
The Pawnee Site Includes a dining room, kitchen, laboratory facility,
the 12-man dormitory, a garage, storage facility, wells, resident building,

corrals, fences, etc. Plans of the various buildings are shown in Appendix B.
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ABFR
ACLA
AGDE
AGSM
AGSMM
AGTR
ALDR
ALTE
AMBL
AMGR
AMPS
AMRE
AMTR
ANCO
ANGE
ANHA
ANSC
ARDR
ARFE
ARFI
ARFR
10
FEIN
ARLD
ARLU
ARMI
ASBI
ASDR
ASGR
ASHA
4 SHU
ASMI
ASHMO
ASPE
ASSE
ASTA
ATAR
ATCA
ATGA
BRAOP
RESY
BOCU
BOGR
BOHI
BRCO
BRIN
QJA
MR TE
BUDA
CAAR
CAEL
CAFI
C AHE
CAIN

Table 1. Tentative check list of plants of the Pawnee Site.

SCIENTIFIC NAME AND AUTHOR

ABRONIA FRAGRAMS NUTT.
ACHILLFA LANULOSA NUTT.
AGRIIPYRON NESERTORUM (FISCH.) SCHULT.
AGRUPYRON SMITHIT RYDB.

AGROPYRON SMITHIT MOLLE {SCRIBN. + SMITH)

AGRUOPYRITN TRACHYCALUM (LINK) MALTE
ALLIUM DIanmeoNDIl REGEL

ALLIUM TEXTILE MNELS. + MACEHER.
AMARANTHUS BLITOIDES 5. WATS.
AMBRAMTHUS CRAFCTZANS L.

AMBROSIA PSILOSTACHYA DC.
AMARANTHUS RETSOFLEXUS L.

AMBHROSIA TRIFIDA L.

ANTHEMTS COTULA L.

ANDROPORON CERARDI VWITMAN
ANDREOPOGON HALLIT HACK.

ANDROPOGOYN SCOPARIUS MICHX.
ARTEMISIA DRACUMCULOIDES PURSH
ARISTIDA FEWDLERTANA STEUD.
ARTEMISIA FILIFOLIA TORA.

ARTEMISTIA FRIGIDA WILLD.

AREMART A MONKERT NMUTT.

ARGENMOME INTERMEDTA SWEET

ARISTIDA LONGISETA STEUD.

ARTEMISTIA LUDOYICTAMA NUTT.

ARCTIUM MINUS (HILL) BERNH.
ASTRAGALNIS RISULCATUS (HDOK.) A. GRAY
ASTRAGALUS DaUMMOMDIT DOUGL .
ASTRAGALIIS GRACTILIS NUTT,.

ASCLEPTAS HALLII As GRAY

ASTRAGALLS HUMISTRATUS GRAY
ASTRAGALUS MISSOURIENSIS NUTT.
ASTRAGALUS MOLLISSIMUS TORR.
ASTRAGALLS PECTINATUS (HOOK.) DOUGL.
ASTHAGALUS SFRICCLEUCUS A. GRAY
ASTER TANACETIFUGLIUS HoaBJK. -
ATRIPLEX AHRGEMTEA MUTT.

ATEIPLEY CAMESCENS {PURSH) NUTT,
ATRIPLFY GARDMERT (MDQ.) STANDL.
RAHIA OPPOSITIFULIA (NUTT.) BC.
RECKMANYIA SYZ?IGACHME (5TCEUD. ) FLEHN.
BOUTELOUA CURTIPENGULA (MICHX.) TORR.
BOUTFLOUA GRACILIS (HaR.K.) LAG.
BOUTFLOUA HIZSUTA LAG.

BROMUS CHMMUTATUS SCHRAD.

BROMUS INTCRMIS LFYSS.

HROMUS JAPONICUS THUNB.

RROMUS TLCTOROM |,

BUCHLOF DACTYLOIDES (NUTT.) EMGELM.
CAREY ATUATILIS WAHL .

CAREX ELENCIKARTIS PAILEY

CAREX FILIFOLIA MUTT.
CAREX HELTIPHILA MACKENS .
CALLIRRHOE I4VOLUCRATA (Ta+¢ Gal A. GRAY

COMMON NAME

SNOWDRALL SANDVERBENA
WESTERN YARROMW
CRESTED WHEATGRASS
WESTERN WHEATGRASS

SLENDER WHEATGRASS
DRUMMOND ONION
TEXTILE ONICN
PROSTRATE AMARANTH
TUMRBLEWEED AMARANTH
WESTERN RAGWEED
REDROOT AMARANTH
GIANT RAGWEED
MAYWEED CAMOMILE
BIG BLUESTFHM

SAND BLUESTEM
LITTLE BLUESTEM

FALSETARRAGON SAGEBRUSH

FEMDLER THREE-AWN
SAND SAGERRUSH
FRINGED SAGEWORT
HOOKER SANDWORT
PRICKLEPOPPY

RED THREEAWN
CUDWEED SAGEWORT
SMALLER BURDOCLK
TWOGROOVED LOCO
DRUMMOND MILKVETLH

HALLS MILKWEED

MISSOUR] LOCO
WwooLLY LOCO

NARROWLEAF POISONVETCH

| TANSYLFAF ASTER

FOURWING SALTBUSH
GARDNER SALTBRUSH
PLAINS BAHIA
AMERICAN SLOUGHGRASS

U SIDE-DATS SGRAMA

BLUE GRAMA

HATRY GRAMA
HATRY BROME
SMNDTH DROME
JAPAWNESE OROME
CHEATGRASS BROME
RUFFALOGRASS
WATFHR SEDGE
MEFDLELFAF SEDGE
THREADLFAF SEDGE
sUN SEDGE

PURBLF POPPYMALLOW



CALDO
CFRE
o 2
CHaL
CHLE
CHMNA
CHVI
CIAR
CIR
CIUN
CLSE
COPA
CRCR
CRFE
CRJA
CRMI
DECA
DEGE
DEPI
DEVI
DIST
DYPA
ELAC
ELCA
ELHI
ELMA
ELPA
TR
AN
EQAR
ERAS
ERQRE
ERCA
ERGR
ERMI
ERPU
ERRA
EUFE
EUGL
EULA
FUMI
EUST
EVNLU
FEOC
FROI
GACO
GILA
GISP
GLLE
GRSD
GUSA
HASP
VEAN
e NU
HEPE
HOJUC
HOJU
HYLU
HYM
[ VAX

Table 1. {Continued)

CALAMOVILFA LONGIFOLLA
CENTAUREA HFPEMNS L.
CEMCH21S TRIDULDIDES L.
CHENDPODIUM ALBUM L.
CHENORNDIUM LERTOPHYLLUM NUTT.
CHRYSOTHAMNUS MAUSEOSUS (PALL.)
CHRYSOPSIS WILLUOSA (PURSH) NUTT.
CIRSIUM ARVENMSE (L.) SCOP.
CIRSTUM HALL

CIRSIUM UNDULATUM (NUTT.)
CLEUME SFEFHRRULATA PURSH
COMANDRA PALLIDA A, DC.
CRYPTANTHA CHRASSISERALA
CEYPTANMTHA FENRLERI [(GRAY)
CRYPTANTHA JAMESIIT [ TORR.)
CRYPTANTHA MIMTIMA RYDB.
DESCHAMPSIA CAESPITUSA (L.)
DELPHIMNIUM GEYERI GREENE
DESCURATINIA PINNATA (WALT.)
DELPHINTIUY VIRESCENS MNUTT.
DISTICHLIS STRICTA (TORR.) RYDH.
DYSSONTA PAPPOSA (VWFNT.) HITCHC.
ELEQCHARTS ACICULARIS (L.) R. + 5.
ELYMUS CANADFMNSIS L.

ELYMUS HIRTIFLORUS HITCHC.

ELEOCHARTIS MACRUOSTACHYA BRITT.
ELEOCHARTS PALUSTAUS (L) Re + 5.
ELYMUS TRITICOIDFS HUCKL.

EPILOBTUM ANGUSTIFOLIUM L.

EQUISETUM ARVENSE L.

ERYSIMUM ASPERUM (NUTT.) DC.

ERIGEROY PELLIDIASTAUM NUTT.

ERIGERNY CANADENSITS L.

ERYTHARONIUM GRANDIFLUORLUM PURSH
ERIOGCONUM MICROTHECIUM NUTT.

ERIGERON PUMILUS NUTT.

FRIOGONUY RACEMOSUY NUTT.

EUPHDOREBIA FENDLERI T. + G.

EUPHNORALA GLYPTOSPERMA ENMGELM.

FUROTTA LAMATA (PURSHY MDQ.

EUPHORARTA MISSULICA RAF.,

EUPHORBIA STRICTOSPORA ENGELM.
EVOLYULLS NUTTALLIAMNUS ROEM, + SCHULT.
FESTUCA NCTOFLO#AA WALT.

FRANSERIA DISCUOLLDR NUTT.

GAUZA COCCINEA NUTT. EX PURSH

GILIA LAXIFLARA (COULTL) OSTFRH.

GILIA SPICATA NUTT.
GLYCYREHIZA LEPILOTA PURSH
GRINDELIA SUOARROSA (PURSH.)
GUTIERREZTA SARUTHRAE (PURSH]
HAPLOPADPLIS SPINULOSUS [RFURSH)
HELTANTHUS ANNUUS L.
HELTIAMTIUS MUTTALLIT TORR.
HELIAMTHUS PETIULARIS MUTT.
HOROE UM JHDATU CAESPITOSUM
HORDEUM JURATUM L.
HYMEMORPAPTUS LUGENS GREENE
HY MENOXYS CASS.

Iva AXILLARLS PURSH

(HOOK L) SCRIBN.

BRITT.

SPREMG.

{ TORR. + GRAY)
GREENE
PAYSON

GREENE

BEAUV.

BRITT.

DUMAL
HRITT.
G -

+ RUSBY

+ GRAY

(SCeIHM.) HITCHC.

PRAIRIE SANDREED
RUSSTAN CENTAUREA
DUNE SANDBLUR
LAMBSQUARTERS GODSEFDAT
SLIMLEAF GOOSEFOOT
RUBRER RABRBITHRUSH
HAIRY GOLDASTER
CANADA THISTLE
THISTLE

WAVYLEAF THISTLE
BEF SPIDERFLOWER
COMMON COMMANDRA
PLAINS HIDDENMFLOWER

JAMES CRYPTANTHA

TUFTED HAIRGRASS
GEYER LARKSPUR
PINNATE TANSYMUSTARD
PLAINS LARKSPUR
INLAND SALTGRASS
PRAIRIE DOGWEED
NEEDLE SPIKESEDGE
CANADA WILDRYE

COMMON SPIKESEDGE
CREEPING WILDRYE
FIREWEED

FIELD HORSETAIL
PLAINS ERYSIMUM

HORSEWFED FLEARAME
LAMRSTONGUE FAWNLILY
SLENMDERPUSH ERIDGONUM
LOW FLEABRANE

REDROOT RUCKWHEAT
FENDLER EUPHORABTA
RIDGESEFD EUPHDRABITA
COMMON WINTEHFAT
MISSOURT EUPHORBIA

NUTTALL EVOLWVULUS
SIXWLEKS FESCUE
SKELETONLEAF BRURSAGE
SCARLET GAURA

SPIKE GILTA

AMERICAN LICORICE
CURLYCUP GUMWEED
RROOM SNAKEWEED
[RONPLANT GOLDEMWEED
COMMCN SUNFLOWER

PRATRIE SUNFLOWER
BOBTATL BARLEY
FOXTAIL RBARLLY

HYMEMOXYS
POVERTY SUMPWEED



kKOCR
KOS5C

i u
LIP0
LAPU
LARE
LASC
LEDE
LELU
LEMO
LIAR
LIIN
LIPU
LIRI
LUPU
LYJu
MAVE
MAVI
MAVU
MEAL
MENL
MECF
MESA
MEST
MILI
MUDI
MUF [
¥ sQ
Prer T 0
OECO
OELA
OEN
OEPA
OPHU
orPPO
ORHY
ORLU
oxLa
OX5SE
PACA
PADE
PAJA
PEAL
PEAN
PECA
PELI
FHA
PHCLU
PHCU
PHL A
PHLD
PLPU
SOAR
\ AV
PORI
POHI
PIMO
POOL
POPE]L
POPE?

Table 1. (Continued)
KDOELERIA CRISTATA (L.) PERS,.
KOCHIA SCOPARIA (L.) SCHRAD.

LATHYRUS FUCOSMUS BUTTERAS + 5T.
LATHYRUS PULYMDRPHUS NUTT.
LACTUCA PULCHELLA (PURSH)Y DC.
LAPPULA RCDOWSKIIT(HORNEM. JGREENE
LACTUCA SCARIOLA L.

LEPIDIUM DENSIFLORUM SCHRAD.
LESQUERELLA LUNDVICIANA (NUTT.! 5.
LEUCOCRIMNUM MONTANUM NUTT.

LINUM ARISTATUM ENGELM.
LITHOSPERMUM TNCISUM LEHM,

LIATRIS PUNCTATA HOOK.

LINUM RIGIDUM PURSH

LUPINUS PUSTILLUS PURSH

LYGODESMIA JUNCEA (PURSH) D. DON.
MARSILFA VESTITA HOOK. + GREV.
MAMMILLARTIA VIVIPARA (NUTT.) HAW.
MARRUBTUY WVIILGARE L.
MELILDTUS ALBA DESR.
MENTZELI A MNUDA {(PURSH) TORR.
MELILOTUS OFFICINALIS (La)
MEDICAGO SATIVA L.
MENTZELIA STRICTA
MIRABTILIS LINEARIS (PURSH) HEIMERL.
MUSIMNEDN DIVARICATUM (PURSH)Y HNUTT.
MUHLEMBERGIA FILICULMIS VASEY

MUNROA SOUARROSA (NUTT.) TORR.
MUHLENBCRGIA TORREYI (KUMTH) WITCHC.
DFNOTHFRA CORDONOPIFOLIA TORR. + GRAY
OFENOTHERA LATIFOLIA [RYDR.) MUNZ
OENOTHERA L.

OFENDOTHEMA PALLIDA LINDL.
OPUNTIA HUMIFUSA AAF.

OPUNTIA POLYACANTHA HAW.
ORYZOPSIS HYMENODIDFES [ROEM. +
OQROBANCHE LUDOYICIANA NUTT.
OXYTROPIS LAMRLCRTIT PULSH
OXYTROPTS SERICZA MNUTT.
PANTCUM CAPTLLARE L.
PAROMYCHIA DEPRESSA MNUTT.
PARONYCHIA JAMESTT TORR.
PEMNSTFMON ALBIDUWS MNUTT.
PENSTEMOMN ASNGUSTIFGL IUS MUTT.
PETALOSTEYMON CANDIDUS {(WILLD.)
PENSTEMOY LIMAZINDES AL GRAY
PHACELI A JUSS.
PHYLA CUNMFIFNLIA
PHYLA CUNCIFOLIA (TORR.) GREEME
PHYSALIS LANCEDOLATA MICHX.
PHYSALIS LOBATA TORR.
PLANTAGD PLUKSHIT HUEM.
POA ARTDA WASEY
POLYGOMUM AVICULARE La
POTENTILLA BIFNNTS GREENWE
POYENMTILLA WIRPIA A LEHM,
POLYPODGODY MONSPFLICNSIS (L.
PORTULACA OLERACEN L.
POLYGUNUM PENNMSYLVANICUM L.
POTEMTILLA PEMNNSYLVANIZA L.

JOHN

WATS.

+ GRAY
LAM.,

(OSTERH,.) STEVERNS

SCHULT.) RICKER

Ex TORR.
+ GRAY

+ GRAY

MICHX.

{TORR.) GREEMNE

+ SCHULT.

NFSF

PRAIRIE JUNEGRASS
BELVEDERFE SUMMERCYPRESS
BUSH PEAVINE

SHOWY PEAVIME

CHICORY LETTUCE
REDOWSKIS STICKSEED
PRICKLY LETTUCE

PRAIRIE PEPPERWEED
SILVER BLADDERPOD
COMMOMN STARLILY

GROMKELL

DOTTED GAYFEATHER
STIFFSTEM FLAX
RUSTY LUPINE

RUSH SKELETOMPLANT
PEPPERWORT

COMMON HOARHDUND
WHITE SWEETCLOVER
BRACTLESS MENTZELIA
YELLOW SWEETCLOVER
ALFALFA

FOUR D CLOCK
SLIMSTEM MUHLY
FALSE-RUFFALOGRASS
RING MUHLY

EVEMINGPR IMROSE

PALF EVFNIMNGPRIMHEDOSE
COMMON PRICKLYPEAR
PLAINS PRICKLYPEAHR
INDIAN RICEGRASS

LAMBERT CRAZYWEED
SILKY CRAZYWEED
COMMON WITCHGRASS

JAMFS HMATLWORT

WHITE PEMSTEMOMN
NARROWLEAF PENSTLOHOM
WHITE PRAIRTECLOVER
TOADFLAX PENSTEMOY
SCORPIUON WEED
FOGFRUIT

GROUNDCHERRY

WODLLY IMDITAMWHEAT
PLAINS BLUEGRASS
PROSTRATE ENOTWFEED
RIENNTIAL CINOUEFROILL
HORSC CINQUEFOIL
RABBITFOOT POLYPOGN
COMMUN PLRSLANE
PENNSYLYANTA SMART<TED
PEMNSYLVANTA CINQUIFIIL



PURI
POSC
i R
PSLA
PSTE
RACD
RACOP
RHTH
RIB
ROST
ROWOF
RUPA
RUWVE
SAKAT
SAL
SALA
SARE
SCAM
SCBR
SCPA
SCPA
SECR
SEIT
SEML
SEMU
SEVI
STAL
FoHY
At
SOGI
SOR0D
SOSE
SOTR
SPAT
S5PCO
SPCR
SPGR
SPTE
STCO!
STCN?
STVI
SuUsU
TAPA
THAM
THDI
THME
THTHR
TOGH
TOSE
TROC
TRPO
TRPR
TuTE
LLLn
VCBR
VEF &
V1AM
VI NU
XASP
YUGL

Table 1. (Continued)

POTENTILLA RIVALIS NUTT.

POA SCARAFLLA (THURB.) BENTH.
POLAMNISIA THACHYSPEAMA TORR. + GRAY
PSOIRALFA LAMCEOLATA PURSH

PSORALEA TFSUTFLUORA PURSH

RATINIDA COLUMNARIS (SIMS.) D. ODN.
RATIBIDA COLUMNARIS PULCHERAIMA (DC.) D.
RHUS TRILDOBATA NUTT.

RIBES L.

RORIPPA SINUATA [HWUTT.) A. S, HITCHC.
ROSA WOOOS1 FENDLER! ICREPIN) RYDB.
RUMEX PATIENTIA L.

RIMEX VEMOSUS PURSH

SALSULA KALT TENUIFOLIA TAUSCH.
SALTX L.

SAGITTARIA LATIFOLIA WILLD.

SALVIA REFLEXA HORNEM,.

SCIRPUS AMERICANUS PERS.
SCUTELLARTA BRITTCNILT PORTER
SCHEDONHAZDUS PANICULATUS INUTT.) TREL.
SCIRPUS PALUNDDSUS AL NELS.

SENECTIO CROCATULS RYDNB.

SETARIA [TALICA (L.} BEAUV.

SEMECIO MULTICAPITATUS GREEME
SENECTD MUTABILIS GREEMNE

SETARTIA WIRIDIS (L) BEAUV.
SISYMOARIU™ ALTISSIMUM L.

SITANION HYSTRIX (NUTTL.) JuGa. SMITH
SOLINAGO DECUMBENS GHEENE

SOLIDAGD RIGANTEA AlT.

SOLAUM RNDSTRATIHS: DUNAL

SOPHNRA SERICEMN “JUTT.

SOLANUM TETFLOAL NUTT.

SPOROROLUS AIROICCS TORR.
SPHAFRALCFEA COCCINFA IPURSHY RYDB.
SPOSAMABOLUS CHYPTANDRUS (TORR.) A. GRAY
SPARTING GRACILIS TRIN.

SPORDBOLUS TEXANUS VASEY

STIPA COMATA TRIN. AND RUPR.

STIPA CUOLUMNMTANA MACOUN

STIPA VIRIDULA TRIN.

SUCKLEYA SUCKLEYANA (TORR.) RYDB.
TAL [HUM PASYIFLORUM NUTT.
THELESPER®A AMBICGUUM A. GRAY
THERMOPSTS DIVARICATRA As NELS.

THELESPERMA MEGAPOTAMICUM (SPRENG.) KUNTZE

THELASPFAMA TRIFIDUM [POIR.Y RARITT.
TOWHSENNTA GRAMDIFLURA NUTT.
TOWNSENDIA SERICEA HOOF.

TRADESCANTIA DCCIDENTALIS (BRITT.) SMYTH

TRAGOPAOGNYS NARIFOLIWS L.
TRALDPOGON PRATEMSIS L.
TRIBULUS TEXRESTRIS L.

TYPHA LATIFOLTA L.

VERHRCNA ARACTEATA LAG. + RONA.
VERSOMIA FASCICULATA MICHX.,
VICIA AMTARICANS MIMOR HOOK.
VIOLA NUTTALLTI PURSH

EAMTIIU S SProlusln KEARNEY
YUCLCA GLALCA NUTT.

BROOK CINQUEFOIL

PINE BLUEGRASS

ROUGHSEED CLAMMYWEED
LEMON SCURFPEAR

SLIMFLOWER SCURFPEA
UPRIGHT PRAIRIECONEFLIWER

SKUNKBRUSH SuUMAC
GOOSERFERRY, CURRANT

FEMDLER WODDS ROSE

VEINY DOCK
TUMBLIMNG RUSSTANTHISTLE
WILLOW r
COMMON ARROWHEAD
LANMCELEAF S5AGE
AMERICAN BULRUSH
RRITTOMS SKULLCAP
TUMBLEGRASS
ALKALT BULRUSH
SAFFRON GROUNDSFL
FOXTAIL MILLET

GREEN BRISTLEGRASS
TUMBLEMUSTARD
BOTTLEBRRUSH SQUIRRELTAIL
DECUMBENT GOLDENROD
GIANT GOLDENROD
BUFFALORUR NIGHTSHADE
SILKY SMNPHORA

CUTLEAF NIGHTSHADE
ALKALT SACATOMN
SCARLET GLODBEMALLOW
SAND DROPSEERD

ALKALI CORDGRASS
TEXAS DROPSELD
MEEDLEANNDTHREAD
SUBALPINE MNEEDLEGRASS
GREEN MNEEDLEGRASS
POISON SUCKLEYA
PRATRIE FAMEFLDWER
COLDRADDO GREENTHRFEAD
SPREADING THERMOPSIS

PRAIKRIE SPIDERWORT
VEGETABLE-DIYSTFER SALSIFY
MEADOW SALSIFY
PUNCTUREWVINE

CoMmHiN CATTAILL

BIGBRACT VE<HENA

AMERICAN VETLH
NUTTALL WIOLET
CUOCKLEBRLIR

SMALL SDAPWEED



Table 1. (Continued)

ZIYGR 7YGADEMUS GRAMINLUS RYDH. GRASSY DEATHCAMAS

ChesK LIST LASGELY FROM AGRICULTURAL RESEARCH SFERVICE COLLFCTIONS.
MOST OF THE NOMENCLATUAE ACCORDING TU A RECENT CHECK LIST PREPARED BY

U.S.D.A. FOREST SERVICE.



Table 2. Species of mammals for Pawnee site (Prepared by R. M.

Scientific Hame

Common Name

Order INSECTIVORA--Insectivores
Family SORICIDAE--Shrews

Sorex cinereus

Sorexr vagrans

Sorex nanus

Sorer merriami

Order CHIROPTERA--Bats

Masked Shrew
Vagrant Shrew
Dwarf Shrew

Merriam's Shrew

Family VESFERTILLlDN1UAE--UE5perti1innid Bats

Myotis luetfugus

Myotie evotis

Myotis thysanodes

Myotis volans

Myotis californicus
Myotie subulatus
Lasionyeteris noctivagansd

Eptesicus fucus

Order LAGOMORPHA--Lagomorphs
Family LEPORIDAE-Hares and Rabbits
Sylvilagus floridanus

Sylvilagus nuttalli

Sylvilagus audubonii

Lepus townsendit

Lepus californicus

Order RODENTIA--Rodents
Family sC |URIDAE--Squirrels
Eutamias minimus

Marmota flaviventris
Spermophilus tridecemlineatus
Cynomya ludovieianus

Seiurus niger

Little Brown Myotis
Long-eared Myotis
Fringed Myotis
Long-legged Myotis
california Myotis
small-footed Myotis
Silver-haired Bat

Big Brown Bat

Eastern Cottontall
Nuttall's Cottontall
Desert Cottontail
White-tailed Jack Rabbit
Black-tailed Jack Rabbit

Least Chipmunk

Yellow-bellied Marmot
Thirteen-1ined Ground Squirrel
Black-tailed Prairie [Dog

Fox Squirrel

Hansen) .



Table 2. (Continued)

Scientific Name Common Mame

Family GEOMYIDAE--Pocket Gophers

Thomomys talpoides Northern Pocket Gopher

Fgmily Heteromyidae--Heteromyids
Perognathus fasciatus 0]ive-backed Pocket Mouse
Perognathus [lavescens Plains Pocket Mouse
Perognathus [lavus Silky Pocket Mouse
Perognathus hispidus Hispid Pocket Mouse

Dipodomys ordii Ord's Kangaroo Rat

Family CASTCRI|DAE--Beavers

Caastor canadensis Beaver

Family CRICETIDAE--New World Rats and Mice
Reithrodontomys montanus Flains Harvest Mouse
Retithrodontomys megalotis Western Harvest Mouse
FPeromyscug maniculatus Deer Mouse

Peromyscus difficilie Rock Mouse

Onychomys leucogaster Northern Grasshopper Mouse
Mexican Wood Rat

Bushy-tailed Wood Rat

Neotoma mericand
Neotoma einerea
Mierotus pennaylvanicus Meadow Vole
Microtus longicaudus Long-tailed Vole
Microtus ochrogaster Prairie Vole
Lagurus curtatus Sagebrush Vole

Ondatra zibethicus Muskrat

Family MURIDAE--01d World Rats and Mice

Rattus norvegicus

Mus musculus

Morway Rat

House Mouse

Family ERETHIZONTIDAE--New World Porcupines

Erethizon dorzatum

Order CARNIVORA-Carnivores
Family CANIDAE--Canids
Canis latrans

Vulpes vulpes

Vulpes maerotis

Porcupine |

Coyote
Red Fox

Kit Fox



Table 2. (Continued)

Scientific Name Common Name

Family PROCYONIDAE--Procyonids

Procyon lotor Raccoon

Family MUSTELIDAE--Mustelids

Mustela erminea Ermine

Muatela frenata Long-tailed Weasel
Mustela nigripes Black-footed Ferret
Taxidea tarus Badger

Spilogale putorius Spotted Skunk
Mephitis mephitis Striped Skunk

Family FELIDAE--Cats
Felis concolor Mountain Lion

Lynx rufus Bobcat

Order ARTIODACTYLA--Even-toed Ungulates
Family CERVIDAE--Cervids

Cervus canadensis Wapiti
Odocoileus hemionus Mule Deer
Odocotileus virginiand White-tailed Deer

Family ANT I LOCAPRIDAE--Pronghorn

Antilocapra americana Pronghorn



Table 3. A checklist of birds of the Pawnee Site in north central Colorado
(Compiled by Ronald A. Ryder).

Niﬂﬁer species Hﬁﬂger Apecing
004 Eared Grebe 264 Long=billed Curlew
ool Western Grebe 265 Whimbrel (one record only)
006 Pied-billed Grebe 261 Upland Plover
194 Great Blue Heron 263 Spotted Sandpiper
202 Black-crowned Night Heron 256 Solitary Sandpiper
203 Yellow-crowned Wight Heron 268 Willet
172 Canada Goose 254 Greater Yellowlegs
132 Mallard 255 Lesser Yellowlegs
135 Gadwall 239 Pectoral Sandpiper
143 Pintail 241 Baird's Sandpiper
139 Green-winged Teal 242 Least Sandpiper
140 Blue-winged Teal 232 Long-billed Dowitcher
141 Cinnamon Teal 249 Marbled Godwit
137 American Widgeon 251 Hudsonian Godwit
Th2 Shoveler 225 American Avocet
146 Redhead 224 Wilson's Phalarope
147 Canvasback 223 MNorthern Phalarope
148 Greater Scaup 053 California Gull
149 Lesser Scaup 054 Ring=billed Gull
151 Common Goldeneye 059 Franklin's Gull
167 Ruddy Duck 063 Forster's Tern
129 Common Merganser 077 Black Tern
325 Turkey Vulture 313. Rock Dove
333 Cooper's Hawk 316 Mourning Dove
332 Sharp-shinned Hawk 365 Barn Owl
337 Red-tailed Hawk 375 Great Horned Owl
342 Swainson's Hawk 378 Burrowing Owl
347 Rough-legged Hawk 366 Long-eared Owl
346 Ferruginous Hawk 367 Short-eared Owl
349 Golden Eagle 418 Poor-will
352 Bald Eagle 420 Common Nighthawk
331 Marsh Hawk 432 Broad-tailed Hummingbird
354 Gyrfalcon 390 Belted Kingfisher
355 Prairie Falcon L13 Red-shafted Flicker
356 Pereagrine Falcon Lob Red-headed Woodpecker
3167 Pigeon Hawk 393 Hairy Woodpecker
360 Sparrow Hawk 394 Downy Woodpecker
297 Scaled Quail Lyl Eastern Kinghird
309 Ring-necked Pheasant L4y Western Kingbird
206 Sandhill Crane L4 8 Cassin's Kingbird
214 Sora L7 Say's Phoebe
221 American Coot L6k Western Flycatcher
273 Killdeer L§2 Western Wood Pewee
281 Mountain Plover 459 0live-sided Flycatcher
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APPENDIX A
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APPENDIX B

PHYSICAL FACILITIES AT THE PAWNEE SITE
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A field laboratory-office and a minimal dormitory facility will soon have
been constructed from the first year's funding. Eight of the microwatersheds
have been completed and others soon will be. General plans for necessary
additions to facilities and equipment have been developed. In our continued
quest for optimality, however, a major portion of the Pawnee Site Director's
time during the coming year will be concerned with design modifications of
field facilities which will be most useful in promoting the various measure=
ments and experiments,

‘Other details on progress to date were covered In Section 4 of this
proposal; details of equipment to be purchased and cost estimates of
facilities are included in the budget portion (Section 9).

Field laboratory. Major laboratory analyses will be conducted in the
central Taboratory on the CSU campus (see Section 6.2). Field laboratory
studies at the Fumee headquarters will be restricted to those requiring
immediate analyses, and as such, will be minimal in nature. Special emphasis
will be on sample freezing and drying, field reference collections, etc.,
(Figure 6.51.3). Although the lab building will be completed from the first

year's money, some equipment remains to be added.

Buildings. Funds are requested for (a) a residence for the site resident,
and (B) a storage building-garage. Both of these buildings were foreseen in
the original proposal but were deferred for lack of funding. We will probably
use a mobile home for the residence, and an unheated, uninsulated slab-on-grade
construction for the garage. Space for these buildings has been provided in
the general building plan (Figure 6.51.4). At this time we are not requesting
funds for additional dormitory space: we will first determine the amount of
occupancy of the existing dormitory 'Figure 6.51.5).

System stress control. Facilities will be developed to provide adequate
control of system stress so that experimonts on system stress can proceed on a
predetermined schedule. These cites wiil be fully instrumented with adequate
meteorological and hydrological instrumentation. Part of the basic meteoro-
logical eguipment was procured with the first year's funds.

Instrumentation, power and cable, and data acquisition. Because of the
great amount of data to be collected, a rapid means of handling data is8 essen~
tial. The necessary instrumentation requires an adequate power source, cables
to return data to a data-acquisition system, and the data acquisition system
itself.

A special room has been provided in the laboratory building for the data
acquisition eguipment., For the sake of economy, some cables leading to the
microwatersheds were installed at the same time the telephone to the site was
installed; other cables and power lines to individual research sites still
remain to be completed.

Mobile laboratory. During the first year's effort, we have deve loped
field equipment for a number of measurements. In some cases, strip chart
recordings have been made to facilitate debugging the equipment. Our eventual
goal in this area is to have an integrated mobile laboratory which can handle
meteorology, photosynthesis measurements, and evapotranspiration measurements,
and store the data with a single data-acquisition system.
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