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I .  INTRODUCTION 

Tallgrass p r a i r i e  once was common i n  eastern Colorado. Early 
botanis ts  described t a l lg ras s  p ra i r i e s  aiong the length of the Front 
Range including the foo th i l l s  near Boulder (Vestel ,  1914, Dodds e t  a1 
1908, James, 1980, Branson e t  a l . ,  1965). Overgrazing, cu l t iva t ion ,  
agr icu l tura l  improvements, and urban development have destroyed most 
t a l l g r a s s  habi tats  i n  Colorado. Moir, who studied the vegetation of 
t a l l g r a s s  p ra i r i e s  i n  the l a t e  19601s, real ized t h e i r  significance. He 
encouraged the C i t y  of Boulder t o  acquire and protect  the r e l i c t  p ra i r i e s  
(Moir; 1969, 1 9 7 2 ) .  The City of Boulder acquired most of  these parcels.  
In the ear ly 19801s, the Colorado Natural Areas Program supported a 
systematic inventory of potential  t a l l g r a s s  p r a i r i e  habitat  in Boulder 
County. The inventory determined t h a t  the Boulder t a l lg ras s  pra i r ies  a re  
the  la rges t  and highest qual i ty  remnants i n  Colorado. Colorado Tallgrass 
P ra i r i e ,  under C i t y  of Boulder ownership, was designated a s t a t e  natural 
area in 1984. The Colorado Natural Areas Program and City of Boulder 
agreed t o  develop a management plan for  the  Boulder t a l lg ras s  p r a i r i e  
remnants. 

The remnants included i n  the s t a t e  natural area contain most of the 
vegetative components necessary to  be restored t o  a t rue  t a l lg ras s  
p r a i r i e  community. Although these areas have been affected by grazing, 
haying, and i r r i g a t i o n ,  a l l  of the t r a c t s  a r e  among the best examples of 
a natural community tha t  once was prevalent throughout the surrounding 
a rea .  ,.. 

11. NATURAL AREA MANAGEMENT OB3ECTIVES a 
The objectives of resour.ce management for  the Colorado Taligrass 

P ra i r i e  a r e  as follows: 

o Restore, conserve, and perpetuate the native f lora  and 
fauna t o  approxlmate pre-settlement conditions; 

o Maintain natural ecological processes i n  the t a l l g r a s s  
cornmuni t i e s ;  

o Encourage educational and in t e rp re t ive  use of t a l l g r a s s  
p r a i r i e  r e l i c t s ;  

o Encourage use of natural area fo r  s c i e n t i f i c  research 
consis tent  with the basic purpose of the natural area.  



111. A R E A  DESCRIPTION 

• LOCATION 

The Colorado Tallgrass Prair ie  i s  located immediately south of  
Boulder, Colorado. The eight  parcels,  t o t a l l i ng  269 acres (108.9 
hec tares) ,  a re  described i n  the Appendix 3 .  Figure 1 i s  a  map of  the 
natural area.  

T O P O G R A P H Y  

The Colorado Tallgrass pra i r ies  a re  s i tuated in the South Boulder 
Creek Valley. Land within the natural area gently slope toward South 
Boulder Creek. Elevations w i t h i n  the natural area range from 5480 t o  
5700 f e e t  (1.67 t o  1.74 kilometers). 

South Boulder Creek begins i n  a  h i g h  a l t i t u d e  basin'on the 
Continental Divide i n  Gilpin County. The stream has carved i t s  course 
through the grani te  of the Front Range and through sedimentary rocks a t  
the junction of the mountains and plains.  South Boulder Creek valley in 
the lower foo th i l l s  ( I n  the v ic in i ty  of the natural area)  i s  covered by 
Quaternary alluvium deposited as fans and aprons along the ancient course 
of the r iver .  S i t e  10, the north face of Davidson Mesa, i s  par t  of a  
mountain pediment, eroded through sedimentary rocks and l a t e r  covered 
w i t h  gravel (Chronic, 1980). 

SOT LS 

Figure 2 i s  a  s o i l  map of the natural area.  The so i l  descr ipt ions 
were provided by the Soil  Conservation Service (USDA-SCS, 1975). 

The proximity of a  s i t e  t o  the location of the ancient stream course 
and-mountains influences the so i l  found on tha t  portion of the natural 
area.  Soi ls  of the Nederland ser ies  occur i n  the western portion of the 
natural area.  These a r e  deep, well drained s o i l s  which formed on old 
h i g h  terraces and a l luv ia l  fans.  Many stones and cobbles a re  present on 
the surface. Soi l s  of the Valmont se r i e s  occur on the eastern edge of 
the outwash fans. These clay-loam s o i l s  contain varying amounts of 
cobbles and gravels.  Soi ls  of the Niwot se r i e s  a re  present on 
bottomlands along South Boulder Creek. Pleistocene sand and gravel 
deposits a re  covered by recent loamy alluvium. Hargreave se r i e s  s o i l s  
occur i n  the eastern portion of the natural area.  These sandy loams 
formed from weathered sandstone. Cobble and gravel may be present on the 
surfac'e. 

VEGETATION 

Tallgrass p r a i r i e  communities i n  the natural area a re  assumed to  be 
r e l i c t s  from early i n  the Holocene Atlantic episode , 8000 years before 
present (Gould e t  a l . ,  1979, Axelrod, 1984). The coarse gravel stones 
t h a t  c rea te  the t o p  layer of substrate  on the Colorado Tallgrass P ra l r i e  



i 1. Hap of tallgrass prairie. 
-4- 



. A  F i g u r e  2a. S o i l  map of  t h e  e a s t e r n  p o r t i o n  of t h e  Colorado T a l l g r a s s  
I N a t u r a l  Area  (SCS). S o i l s :  Te - t e r r a c e  esca rpments ,  Ha- 

Hargrove  f ine  sandy loam, NdD -Nederalnd v e r y  cobb ly  sandy  -. 
loam, VcC - Valmont cobb ly  c l a y  loam. - 
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s act as a mulch by allowing rapid infiltration of water and decreasing the 
amount of water lost from the soil and have greater available water for 

a plant growth (Branson et al, 1965). Relict tallgrass prairie is 
restricted to these mesic conditions that form a narrow band along the 
mountain front. 

A continuum of tallgrass prairie communities occur on the natural 
area. Moist, low-lying areas (representing mesic prairie) are dominated 
by big bluestem (Andropoqon qerardii),little bluestem (Schizachyrium 
scoparium), switchgrass (Panicum virgatum) and Indiangrass (Sorghastrum 
nutans). Drier, upland sites (xeric prairie) are dominated by big 
bluestem, little bluestem, and side-oats grama (Bouteloua curtipendula). 

The flora of the Colorado Tallgrass Prairie is similar to that of 
western true prairies of the Great Plains, the Black Hills of South 
Dakota and other disjunct remnants (Moir, 1972, Dix, 1964). A partial 
plant list based on 1985 field work is in Appendix 1. 

WILDLIFE 

In the 1850ts, the first settlers of Boulder County noted that this 
region was winter range for buffalo and antelope (Vicke-rs, date 
unknown). No specific information on historic wildlife use of the 
tal lgrass prairies has been found. 

9 Few studies document recent wildlife utilization of tallgrass 
prairies in the Boulder area or in Colorado. The bobolink and 
grasshopper sparrow were documented to breed on Boulder City Open Space 
grasslands (Thompson and Strauck, 1985). Both species have a restricted 
distribution throughout their range, and are especially sensitive to 
habitat disturbances (Graul, 1980). Both species require tall grass for 
nesting. Grazing and haying before mid to late July are considered 
threats to these species (Thompson and Strauch, 1985) 

Raptor species nesting on cliffs of nearby Flatirons and Eldorado 
Mountain hunt in the grasslands of South Boulder Creek Valley (Figgs and 
Lederer, 1985). Prairie falcons and American kestrels utilize the 
grasslands most frequently. 

Twenty-five bird species have been observed in grassland habitats of 
City of Boulder Open Space (Thompson and Strauch, 1985). These species 
are noted in a list of potential animal species generated by the Colorado 
Division of Wildlife (see Appendix 2). 

No quantitative studies of mammals exist in Boulder County. 
Armstrong and Freeman (7982) provide a qualitative description. No 
studies have been conducted to document mammal, reptile, amphibian or 
invertebrate utilization of tallgrass prairie habitat in the Boulder area. 

CLIMATE 

Climate has changed markedly a number of times since tallgrass 
prairies were first established during the early Holocene period. Over 
the past 300 years, the climate has become warmer and drier. Recurring 



drough t  has marked t h e  recent  c l i m a t e  (Gould e t .  a l .  1979). 

The c l i m a t e  i n  t h e  v i c i n i t y  o f  t he  n a t u r a l  area I s  s t r o n g l y  a f f e c t e d  
by t h e  mountains. Host  o f  the  p r e c i p i t a t i o n  i n  t h e  area i s  o rograph ic :  
m o i s t  a i r  i s  f o r c e d  upward by the  mountains, mo is tu re  condenses and 
p r e c i p i t a t e s .  Orographic p r e c i p i t a t i o n  f a l l s  i n  t h e  lower f o o t h i l l s  i n  
s p r i n g  and f a l l ,  when a i r  masses f rom t h e  Gu l f  of Mexico back up a g a i n s t  
t h e  mountains c r e a t i n g  upslope cond i t i ons .  Convect ive storms a r e  
f r e q u e n t  on l a t e  s p r i n g  and summer a f te rnoons.  The average annual 
p r e c i p i t a t i o n  i s  18 inches (457 mrn) per  year.  The area i n  t he  v i c i n i t y  
o f  t h e  n a t u r a l  area has a Hay p r e c i p i t a t i o n  maximum f a l l i n g  as r a i n  o r  
v a r i a b l y  heavy, wet snow and a midwin ter  p r e c i p i t a t i o n  minimum (Mute l ,  
1976) .  

The average temperature i n  t h e  v i c i n i t y  o f  Boulder,  Colorado i s  51 
degrees F (10.5C) w i t h  152 f r o s t  f r e e  days (SCS). 

Data c o l l e c t e d  f rom Marsha l l  Mesa by t h e  N a t i o n a l  Atmospheric and 
Oceanic A d m i n i s t r a t i o n  i n d i c a t e  t h a t  wind d i r e c t i o n  i s  predominant ly  f rom 
t h e  west  year-round (A1 Bedard, research f i l e s  NOAA). Wind d i r e c t i o n  i s  
most v a r i a b l e  i n  l a t e  spr ing ,  i n  May and June. 

Wind speed i s  h i g h e s t  i n  t h e  w i n t e r  months, w i t h  a maximum f o r  t h e  
year  o c c u r r i n g  i n  February a t  3.73 m/sec (8.3Smph). Minimum wind speeds 
occur  i n  t h e  s p r i n g  and summer months w i t h  lowest  average read ing  
(1979-1982) i n  May a t  2.68 m/sec (6.0 mph). A summary o f  c l i m a t o l o g i c a l  
d a t a  i s  p rov ided i n  Tab le  1. 

Tab le  1 .  C l i m a t o l o g i c a l  da ta  f o r  t h e  v i c i n i t y  o f  t h e  Colorado T a l l g r a s s  
P r a i r i e  Na tu ra l  Area (NOAA records, 1985). 

MONTH 
January 
February 
March 
A p r i  1 
Ma Y 
June 
J u l y  
August 
September 
October 
November 
December 

HUHIDITY 
47.3 
42.5 
46.5 
37.8 
44.8 
35.8 
33.0 
37.8 
35.0 
35.5 
42.0 
46.5 

PPT - 
0.47 

WIND SP 
7.3 

WIND D I R  
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

TEMP Mean Temperature ( F ) ,  1980-1985, Boulder ,  Colorado. 
HUMIDITY Mean R e l a t i v e  Humidi-ty (X) ,  1100 h r ,  1980-1983, Denver, C O  
PPT Mean p r e c i p i t a t i o n  ( i nches ) ,  1980-1985, Boulder ,  Colorado 
WIND SP Mean wind speed (mph), 1979-1982, Table Mesa-Boulder, C O  
WIND D I R  P r e v a i l i n g  w ind  source, 1979-1982, Tab le  Mesa-Boulder, CO 



I V .  LAND USE HISTORY 

Boulder Va l l ey  was s e t t l e d  i n  t h e  l a t e  1850s. Permanent herds of 
domestic s tock were i n t roduced  i n t o  t h e  area a t  se t t lement  and meadows 
were hayed as e a r l y  as 1859 (V i cke rs ,  d a t e  unknown) 

The U.S. Government Land O f f i c e  surveyed South Boulder Creek 
Va l l ey  i n  January and February, 1864. F i e l d  notes f o r  t h i s  area do n o t  
p rov ide  d e t a i l e d  landscape d e s c r i p t i o n s .  S o i l s  throughout  t h e  Colorado 
Ta l l g rass  Na tu ra l  Area t r a c t s  were c h a r a c t e r i z e d  as f i r s t  o r  second 
r a t e .  The surveyor  remarked t h a t  t h e  grass was "good" a long t h e  s e c t i o n  
l i n e  o f  11 and 14, p a r c e l  9. 

A road fo l l owed  South Boulder Creek f rom Eldorado Springs a long t h e  
n o r t h  bank, passing through s i t e  7. F i e l d  notes f rom 1864 do n o t  
i n d i c a t e  i f  the  road was used h e a v i l y .  A road f rom the  Marsha l l  foundry 
fo l l owed  t h e  s e c t i o n  l i n e  t o  t h e  eas t  o f  Parce ls  1  and 2 ,  t e r m i n a t i n g  
approximate ly  one-quarter  o f  a  m i l e  beyond Parce l  2. F i e l d  notes do n o t  
desc r ibe  a  road i n  t h e  present  grade o f  U.S. 36 separa t ing  Parce l  6  from 
Parcels  4  and 5 .  

The Goodhue D i t c h  f rom South Boulder  Creek t o  the  Marsha l l  Foundry 
was excavated b e f o r e  t h e  1864 land survey. Th i s  d i t c h  f l ows  south  and 
eas t  o f  Parcel  3. The foundry was cons t ruc ted  i n  1864. Remaining 
lengths  o f  t h e  Goodhue D i t c h  and t h e  Davidson D i t c h  were excavated a f t e r  
t h e  o r i g i n a l  land survey.  • The Colorado T a l l g r a s s  N a t u r a l  Area t r a c t s  were c la imed between 1871 
and 1891 ( A b s t r a c t  Land T i t l e s  #39, 1883). Boulder  County Treasurer  
records have n o t  been searched t o  document when each p a r c e l  was c la imed 
and changed ownership. 

Parcels  1, 2, 4 ,  6, 9 and p a r t  o f  1 0  were i nc luded  i n  t h e  Fox Ranch 
100 years ago. The Ranchaw f a m i l y  purchased some o r  a l l  o f  t h e  Fox Ranch 
a t  an unknown t ime. The Yunker f a m i l y  purchased t h e  p o r t i o n  o f  t h e  
Ranchaw Ranch i n c l u d i n g  p a r c e l s  4, 6, 9 and p a r t  o f  10 i n  1943. 

Da i r y  c a t t l e  grazed t h e  upland p o r t i o n s  of the ranch, i n c l u d i n g  
p a r c e l s  9 and 10, f rom mid-spr ing  t o  e a r l y  f a l l .  The l o w - l y i n g  areas 
i n c l u d i n g  4 and 6  were hayed i n  t h e  l a t e r  p a r t  o f  J u l y  and grazed f rom 
f a l l  t o  spr ing .  Both p a r c e l s  a r e  i r r i g a t e d .  

Chemicals were n o t  used on t h e  Yunker p r o p e r t y  f o r  weed c o n t r o l .  
Hay meadows were f e r t i l i z e d  w i t h  manure. P r a i r i e  dogs and grasshoppers 
never s i g n i f i c a n t l y  a f f e c t e d  t h e  range. 

The Yunkers operated t h e  d a i r y  f a rm u n t i l  1960. The area was leased 
t o  var ious  i n d i v i d u a l s  u n t i l  1966. A l b e r t  and Leo Hogan leased t h e  
p r o p e r t y  f rom the  Yunkers u n t i l  C i t y  o f  Boulder a c q u i s i t i o n  i n  1983. 

A p o r t i o n  o f . t h e  Fox Ranch i n c l u d i n g  p a r c e l s  7 ,  2 and p a r t  o f  10 was 
purchased by the  Church f a m i l y  a t  an unknown date .  The Hogans have 



l eased  t h e  Church p r o p e r t y  s ince  1943. C a t t l e  have grazed the  area f rom 
January t o  May 1  s i n c e  t h e  Hogans have r e t a i n e d  the  lease. No 
i n f o r m a t i o n  was ob ta ined  on management p r i o r  t o  1943. 

Parce ls  1  and 2  have been i r r i g a t e d  by a  mine cave sp r ing  f o r  30-40 
years .  

P a r t  o f  t h e  Hogan lease burned app rox ima te l y  65 years ago. The 
acreage burned was n o t  ex tens ive .  The l o c a t i o n  o f  the  burn, t ime o f  
burn,  and o r i g i n  a r e  unknown. 

Parce ls  3 and 7  a r e  i nc luded  i n  a  t r a c t  t h a t  was owned by Rocky 
Mounta in Fuel  and I r o n  Company. The Thomas f a m i l y  leased be fo re  
purchas ing  t h e  p r o p e r t y  i n  1945. P r i o r  t o  t h e  Thomas lease, sheep and 
goats  grazed t h e  p r o p e r t y .  M r .  Thomas grazed mules and horses u n t i l  1955 
and grazed c a t t l e  f rom 1955-1967. Grazing was u s u a l l y  r e s t r i c t e d  t o  
w i n t e r  months. 

The Hogans have leased t h e  land f o r  w i n t e r  c a t t l e  g raz ing  (Hank o r  
Leo and A l b e r t )  s i n c e  1967, except  f o r  1972. Heavy g raz ing  occurred i n  
1972 d u r i n g  t h e  summer under management o f  a  unknown lessee. 

P o r t i o n s  o f  Pa rce l s  3 and 7  were hayed f o r  two years i n  t h e  e a r l y  
1960s and may have been hayed i n  t h e  ea r l y -m id  1900s. The areas were 
f e r t i l i z e d  w i t h  manure and i r r i g a t e d  by n e a r l y  d i t c h e s .  

No chemicals  have been used t o  c o n t r o l  weeds. 

The C i t y  o f  Bou lder  began a c q u i r i n g  t h e  Thomas p rope r t y  i n  1979, t h e  
Yunker p r o p e r t y  i n  1978, and t h e  Church p r o p e r t y  i n  1977. Table 2 
summarizes t h e  a g r i c u l t u r a l  h i s t o r y  o f  t h e  t h r e e  p r o p e r t i e s  s ince  C i t y  
a c q u i s i t i o n .  



T a b l e  1  
H i s t o r y  o f  Pas t  S t o c k l n g  R e c o r d s f  

B o u l d e r  Open Space T a l l g r a s s  P r a l r l e s  
( A b s t r a c t e d / c o m p u t e d  f r o m  SonJa H l x  Summary 4 / 4 / 8 6 )  

Da tes  o f  Reco rd  Named o r  Numbered P r o p e r t i e s  and A n i m a l  U n i t s  o f  Use 

H o g a n - P a r r i s h :  
U n i t  #7 U n j t  #3 U n l t s  #7 and #3  Comblned 

1979 15 AUMs 
11 /24  - 5/24 80/81 11 AUMs 14 .4  AUMs 
12 /8 /81  - 6/8 /82  90 AUMs maxlmuml 
11  /16/82 - 5/15/83 9 0  AUMs maximum 
1 0 / 3 1 / 8 3  - 4 /30 /84  9 0  AUMs maxlrnum 

5/01/84 - 5 /  1 / 8 5  24 AUMs maximum 
11 /01/85 - 4 /30 /86  2 4  AUMs maximum2 

C h u r c h  and  Yunker Combined: 
9 /15 /79 - 5/1 /80  No r e c o r d  

1980 - 1981 No r e c o r d  
1 /1 /81  - 5 /1 /82  1 5 0  AUMS 
1 /1 /82  - 5 /1 /83  1 5 0  AUMS 
1 /1 /83  - 5 /1 /84  1 5 0  AUMS 

el Some use  t o  1 /1 /85  I n d e f l n l t e  amount ( c f  D a v i d  K u n t z  l e t t e r  t o  
J i m  C r a i n ,  8-6-85 d a t e )  

N o t e s  on c o n d l t l o n  r a t i n g s  5 /1 /84  show Church  p r o p e r t y  has  285 a c r e s  and  
9 420 AUMs e s t i m a t e d  as  o f  t h a t  d a t e .  Yunker  p r o p e r t y  h a d  1 9 0  a c r e s  and 

280 AUMs. 

S e p a r a t e  Records  f o r  Church  P r o p e r t y  Show: 

Church  E a s t  ( 1 6 0  a c r e s )  p re-1979 use  300 AUMs Feb.  1  - May 1  I 
I 

E s t l m a t e d  c a r r y i n g  c a p a c i t y  200 AUMs o f  " r a n g e  
g r a z l n g "  

1 0 0  AUMs comb ined  sup-  
p l e m e n t a l  f e e d i n g  
and  l r r l g a t e d  f o r a g e  

1980 P r e s c r l b e d  Maximum Use: 1 0 0  c o w - c a l f  p a l r s  f o r  3 mon ths  by  
c o n t l n u l n g  s u p p l e m e n t a l  f e e d l n g s ,  l r r l g a t l o n  

C h u r c h  West  ( 1 2 0  a c r e s )  Pre-1979 u s e  v a r l e d :  50-1 20 AUMs p l u s  f e w  
head  I n  J a n u a r y  

1 9 8 0  Prescribed use  ( m a x . )  1 2 0  AUMs w / s u p p l e m e n t a l  
f e e d l n g  

Maximum o f  40 AUMs f o r  3  months p l u s  f e e d i n g  ( 1 / 1  t o  5 /1  
5 / 1 / 8 3  Reco rds  f l x  600  aum l l m l t a t l o n  f o r  b o t h  properties ( 1 5 0  aum F o r  4 
months  

* S o u r c e :  S o n j a  H l x  r e c o r d s :  c o m p u t a t i o n s  o f  AUMs u s e  t a b l e  o f  a n i m a l  u n l t  
e q u i v a l e n t s  a t t a c h e d  t o  t h a t  r e p o r t .  

1  F i g u r e s  a r e  based  on l e a s e  ag reemen ts  o f  k l n d / a g e / n u m b e r  o f  a n \ r n a l s  
and p r e s c r i b e d  season .  A c t u a l  t o t a l  AUMs o f  u s e  a r e  o f t e n  
c o n s i d e r a b l y  l e s s  t h a n  t o t a l  permitted due t o  e a r l y  m a r k e t i n g ,  
r e m o v a l  f o r  I l l n e s s e s ,  and w e a t h e r  emergencies p a r t i c u l a r l y  i f  
p a s t u r e  s t o c k l n g  I s  m o n l t o r e d .  A c t u a l  s t o c k l n g  may v a r y  f r o m  
p e r m i  t t e d  use.  

Lease ag reemen t  a f f e c t e d  5 /1 /84  p r e s c r l b e d  u s e  t o  3 / 3 0 / 8 6  b u t  d i d  
n o t  s t a t e  numbers o r  d a t e s  f o r  1985 /86 ,  o n l y  f o r  84 /85  s e a s o n .  



V .  MANAGEMENT 

LITERATURE REVIEW 

Numerous s t u d i e s  across the  Great P l a i n s  have r e s u l t e d  i n  range 
recommendations f o r  t a l l g r a s s  s i t e s .  Kansas and South Dakota 
recommendations m i g h t  be expected t o  be most s i m i l a r  t o  Colorado r e l i c t  
s i t e s  because o f  a  r e l a t i v e l y  comparable c l i m a t e  and nearby geographic 
p o s i t i o n  ( H e i t l i n g e r ,  Pa in ter ,  personal  communications, 1985). 
Management recommendations f o r  r e l i c t  t a l l g r a s s  s i t e s  d i f f e r  f rom most 
pub l i shed  range s t u d i e s  because ( 1 )  managing a  n a t u r a l  area such as t h e  
Colorado T a l l g r a s s  P r a i r i e  has d i f f e r e n t  o b j e c t i v e s  than managing f o r  
f o rage  product ion ,  and (2 )  c l i m a t i c  d i f f e r e n c e s  e x i s t  between areas o f  
t h e  main d i s t r i b u t i o n  of t a l l g r a s s  p r a i r i e s  and t h e  Colorado f o o t h i l l  
r e 1  i c t s .  

T y p i c a l  g r a z i n g  p r a c t i c e s  seek t o  ..." make more e f f i c i e n t  use o f  
g r a z i n g  resources t h a t  should i nc rease  l i v e s t o c k  p roduc t i on  and improve 
economic r e t u r n s  t o  producers, communities and t h e  s t a t e "  (Launchbaugh 
and Owensby 1978). Managing grasslands as n a t u r a l  areas i s  necessary 
because: "There i s  a  h i g h  s c i e n t i f i c  va lue  i n  p rese rv ing  samples o f  
t y p l c a l  environments bo th  those r e l a t i v e l y  und is tu rbed  by man and those 
wh ich  he has m a t e r i a l l y  mod i f i edM (Subcommittee on t h e  Conservat ion o f  
Ecosys tems , 1967). 

I f  remnant g rass lands a r e  wi thdrawn f r o m  man's i n f l u e n c e ,  t h e  
p r a i r i e  v e g e t a t i o n  may n o t  improve and m a i n t a i n  i t s e l f ,  because o f  p a s t  
uses, c u r r e n t  c l i m a t e  and weather p a t t e r n s ,  and t h e  p r o x i m i t y  t o  o t h e r  
a g r i c u l t u r a l  uses (Cosby 1975). Vegeta t ion  management t o  r e p l i c a t e  
h i s t o r i c  f a c t o r s  can i n c l u d e  one o r  a  combinat ion  o f  t he  f o l l o w i n g  
methods: mowing, b u r n i n g  o r  g raz ing .  

Many observa t ions  and s tud ies  have r e i n f o r c e d  t h e  concept t h a t  
t a l l g r a s s  p r a i r i e s  a r e  " f i r e  de r i ved  and f i r e  main ta ined"  systems 
(Owensby, 1972, Daubenmire, 1968). Ponderosa p ines  have encroached upon 
p r a i r i e  stands i n  ecotona l  areas o f  Wind Cave N a t i o n a l  Park because of 
f i r e  suppression (Schripsema, 1977). N a t u r a l  and p resc r ibed  f i r e s  w i l l  
s low o r  p r o h i b i t  woody p l a n t  i n v a s i o n  (Bragg and Hu lbe r t ,  1976; Bock and 
Bock, 1984; Daubenmire, 1968). W i l d f i r e s ,  p r i m a r i l y  caused by l i g h t n i n g ,  
occur red  year round (Jackson, 1965). The h i g h e s t  frequency o f  f i r e s  
occurs d u r i n g  t h e  summer season when f u e l  loads a r e  h igher  (Daubenmire, 
1968). Lewis and C la rk  repo r ted  t h a t  N a t i v e  American t r i b e s  used f i r e  t o  
enhance new p l a n t  growth t o  a t t r a c t  l a r g e  he rb i vo res ,  p r i m a r i l y  b ison.  
Domestic c a t t l e  ope ra t i ons  adopted t h i s  p r a c t i c e  i n  t h e  e a r l y  1900 's  t o  
encourage e a r l y  growth i n  t a l l g r a s s  areas (Owensby 1972). Burn ing  
t y p i c a l l y  occurred i n  January o r  February. Subsequent range s tud ies  have 
e s t a b l i s h e d  t h a t  p r e s c r i b e d  bu rn ing  should c o i n c i d e  w i t h  t h e  s t a r t - u p  of 
growth o f  these grasses i n  the  l a t e  s p r i n g  t o  maximize p roduc t i on  
(Launchbaugh and Owensby 1978). 

Several  thousand years a f t e r  t h e  l a s t  g l a c i a l  r e t r e a t ,  approx imate ly  
5000 years ago, b i s o n  emerged as t h e  dominant g razers  i n  t h e  Great P l a i n s  a 



(McDonald, 1981) Pronghorn ante lope,  e l k ,  deer, p ra i r i e -dogs ,  r a b b i t s ,  
rodents,  and i n s e c t s  have occurred on t h e  p r a i r i e  s ince  t h e  P le i s tocene  
p e r i o d  (Launchbaugh and Owensby 2978). #any grasses have adap ta t i ons  
which may have evolved as a  response t o  f i r e  and g raz ing  pressures:  
placement o f  t h e  growing p o i n t  a t  t h e  su r face  o f  the  s o i l  r a t h e r  than 
e levated,  t h e  a b i l i t y  t o  have stem growth occur a t  severa l  p laces a long 
t h e  l e n g t h  o f  t h e  stem, and t h e  a b i l i t y  t o  form mats (Branson, 
1953,Owensby 1972). B ison and e l k  h i s t o r i c a l l y  moved i n  herds, 
i n t e n s i v e l y  g r a z i n g  and t r a m p l i n g  areas. The f i r s t  c a t t l e  o p e r a t i o n  
be fo re  1900 herded l i v e s t o c k  over l a r g e  areas approximat ing t h e  e f f e c t s  
of n a t i v e  grazers .  C a t t l e  conf inement w i t h  barb w i r e  fenc ing  and more 
i n t e n s i v e  use d r a s t i c a l l y  - a l t e r e d  t h e  t a l l g r a s s  p r a i r i e  (Owensby, 1972). 

Domestic c a t t l e  d i f f e r  s u b s t a n t i a l l y  i n  d i e t  and g r a z i n g  behav ior  
f rom b i s o n  (Schwartz and E l l i s ,  1981). b u t  some n a t u r a l  areas managers 
use c a t t l e  t o  s imu la te  n a t i v e  grazers .  Defer red  g raz ing  and i n t e n s i v e  
e a r l y  s t o c k i n g  have been used by n a t u r a l  areas managers ( H e i t l i n g e r ,  
personal  communication 1985). I n  South Dakota, i n t e n s i v e  e a r l y  ( u n t i l  
May 1 )  range use r e s u l t e d  i n  heavy u t i l i z a t i o n  o f  coo l  season e x o t i c  
grasses and f o r b s  (Cosby 1975). Ca re fu l  m o n i t o r i n g  o f  t h e  p l a n t  

C3 community i s  necessary, because t h e  n a t i v e  vege ta t i on  can be h e a v i l y  
impacted by any use a f t e r  a p i c a l  growth buds a r e  e levated i n t o  t h e  
animals g raz ing  zone (Wasser, 1986, persona l  communication 1985). I n  t h e  

J o n l y  pub l i shed  s tudy  o f  Colorado t a l l g r a s s  p r a i r i e s ,  Mo i r  found t h a t  
g r a z i n g  caused a  decrease i n  abundance o f  b i g  bluestem, Ind iang rass ,  and 
swi tchgrass  w h i l e  i n c r e a s i n g  b l u e  grama (Bote loua q r a c i l i s ) ,  a  shor tg rass  
species, as w e l l  as s i l v e r  sage ( A r t e m i s i a  f r i g i d a ) ,  a  common i n d i c a t o r  
o f  d l s tu rbance  (Mo i r  1972).  

Whi le  l i g h t  cont inuous g r a z i n g  may a t  f i r s t  seem t o  have p o t e n t i a l  
f o r  n a t u r a l  area management, r e s u l t s  have g e n e r a l l y  been poor  (Cosby, 
1975). Cosby documented t h a t  c a t t l e  a t  low numbers p r e f e r  low areas and 
concen t ra te  f o r a g i n g  i n  smal l  areas w h i l e  l e a v i n g  o the r  areas untouched. 
B ison p r e f e r  h igh ,  h i l l y  l a n d  (Beth  P a i n t e r ,  personal  communication 1985) 
The se lec t i veness  and unevenness o f  smal l  herds g raz ing  cause t h i s  method 
t o  be a  poor  i m i t a t i o n  o f  t h e  e f f e c t s  o f  g r a z i n g  by l a r g e  herds. 

Mowing and hay ing  on t h e  Konza P r a i r i e  i n  Kansas has been used t o  
s imu la te  burn ing,  r e s u l t i n g  i n  a  t a l l g r a s s  p r a i r i e  r i c h  i n  species.  The 
hayed n a t i v e  t a l l g r a s s  p r a i r i e  v e g e t a t i o n  o f  Konza p r a i r i e  b e n e f i t s  most 
f rom a  s i n g l e  ha rves t  i n  l a t e  J u l y  ( H u l b e r t ,  personal  communication, 
1985). Ha rves t i ng  hay i n  August o r  September r a t h e r  than J u l y  reduces 
t h e  warm-season p e r e n n i a l  grasses and r e s u l t s  i n  an i nc rease  o f  weedy 
species (Launchbaugh and Owensby, 1978). Mowing a l l ows  some spec ies ,  
such as sweetc lovers,  t o  invade t h a t  a r e  k e p t  o u t  by bu rn ing  ( H u l b e r t ,  
unpubl ished data, 1985). 

Whi le  g raz ing  and b u r n i n g  a r e  used t o  s imu la te  h i s t o r i c  events,  t he  
e f f e c t  on p r a i r i e  v e g e t a t i o n  f rom d i f f e r e n t  management t rea tments  may 
vary .  Kentucky b luegrass ,  p r a t e n s i s  increased i n  grazed areas i n  



Kansas t a l l g r a s s  p r a i r i e s ,  d i s p l a c i n g  n a t i v e  p r a i r i e  species (Hu lbe r t ,  
1978).  However, t ime ,  frequency, and i n t e n s i t y  w i l l  determine many o f  t he  
changes t h a t  occur .  For  example, l a t e  s p r i n g  bu rn ing  reduces o r  
e l i m i n a t e s  coo l  season species such as japanese brome (Bromus japon icus)  
and b luegrass  (m esp.) (Anderson, 1972; C u r t i s  and Partch, 1948; 
Ehrenre ich ,  1959; H u l b e r t ,  1985a; McMurphy and Anderson 1965). 

The t i m i n g  o f  t rea tmen ts  can r e s u l t  i n  a  v a r i e t y  o f  e f f e c t s  on 
p r a i r i e  vege ta t i on .  L a t e  s p r i n g  burns on a  Kansas t a l l g r a s s  p r a i r i e  
f a v o r  b i g  bluestem, w i n t e r  and e a r l y  s p r i n g  burns favo r  junegrass 
( K o e l e r i a  c r i s t a t a )  and sedges, and e a r l y  t o  mid s p r i n g  burns favo r  
l i t t l e  b luestem (Sch izachyr ium scoparium) (Towne and Owensby 1984). 
W i l d f i r e s ,  i n  l a t e  f a l l  t o  l a t e  w i n t e r  reduce warm-season pe renn ia l  
grasses because o f  l o s s  o f  mulch and cover  t h a t  reduces s o i l  moisture,  
exposure o f  dormant p l a n t  regenera t i ve  t i s s u e  t o  w i n t e r  weather extremes, 
and t h e  pudd l i ng  a c t i o n  o f  e a r l y  s p r i n g  r a i n s .  (Launchbaugh and Owensby, 
1978). 

MANAGEMENT RECOMMENDATIONS 

a. S i t e  P r e s c r i p t i o n s  

Management recommendations should be c o n s i s t e n t  w i t h  t h e  o b j e c t i v e  
t o  pe rpe tua te  n a t i v e  t a l l g r a s s  p r a i r i e s  b u t  a r e  cons t ra ined on a l l  
p a r c e l s  by lease commitments made by t h e  C i t y  o f  Boulder.  Therefore,  t h e  
acreages ded ica ted  t o  t r a d i t i o n a l  management p r a c t i c e s  o f  g raz ing  and 
hay ing  g r e a t l y  exceed t h e  acreages f o r  p r e s c r i b e d  burn ing  and no a c t i v e  
management. S i t e  p r e s c r i p t i o n s  were developed by complet ing a  s i t e  survey 
and e v a l u a t i n g  t h e  p o t e n t i a l  management t rea tmen ts  f o r  each area. 

a 
P r e s c r i p t i o n s  a r e  l i m i t e d  t o  a  t h r e e  year  p l a n  a f t e r  which r e s u l t s  w i l l  
be evaluated.  

Grazing and hay ing  a r e  used t o  s i m u l a t e  n a t u r a l  h i s t o r i c  i n f l u e n c e s  
o n - t a l l g r a s s  p r a i r i e  across  t h e  Great P l a i n s .  

The C i t y  o f  Boulder  leases a11 des ignated t a l l g r a s s  pa rce l s  t o  two 
lessees (Leo and A l b e r t  Hogan, Hank Hogan) t o  g raze c a t t l e  and/or 
hay ing .  Spec ia l  management g u i d e l i n e s  f o r  t h e  maintenance of t a l l g r a s s  
species have been i n c l u d e d  i n  t h e  comprehensive management p l a n  and 
c o n t r a c t  f o r  each lease.  T a l l g r a s s  p r a i r i e  areas t o  be grazed w i l l  o n l y  
be a v a i l a b l e  between October 15 and A p r i l  30 each year and o n l y  i f  fo rage 
i s  a v a i l a b l e .  S tock ing  r a t e s  and g r a z i n g  pe r iods  a r e  based on rangeland, 
pas ture ,  and hayland analyses conducted by t h e  t a l l g r a s s  committee i n  t he  
f a l l  o f  1985 and l a t e  w i n t e r ,  1986. The C i t y  o f  Boulder reserves t h e  
r i g h t  t o  a d j u s t  s t o c k i n g  r a t e s  and/or season o f  use t o  r e f l e c t  
pheno7ogical changes o r  adverse growing c o n d i t i o n s ,  when necessary. 
S tock ing  r a t e s  assume a  60-70% u t i l i z a t i o n  o f  p a l a t a b l e  forage.  C i t y  o f  
Boulder  i s  r espons ib le  f o r  m o n i t o r i n g  t rends  i n  u t i l i z a t i o n .  Winter  
forage t o l e r a t e s  more use; u t i l i z a t i o n  i n  t h e  non-growing season cyc les  
s tand ing  dead v e g e t a t i o n  and c o n t r o l s  coo l  season exo t i cs  such as 
Kentucky b luegrass (Launchbaugh and Owensby, 1978).  



Parcel  9-10 w i l l  be i nc luded  i n  a  s h o r t  term-high, i n t e n s i t y  g r a z i n g  
system w i t h  o the r  Hogan lease t r a c t s .  Parcel  9-10 w i l l  be grazed a t  a  
r a t e  which w i l l  n o t  exceed 1.2 acres/Animal U n i t  Month. The d u r a t i o n  w i l l  
be shortened t o  a  maximum o f  t h i r t y  days (no  more than f i v e  consecut ive  
days w i t h  minimum r e s t s  o f  30 days).  Season o f  use w i l l  vary annua l l y  
and i s  descr ibed l a t e r  i n  t h i s  sec t ion .  Th i s  s h o r t  term i n t e n s i v e  
u t i l i z a t i o n  can be b e n e f i c i a l  t o  n a t i v e  vege ta t i on  because i t  i s  thought  
t o  s imu la te  t h e  non-se lec t ive  feed ing  behav ior  o f  l a r g e  herds o f  b i s o n  
(H .  Sprock, personal  communication, 1986). Close mon i to r i ng  o f  t h e  
l i v e s t o c k  i s  necessary i n  a s h o r t  term-high i n t e n s i t y  system. Severe 
damage t o  t h e  range w i l 1 , o c c u r  i f  c a t t l e  a r e  r e t a i n e d  i n  an area p a s t  t h e  
a p p r o p r i a t e  removal t ime  determined by p l a n t  phenology ( M .  H e i t l i n g e r ,  
persona l  communication, 1986) 

The hay on p a r c e l  4 has t r a d i t i o n a l l y  been removed by e a r l y  August. 
Hay w i l l  con t inue t o  be removed a f t e r  J u l y  30, g e n e r a l l y  t h e  end o f  t h e  
n e s t i n g  p e r i o d  f o r  grasshopper sparrows and bobo l i nks  (Thompson and 
Strauch, 1985). T a l l g r a s s  p r a i r i e  i s  c r i t i c a l  n e s t i n g  h a b i t a t  f o r  bo th  
species.  

I\. F i r e  i s  an i n t e g r a l  component o f  t a l l g r a s s  p r a i r i e  ecosystems (D. 

R a t z l o f f ,  personal  communication, 1985). Numerous s tud ies  have 

d 
documented t h e  need t o  i n c l u d e  p resc r ibed  b u r n i n g  i n  t h e  management 
regime o f  t a l l g r a s s  p r a i r e s  ( i n c l u d i n g  Anderson, 1964; Anderson, 1972; 
Bragg and Hu lber t ,  1976; Cosby, 1975; Gar tner  and Thompson, 1972; 
H u l b e r t ,  1985b). The technology has been developed t o  accomplish bu rn  
management e f f e c t i v e l y  and s a f e l y  ( i n c l u d i n g  S h i l t s  e t  a l ,  1980, Wr igh t  
and Ba i l ey ,  1982). Several  smal l  areas have been s e t  as ide  i n  Parce ls  3 
and 7  t o  compare t h e  e f f e c t s  o f  p resc r ibed  bu rn ing  on t h e  t a l l g r a s s  
n a t u r a l  area t o  g r a z i n g  and haying. Prescr ibed bu rn ing  methods used i n  
Wind Cave Na t iona l  Park, South Dakota, Konza P r a i r l e ,  Kansas. U n i v e r s i t y  
o f  Wisconsin Arboretum, and Tamarack Ranch, Colorado w i l l  be employed on 
t h e  t a l l g r a s s  p r a i r i e  remnants i n  Boulder.  

The Ta l l g rass  Management Committee met w i t h  Colorado S t a t e  Fo res t  
Se rv i ce  s t a f f  r espons ib le  f o r  t h e  p r e s c r i b e d  bu rn ing  program i n  Colorado. 
The burns proposed by t h e  committee were determined t o  be f e a s i b l e  by t h e  
S t a t e  Fo res t  Serv ice.  The Colorado S t a t e  F o r e s t  Se rv i ce  r o u t i n e l y  
c o n t r a c t s  w i t h  p r i v a t e  and p u b l i c  land managers f o r  p resc r ibed  b u r n i n g  i n  
f o r e s t e d  and non- forested h a b i t a t s .  They have conducted approx imate ly  
f i v e  burns a  year f o r  f i f t e e n  years and have never l o s t  c o n t r o l  o f  a  
p r e s c r i b e d  burn. I n  cases where a  p u b l i c  agency has t h e  t r a i n e d  s t a f f  t o  
c o n t r o l  f i r e s ,  such as the  C i t y  o f  Boulder,  t h e  S t a t e  Fores t  S e r v i c e  a c t s  
as a  c o n s u l t a n t  f o r  p r e p a r i n g  t h e  f i r e  p lan ,  i g n i t i n g  t h e  f i r e ,  and 
conduct ing  t h e  burn. 

A f i r e  p lan  i n c l u d i n g  o b j e c t i v e s ,  acceptab le  f i r e  c o n d i t i o n s ,  c o s t s ,  
and cont igency  p lans i s  approved by t h e  S t a t e  F o r e s t  Serv ice  and 
c o n t r a c t i n g  agency p r i o r  t o  t h e  burn. The N a t i o n a l  Weather S e r v i c e  
p rov ides  customized weather r e p o r t s  t o  t h e  S t a t e  Fo res t  Se rv i ce  on t h e  
day of t h e  burn t o  determine i f  c o n d i t i o n s  a r e  acceptable.  No more than  
t e n  people w i l l  be r e q u i r e d  t o  conduct each o f  t h e  proposed two ac re  
burns.  



Cont ro l  areas have been es tab l i shed  i n  a l l  p a r c e l s .  Data f rom 
c o n t r o l  areas w i l l  p r o v i d e  the  necessary b a s e l i n e  i n f o r m a t i o n  t o  eva lua te  
m a n i p u l a t i v e  t rea tments .  

The f o l l o w i n g  summarizes the  management p r e s c r i p t i o n s  f o r  each 
p a r c e l  o f  t h e  n a t u r a l  area:  

o  Parcel  1-2 (72 acres)  Mesic p r a i r i e  occur w i t h i n  a  l a r g e r  
g raz ing  u n i t  o f  45 acres. Grazing w i l l  occur from October 15 t o  
A p r i l  15 and w i l l  n o t  exceed 5  AUMs on p a r c e l  one and 11 AUMs on 
p a r c e l  two. The s i t e  has been i r r i g a t e d  du r ing  t h e  growing 
season. Permanent exc losures were recommended by t h e  t a l l g r a s s  
management committee b u t  C i t y  o f  Boulder  s t a f f  has determined 
t h a t  no exc losures  w i l l  be i n s t a l l e d  a t  t h i s  t ime.  A 10 f o o t  x  
10 f o o t  p o r t a b l e  range exc lusure  was p u t  on s i t e  2. 

o  Parce l  3. (23.2 acres)  Xer ic  and mesic t a l l g r a s s  communities 
occur on t h i s  s i t e :  12.7 acres w i l l  be grazed, 4 acres w i l l  be 
burned, and 6.5 acres w i l l  be unmodi f ied.  Examples o f  meslc and 
x e r i c  p r a i r i e s  w i l l  be i nc luded  i n  each p r e s c r i p t i o n .  Grazing 
w i l l  occur f rom October 15 t o  A p r i l  15 and w i l l  n o t  exceed 17 
animal u n i t  months (AUMs). Four acres w i l l  be burned i n  two 
u n i t s  i n  m id -sp r ing  o f  1987 when s o i l  mo is tu re  I s  g r e a t e s t .  

.. o Parcel  4  ( 6  ac res )  S i t e  i s  i r r i g a t e d  and w i l l  con t i nue  t o  be 
hayed once a  year  a f t e r  J u l y  30. Grazing on t h e  a f te rma th  w i l l  
occur  f rom October 15 t o  A p r i l  15 and w i l l  n o t  exceed 5  AUMs. 
The s i t e  w i l l  con t i nue  t o  be i r r i g a t e d .  

o  Parcel  6  (20.3 acres)  Parcel  s i x  i s  e n t i r e l y  mesic t a l l g r a s s  
p r a i r i e :  13.5 acres w i l l  be grazed and 6.8 acres w i l l  be 
unmodi f ied (3.0 acres o f  t h e  unmodi f ied p o r t i o n  have been 
severe ly  overgrazed and a r e  n o t  i n c l u d e d  i n  t h e  n a t u r a l  area 
d e s i g n a t i o n ) .  Grazing w i l l  occur f rom October 15 t o  A p r i l  15 
and w i l l  n o t  exceed 31 AUMs. I r r i g a t i o n  has been removed f rom 
t h e  exclosure,  b u t  n o t  f rom t h e  remain ing  area. F i r e  was 
considered as a  t rea tment  b u t  exc losu re  s i z e  was inadequate.  
F i r e  should be considered a t  a  l a t e r  d a t e  as a  p o s s i b l e  
t rea tment .  

o  Parcel  7  (100 acres)  Xe r i c  and mesic t a l l g r a s s  communities 
occur on t h i s  s i t e :  68 acres w i l l  be grazed, 8  acres w i l l  be 
burned, and 24 acres w i l l  be unmodi f ied .  Mesic and x e r i c  
p r a i r i e  a r e  i nc luded  i n  t h e  grazed area.  Only examples o f  mesic 
p r a i r i e  w i l l  be burned o r  l e f t  unmodifed. Grazing w i l l  occur  
f rom October 15 through A p r i l  15 and w i l l  no t  exceed 108 AUMs. 
Four acres w i l l  be burned i n  two u n i t s  i n  mid-spr ing of 1987 and 
another  f o u r  acres  w i l l  be s i m i l a r l y  burned i n  1988. 



o Parcel 9-10 (113 acres) Xeric and mesic tallgrass communities 
occur on this site: 113 acres will be grazed. Two portable 
monitoring exclosures will be used to evaluate range condition. 
Permanent exclosures were recommended by the tallgrass 
management committee, but City of Boulder staff has determined 
that no exclosures will be installed at this time. This parcel 
will be part of a short-term, high intensity grazing system and 
will receive use at a rate no greater than 1.2 acres/AUM. 
Cattle will graze the area for no more than a total of 30 days 
cumulative, five days consecutive, with a 30-60 day rest, based 
on plant phenology. 

An unmodified area is particularly important for this site, 
because careful monitoring is critical for successful 
short-term, high intensity range management. 

b. Weed Management 

Exotic plant species, excepting noxious weeds, will not be managed. 
Weed control within the exclosures will be the responsiblity of the 
tallgrass management committee. Designated tallgrass parcels outside the 
exclosures are covered by lease agreements and are the responsibility of 
the lessee. Noxious weeds will not be chemically controlled. The 
following is the official list of noxious weeds for the state of Colorado: 

NOXIOUS WEED LIST: Noxious weeds known to occur in Boulder County are 
denoted with a *; those documented from natural area parcels in 1985 are 
denoted with a **. 

A. Prohibited (primary) noxious weeds: 

Bindweed, field (Convolvulus arvensis)** 
Halogeton (Haloqeton qlomeratus) 
Horsenettle, Carolina (Solanum carolinense) 
Horsenettle, White (Solanum elaeagnifolium) 
Johnson grass (Sorqhum halpense) 
Joint goat grass (Aegilops cylindrica) 
Knapweed, Russian (Centaurea repens)** 
Musk Thistle (Carduus nutans)** 
Poverty-weed, silver-leaf (Franseria discolor) 
Poverty-weed, woolly-leaf (Franseria tomentosa) 
Sorghum almum (Sorqhum almurn) 
Sowthistle, perennial (Sonchus arvensis)* 
Spurge, leafy (Euphorbia esula)* 
St. Johns-wort (Hypericurn perforaturn)* 
Thistle, Canada (Cirsium arvense)* 
Whitetop (Cardaria drabs)* 
Whitetop, hairy (Cardaria pubescens)* 
Whitetop, tall (Lepidium latifolium)* 



B. Restricted (secondary) noxious weeds: 

Dock, curly (Rumex crispus)* 
Dodders (Cuscuta spp.)* 
Groundcherry, purple-flower (Physalis lobata)* 
Lettuce, blue (Lactuca pulchella)* 
Oat, wild (Avena fatua)* 
Plantain, buckhorn (Plantago lanceolata)* 
Poverty-weed, mouse-ear (a axillaris)* 
Puncture vine (Tribulus terrestris)* 
Quackgrass (Aqropyron repens)* 
Wild mustard (Brassica niqra)* (Brassica juncea)* 
White mustard (Brassica kaber)* 

c. Prairie Dog Management 

The City of Boulder Open Space Department has established a prairie 
dog management advisory group to recommend management methods. A member 
of the tallgrass management committee has been assigned to the prairie 
dog advisory group to develop specific recommendations for the natural 
area. 

Prairie dogs are present in the northwest corner of parcel 7. The 
tallgrass committee has determined that prairie dogs are incompatible 
with management goals on the parcel. No chemical control will be used on 
parcel 7, or other natural area sites pending advisory group 
recommendations. Non-chemical control is being used on the site this 
spring to limit emigration into the natural area. 

Temporary visual barriers (hay bales) have been placed between the 
colony and the natural area. The road provides a buffer for the visual 
barrier. Barriers restrict visual and vocal communication. 

Visual barriers are a temporary solution. Removal of grazing from 
the colony for several years is the effective long-term solution. 
Prairie dog impacts on tallgrass vegetation are an important relationship 
that should be investigated in the future. 

MONITORING 

Since the Colorado Tallgrass Prairie areas are relict communities, 
management of the area is experimental. Monitoring the effects of the 
treatments will be necessary to determine whether the management 
objectives are being met. Several measurements of the vegetation will be 
used to evaluate the condition of the sites: species diversity, species 
composition (frequency and cover), biomass production, and litter 
accumulation. Similar information has been collected for tallgrass 
prairies throughout the Great Plains. This information will be used to 
compare the data collected from the tallgrass relicts. In addition, data 
will be collected on animal species diversity, small mammal distribution, 
and breeding bird distribution. 



A two ac re  permanent s tudy p l o t  w i l l  be es tab l i shed  w i t h i n  each 
t rea tment  u n i t .  The f o l l o w i n g  summarizes t h e  proposed methods: 

o  SOILS The S o i l  Conservat ion S e r v i c e  w i l l  c h a r a c t e r i z e  t h e  
chemical and p h y s i c a l  p r o p e r t i e s  o f  t h e  s o i l s  on the  t a l l g r a s s  
pa rce l s  and prepare a  d e t a i l e d  s o i l  map o f  t h e  area. 

o  SPECIES DIVERSITY ( p l a n t s  and animals)  
Species d i v e r s i t y  i s  t h e  t o t a l  number of species i n  a  g i ven  
area. A f l o r i s t i c  l i s t  w i l l  be compi led by t h e  Boulder Chapter 
o f  t h e  Colorado N a t i v e  P l a n t  Soc ie t y  and t h e  specimens depos i ted  
a t  t h e  U n i v e r s i t y  o f  Colorado herbarium. The Boulder County 
Nature Assoc ia t i on  w i l l  c o o r d i n a t e  deve lop ing  a  l i s t  o f  b i r d s  
and mammals. 

o  SPECIES COMPOSITION ( p l a n t s )  
Percent cover, t h e  t o t a l  amount o f  area covered by each species,  
and percent  frequency (how o f t e n  i n d i v i d u a l s  occur i n  an area)  
w i l l  be measured by Daubenmire p l o t  sampling. Twenty- f i ve  0.5m 
X 1.0m p l o t s  a r e  p laced s y s t e m a t i c a l l y  i n  a  c r i s s - c r o s s  
arrangement a long a  50 meter permanent t r a n s e c t  p laced randomly 
i n  each 2 a c r e  t rea tment  p l o t .  Percent  frequency i s  t h e  number 
o f  frames i n  which a  species occur red  r e l a t i v e  t o  t h e  t o t a l  
number o f  frames. Percent cover  f o r  a  species i s  determined by 
averaging t h e  basal  cover measured f o r  each frame. The Colorado 
Na tu ra l  Areas Program w i l l  coo rd ina te  species compos i t ion  
sampling. Sampling w i l l  occur  l a t e  d u r i n g  t h e  growing season, 
i n  mid-August. 

o  PRODUCTION AND LITTER ACCUMULATION ( p l a n t s )  
Biomass p roduc t i on  i s  t h e  t o t a l  amount o f  a i r - d r i e d  p l a n t  
biomass produced i n  a  year.  L i t t e r  accumulat ion i s  t h e  t o t a l  
amount o f  dead p l a n t  m a t e r i a l  c o v e r i n g  t h e  s o i l  sur face .  
Twenty- f ive c i r c u l a r  p l o t s  (1.00 m square) w i l l  be c l i p p e d  
w i t h i n  each t rea tment  a rea  f o r  p r o d u c t i o n  and a  10 cm x 25 cm 
l i t t e r  p l o t  w i l l  be taken from w i t h i n  t h e  area.. T h e s e ' p l o t s  
w i l l  n o t  be l oca ted  w i t h  t h e  species compos i t ion  t r a n s e c t .  The 
dead and l i v e  m a t e r i a l  w i l l  be separated. L i v e  m a t e r i a l  w i l l  be 
separated by species.  A i r - d r i e d  we igh t  w i l l  be c a l c u l a t e d  f o r  
t h e  dead m a t e r i a l  ( l i t t e r )  and f o r  each species ( p r o d u c t i o n ) .  
The C i t y  of  Boulder Open Space s t a f f  w i l l  coo rd ina te  p r o d u c t i o n  
and l i t t e r  sampling t w i c e  d u r i n g  t h e  growing season, i n  e a r l y  
June and la te-August .  

o  SAMPLE DISTRIBUTIONS (an imals )  
An es t imate  o f  smal l  mammal abundance w i l l  be ob ta ined f rom l i v e  
t r a p p i n g  s tud ies .  Breeding b i r d  es t imates  w i l l  be determined 
us ing  methodology c o n s i s t e n t  w i t h  p a s t  C i t y  s tud ies  (Thompson 
and Struch, 1985).  The Boulder  County Nature A s s o c i a t i o n  w i l l  
coord ina te  these d i s t r i b u t i o n  s t u d i e s .  S i t e s  3 , 6 ,  and 7 a r e  
p r i o r i t i e s  f o r  sampling animal  d i s t r i b u t i o n .  



V I  . CONCLUSIONS 

The e i g h t  des ignated pa rce l s  o f  t a l l g r a s s  p r a i r i e  inc luded i n  t h e  
Colorado N a t u r a l  Area a r e  remnants o f  a  n a t u r a l  community t h a t  once 
extended th roughout  South Boulder Creek V a l l e y  and a long much o f  t h e  
Rocky Mountain F r o n t  i n  Colorado. I f  p r o p e r l y  r e s t o r e d  and managed, t h i s  
i s l a n d  a rch ipe lago  o f  p r a i r i e  can serve as an impor tan t  base l i ne  area f o r  
m o n i t o r i n g  t h e  range, pas tu re  and hayland c o n d i t i o n  o f  surrounding,  
p o t e n t i a l l y  s i m i l a r  h a b i t a t .  I n  a d d i t i o n ,  managing these t a l l g r a s s  
remnants f o r  t h e l r  n a t u r a l  values w i l l  p rese rve  an impor tan t  p a r t  o f  t h e  
p rese t t l emen t  landscape o f  Colorado. 

The p r e s c r i p t i o n s  developed i n  t h i s  p l a n  and s t r a t e g i e s  developed i n  
t h e  f u t u r e  should be c o n s i s t e n t  w i t h  t h e  goa ls  o f  managing a  n a t u r a l  
area. Al though j u d i c i o u s  land management has main ta ined ves t i ges  o f  
t a l l g r a s s  p r a i r i e  i n  t h e  n a t u r a l  area, d e l i b e r a t e  a c t i o n  i s  necessary t o  
r e s t o r e  these areas t o  a  p r l s t i n e  c o n d i t i o n .  Species d i v e r s i t y  i s  low. 
The f o r b  component o f  t h e  community i s  depauperate ( K l i n e ,  personal  
communlcation, 1986). Species present  i n  p r e s e t t l e m e n t  t ime  t h a t  have 
been e x t i r p a t e d  w i l l  need t o  be r e e s t a b l i s h e d  i n  the  n a t u r a l  area. The 
smal l  acreage s e t  a s i d e  f rom t h e  t r a d i t i o n a l  uses o f  g raz ing  and hay ing  
i n  t h i s  p l a n  may be inadequate t o  r e s t o r e  and m a i n t a i n  t a l l g r a s s  p r a i r i e  
( K l l n e ,  Bock, persona l  communication, 1986). 

For t h e  n e x t  t h r e e  years 220 acres o f  t h e  n a t u r a l  area w i l l  
con t i nue  t o  be grazed, 6  acres w i l l  con t i nue  t o  be hayed and grazed, 12 
acres w i l l  have a  p r e s c r i b e d  burn, and 32 acres  w i l l  be unmodi f ied.  Data 
w i l l  be c o l l e c t e d  i n  these areas t o  de termine t h e  e f f e c t s  o f  d i f f e r e n t  
land use on t h e  t a l l g r a s s  p r a i r i e  communities. A d d i t i o n a l  i n f o r m a t i o n  on 
land use h i s t o r y  and on t h e  h i s t o r i c  f l o r a  o f  t h e  p r a i r i e s  w i l l  be 
compiled. The C l t y  o f  Boulder and t h e  Colorado Na tu ra l  Areas Program 
w i t h  ass i s tance  f rom t h e  T a l l g r a s s  Management Committee w i l l  r ev iew  t h e  
i n f o r m a t i o n  a f t e r  t h r e e  years t o  develop management s t r a t e g i e s  f o r  t h e  
n a t u r a l  area. 
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Appendix 1. F l o r i s t i c  L i s t  a 
P l a n t  spec ies  o c c u r r i n g  on t h e  Bou lder  T a l l g r a s s  P r a l r l e s  

FAMILY SCIENTIFIC NAME COMMON NAME 

F AB As t raga lus  t r l d a c t y l i c u s  t h r e e - t o e d  m i l k  v e t c h  
€UP Euphorb la  r o b u s t a  r o b u s t  spurge 

A  GA Yucca g lauca  soapweed 

AL I  A1 I sma b r e v j  pes NCN 

ANA Rhus t r l  l o b a t a  skunkbrush 

API Cymopterus rnontanus chimaya 
AP I Daucus c a r o t a  w i l d  c a r r o t  

ASC Asc lep las  spec iosa  showy mi lkweed 
ASC Asc lep las  s t e n o p h y l l a  n a r r o w l e a f  mi lkweed 

ASN Paronychia j a m e s i i  
ASN S p e r g u l a r i a  media 

AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AS T  
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST @ AST - 

AST 

Asparagaus o f f i c i n a l i s  

A c h i l l e a  l a n u l o s a  
Ambrosia p s i l o s t a c h y a  
Ambrosla t r i f i d a  
An tennar ia  sp.  
A r l s t i d a  l o n g i s e t a  
Ar te rn is ia  f r i g i d a  
A r t e m i s i a  l u d o v i c i a n a  
V i  r g u l u s  ( A s t e r )  e r i c o i d e s  
V i r g u l u s  ( A s t e r )  f a l c a t u s  
A s t e r  hespe r i  us 
A s t e r  p o r t e r i  
Carduus nu tans  
Centaurea d i f f u s a  
B r i c k e l  l a  e u p a t o r i o i d e s  
C i r s l u m  f l o d r n a n i i  
Bidens cernus 
Arc t iu rn  minus 
C i  r s j u m  undu la tum 
H e l i a n t h u s  annuus 
H e l i a n t h u s  pum i l us  
He l i an thus  f a l c a t a  
E r l g e r o n  f l a g e l l a r i s  
Lactuca s e r r i o l a  
Hete ro theca  f u l c r a t a  
Cichor iurn i n t y b u s  
Ci rs iurn a rvense  

n a i  l w o r t  
sand s p u r r y  

asparagus 

y a r r o w  
wes te rn  ragweed 
g i a n t  ragweed 
pussy toes  
r e d  threeawn 
f r i n g e d  sage 
L o u i s i a n a  sagebrush 
hea th  a s t e r  
a s t e r  
S i s k i y o u  a s t e r  
P o r t e r ' s  a s t e r  
musk t h i s t l e  
Russ ian  knapweed 
NCN 
Flodman's  t h i s t l e  
b e g g a r ' s  t i c k  
burdock  
wavy - l ea f  t h i s t l e  
sun f  1  ower 
s u n f l o w e r  
sun f l owe r  
f l e a b a n e  
w i l d  l e t t u c e  
g o l d e n  a s t e r  
c h i c k o r y  
Canada t h i s t l e  

SITES 



. FAMILY 

AST 
AST 
AST 

AST 

AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 

BOR 
BOR 
BOR 

BRA 
BRA 
BRA 
BRA 
BRA 
BRA 

C AC 
C AC 
CAC 
C A C  

C R Y  
C R Y  

CHN 
CHN 
CHN 
CHN 
CHN 
CHN 
CHN 

SCIENTIFIC NAME 

C l r s l u m  ochrocentrum 
C i r s l u m  v u l g a r e  
Ol lgosporus  ( A r t e m i s l a )  

d racuncu l  us 
R a t i b i d a  c o l u m n i f e r a  

G r l n d e l i a  squar rosa 
G u t i e r r e z i a  s a r o t h r a e  
Heterotheca v l l l o s a  
L i a t r i s  p u n c t a t a  
Gal 1  l a r d l a  a r l s t l d a  
Leucelene e r l c o l d e s  
Conyza canadensis 
01 lgoneuron r i g l d u m  
Podospermum l a c i n i a t u m  
Sphaeralcea c o c c l  nea 
Townsendia h o o k e r i  
Senecio s p a r t o i d e s  
So l ldago canadensis 
So l ldago m i s s o u r i e n s i s  
So l idago c f .  r i g i d a  
So l idago nana 
Taraxacum o f f i c i n a l e  
Tragopogon d u b i  us 
Xanthium s t rumar ium 

Cryptantha v i  r g a t a  
Lithospermum m u l t i f l o r u m  
Onosmodlum m o l l e  

Alyssum minus 
Lepid ium d e n s i f l o r u m  
Lesquerel  l a  sp. 
Lepid ium campestre 
Physar ia v i  t u l i f e r a  
Sisymbrium a l t i s s i m u m  

Echinocereus v i  r i d i f  l o r a  
Opuntia compressa 
Opuntia f r a g i l i l s  
Opunt ia phaecantha 

A renar ia  sp. 
Phlox 

Amaranthus r e t r o f  lexus  
Chenopodium album 
Chenopodium b e r l a n d i e r i  
Kochia s i e v e r s i a n a  
Suaeda sp. 
Sa lso la  c o l l l n a  
S a l s o l a  k a l i  

COMMON NAME 

t h i s t l e  
t h l s t l e  

f a l s e  t a r r a g o n  
u p r i g h t  p r a l r l e c o n e  

f l o w e r  
c u r l y c u p  gurnweed 
snakeweed 
h a i r y  go ldenaster  
p r a l  r l e  gay fea ther  
b l a n k e t  f l o w e r  
w h i t e  a s t e r  
horseweed 
NCN 

s c a r l e t  globemallow 
townsendia 
broom groundsel  
go ldenrod 
M i s s o u r i  goldenrod 
s t i f f  go ldenrod 
go ldenrod 
dandel i o n  
goatsbeard 
cock1 ebur 

c r y p t a n  t t ia  
puccoon 
wayside gromwell 

NCN 6,7 
papergrass 1,2 
b iadderpod 9-1 0  
peppergrass 3,7 
t w i  npod 7  
tumble mustard 7  

hen and c h i c k s  7  
s t a r v a t i o n  cactus 1,2,3,6,7,9-10 
b r i t t l e  p r i c k l e p e a r  3,7 
Mexican p r i c k l e p e a r  7 

sandwor t 
p h l o x  

p i  gweed 6  
lambsquarters goosefoot  3 , 6  
Lambsquarters 1,2 
koch ia  1,2,6 
seepweed 1,2 
Russian t h i s t l e  6  
Russian t h i s t l e  9-1 0 
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a FAMILY SCIENTIFIC NAME COMMON NAME SITES 
- 

CNV Evo l vu l us  n u t t a l l i a n u s  
Convolvu lus arvense 

N u t t a l l ' s  evolvus 
f i e l d  bindweed CNV 

C R Y  
C R Y  

D ianthus a rmer i a  
S l l e n e  a n t i r r h i n a  

Dep t f o rd  p i n k  
s leepy  c a t c h f l y  

CYP 
C Y  P  
CYP 
CYP 
C Y  P  
CYP 
CYP 
CYP 
CYP 
CYP 

Carex h e l i o p h i l a  
Carex d o u g l a s i i  
Carex p r a e g r a c i  l e s  
Carex b r e v i o r  
Carex s i m u l a t a  
Care lanug lnosa  
Carex nebrascensfs  
Carex scopa r i a  
Carex e l eocha ro i des  
Schoenoplecfus pungens 

sedge 
sedge 
sedge 
sedge 
sedge 
sedge 
Nebraska sedge 
sedge 
sedge 
NCN 

ELE Eleagnus a n g u s t i f o l i a  Russian o l i v e  

Hippochaete hyemal i s  
Equisetum arvense 

h o r s e t a i  1  
h o r s e t a i  1  

EUP 
EUP 
EUP 

Agaloma marg i  n a t a  
Comandra urnbel la ta  
T r a g i a  rarnosa 

a  sandlewood 
NCN 

FAB 
FAB 
FAB 
FAB 
FAB 
FAB 
F  AB 
FAB 
F  AB 
FA8 
FAB 
F  AB 
FAB 
FA8 
F AB 
FA8 
FAB 

Amorpha nana dwar f  w i l d  i n d i g o  
Amorpha f r u t i c o s a  f a l s e  i n d i g o  
Oalea (Petalostemum) candidum w h i t e  p r a i r i e  c l o v e r  
Dalea (Petalostemum) purpureum p u r p l e  p r a i r i e  c l o v e r  
G l y c y r r h i z a  l e p i d o t a  American l i c o r i c e  
Lotus f e n u i s  na r row- l ea f  t r e f o i l  
Medicago l u p u l i n a  b l a c k  medic 
Lup i  nus argenteus s i l v e r y  l u p i n e  
M e l i l o t u s  a l b a  w h i t e  sweet c l o v e r  
M e l i l o t u s  o f f i c i n a l i s  y e l l o w  sweet c l o v e r  
Oxy t rop i s  sp. locoweek 
Psora lea l a n c e o l a t a  lemon scur fpea  
T r i f o l i u m  p ra tense  r e d  c l o v e r  
Rob in i a  pseudo-acacia l o c u s t  
Thermopsis d i v a r i c a r p a  y e l l o w  banner 
T r i f o l  ium repens w h i t e  c l o v e r  
Pso ra l l d i um  ( P s o r a l e a )  

t e n u i f l o r u m  s l e n d e r  scur fpea  

GRS Ribes aureum go lden  c u r r a n t  9-1 0 

Phace l i a  h e t e r o p h y l l a  phace l  i a  7  

Hypericum p e r f o r a t u m  S t .  John ' s  wor t  3.7 

I r i s  m l s s o u r i e n s l s  Rocky Mountain l r l s  3,7 



SCIENTIFIC NAME COMMON NAME SITES 

Juncus l o n g i s t y l l s  
Juncus a r c t i c u a  
E l e o c h a r i  s p a l u s t r i s  
Juncus i n t e r i o r  
Juncus b a l  t i c u s  
Juncus t o r r e y i  
Juncus a l p l n o a r t i c u l a t u s  
Juncus con fusus  
Juncus d u d l e y i  
Juncus g e r a r d i  i 
Juncus a r t l c u l a t u s  
E l e o c h a r l s  a c i c u l a r i s  
Juncus nodosus 

r u s h  
r u s h  
s p i  ke rush  
r u s h  
B a l t i c  r u s h  
b u r  r u s h  
r u s h  
r u s h  
r u s h  
r u s h  
r u s h  
s p i k e  r u s h  
r u s h  

J UN 
J UN 
J UN 
J UN 
JUN 
JUN 
J UN 
J UN 
J UN 
JUN 
J UN 
J UN 
J UN 

American bug1 eweed 
s e l f  h e a l  
f i e l d  m i n t  

LAM 
LAM 
LAM 

Lycopus amer icanus 
Prune1 l a  v u l g a r i s  
Mentha a r v e n s i s  

Leucoc r i  nurn montanum s a n d l i  l y  L I L  

L I N  Lewis  f l a x  

winged l o o s e s t r i  f e  LYT Ly th rum a l a t u m  

E p i l o b i u m  c i l i a t u r n  
Gaura p a r v i f l o r a  
Gaura c o c c i  nea 
Oenothera v i l l o s a  
Oenothera s t r i g o s a  

f i reweed 
v e l v e t y  gaura  
s c a r l e t  gaura  
even ing  p r i m r o s e  
even ing  p r i m r o s e  

ON A 
ONA 
ON A 
ON A 
ON A 

wood s o r r e l  OXL 

ponderosa p i n e  PIN Pinus ponderosa 

Ace tose l  l a  v u l g a r i s  
Er iogonum sp. 
Pterogonum (Er iogonum)  a l a tum 
Eriogonum e f f u s u m  
Polygonum a v i c u l a r e  
Polyga7a a v i c u l a r e  
Rumex c r i  spus 

sheep s o r r e l  
buckwheat 
w i  nged buckwheat 
buckwheat 
knotweed 
m i  l k - w o r t  
dock 

PLG 
PLG 
PLG 
PLG 
PLG 
PLG 
P L G 

POA 
POA 
POA 
PO A 
POA 
POA 
PO A 
POA 
PO A 
POA 

E l y t r i g i a  (Ag ropy ron )  repens 
Agropyron s m i t h i i  
A g r o s t i s  g i g a n t e a  
A g r o s t i s  a1 ba 
Andropogon g e r a r d i i  
A r i s t i d a  p u r p u r e a  
Bo te lua  ( B o u t e l o u a )  g r a c i l i s  
Bo te loua  ( B o u t e l o u a )  h i r s u t a  
Bromus j a p o n i c u s  
An isan tha  (Bromus) t e c t o r u m  

quackgras s 1,2,3,6 
wes te rn  wheatgrass 6,7 
g i a n t  wheatgrass 1,2,3,6,7 
r e d  t o p  3,6 
b i g  b l u e s  team 1,2,3,6,7,9-10 
p u r p l e  three-awn 1,2,6,7 
b l u e  grama 3,6,7,9-10 
h a i r y  grama 
Japanese Brome 
c h e a t g r a s s  



FAMILY 

POA 
POA 
POA 
PO A 
POA 
POA 
POA 
PO A 
POA 
PO A 

POA 

POA 
POA 
POA 
POA 
PO A 
P O  A 
POA 
PO A 
POA 
PO A 
POA 
PO A 
PO A 
POA 
POA 
PO A 
PO A 
PO A 
PO A 
POA 

POP 
POP 

POR 

PTG 
PTG 

RAN 

RHM 
RHM 
RHM 

SCIENTIFIC NAME 

Buchloe d a c t y l o i d e s  
Agropyron deser torum 
Dichanthe l ium lanuglnosum 
Echinochloa c r u s - g a l l i  
Festuca p r a t e n s i s  
D a c t y l l s  g lomerata 
D i s t l c h l l s  s p i c a t a  
Elyrnus canadensis 
C r i  t e s i o n  (Hordeum) jubatum 
Bote lua  (Boute loua)  

c u r t l p e n d u l a  
Sporobolus h e t e r o l e p l s  

c ryp tan tha  
K o e l e r l a  c r l  s t a t a  
Muhlenbergia a s p e r i f o l i a  
Muhlenbergia montana 
Muhlenbergla r l c h a r d s o n l s  
Muhlenbergia w r i g h t i i  
Panicum wi lcox ianum 
Panicum v i rga tum 
Phleum pra tense 
Poa compressa 
Poa p r a t e n s i s  
Poa sandberg i i  
Poa f e n d l e r i a n a  
S e t a r i a  sp. 
S i  t a n i o n  h y s t r i  x  
Sorghastrurn nutans 
S p a r t i n a  p e c t i  natus 
Sporobolus a i  ro ides  
Sporobolus asper 
S t i p a  comata 
Schizachyr ium (Andropogon) 

scopar i  urn 

Populus a n g u s t i f o l i a  
Populus d e l t o i d e s  

Tal inum p a r v i f l o r u m  

Plantago patagon ica  
Plantago l a n c e o l a t a  

Ranunculus macouni i  

Ceanothus f e n d l e r i  
Ceanothus herbaceous 
Ceanothus americanus 

COMMON NAME 

b u f f a l o  grass 
d e s e r t  wheatgrass 
NCN 
barnyard  grass 
fescue 
orchardgrass  
l n l a n d  s a l  t g rass  
Canada w i  l d r y e  
f o x t a i l  b a r l e y  

SITES 

s 1 de-oats grarna 6.7.9-10 

p r a i  r l e  dropseed 
June grass  
a l k a l l  muhly 
monta ln  muhly 
mat muhly 
s p i k e  muhly 
p a n i c l e  g rass  
swi t chg rass  
t i m o t h y  
Canada b luegrass  
Kentucky b luegrass 
Sandberg's b luegrass 
F e n d l e r ' s  b luegrass 
b r i s t l e g r a s s  
b o t t l e b r u s h  s q u i r r e l t a i l  
y e l l o w  Ind iangrass  
p r a i r i e  cordgrass 
a l k a l i  sacaton 
t a l l  dropseed 
need le  and th read 

l i t t l e  bluestern 1,2,3,6,7,9-10 

n a r r o w l e a f  cottonwood 3 
cottonwood 3,6 

famef lower 7 

Patagonian p l a n t a i n  3,7 
buckhorn p l a n t a i n  1,2,3,6,7 

b u t t e r c u p  6 

buckbrush 
New Jersey Tea 
buckbrus h 



F A M I L Y  SCIENTIFIC NAME 

ROS Drymocaulls flssa 
ROS Potentllla norveglca 
ROS Prunus vl rglniana 
ROS Prunus besseyi 
ROS Rosa aclcularls 
ROS Rosa arkansana 

RPR Symphorlcarpos occldentale 

SA L Sallx exlgua 

SCR Penstemon secundlflorus 
SC R Verbascum blattaria 
SC R Verbascum thapsus 
SC R Verbena hastata 
SCR Veronica amerlcana 
SCR Veronica sallna 

SOL Solanum rostratum 

T Y  P Typha latifolla 

VIO Viola pedatifida 

VRB Phyla lanceolata 
V R B  Verbeslna encelioides 

Z Y  G Tribulus terrestris 

COMMON NAME 

blgflower cinquefoil 
cl nquef oi 1 
chokecherry 
sand cherry 
prickly rose 
Arkansas rose 

snowberry 

willow 

sidebells penstemon 
flannel mu1 leln 
flannel mulleln 
blue verbena 
American speedwell 
speedwell 

buffalobur nightshade 

cattai 1 

prairie violet 

northern fog-fruit 
golden crownbeard 

puncture vine 

SITES 



Animal species projected and observed for Boulder Tallgrass Prairies 
(Colorado Division of Wildlife, 1985; Thompson and Strauch, Jr., 1985) 

SCIENTIFIC NAME COMMON NAHE OBSERVED 

AMPHIBIANS 

Ambystoma tiqrinum 

Bufo coqnatus 

Bufo woodhousii 

Scaphiopus bornbifrons 

t 

REPTI LES 

Cnemidophorus sexlineatus 

Coluber constrictor 

talus viridis 

Eumeces multivirqatus 

Heterodon nas i cus 

Ho 1 brook i a macu 1 ata 

Lampropeltis trianqulum 

Phrynosoma douq lass i - 
Pi tuophi s melanol eucus 

Tantilla niqriceps 

Terrapene ornata 

Thamnophis radix 

BIRDS 

Aqe 1 a i us ~ h o e n  i ceus 

Ammodramus bairdfi 

Ammodramus savannarum 

Aquila chrysaetos 

w-mmeus 
Athene cun i cu.1 aria 

Bartrami a l onqi cauda 

Branta canadens i s 

Tiger Salamander 

Great Plains toad 

Woodhouse's toad 

Plains spadefoot 

Prairie-lined racerunner 

Eastern yellowbelly racer 

Prairie rattlesnake 

Northern many-lined skink 

Plains hognose snake 

Northern earless lizard 

Milk snake 

Short-horned lizard 

Bull snake 

Plains blackhead snake 

Ornate box turtle 

Western plains garter snake 

Red-winged blackbird 

Baird's sparrow 

Grasshopper sparrow 

s olden eagle 
Short-cared ow 1 

Burrowi ng owl 

Upland sandpiper 

Canada goose 



SCIENTIFIC NAHE 

Btiteo .iarna icens i s 

Buteo 1 asopus 

Buteo reqa 1 i s 

Buteo swa i nson i 

Calamospiza melanocorvs 

Ca 1 car i us 1 appon i cus 

Cardue 1 i s f 1 ammea 

~athartes aura 

Charadrius vociferus 

Chondestes qrammacus 

Chordeiles minor 

Circus cyaneus 

Col aptes auratus 

Corvus .corax 

Corvus crv~toleucus 

Oolichonyx oryzivorus 

Eremophila alpestris 

Fa 1 co co 1 umbar i us 

Falco mexicanus 

Falco pereqrinus 

Falco s~arverius 

Gallinaqo qallinaso 

Hirundo pvrrhonota 

Hirundo rustica 

Lanius excubitor 

Lanius ludovicianus 

Larus pipixcan 

Numenius americanus 

Nyctea scand i aca 

Passerculus sandwichenis 

Pica pica 

Plectrophenax nivalls 

Pooecetes qram i neus 

Red-ta i 1 ed hawk 

Rough-legged hawk 

Ferrug i nous hawk 

Swainson's hawk 

Lark bunting 

Lapland longspur 

Common redpoll 

Turkey vulture 

Ki 1 ldeer 

Lark sparrow 

Commnon nighthawk 

Northern harrier 

Northern Flicker 

Comnon raaven 

Chihuahuan raven 

Bobol ink 

Horned lark 

Merl in 

Prairie falcon 

Peregrine falcon 

American Kestrel 

Common snipe 

Cliff swallow 

Barn swal low 

Northern shrike 

Loggerhead shrike 

Franklin's gull 

Long-billed curlew 

Snowy ow 1 

Savannah sparrow 

Black-billed magpie 

Snow bunt i ng 

Vesper sparrow 

OBSERVED 



SCIENTIFIC NAME OBSERVED 

Selasphorus platycercus 

Sialia currucoides 

Sialia mexicana 

Spiza arnericana 

Spizella arborea 

Spizella pallida 

Spizella passerina 

I Sprizella breweri 

Stelqidopteryx serripennis 

+ Sturnel la neqlecta 

Tyrannus vertical is 

aida asiatica 

na i da macroura 

MAMMALS 

Cynomys ludovicianus 

Dipodomys ordii 

Geomys bursarius 

Lepus ca 1 i forn i cus 

Mi crotus ochrosaster 

Myotis leibi i 

Onychomys 1 eucoqaster 

Peroqnathus flavescens 

Peroqnathus flavus 

Spermophilus tridecemlineatus 

Tax idea taxus 

ocyon c inereoarqenteus 

Say's phoebe 

Broad-tailed hummingbird 

Mountain bluebird 

Western bluebird 

Dickeissel 

American tree sparrow 

Clay-colored sparrow 

Chipping sparrow 

Brewer's sparrow X 

Northern rough-winged swallow X 

Western meadowlark X 

Western k i ngb i rd X 

White-winged dove X 

Mourning dove 

Black-tailed prairie dog 

Ord's kangaroo rat 

Plains pocket gopher 

Black-tailed jack rabbit 

Prairie vole 

Small-footed myotis 

Northern grasshopper mouse 

Plains pocket mouse 

S i 1 ky pocket mouse 

Thirteen-lined ground squirrel 

Badger 

Gray fox 



Appendix 3 

COLORADO NATURAL AREAS PROGRAM 

DEPARlMENl' OF NATURAL RESOURCES 

STATE OF COLORADO 

COLORADO TALLGRASS PRAIRIE NATURAL AREA 

ARTICLES OF DESIGNAlfON 

.These A r t l c l e s  o f  D e s I g n a t l o n ,  made t h i s  20th o f  Novarbi?r l984, by and between 

t h e  Depar tment  o f  N a t u r a l  Resources, S t a t e  o f  Colorado.  1313 Sherman S t r e e t .  

Room 718, Denver, Co lo rado  80203, h e r e i n a f t e r  t h e  Depar tment ,  and t h e  C l t y  o f  

Bou.lder, Hu,ntc lpa l  B u l l d l n g ,  1777 Broadway, B o u l d e r ,  Co lo rado  80302, 

h e r e t n a f t e r  t h e  C! ty  o f  B o u l d e r .  

WtlEREAS, t h e  C i t y  o f  B o u l d e r  owns and manages c e r t a l n  l a n d s  as open space I n  

e t g h t  p a r c e l s  and t o t a l l n g  269. ac res  as d e s c r i b e d  \ n  E x h i b i t s  A and 0 .  

a t t a c h e d  h e r e t o  and I n c o r p o r a t e d  h e r e i n  by r e f e r e n c e ,  and known as t h e  

Co lo rado  T a l l g r a s s  P r a l r l e  N a t u r a l  Area s i t u a t e d  I n  t h e  County o f  B o u l d e r ,  

S t a t e  o f  Colorado.  h e r e l n a f t e r  She P r o p e r t y ;  and 

WHEREAS. t h e  C t t y  o f  B o u l d e r  has d e c l a r e d  t h a t  the b e s t  use o f  t h e  P r o p e r t y  l s  

t h a t  I t  he p r e s e r v e d  and p r o t e c t e d ,  as ev idenced by t h e  proposed designation 

o f  t h e  a reas  by t h e  C I t y  as a  " p r o t e c t e d  area;"  and 

WHEREAS, t h e  Department I s  a u t h o r t z e d  t o  conduc t  and a d r n l n l s t e r  t h e  p r o v l s l o n s  

o f  . t h e  Co lo rado  N a t u r a l  Areas Ac t  (C.R.S. 1973, 36-10-101, s g . )  w h \ c h  

e s t a b l i s h e d  w l t h l n  t h e  Departnient t h e  Co lo rado  N a t u r a l  Areas Program. 

h e r e i n a f t e r  t h e  Progran~ ,  and t h e  Co lo rado  N a t u r a l  Areas c o u n c i l ,  h e r e i n a f t e r  

t h e  Counc! l ;  and 

W I I E R E A S ,  t h e  Department has deterrn lned,  p u r s u a n t  t o  i t s  criteria, t h a t  t h e  

P r o p e r t y  I s  a  n a t u r a l  area and t h a t  I t  would be d e s i r a b l e  t o  i n c l u d e  t h e  



Property withln the Colorado Natural Areas System as a deslgnated State 

Natural Area; and 

WHEREAS. as a result of the attributes of the Property, the Property provtdes \. 
one or more of the beneflts desciibed In C.R.S. 1973.  36-10-104(2). 

NOW THEREFORE. it is, hereby agreed that: 

1. Deslqnatlon of the Property as a Natural Area. Upon flllng of these 

Artlcles of Deslgnatlon wlth, and acceptance of same by the 

Department, wlth the advlce and approval of the Councll, the Property 

described In Exhlblts A and B. attached hereto and Incorporated 

hereln by reference. shall become a deslgnated natural area and 

thereby shall become part of the Colorado Natural Areas System. Said 

deslgnated natural area shall be known as the Colorado Tallgrass 

Pralrle Natural Area. 

2. Purpose of Desiunation. The Department has determined, upon 

recammendatton by the Councll, that the Property qualtfles as a 

natural area to be Included In the Colorado Natural Areas System due 

to the folloulng: 

A. Botanlcally. the Property represents good quality examples of, 

and the largest known area In Colorado, for: 

1 )  Andropoqon gerardll - Panicum vlrqatum - Schizachyrlum 

scoparlum - Sorqhastrurn nutans Mesic Tallgrass Pralrle (Blg 

bluestem - switchgrass - little bluestem - yellow lndlangrass 

Heslc Tallgrass Prairte). 

2) kndro~oqon gerardll - Bouteloua curtlpendula - Bouteloua 

qraclll: - Schlzachvrlurn scoparlua Xerlc Tallgrass Pralrte 

(Blg bluestem - sldeoats grama - blue grarna - little bluestem 

Xeric Tallgrass Pralrte). 



B. The P r o p e r t y  c o n t a l n s  g rass lands  wh lch  a r e  known t o  be r a r e  

n a t l o n a l l y  and s t a t e w i d e .  The t a l l g r a s s  p r a l r l e  remnants c o n t a i n  

a  u n l q u e  Colorado f l o r a  s l n ~ l l a r  t o  F l o r a  I n  t h e  t a l l g r a s s  p r a l r l e  

a reas  o f  t h e  e a s t e r n  Great P l a l n s  ( e a s t e r n  Kansas, Nebraska. -, . 
H l n n e s o t a ,  Wlsconsln,  and I l l l n o l s ) .  

C .  The P r o p e r t y  c o n t a l n s  s e v e r a l  u n l q u e  anlrnals, I n c l u d i n g  t h e  

grasshopper  sparrow (Ammodramus. savannarum) (uncommon I n  

C o l o r a d o ) .  

D .  The P r o p e r t y  p r o v l d e s ,  among o t h e r  b e n e f i t s ,  t h e  following 

b e n e f i t s :  

1)  I t  serves  as an example o f  t h e  n a t l v e  c o n d l t l o n  I n  s t u d l e s  

r e l a t l n g  t o  a i r ,  w a t e r ,  and s o l 1  q u a l i t y  and h a b l t a t  

p r o d u c t l v l t y  and can serve  as a  b a s e l i n e  f o r  r e - e s t a b l l s h l n g  

o r  r e s t o r i n g  t h e  n a t l v e  c o n d l t l o n .  

I 

2)  I t  p r o v l d e s  o u t s t a n d l n g  o p p o r t u n l t l e s  f o r  s c l e n t l f i c  r e s e a r c h  

and s tudy  l n  t h e  f l e l d s  o f  bo tany ,  eco logy .  and zoology.  

3) I t  serves as a  r e s o u r c e  f r o m  wh lch  new knowledge may b e  

d e r i v e d  and as a  r e s e r v o t r  o f  g e n e t l c  m a t e r i a l  u h l c h  has 

p r e s e n t  and f u t u r e  v a l u e  t o  s c l e n t l f i c  I n q u i r y .  

4 )  I t  serves as an a rea  o f  h l g h  a e s t h e t i c  va lue ,  s c e n l c  

g randeur ,  and exemplary n a t u r a l  f e a t u r e s .  

3. R l q h t s  and D u t l e s  o f  the  Department. The Department s h a l l  l l s t  t h e  

P r o p e r t y  as a  d e s l g n a t e d  n a t u r a l  area o f  t h e  Co lo rado  N a t u r a l  Areas 

Program and s t i a l l  p r o v i d e  t h e  C l t y  o f  Bou lder  w i t h  a  Certificate o f  

D e s l g n a t l o n  and a s lgned copy o f  t h e  A r t i c l e s  o f  D e s l g n a t l o n  

l n d l c a t l n g  s a l d  d e s l g n a t l o n .  T h i s  d e s l g n a t l o n  ev ldences t h e  d e s l r e  

of. t h e  Department t h a l  t h e  P r o p e r t y  be p r o t e c t e d  f rom Impac ts  

a d v e r s e l y  a F f e c t l n g  t h e  a t t r i b u t e s  f o r  wh ich  t h e  P r o p e r t y  i s  

des lgna ted .  
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A .  Access. 

The Department agrees that user-access to the Property will be 

the responsiblllty of the Clty of Boulder. 

8. Vlsltatlon. 

The Department may vlslt the site at any tlme to determlne 
. . 

current uses and condltlons for consistency wlth the Program. 

Followlng the vlsltatlon, the Department wlll consult ulth land 

provtde any resulting reports to the Clty of Boulder. 

4. Rlqhts and Outles of the Cltv of Boulder. The management OF the 

Property shall be the responslblllty of the Clty of Boulder, whlch 

agrees to preclude all development of the Property except as deemed 

necessary to protect the area for the purpose For which It Is 

established and to protect the natural features of the Property. 

A .  A management plan for the Property will be completed by December 

31.' 1985. to provlde management guidelines for each of the elght 

parcels. The mznagernent plan wlll detall the control or 

restrlctlon of grazlng of domestlc anlrnals and the cuttlng of 

grass for hay, on a parcel-by-parcel basls. The objective of the 

management plan Is to Increase the viablllty of the natlve 

grassland specles on the Property. The plan wlll Include, but 

not be limlted, to: 

1. A parcel-by-parcel detall of how the grazlng of domestic 

anlrnals and the cutting of grass for hay wlll be controlled 

or restricted from the Property. Cutting frequencies and 

grazlng levels rill be reviewed upon explratlon or renewal of 

grazlng leases. Parcels number 3 and 6, as described in 

Exhtblt A and on the attached map of the Property, will be 

used to establish ecological baselines for monitoring the 

Property. Grazing and hay!ng ulll be excluded from parcels 3 

and 6 by January 1. 1985. 
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2 .  Varlous grassland management techniques whlih wlll be used on 

the Property. Options wlll include. but not be llmlted to: 

perlodlc burntng, cutting. and planting. 

'. . 
3. In the development of the management plan, expertise wlll be 

sought from the Department and from researchers famlllar wlth 

management of native pratrle ecosystems. 

0 .  No hunttng will be allowed withln the Property. 

C. No spraylng of chemicals banned by the UnIted States 

Environmental Protectlon Agency wlll be allowed wlthln the 

Property, except when necessary as requlred by law. Hand 

spraylng, where feaslb1.e. wlll, be used. 

D. No surface occupancy wlll be allowed for oil and gas leasing or 

extractlon on those areas having Clty OF Boulder-owned minerals. 

Any mtneral leasing agreement5 For City of Boulder-owned minerals 

wlll include no surface occupancy stipulat~ons. 

E .  No publlc use o f  motorized vehlcles wl I1 be authorized uIthin the 

boundaries of the Property. 

F. The Clty OF Boulder wlll prov\de the Department wlth baslc 

lnformatlon on the condlt\on and uses of the Property based on a 

brlef form provided annually to the Cl t y  OF Boulder by the 

Departcent. 

G. The Clty of Boulder will conttnue to exercise all of Its legally 

mandated rjghts and duties regarding the Property. 

5. Default. If elther party reasonably believes that the other party 1 s  

In default in any of Its obligations under thls Agreement. It may 

give the other party wrltten notlce of the alleged default. Promptly 

thereafter, the parties shall confer and make a good Faith effort to 



correct the deFault and to res'olve any difference O F  oplnion which 

may exlst as to the respective rlghts and duties under this 

Agreement. Default by the Clty of ~oulder may result ln the removal 

of the Property from the Colorado Natural Areas System. 
\. 

6. Termlnatlon. IF either party desires to terminate this Agreement. it 

shall so notify the other party and give saId other party an 

opportunity to confer.regarding the reasons for termlnation. No 

less than 30 days after sald Inltlal nottce, the notlfylng party may 

terminate thts Agreement by notlce to said. other party. At the 

request of the Clty, of Boulder. Following termination of this 

Agreement. the Department shall execute and dellver to the Clty of 

Boulder a release OF all its right, title, and Interest in the 

Property whlch may arjse out of thls Agreement. 

7. Nottce. All notices to be glven pursuant to thls Agreement shall be 

In urftlng and shall be sent pcqtage prepald by registered or 

certtfted mail, return receipt requested. to the addresses f Irst 

listed above or to such other person or address as the party to be 

notlfled may have designated prior thereto by wrltten notice to the 

other party. Any notlce so mailed shall be effective upon recelpt. 

8. Amendments. These Artlcles may be amended in writlng by the parties 

hereto wlth approval OF the Councll. 



I N  WITNESS THEREOF, t h e  p a r t l e s  here to  have executed t h l s  Agreement O F  the  

f i r s t  day w r i t t e n  above. 

C I T Y  OF BOULDER 
n 

!To 

Mayor 
\ 

~ o s e ~ h m .  de Raismes 
c i t y '  0 4  Boulder At torney  

STATE OF COLORADO 
D e p a r t ~ e n t  o f  N a t u r a b  Resources 

APPROVED : 

Colorado N a t u r a l  Areas Counc i l  

<Arm 5% a'%-L 
Theodoia Colborn 
Cha i r  

Janef L .  M i l l e r  
d bike&-,, 

Dep t y  At torney General J 





EXHIBIT A :  

B o u l d e r  T a l l g r a s s  P r a i r i e  N a t u r a l  Area 
Lega l  Description 

P a r c e l  1 :  A p p r o x l n i a t e l y  4 acres  l o c a t e d  I n  t h e  No r thwes t  q u a r t e r  o f  
S e c t l o n  15 ,  Township 1  South.  Range 70 West as o u t l i n e d  on t h e  \. 
a t t a c h e d  map. 

P a r c e l  2 :  A p p r o x i m a t e l y  8 ac res  l o c a t e d  i n  t h e  No r thwes t  q u a r t e r  o f  t h e  
N o r t h w e s t  q u a r t e r  o f  S e c t l o n  15,  Townshlp 1 South ,  Range 70 West 
as o u t l l n e d  on  t h e  a t t a c h e d  map. 

P a r c e l  3: A p p r o x i m a t e l y  22 acres  l o c a t e d  I n  t h e  No r thwes t  q u a r t e r  o f  
S e c t l o n  21. Townshlp 1  South ,  Range 70 West as o u t l i n e d  on t h e  
a t t a c h e d  map. 

P a r c e l  4: Approximately 6 ac res  l o c a t e d  on t h e  Sou theas t  q u a r t e r  o f  t h e  
S o u t h e a s t  q u a r t e r  o f  S e c t i o n  10,  Townshlp 1  South .  Range 70 West 
a s  o u t l l n e d  on t h e  a t t a c h e d  map. 

P a r c e l  6: A p p r o x l m a t e l y  17 ac res  l o c a t e d  i n  t h e  South  h a l F  O F  t h e  Southeast  
q u a r t e r  o f  S e c t i o n  10. Townsl i ip 1  South ,  Range 70 West as o u t l l n e d  
on  t h e  a t t a c h e d  map. 

P a r c e l  7: A p p r o x l m a t e l y  99 ac res  l o c a t e d  I n  t h e  Southwest  q u a r t e r  o f  t h e  
Sou thwes t  q u a r t e r  o f  S e c t i o n  16, Townshlp 1  Sou th ,  Range 70 West; 
and I n  t h e  Sou theas t  q u a r t e r  O F  t h e  Sou theas t  q u a r t e r  o f  
S e c t l o n  1 7 .  Townsl i ip 1  South ,  Range 70 West; and i n  t h e  Eas t  h a l F  
O F  t h e  N o r t h e a s t  q u a r t e r  OF S e c t i o n  20, Tounsh lp  1 South ,  Range 70 
West;  and  I n  t h e  No r t l iwes t  q u a r t e r  OF t h e  N o r t h w e s t  q u a r t e r  o f  
S e c t l o n  2 1 ,  Townsl i lp 1  South .  Range 70 West as o u t l l n e d  on t h e  
a t t a c h e d  map. 

P a r c e l  9: A p p r o x l i n a t e l y  13  ac res  l o c a t e d  i n  t h e  N o r t h w e s t  q u a r t e r  OF t h e  
N o r t h w e s t  q u a r t e r  o f  S e c t l o n  14,  T o w n s t ~ l p  1  South ,  Range 70  West 
as o u t l l n e d  on  t h e  a t t a c h e d  map. 

P a r c e l  10:  A p p r o x l m a t e l y  100 ac res  l o c a t e d  I n  t h e  No r thwes t  q u a r t e r  o f  
S e c t l o n  14,  T o w n s h ! ~  1  South ,  Range 70 West and i n  t h e  N o r t h e a s t  
q u a r t e r  o f  S e c t l o n  15. Township 1  South ,  Range 70 West as o u t l i n e d  
o n  t h e  a t t a c h e d  mao. 



Colo rado  T a l l g r a s s  N a t u r a l  Area 

a Presc r l bed  F i r e  P lan  

I. TREATMENT AREA AND OBJECTIVES 

PURPOSE OF FIRE MANAGEMENT 

O b j e c t l v e s  f o r  v e g e t a t i o n  management f o r  t h e  Colorado T a l l g r a s s  
N a t u r a l  Area a re :  

o  r e s t o r e ,  conserve,  and p e r p e t u a t e  t h e  n a t i v e  f l o r a  and fauna t o  
approx lmate  p r e - s e t t l e m e n t  c o n d i t i o n s ;  

o  m a l n t a l n  n a t u r a l  e c o l o g i c a l  p rocesses  i n  t h e  t a l l g r a s s  community. 

The Co lo rado  T a l l g r a s s  Management Commfttee has developed a  
t h r e e - y e a r  e x p e r l m e n t a l  d e s i g n  t o  e v a l u a t e  g r a z i n g ,  hay ing ,  f i r e  and t h e  
a c t l v e  management on t h e  n a t u r a l  p r a i r i e  community (1986) .  P r e s c r i b e d  
b u r n l n g  w i l l  r e p l i c a t e  t h e  e f f e c t s  o f  n a t u r a l ,  p r e - s e t t l e m e n t  f i r e s .  
P o r t i o n s  o f  t h e  n a t u r a l  a r e a  w i l l  be burned  t o  de te rm ine  i f  f i r e  
management: 

o  decreases t h e  abundance o f  n o n - n a t i v e  spec ies  such as chea tg rass  
(Bromus t e c t o r u m )  and Kentucky b l u e g r a s s  (m p r a t e n s i s ) ;  

o  i nc reases  t h e  abundance and d i v e r s i t y  o f  n a t i v e  p r a i r i e  f o r b s ;  

o  a f f e c t s  t h e  p r o d u c t i v i t y  o f  n a t i v e  warm-season grasses 
( i n c l u d i n g  Panicum v i r qa tum,  Sorqhas t rum nu tans ,  Andropoqon 
g e r a r d i i  , S c h i  zachyr ium scopar ium) . 

S i z e :  E i g h t  p a r c e l s ,  t o t a l l i n g  269 a c r e s  compr ise  t h e  n a t u r a l  a rea .  
Twelve ( 1 2 )  ac res ,  i n  two-ac re  u n i t s ,  w i l l  be  burned over  a  two-year 
p e r i o d .  

L o c a t i o n :  The t r e a t m e n t  a reas  a r e  l o c a t e d  i n  t h e  South Bou lde r  Creek 
V a l l e y  i n  P a r c e l  3:  NW 1/4 S e c t i o n  21, and i n  P a r c e l  7: SW 1 /4  S e c t i o n  
16 ,  17, 20, 21, 115, R70W. 

E l e v a t i o n :  The t r e a t m e n t  a reas  a r e  a t  5500 f e e t  i n  e l e v a t i o n .  

Landform: The t r e a t m e n t  a reas  a r e  n e a r l y  l e v e l ,  o c c u r r i n g  i n  t h e  
f l o o d p l a i n  o f  South Bou lder  Creek. 

S o i l  Types: ~ e d e r l a n d  c o b b l y  sandy loams fo rms t h e  s u b s t r a t e  o f  
P a r c e l  3. S o i l s  o f  t h e  N i w o t  S e r i e s  occu r  on P a r c e l  7. N iwo t  s o i l s  a r e  
sand and g r a v e l  d e p o s i t s  covered  by r e c e n t  loamy a l l u v i u m .  



Vegeta t ion :  Mesic and X e r i c  t a l l g r a s s  communit ies occur i n  t h e  t rea tment  
a reas .  Three burn  u n i t s  a r e  mesic t a l l g r a s s  p r a i r i e ,  o c c u r r i n g  i n  mo is t ,  
l o w - l y l n g  areas dominated by b i g  bluestem, l i t t l e  bluestem, s w i t c h  grass 
and I n d i a n  grass.  Three bu rn  u n i t s  a r e  x e r i c  t a l l g r a s s ,  o c c u r r i n g  on 
d r i e r ,  up land s i t e s  dominated by b i g  b luestem,  l i t t l e  bluestem, and 
s i de -oa t s  grama. Composi t ion da ta  f o r  t h e  s i t e s  a r e  i nc l uded  as 
Appendix A .  

Dead Fue ls :  Leve ls  o f  dead f u e l s  p r e s e n t  a r e  adequate t o  c a r r y  t h e  f i r e  
b u t  w i l l  n o t  be an i m p o r t a n t  f a c t o r  i n  con ta inment  as i n  f o r e s t  h a b i t a t s .  

C l i m a t e  and weathern p a t t e r n s :  The c l i m a t e  i n  t h e  v i c i n i t y  o f  t h e  
t r e a t m e n t  areas i s  s t r o n g l y  a f f e c t e d  by t h e  mounta ins.  Most o f  t h e  
p r e c i p i t a t i o n  i n  t h e  a rea  i s  o rograph ic :  m o i s t  a i r  i s  f o r ced  upward by 
t h e  mountains,  m o i s t u r e  condenses and p r e c i p i t a t e s .  Orographic  
p r e c i p i t a t i o n  f a l l s  i n  t h e  lower  f o o t h i l l s  i n  s p r i n g  and f a l l  when a i r  
masses from t h e  G u l f  o f  Mexico back up a g a i n s t  t h e  mountains c r e a t i n g  
ups lope  c o n d i t i o n s .  Convec t i ve  storms a r e  f r e q u e n t  on l a t e  s p r i n g  and 
summer a f te rnoons .  The average annual  p r e c i p i t a t i o n  i s  18  i nches  per  
y e a r .  The average tempera tu re  I n  t h e  v i c i n i t y  o f  Boulder  i s  51°F w i t h  
152 f r o s t  f r e e  days. 

Wind speed i s  h i g h e s t  i n  t h e  w i n t e r  months, w i t h  a  maximum f o r  t h e  year 
o c c u r r i n g  i n  February  a t  8 . 4  mph, and a  minimum i n  May a t  6.0 mph. Wind 
i s  p redominan t l y  f r om  t h e  west year-round. 

Weather da ta  f o r  t h e  v i c i n i t y  c o l l e c t e d  by t h e  N a t i o n a l  Atmospher ic and 
Oceanic A d m i n i s t r a t i o n  i s  summarized i n  Appendix B.  The burn  w i l l  be 
conducted i n  l a t e  A p r i l - e a r l y  May when s o i l  m o i s t u r e  w i l l  be h i g h e s t  and 
windspeed w i l l  be lowes t .  Burns w i l l  n o t  be conducted i n  h i g h  wind o r  
l ow  s o i l - m o i s t u r e  c o n d i t i o n s .  

TREATMENT OBJECTIVES 

The p r imary  o b j e c t i v e  o f  t h e  burns proposed i n  t h i s  p l a n  i s  t o  
decrease e x o t i c  spec ies and i nc rease  t h e  cove r  and p r o d u c t i o n  o f  
warm-season grasses. L a t e r  season burns may be necessary i n  f u t u r e  years 
t o  enhance n a t i v e  f o r b  d i v e r s i t y  and abundance. 

TREATMENT ALTERNATIVES 

A l t e r n a t i v e  t r ea tmen ts  be ing  used on t h e  n a t u r a l  area a r e :  

a.  GRAZING: The n a t u r a l  area has been grazed d u r i n g  t h e  w i n t e r  by 
l i v e s t o c k  f o r  seve ra l  decades. Du r i ng  t h e  t h r e e  year exper imenta l  
p e r i o d ,  226 ac res  w i l l  con t i nue  t o  be g razed .  I n  t h e  o n l y  pub l i shed  
s tudy o f  Colorado t a l l g r a s s  p r a i r i e s ,  M o i r  found t h a t  g r a z i n g  caused 
a  decrease i n  abundance o f  b i g  b luestem,  I nd i ang rass ,  and 
swi t chgrass  w h i l e  i nc reas ' i ng  s h o r t g r a s s  p r a i r i e  species (Moi  r ,  1972) .  

b .  HAYING: The s i x  ac res  o f  t h e  n a t u r a l  area t h a t  have 
t r a d i t i o n a l l y  been hayed w i l l  c o n t i n u e  t o  be hayed t h roughou t  t h e  
t h r e e  year p l a n  p e r i o d .  I n  Kansas, h a r v e s t i n g  hay i n  August o r  
September r a t h e r  t han  J u l y  reduces warm-season pe renn ia l  grasses and 
r e s u l t s  i n  an i n c r e a s e  o f  weedy spec ies  (Launchbaugh and Owensby, 
1978).  



c.  NO ACTIVE MANAGEMENT: T h i r t y - t w o  acres w i l l  be unmodif ied over  
t h e  n e x t  t h r e e  years. S tud ies  o f  p r a i r i e  management i n  t h e  Great 
P l a i n s  suggest t h a t  t h e  vege ta t i on  may n o t  improve and ma in ta in  
i t s e l f ,  because o f  p a s t  uses, c u r r e n t  weather pa t te rns  and t h e  
p r o x i m i t y  t o  o t h e r  a g r i c u l t u r a l  uses (Cosby, 1 9 7 5 ) .  

TREATMENT CONSTRAINTS 

a .  Environmental c o n s t r a i n t s :  No envi ronmental  c o n s t r a i n t s  a r e  
foreseen. Lessees o f  C i t y  of  Boulder Open Space a r e  r o u t i n e l y  issued 
open burn pe rm i t s  f o r  d i t c h - b u r n i n g .  A p e r m i t  f o r  bu rn ing  f rom the  
Boulder  County Hea l th  Department w i l l  be requested. The C i t y  o f  Boulder 
F i r e  Department and Cher ryva le  F i r e  D i s t r i c t  w i l l  be informed o f  t he  
p r e s c r i b e d  burn. The burns w i l l  be conducted on days w i t h  favo rab le  wind 
c o n d i t i o n s  t o  l i m i t  t h e  e f f e c t s  o f  reduced v i s i b i l i t y  on Colorado Highway 
93. Residences i n  t h e  t r a i l o r  c o u r t  ad jacen t  t o  pa rce l  t h ree  may be 
a f f e c t e d  b r i e f l y  by smoke. Local  law enforcement agencies (Boulder  
County s h e r i f f ,  Boulder  C i t y  P o l i c e )  and t h e  Colorado S t a t e  P a t r o l  w i l l  
be in formed o f  t h e  p r e s c r i b e d  burn. 

b. M u l t i p l e  Use C o n s t r a i n t s :  The t rea tmen t  areas a re  separated f rom t h e  
r e s t  o f  t h e  pa rce l  by permanent fenc ing .  The c a t t l e  i n  t he  ad jacent  
pas tures  should n o t  be a f f e c t e d  because t h e y  w i l l  n o t  be d i r e c t l y  
downwind o f  t h e  burn.  A l though a  t r a i l o r  c o u r t  i s  ad jacent  t o  p a r c e l  
t h ree ,  no res idences a r e  l o c a t e d  c l o s e  enough t o  t rea tment  u n i t s  t o  be a t  
r i s k .  No res idences a r e  d i r e c t l y  downwind o f  proposed burns. 

I n f o r m a t i o n  on t h e  need and s a f e t y  o f  p resc r ibed  burn ing  w i l l  be 
d i s t r i b u t e d  t o  l o c a l  res idences p r i o r  t o  t h e  burn t o  min imize nega t i ve  
response t o  t h e  p r o j e c t .  

c .  Economic c o n s t r a i n t s :  No economic c o n s t r a i n t s  a r e  foreseen. 

d. Opera t iona l  c o n s t r a i n t s :  None. The C i t y  of  Boulder Open Space 
Department has a l l  equipment necessary t o  s a f e l y  conduct t h e  p r e s c r i b e d  
burns.  D r .  C l i n t o n  Owensby, range s c i e n t i s t  f rom Kansas S t a t e  
U n i v e r s i t y ,  w i l l  head t h e  bu rn  crew. The C i t y  o f  Boulder and Boulder 
County Volunteer  F i r e  Departments have t r a i n e d  s t a f f  f o r  t he  burn crews. 

e. A d m i n i s t r a t i v e  c o n s t r a i n t s :  None. The C i t y  o f  Boulder i s  adequate ly  
i n s u r e d  t o  conduct t h e  two a c r e  burns proposed i n  t h i s  p lan .  



11. FIRE PRESCRIPTION AND BURN PLAN 

TREATMENT SPECIFICATIONS 

Accomplishments: The bu rn  w i l l  be conducted i n  l a t e  A p r i l  t o  e a r l y  May 
when c o o l  season grasses a r e  no more than t h r e e  inches h igh  and 
warm-season grasses show 1-1 1/2 inches o f  new growth. Herbaceous 
v e g e t a t i o n  should be burned o f f  a t  o r  near  ground l e v e l .  The r e s u l t i n g  
b a r e  s o i l  w i l l  improve growing c o n d i t i o n s  f o r  t h e  n a t i v e  p r a i r i e  grasses. 

Env l ronmenta l  c o n d i t i o n s :  The f o l l o w l n g  f j r e  c o n d i t i o n s  w i l l  be 
a c c e p t a b l e  f o r  d e s i r e d  r e s u l t s :  

Windspeed - 5-1'0 mph. 
R e l a t i v e  h u m i d i t y  - approx imate ly  40% (between 35% and 45%) 
A i r  tempera ture  - 60-75" 

These env i ronmenta l  c o n d i t i o n s  a r e  c o n s i s t e n t  w i t h  those used by Kansas 
S t a t e  U n i v e r s i t y ,  Texas Tech U n i v e r s i t y ,  and Colorado D i v i s i o n  o f  
W i l d l i f e  f o r  s i m i l a r  h a b i t a t s .  

F i r e  behav io r :  The f i n e  f u e l  l o a d  o f  2000-2500 l b / a c r e  should p e r m i t  a  
con t i nuous ,  modera te ly  h o t  f i r e .  The f i r e s  w i l l  probably be i g n i t e d  i n  
e a r l y  morning t o  ensure s u i t a b l e  env i ronmenta l  c o n d i t i o n s .  

PREPARATION FOR BURNING 

Twelve crew members w i l l  burn  each area.  C l i n t o n  Owensby o f  Kansas S ta te  
U n i v e r s i t y  w i l l  a c t  as f i r e  boss. The f i r e  boss determines when 
env i ronmen ta l  c o n d i t i o n s  a r e  met and has t h e  r e s p o n s i b i l i t y  t o  see t h e  
b u r n  i s  conducted s a f e l y  and t h a t  equipment i s  operated p r o p e r l y .  

Equipment: The f o l l o w i n g  equipment i s  needed f o r  the  burn: 

1. Three four-wheel  d r i v e  f a s t  a t t a c k  v e h i c l e s  w i t h  a  200 g a l l o n  
water  tank  c a p a c i t y ;  

2. One two-wheel d r i v e  water  supp ly  v e h i c l e  w i t h  1000 g a l l o n  
c a p a c i t y  ; 

3. Four d r i p  t o r c h e s  and f u e l ;  

4 .  Two four-wheel d r i v e  v e h i c l e s  equipped w i t h  rad ios ;  

5. Two pack s e t s .  

The C i t y  of  Boulder has t h e  e q ~ i p m e n t  needed t o  conduct the  p r e s c r i b e d  
burns .  

S i t e  p r e p a r a t i o n :  S i x - f o o t  f i r e  breaks w i l l  be mowed on a l l  s ides  o f  t he  
t r e a t m e n t  u n i t s  and a  w e t t i n g  agent w i l l  be a p p l i e d  p r i o r  t o  t h e  
p r e s c r i b e d  burn. Mowed grass w i l l  be raked and removed f rom t h e  mowed 
f i r e  breaks .  



Preburn c o n t a c t s :  N o t i f i c a t i o n  w i l l  be g i v e n  t o  t h e  f o l l o w i n g  agenc ies 

@ on t h e  day o f  t h e  burn :  

Colorado S t a t e  P a t r o l  
Bou lder  County S h e r i f f  
C l t y  o f  Bou lde r  F i r e  Department 
C l t y  o f  Bou lde r  P o l i c e  Department 
Ad jacen t  landowners 

IGNITION 

A 40 f o o t  s t r i p  w i l l  be b a c k f i r e d  on t h e  downwind s i d e  o f  each s i t e  t o  
a c t  as an a d d i t i o n a l  f i r e l i n e .  A h e a d f i r e  w i l l  be i g n i t e d  on t h e  upwind 
s l d e  o f  each s i t e .  F i g u r e  1  i s  t h e  m a p p e d - f i r e  scheme. 

HOLDING 

Permanent f l r e  l i n e s ,  p r o p e r  backfiring, and f i r e f i g h t i n g  v e h i c l e s  p l a c e d  
i n  s t r a t e g i c  l o c a t i o n s  w i l l  ensure con ta i nmen t  o f  t h e  p r e s c r i b e d  burn.  
Escapes a r e  n o t  expec ted  because o f  t h e  t i m e  o f  t h e  burn ,  h a b i t a t  t ype ,  
t e r r a i n  and adequate h o l d i n g  t echn iques .  Escaped f i r e  w i l l  be  suppressed 
immed ia te l y .  

u 
POSTBURN 

One crew w i t h  a  200 g a l l o n  t a n k  t r u c k  w i l l  r ema in  on s i t e  f o r  s e v e r a l  
hours  a f t e r  t h e  b u r n  t o  ensure  t h e  f i r e  has been c o m p l e t e l y  
e x t i n g u i s h e d .  The v e g e t a t i o n  w i l l  b u r n  i n  s e v e r a l  m i n u t e s ,  b u t  o t h e r  
m a t e r i a l s  such as wood and cow-dung o f t e n  smolder  f o r  s e v e r a l  hours .  

MONITORING AND EVALUATION 

Weather:  R e l a t i v e  h u m i d i t y ,  w ind  d i r e c t i o n ,  w i n d  speed and a i r  
t empe ra tu re  w i l l  be m o n i t o r e d  a t  t h e  C i t y  o f  B o u l d e r  O p e r a t i o n  Center  by 
C i t y  s t a f f .  Th i s  wea ther  s t a t i o n  i s  c l o s e  t o  b o t h  t r e a t m e n t  u n i t s .  

B i o l o g i c a l :  M o n i t o r i n g  o f  spec ies  p r o d u c t i o n  and c o m p o s i t i o n  i s  b e i n g  
conduc ted  on a l l  t r e a t m e n t  u n i t s .  Appendix  C summarizes t h e s e  s t u d i e s .  

Bu rn  Treatment :  D r .  P h i l  Ome o f  t h e  F o r e s t r y  Depar tment  o f  Co lo rado  
S t a t e  U n i v e r s i t y  w i l l  r e c o r d  f i r e  b e h a v i o r  and i n i t i a l  t r e a t m e n t  success 
d u r i n g  and a f t e r  t h e  bu rn .  

COST SUMMARY 

To be de te rmined  (between $2OO.and $1000) .  



Appendix A 

Vegetation Data for Fire Treatment Areas 

INTRODUCTION 

Eighteen permanent transects were established and data collected on 
sites 3, 6, and 7. Sampling was conducted inside and outside the grazing 
enclosures. Data were collected between August 15 and September 15. 

METHOD 

Twenty-five 0.5 m by 1.0 m plots were placed systematically in a 
criss-cross arrangement along a 50 meter permanent transact placed 
randomly in each 2-acre treatment plot. Percent aerial cover for each 
species was recorded by Braun-Blanquet classes: 

r - single individual, insignificant cover 
t - many individuals, insignificant cover 
0 - few individuals, cover less than 1% 
1 - 1-5% cover 
2 - 5-25% cover 
3 - 25-50% cover 
4 - 50-75% cover 
5 - 75-100% cover 

Total cover of vegetation, litter, bare ground, rock, and fecal 
matter was also recorded. 

Percent frequency for each species was determined by the number of 
frames in which a species occurred relative to the total number of 
frames. The data for each plot are tabulated by frequency and cover 
class. Species are in alphaabetical order, with introduced species 
(Eurasian) presented first, followed by native species, and unknown 
speci es. 



RESULTS 

Spec le s  diversity in fo rma t ion  i s  t a b u l a t e d  by p l o t :  

S j t e  P l o t  
3 1  

Exclosure 
( In /Ou t )  I n t r o .  

In 16.7  
In 27.5 
I n  50 - 0  
In 35.0 

Out 3 2 . 2  
O u t  27.3 

AVE. 31 .5 

Percen t  
Nat jve  Unkn. 
8 3 . 3  0 

Tota l  
# Spec le s  
1 8  
4 0 
2 6 
2 0 
3 1 
3 3 

6 1  In 22.2 7 2 . 2  5 .6  1 8  
2  O u t  28.6 7 7 . 4  0 . 0  1 4  

AVE. 25.0 71.9 3.1 

In 
In 
In 
In 
In 
In 
In 
In 

O u t  
O u t  

AVE 

Frequency and cover  d a t a  w i l l  be ana lyzed  i n  subsequent  y e a r s .  

EVALUATION 

The d a t a  from 1986  i n d i c a t e  a  hlgh p r o p o r t i o n  of in t roduced  s p e c i e s .  
Seve ra l  of t h e s e  s p e c i e s  Pea compressa,  Pea p r a t e n s i s ,  and Bromus j a p o n i c u s ,  
have high frequency and cover  a t  most s i t e s .  Many of t h e  n a t i v e  s p e c i e s  a r e  
g r a z i n g  i n c r e a s e r s ,  such a s  G u t i e r r e z i a  s a r o t h r a e  and Artemi s i a  d rancuncu lus ,  
and may be p re sen t  i n  g r e a t e r  abundance than expec ted  i n  p r e s e t t l e m e n t  t ime.  
D i v e r s i t y  and frequency of t a l l g r a s s  p r a i r i e  f o r b s  a r e  low a t  a l l  s i t e s .  For 
example, Petalostemum purpureum, Petalosternum candidum, and Ra t ib ida  
co lumni fe ra  r a r e l y  were encoun te red .  

Changes in  cover  of i n t roduced  s p e c i e s ,  n a t i v e  graminoids ,  and n a t i v e  
f o r b s  w i l l  be anlayzed using t h e  Kolmogorov-Smirnov Goodness of F i t  t e s t .  
Changes i n  frequency o f  dominant s p e c i e s  w i l l  be ana lyzed  using ch i - squa re  
t e s t s .  



Evaluation of p l a n t  s p e c I e s  composItIon between t rea tments  should 
Inc lude  t h e  following: 

-changes In  p ropor t ion  of Introduced and n a t l v e  s p e c l e s ;  

-changes j n  f requency and cover of n a t l v e  and Introduced 
spec1 es ; 

-changes I n  f requency,  cover ,  and d l v e r s l t y  of t a l l g r a s s  
p r a l r l e  indicator s p e c l e s  (especially f o r b s ) .  



C O L O R A D O  TALLGRASS MONITORING 1986 

T o t a l  Cover C l a s s  
Or lq l  n Frequency - R -  + - 0 -  1  - 2  - 3 - 4 - 5 

S l t e  3 - Exc losu re  - P l o t  2 

~ c e t o s e l  l a  vu lga r1  s  
A c h i l l e a  l a n u l o s a  
A g r o s t l s  a l b a  
Brornus j a p o n l c u s  
Centaurea  d i f f u s a  
Clchorlum l n t y b u s  
Dian thus  d e l t o i d e s  
P l a n t a g o  l a n c e o l a t a  
Poa cornpressa 
Poa p r a t e n s i s  
Tragopogon dub lu s  

Ambrosia p s l l o s t a c h y a  N 
Andropogon g e r a r d i i  N 

, Andropogon s c o p a r i u s  N 
A r i s t i d a  l o n g i s e t a  N 
A s t e r  e r l c o i d e s  N - Bouteloua g r a c i l i s  N 
Bouteloua h i r s u t a  N 
Carex h e l i o p h i l a  N 

ndra umbe l l a t a  N 
eron f l a g e l l a r l s  N 

He t e ro theca  v l l l o s a  N 
Juncus  a r c t i c u s  N 
Juncus  i n t e r i o r  N 
Leucelene e r l c o i d e s  N 
L l a t r i s  p u n c t a t a  N 
Opunt ia  compressa  N 
Opunt ia  phaeacan tha  N 
O x a l i s  d i l l e n i l  N 
Panicum wilcoxianurn N 
Panicum virgaturn N 
Polygonum a v i c u l a r e  N 
P s o r a l e a  t e n u i f o l i a  N 
R a t i b i d a  c o l u n ~ n i f e r a  N 
Rosa a c i c u l a r i s  N 
So l i dago  nana N 
Sorghastrurn nu t ans  N 
S t i p a  comata N 
Symphoricarpus  o r e o p h i l u s  N 

Er igeron  s p .  U 4  4 

Vege t a t i on  9 2 . 6  + 4.9 (%)  
L i t t e r  90 .68  2 5 . 6  (%) 

b ground T R 
T R 

Fecal M a t t e r  T R 



COLORADO TALLGRASS MONITORING 1 9 8 6  

Spec l  es 
To t a  1  Cover Class 

Or1 q l  n  Frequency R -  - + - 1  0 -  - 2 -  3 - 4 - 5 
S l t e  3 - E x c l o s u r e  - P l o t  4 

Agropyron  repens  I 3 1 2 
A g r o s t l  s  a l b a  I 11 1 1 6 2 1 
A s c l e p l a s  s p e c i o s a  I 3 1 2 
C l c h o r l u m  l n t y b u s  I 1 1 
P I  antago  l a n c e o l a t a  , I -  5 3 1 1  
Poa compressa I 3 2 1 
Poa p r a t e n s l  s  I 11 1 3 6 1  

A s t e r  e r i  c o l d e s  N 
Carex l a n u g l  nosa N 
Carex neb rascens l s  N 
C i r s l u m  f l o d m a n n l i  N 
E l  e o c h a r l s  macros tachya  N 
Juncus a r c t i  cus N 
Juncus i n t e r i o r  N 
Juncus nodosus N 
Mentha a r v e n s l s  N 
Muh lenbe rg i a  a s p e r i f o l  i a  N 
Panicum v l r g a t u m  N 
Sorghast rurn nu tans  N 

Carex sp. U 1 

V e g e t a t i o n  98.2 + 5.0 (%)  
L i t t e r  97.8 2 5.0 (%) 
Rock T  R 
Bare g round  0 

0 Feca l  m a t t e r  



COLORADO TALLGRASS MONITORING 1986 

0 
S p e c i e s  

T o t a l  Cover C lass  
O r i q i n  F r e q u e n c y  - R -  t - 0 -  1  - 2  - 3 - .  4 - 5 

S i t e  7 - E x c l o s u r e  - P l o t  1 

A l y s s u m  a l y s s o i d e s  I 1 1  
Bromus j a p o n l c u s  I 1 1  1  
C l c h o r l u m  l n t y b u s  I 7 3 
C o n v o l v u l u s  a r v e n s i s  I 5 1 
D l a n t h u s  d e l t o i d e s  I -  3 1  
L a c t u c a  s e r r l o l a  I 9 6  
Ph leum p r a t e n s e  I 1 
P l a n t a g o  l a n c e o l a t a  I 4  
Poa compressa I 2 5  
T ragopogon  d u b l u s  I 1 

Arnbrosla p s i l o s t a c h y a  N  
Andropogon g e r a r d i l  N 
Andropogon s c o p a r i  us N 
A r t e m i s i a  d r a c u n c u l u s  N  
A r t e m i s i a  l u d o v i c i a n a  N 
A s t e r  e r i c o i d e s  N  
B o u t e l o u a  g r a c i l i s  N 
G r l n d e l i a  s q u a r r o s a  N 
U S  a r c t i c u s  N  

us  b a l  t i c u s  N  
e n b e r g i a  r i c h a r d s o n i s  N  

O p u n t i a  cornpressa N  
O p u n t i a  f r a g i l i s  N  
Pan icum v i  r g a t u m  N 
P l a n t a g o  p a t a g o n l c a ,  N  
P s o r a l e a  t e n u i f l o r a  N 
S l t a n i o n  h y s t r i x  N 
S o r g h a s t r u m  n u t a n s  N 

V e g e t a t i o n  7 3 . 4  + 1 1 . 2  ( % )  
L i  t t e r  59.5 + 25 .8  (%)  
B a r e  g r o u n d  6 . 8  - t 4 . 8  (%)  
Rock 6 .2  + 3 .9  ( % )  
F e c a l  M a t t e r  T R 



C O L O R A D O  TALLGRASS MONITORING 1986 

Total  Cover Class 
Specl es  Or? a l  n Frequency - R -  + - 0 - 1 -  2 - 3 - 4 - 5 

Sl  t e  7 - Exclosure - Plot  2 

Ace tose l l a  v u l g a r l s  
Alyssum a l y s s o l d e s  
Bromus japonjcus  
Bromus tec torum 
Erodlum clcutar lurn  
Hyper1 cum perforaturn 
Lactuca s e r r l o l a  
Lepldlum campestre 
Poa compressa 
Poa pra tens  l s  
S l  syrnbrlum a1 tlsslmum 
Tragopogon dubl us 

Agropyron s rn l th l j  N 
Ambrosla p s j l o s t a c h y a  N 
Amorpha nana N 
Andropogon g e r a r d i  i  N 
Andropogon scopar lus  N 
A r i s t i d a  l o n g i s e t a  N 
Artemi s i a  dracuncul  us N 
Arternisia f r i g i d a  N 
Ar temis ia  1 udoviciana N 
As te r  e r i c o i d e s  N 
Bouteloua c u r t i p e n d u l a  N 
Bouteloua g r a c i  l i s  N 
Bouteloua h l r s u t a  N 
Carex h e l i o p h i l a  N 
G u t i e r r e z i a  s a r o t h r a e  N 
Het?rotheca vi : losa N 
Juncus a r c t i c u s  N 
Juncus i n t e r i o r  N 
Koeler ia  c r i s t a t a  N 
L i a t r i s  punc ta ta  N 
Ll thosperrnum mu1 t i  f 1  orum N 
Muhlenbergia a s p e r i f o l i a  N 
Muhlenbergia r i cha rdson i s  N 
Opuntia compressa N 
Opuntia f r a g i l i s  N 
Oxalis  d i l l e n i i  N 
Panicurn virgaturn N 
Plantago patagonica N 
Poa f e n d l e r i a n a  N 
Polygala a v l c u l a r e  N 
Psoralea t enu i  f l o r a  N 
Sceneclo s p a r t i o l d e s  N 
Si tanion h y s t r i x  N 
Sporobol us cryptandrus  N 
S t l p a  cornata N 
Therrnopsi s  d l v a r l c a r p a  N 



T o t a l  Cover C l a s s  
OrIg jn  Frequency - R - + - 0 - 1  - 2  - 3 - 4 - 5 

S j t e  7  - Exc losu re  - P l o t  2 - Con t ' d  

Chenopodlum s p .  U 2  ? 
E r l g e r o n  s p .  U 1  1 
Penstemon s p .  U 1 1  
Unknown f o r b  U 1 1  

V e g e t a t l  on 79 .5  + 1 6 . 2  (%) 
L i t t e r  59 .6  2 28.9 (%)  
B a r e g r o u n d  1 2 . 8  ~ 1 5 . 8 ( % )  
Rock TR 
Fecal  m a t t e r  0 



C O L O R A D O  TALLGRASS MONITORING 1986 

Total  Cover Class 
Spec1 es Orlqln Frequency - R -  + - 0 - 1 -  2 -  3 - 4 

S l t e  7  - Exclosure - Plo t  4 

Ace tose l l a  v u l g a r l s  
Alyssum a l y s s o i d e s  
Bronus j apon jcus  
Clchorlum ln tybus  
Convolvulus a r v e n s l s  
Lactuca s e r r l o l a  
Plantago l a n c e o l a t a  
Poa compressa 
Poa p r a t e n s l  s 
Taraxacurn o f f l c i n a l e  
Tragopogon dubius  

Agropyron srnl t h l  l  N 
Amorpha nana N 
Andropogon ge ra rd  l i  N 
Andropogon s c o p a r l u s  N 
Arternisia dracunculus  N 
Arternisia f r i g l d a  N 
Arternisia ludov ic iana  N 
Aster  e r i c o i d e s  N 
Bouteloua c u r t i p e n d u l a  N 
Bouteloua g r a c i l i s  N 
Carex he l ioph i lum N 
Cornandra umbre l l a t a  N 
Gaura cocci  nea N 
G u t i e r r e z i a  s a r o t h r a e  N 
Heterotheca v i l l o s a  N 
Juncus a r c t l c u s  N 
Juncus bal t i c u s  N 
Koeler ia  c r i s t a t a  N 
L i a t r i s  punc ta ta  N 
Opuntia compressa N 
Opuntia f r a g i l i s  N 
Oxalis  d i l l e n i i  N 
Panicurn vi rga t u m  N 
Petalostemum candidurn N 
Plantago patagonica  N 
Poa f e n d l e r i a n a  N 
Psoralea t e n u i f l o r a  N 
Sorghastrum nutans N 

Tr i fo l ium s p .  U 

Vegetation 64.7 + 1 4 . 3  ( % )  
Ll t t e r  5 4 . 9  t 27.3 ( % )  
Bare ground 10.6 + 10.1 ( % )  
Rock 6.4 + 9.7  (%)  
Fecal ma t t e r  0 



COLORADO TALLGRASS MONITORING 1986 

T o t a l  Cover C l a s s  
O r l q l n  F requency  - R -  + - .  0 1 -  - 2 - 3  - 4 - 5 

S l t e  7  - E x c l o s u r e  - P l o t  5 

A g r o s t l s  a l b a  I 
A l y s s u m  a l y s s o l d e s  I 
Brornus j a p o n l c u s  I 
C l c h o r l u m  l n t y b u s  ' I 
L a c t u c a  s e r r l o l a  I *  
P l a n t a g o  l a n c e o l a t a  I 
Poa compressa I 
Poa p r a t e n s  l s I 
T a r a x a c u n  o f f t c j n a l e  I 
Tragopogon  d u b l u s  I 
X a n t h l u m  s t r u m a r l u m  I 

A g r o p y r o n  s r n l t h l i  N 
A m b r o s l a  p s l l o s t a c h y a  N  

r ,  Amorpha nana N 
Andropogon g e r a r d i  l N  
Andropogon s c o p a r l u s  N 
A r i s t l d a  l o n g i s e t a  N  
A r t e m i s l a  d r a c u n c u l u s  N  
A r t e m i s i a  f r l g i d a  N  
A  e m i s i a  l u d o v l c l a n a  6 N  

r e r i c o i d e s  N  
B o u t e l o u a  g r a c i l i s  N  
C a r e x  e l e o c h a r o i d e s  N  
G r i n d e l i a  s q u a r r o s a  N  
G u t i e r e z i a  s a r o t h r a e  N  
H e t e r o t h e c a  f u l c r a t a  N  
Juncus  a r c t i c u s  N  
Juncus  i n t e r i o r  N 
O p u n t i a  compressa N  
O p u n t i a  f r a g i l i s  N  
O x a l i s  d i l l e n i i  N 
Panicurn v i  r g a t u m  N  
P h y s a r i a  v i  t u l i f e r a  N  
Polygonum a v i c u l a r e  N  
P s o r a l e a  t e n u i f l o r a  N  
R a t i b i d a  c o l u m n i f e r a  N 
Rosa a c i c u l a r i s  N 
S p a r t i n a  p e c t i n a t u s  N  
S y m p h o r i c a r p o s  o r e o p h i l u s  N  
Thermops is  d i v a r i c a r p a  N  

L e p i d i u m  s p .  
Rumex sp.  

a 
V e g e t a t i o n  83 .2  +15.8  (%)  
B a r e  g round  1 2 . 3  +11 .3  ( % )  
L i t t e r  7 3 . 0  +11.3 (%)  
Rock TR 
F e c a l  m a t t e r  TR 

2 2 7 0 



COLORADO TALLGRASS MONITORING 1986 

T o t  a  1  Cover Class 
O r l q l n  Frequency - R - + - 0 -  1 -  2  - 3 4 -  5 0 

S i t e  7 - E x c l o s u r e  - P l o t  6 

A c h l l l e a  l a n u l o s a  I 
A g r o s t l s  a l b a  I 
C l c h o r l  urn l n t y b u s  I 
D l a n t h u s  d e l t o l d e s  I 
L a c t u c a  s e r r l o l a  I 
Phleum p r a t e n s e  I 
P l a n t a g o  l a n c e o l a t a  I 
Poa cornpressa I 
Poa p r a t e n s  l s  I 

Agropy ron  s m l t h l l  N 
Arnbrosla p s l l o s t a c h y a  N 
Andropogon g e r a r d l  l N 
Andropogon s c o p a r i  us N 
A s t e r  e r i c o l d e s  N 
B o u t e l o u a  g r a c l l l s  N 
Carex  e l e a c h a r o i d e s  N 
I r i s  m l s s o u r i e n s i s  N 
Juncus a r c t i c u s  N 
Juncus i n t e r i o r  N 
M u h l e n b e r g i a  r i c h a r d s o n i s  N  
Panicurn v i  r ga tum N 
Rosa a c i c u l a r i s  N 
So rghas t rum nu tans  N 
Sporobo lus  h e t e r o l e p i s  N 

Carex sp. 
Lep id iu rn  sp.  

V e g e t a t i o n  86.7 + 8 .2  (%)  
L i t t e r  84.1 + 6.3 (%)  
Bare ground TR 
Rock T R 
Feca l  M a t t e r  TR 



C O L O R A D O  TALLGRASS MONITORING 1986 

Total  Cover Class 
@Spec1 es Origin Frequency - R - + - 0 - 1 - 2 

S i t e  7 - Exclosure - Plot  7 

Acetose l la  v u l g a r j s  
Achi l lea  lanulosa  
Alyssum alyssold ,es  
Bromus japonlcus 
Lactuca s e r r i o l a  
Lepidium campestre 
Poa compressa 
Poa p ra tens i  s  
Tragopogon dubius 

Arnbrosla p s l l o s t a c h y a  N 
Andropogon g e r a r d i i  N 
Andropogon scopar ius  N 
Arternisla dracunculus N 
Artemisia f r i g i d a  N 
Aster  e r i c o i d e s  N 
Bouteloua g r a c i l i a  N 
Bouteloua h i r s u t a  N 
Carex hel iophilum N 
Comandra umbellata N 
Ec inocereus  v i r i d i f l o r u s  N 

E@ 
gonum alatum N 

G u  ~ e r r e z i a  s a r o t h r a e  N 
Heterotheca v i l l o s a  N 
Juncus a r c t i c u s  N 
Muhlenbergia a s p e r i f o l i a  N 
Oenothera s t r i g o s a  N 
Opuntia cornpressa N 
Opuntia f r a g i l i s  N 
Opuntia phaecantha N 
Oxal is  d i l l e n i i  N 
Oxybaphus l i n e a r i s  N 
Panicurn vi rgatum N 
Petalostemum candidum N 
Petalostemum purpureum N 
Physaria v i  t u l  i f  e ra  N 
Plantago patagonica N 
Psoralea t e n u i f l o r a  N 
Ratibida columnifera N 
Rosa a c i c u l a r i  s N 
Senecio s p a r t i o i d e s  N 
Solidago nana N 
S t i p a  comata N 
Yucca g lauca  N 

opodiurn s p .  

Vegetat ion 3.8 + 15.7 (%)  
Bare ground 1 8 . 6  t 20.5 ( % )  

Fecal mat ter  TR 
2270 

L i t t e r  5 9 . 2  + 22.4 (%) 
Rock 4 .3  t 5.5 ( % )  



C l l m a t o l o g l c a l  d a t a  f o r  t h e  v l c l n l t y  o f  t h e  Colorado T a l l g r a s s  P r a l r l e  
N a t u r a l  Area (NOAA reco rds ,  1985) 

MON TH - 
January 
~ e b r u a r y  
March 
A p r i  1 
Ma Y 
June 
J u l y  
August 
September 
October  
November 
December 

TEMP - 
32.5 

HUH1 DITY 
4 7 . 3  

WIND SP 
7.3 

WIND D I R  
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 
W 

TEMP Mean Temperature ( F)  , 1980-1985, ~ o u l d e r ,  Colorado. 
HUMIDITY Mean R e l a t l v e  Humld l t y  ( X ) ,  1100 h r ,  1980-1983, Denver, C O  
P PT Mean p r e c i p i t a t i o n  ( i n c h e s ) ,  1980-1985, Boulder,  Colorado 
WINO SP Mean wlnd speed (mph) ,  1979-1982, Tab le  Mesa-Boulder, C O  
WIND D I R  P r e v a l l l n g  w lnd  source, 1979-1982, Tab le  Mesa-Boulder, CO 



Appendlx 82 
C l i m a t o l o g i c a l  Data f o r  S p r l n g  Months 

f o r  t h e  V l c i n l t y  o f  
t h e  Colorado Ta l  1grassPra l  r i e  Na tu ra l  Area 

(NOAA records,  1985)  

Temperature ( "  F )  

A p r l l  Hay June 
H in .  Max. - - Hln.  Max. - Mln. - Max. 

33.9 61.5  42.3 58.8 53.9 89.5 
m l s s i n g  da ta  (NOAA) 

34.6 56.6 42.4 69.3 48.3 76.2 
31.2 55.7 40.0 66.2 47.9 77.2 
30.6 56.1 44.5 76.2 50.8 80.3 
38.8 65.5 44.8 74.6 53.4 83.8 

A p r i l  

P r e c i p i t a t i o n  ( i n c h e s )  

Hay June - 

H u m i d i t y  ( X )  

A p r i  1 Hay June 
S a m  11 am - - -- 5 am 11 am - 5 a m  - 11 am 



Appendix C 

H o n l t o r l n g  Es tab l ished on Treatment Areas 

SOILS The S o i l  Conservat ion S e r v i c e  w i l l  c h a r a c t e r t z e  t h e  0 - 
chemical  and p h y s t c a l  p r o p e r t i e s  o f  t h e  s o l l s  on t h e  t a l l g r a s s  
p a r c e l s  and p repa re  a  d e t a i l e d  s o i l  map o f  t he  area. 

o  SPECIES DIVERSITY ( p l a n t s  and an lmals )  
Species d i v e r s i t y  I s  t he  t o t a l  number o f  species I n  a  g i ven  
area.  A f l o r l s t l c  l i s t ' w l l l  be compi led  by the  Boulder Chapter 
o f  t h e  Colorado N a t t v e  P l a n t  S o c i e t y  and t h e  specimens depos i ted  
a t  t h e  U n l v e r s i t y  o f  Colorado herbar lum.  The Boulder County 
Na tu re  Association w i l l  c o o r d l n a t e  deve lop ing  a  l l s t  o f  b l r d s  
and mammals. . 

o SPECIES COMPOSITION ( p l a n t s )  
Percent  cover ,  t h e  t o t a l  amount o f  a rea  covered by each species, 
and pe rcen t  f requency (how o f t e n  i n d i v l d u a l s  occur l n  an area)  
w i l l  be measured by Daubenmlre p l o t  sampling. Twenty- f i ve  0.5m , 
X 1.0m p l o t s  a r e  p laced s y s t e m a t i c a l l y  l n  a  c r i ss -c ross  
arrangement a l o n g  a  50 meter permanent t r a n s e c t  p laced randomly 
i n  each 2 a c r e  t rea tment  p l o t .  Percent  frequency i s  t h e  number 

d 

o f  frames i n  wh ich  a  species occu r red  r e l a t i v e  t o  t h e  t o t a l  
number o f  frames. Percent cover  f o r  a species i s  determined by 
averag ing  the basa l  cover measured f o r  each frame. The Colorado 
N a t u r a l  Areas Program w i l l  c o o r d i n a t e  species composi t ion 
sampltng. Sampling w i l l  occur l a t e  d u r i n g  the  growing season, 
i n  mid-August. 

o  PRODUCTION AND LITTER ACCUHULATION ( p l a n t s )  
Biomass p r o d u c t i o n  i s  t h e  t o t a l  amount o f  a i r - d r i e d  p l a n t  
biomass produced i n  a  year .  L i t t e r  accumulat ion i s  t h e  t o t a l  
amount o f  dead p l a n t  m a t e r i a l  c o v e r i n g  t h e  s o i l  su r face .  
Twenty- f i ve  c i r c u l a r  p l o t s  (1.00 m square) w i l l  be c l i p p e d  
w i t h i n  each t rea tmen t  area f o r  p r o d u c t i o n  and a  10 cm x  25 cm 
l i t t e r  p l o t  w i l l  be taken f rom w i t h i n  t h e  area.. These p l o t s  
w i l l  n o t  be l o c a t e d  w i t h  t h e  spec ies  compos i t ion  t r a n s e c t .  The 
dead and l i v e  m a t e r i a l  w i l l  be separa ted .  L i v e  m a t e r i a l  w i l l  be 
separated. by species.  A i r - d r i e d  w e i g h t  w i l l  be c a l c u l a t e d  f o r  
t h e  dead m a t e r i a l  ( l i t t e r )  and f o r  each species ( p r o d u c t i o n ) .  
The C i t y  o f  Bou lder  Open Space s t a f f  w i l l  coo rd ina te  p r o d u c t i o n  
and l i t t e r  sampl ing t w i c e  d u r i n g  t h e  growing season, i n  e a r l y  
June and la te -August .  

o  SAMPLE DISTRIBUTIONS (an imals )  
An es t ima te  o f  sma l l  mammal abundance w i l l  be ob ta ined f rom l i v e  
t r a p p i n g  s t u d i e s .  Breeding b i r d  es t ima tes  w i  11 be determined 
us ing  methodology c o n s i s t e n t  w i t h  p a s t  C i t y  s tud ies  (Thompson 
and Struch,  1985).  The Boulder  County Nature Association w l l l  
coo rd lna te  these  d i s t r i b u t i o n  s t u d i e s .  S i t e s  3,6, and 7 a r e  
p r i o r i t i e s  f o r  sampling animal d i s t r i b u t i o n .  



Appendix 1. F l o r i s t i c  L i s t  

0 
P l a n t  species o c c u r r i n g  on t h e  Boulder T a l l g r a s s  P r a l r i e s  

FAMILY SCIENTIFIC NAME COMMON NAME SITES 

FAB Ast raga lus  t r i d a c t y l i c u s  th ree - toed  mi 1  k  vetch 9-10 
EUP V-Euphorbia r o b u s t a  r o b u s t  spurge 9-1 0  

AGA - . Y u c c a  g lauca soapweed 1,2,3,7,9-10 

ALI /A1 i sma b rev ipes  

ANA --Rhus t r i l o b a t a  

NCN fi),&;:&2, /-7.'&<,,4!.<'.<...! L 7  

skunkbrush 7 

A P I  "Cymopterus rnontanus chirnaya 
AP I Qaucus c a r o t a  w i l d  c a r r o t  

ASC 
ASC 

ASN 
ASN 

ASP 

AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST a ;:; 

v- Asc lep ias  spec iosa 
> A s c l e p i a s  s t e n o p h y l l a  

-Paronychia james i  i 
+ r g u l a r i a  media 

i,- Asparagaus o f f i c i n a l  i s  

A c h i l l e a  l a n u l o s a  
I Ambrosia p s i l o s t a c h y a  
/Ambrosia t r i  f i d a  

Antennar ia sp. 
~ A r i s t i d a  l o n g i s e t a  
d A r t e r n i s i a  f r i g i d a  
: Ar tern is ia l u d o v i c i a n a  
- V i r g u l u s  ( A s t e r )  e r i c o i d e s  

2 i r g u l u s  ( A s t e r )  f a l c a t u s  
- -As ter  hesper ius  
v As te r  por ' te r i  
J*Carduus nutans 
~ C e n t a u r e a  diFFwa-flYm3 
' B r i cke l  l a  e u p a t o r i o i d e s  
I- Ci rs lurn f l o d m a n i i  
  bid ens c e r n u a  
-'Arctiurn minus 

C i r s ium undulatum 
~ H e l i a n t h u s  annuus 
'Helianthus pumi lus  
.,Helianthus f a l c a t a  
JEr igeron f l a g e l  l a r i s  

--Lactuca s e r r i o l a  
Heterotheca f u l c r a t a  

4C icho r i  um i n t y b u s  
, , C i  r s ium arvense 

showy milkweed 
n a r r o w l e a f  m i l  kweed 

n a i  l w o r t  
sand s p u r r y  

asparagus 

ya r row  
wes te rn  ragweed 
g i a n t  ragweed 
pussy toes  
r e d  threeawn 
f r i n g e d  sage 
L o u i s i a n a  sageSrush 
hea th  a s t e r  
a s t e r  
S i s k i y o u  a s t e r  
P o r t e r ' s  a s t e r  
musk t h i s t l e  
Russian knapweed - 
NCN 
Flodman's t h i s t l e  
b e g g a r ' s  t i c k  
burdock 
wavy- lea f  t h i s t l e  
sun f  1  ower 
sunf  1  ower 
sunf  1  ower 
f l e a b a n e  
w i l d  l e t t u c e  
go lden  a s t e r  
c h i c k o r y  
Canada t h l s t l e  



FAMILY SCIENTIFIC NAME 

AST " - ~ l r s l u m  ochrocent rum 
AST - C l  rs iurn v u l g a r e  
AST ----01 igosporus  ( Ar teml  s l a )  

d racuncu lus  
AST - R a t i b i d a  c o l u m n i f e r a  

AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 
AST 

,Grlndel l a  squar rosa 
- G u t i e r r e z l a  s a r o t h r a e  
4 e t e r o t h e c a  v i l l o s a  

4 - l a t r i  s  p u n c t a t a  
Y G a l l l a r d i a  a r i s t i d a  

+ucelene e r  l c o l d e s  
YConyza canadens i s 

-01 lgoneuron r i g i d u m  
--Podosperrnurn l a c i n l a t u m  
--Sphaeralcea cocc inea  

Townsendia h o o k e r i  
f e n e c l o  s p a r t o i d e s  

> l idago canadensis 
- -Sol idago m i s s o u r i e n s i s  
A - l i d a g o  c f .  r i g i d a  
A l l d a g o  nana 
--Taraxacurn o f  f i c i n a l e  
2 - r -agopogon  dub ius  

Xanthiurn s t rumar ium 

BOR /Cryp tan tha  v i  r g a t a  
BOR -Li thosperrnurn m u l t i f  lorurn 
BOR - 4 w s r n o d i  urn rno 1  1  e  

BRA d ~ l y s s u m  minus 
BRA -t-epidiurn d e n s i f l o r u r n  
BRA --t;esquerei l a  sp. 
BRA -LLR.~ d l - u m r  amp.edx e  
BRA Physar ia g i t u l i , f e 2  
BRA k r n i r m  a l t i s s l m u r n  

C A C  J Echinocereus v i  r i d i  f l o r a  
C A C  - 4 p u n t i a  compressa 
C A C  - - Q g u n t i a f r a q ~ i l l l s  
C A C  -0punt ia phaecantha 

C R Y  Arenar ia  sp. 
C R Y  -.Phlox 

CHN YAmaranthus r e t r o f l e x u s  
CHN "' Chenopodi urn a1 bum 
CHN Chenopodium b e r l a n d i e r i  
CHN -4 -och ia  s i e v e r s i a n a  
CHN -Suaeda sp. 
CHN L f a l  s o l a  c o l l  i na 
CHN -Sa lso la  k a l  i 

COMMON NAME 

t h l s t l e  
t h i s t l e  

f a l s e  t a r r a g o n  
u p r i g h t  p r a i  r jecone 

f l o w e r  
c u r l y c u p  gumweed 
snakeweed 
h a i r y  go ldenaster  
p r a i r i e  gay fea ther  
b l a n k e t  f lower 
w h i t e  a s t e r  
horseweed 
NCN 

s c a r l e t  globemallow 
townsendi a  
broom groundse l  
go1 denrod 
M i s s o u r i  goldenrod 
s t i f f  go ldenrod 
go ldenrod 
d a n d e l i o n  
goatsbeard  
cock lebu r  

c r y p t a n t h a  
puccoon 
wayside gromwell  

SITES 

NCN 6,7 
papergras s  1,2 
b ladderpod 9-1 0  
peppergrass 3,7 
t w i  npod 7  
tumble mustard 7  

hen and c h i c k s  7  
s t a r v a t i o n  cactus 1,2,3,6,7,9-10 
b r i t t l e  p r i c k l e p e a r  3,7 
Mexican p r i c k l e p e a r  7  

sandwort 
p h l o x  

p i  gweed 6 
lambsquar te rs  goosefoot  3,6 
Lambsquarters 1,2 
k o c h i a  1,2,6 
seepweed 1.2 
Russian t h i s t l e  6 
Russian t h i s t l e  9-1 0 

Appendlx/Plant/Species 



FAMILY S C I E N T I F I C  NAME COMMON NAME 

a' CNV ~ E v o l v u l u s  n u t t a l  l l a n u s  N u t t a l l ' s  evolvus 
CNV " Convolvulus a r v e n s 6  f l e l d  bindweed 

C R Y  d l a n t h u s  armer la  
C R Y  4 . l e n e  a n t l  r r h i n a  

Dept f  o rd  p i n k  
s leepy  c a t c h f  l y  

C Y  P 
CY P 
CY P 
CYP 
C Y  P 
CY P 
C Y  P 
C Y P  
CYP 
C Y  P 

/Carex h e l l o p h l l a  sedge 
~ X a r e x  d o u g l a s l l  sedge 

/Carex p r a e g r a c l l e s  sedge 
~ C a r e x  b r e v i o r  sedge 
s t a r e x  s imu la ta  sedge 
T a r e  lanuglnosa sedge 
"Carex nebrascensls  Nebraska sedge 
4 a r e x  scopar la  

.- 
sedge 

w'Carex- --6es e/e orl- l / :d 12 sedge 
~ o e n o p l e c t u s  pungens NCN 

ELE dEleagnus a n g u s t l f o l l a  Russlan o l l v e  

EQU , Hlppochaete hyemal is  h o r s e t a i  1  
EQU A q u l  seturn arvense h o r s e t a i  1  

€UP JAgaloma marglnata 
EUP ~Cornandra umbel l a t a  
EUP 

@ FAB 
F AB 
F AB 
F AB 
F AB 
F AB 
FAB 
F AB 
F AB 
FA0 
FA8 
FAB 
FAB 
F AB 
F AB 
FA0 
FA8 

a  sandlewood 
-Fragia rarnosa NCN 

/~ rno rpha  nana dwarf  w i l d  i n d i g o  
Y Arnorpha f r u t i c o s a  f a l s e  i n d i g o  

% lea  (Petalosternurn) candid& w h i t e  p r a i r i e  c l o v e r  
4 a l e a  (Petalostemurn) putpur& p u r p l e  p r a l  r i e  c l o v e r  
L G l y c y r r h i  za l e p i d o t a  American l i c o r i c e  
4 - o t u s  f e n u i s  na r row- lea f  t r e f o i  1  
M e d i c a g o  l u p u l i n a  b l a c k  medic 
4 p i n u s  argenteus s i l v e r y  l u p i n e  
+el i l o t u s  a1 ba w h i t e  sweet c l o v e r  
- - M e l i l o t u s  o f f i c i n a l i s  y e l l o w  sweet c l o v e r  
4 y t r o p i s  sp. locoweek 

A o r a l e a  l a n c e o l a t a  lemon scur fpea 
-+ifoliurn pra tense r e d  c l o v e r  
-Roblnia pseudo-acacla l o c u s t  
-Thermopsis d i v a r i c a r p a  y e l l o w  banner 
- T r i f o l i u m  repens whi t e  c l o v e r  

,Psoralidiurn (Pso ra lea )  
t e n u i f  lorurn s lender  scur fpea 

GRS m e s  aureum 

HYD --Phacelia h e t e r o p h y l l a  

HYP /'Hyperl cum per fo ra turn  

I R I  / I r i s  m issou r lens i s  

S I T E S  

go lden c u r r a n t  9-1 0 

phace l  i a  7  

S t .  John ' s  wor t  3 , 7  

Rocky Mountain i r i s  3 , 7  

Appendix/Plant/Species 



FAMILY SCIENTIFIC NAME 

JUN 
J  UN 
J  UN 
JUN 
J  UN 
J  UN 
JUN 
JUN 
JUN 
JUN 
JUN 
JUN 
J  UN 

.., 
Juncus l o n g i s t y l i s  

--Juncus a r c t i c s  
E l e o c h a r l s  p a l u s t r i s  

-Juncus l n t e r l o r  
--Juncus b a l  t i c u s  
-Juncus t o r r e y l  

A u n c u s  a l p i n o a r t l c u l a t u s  
- Juncus con fusus  

--Juncus d u d l e y i  
A u n c u s  g e r a r d i  i 
-duncus  a r t l c u l a t u s  

A l e o c h a r i s  a c i c u l a r l s  
---3uncus nodosus 

LAM -Lycopus amer icanus 
LAM P r u n e l l a  v u l g a r l s  
LAM --Mentha a r v e n s i s  

L I L  --teucocrinum montanum 

COHHON NAME 

r u s h  
r u s h  
s p i  k e r u s h  
r u s h  
B a l t l c  r u s h  
b u r  r u s h  
r u s h  
r u s h  
r u s h  
r u s h  
r u s h  
s p i k e  r u s h  
r u s h  

Amer i can bug 1  eweed 
s e l f  h e a l  
f i e l d  m i n t  

s a n d l i l y  

S I T E S  

L I N  -Cinum l e w l s i i  Lewis  f l a x  9-1 0  

LYT ---4ythrum a la tu rn  w inged l o o s e s t r i f e  1,2,3 V 

ONA " E p i  l o b i u m  c i  l i a t u r n  
ONA --Gaura p a r v i f l o r a  
ONA y - G a u r a  cocc inea  
ONA --Oenothera v i l l o s a  
ONA - 4 e n o t h e r a  s t r i g o s a  

f i reweed 7 
v e l  v e t y  gau ra  6,9-10 
s c a r l e t  gaura  6,7 
even ing  p r i m r o s e  1,2,6,7 
even ing  p r i m r o s e  3,7 

e 
O X L  - -Oxal ls  d l  l i e n i  i wood s o r r e l  3  

.. . 
PIN P i  nus ponderosa 1, -- .. 

ponderosa p i n e  7,9-10 

PLG J A c e t o s e l l a  v u l g a r i s  sheep s o r r e l  7 
PLG I- Eriogonum s p .  buckwheat 6.7 
PLG -Pterogonum (Eriogonurn) a l a t u m  winged buckwheat 1,2,3,7,9-10 
PLG J Eriogonum e f f u s u m  buckwheat 1,2,7 
PLG ----Polygonurn a v l c u l a r e  kno tweed 3,6,7 
PLG Pol -ygala a v l c u l a r e - "  m i  l k - w o r t  7 
PLG --=@hex c r i s p u s  dock 3.6.7 

POA 
POA 
POA 
POA 
P OA 
POA 
POA 
POA 
POA 
POA 

- X l y t r i g i a  (Ag ropy ron )  repens 
d A g r o p y r o n  s r n i t h i i  
W A g r o s t i s  g i g a n t e a  
~ A g r o s t i s  a l b a  - Andropogon g e r a r d l  i 
~ A r i s t i d a  pu rpu rea  
- 0 o t e l u a  ( B o u t e l o u a )  g r a c i  l i s  
, Bote loua  ( B o u t e l o u a )  h i r s u t a  
.-Bromus j a p o n i c u s  

., An isan tha  (Bromus) t ec to rum 

quackgrass  
w e s t e r n  wheatgrass 
g i a n t  wheatgrass 
r e d t o p  
b i g  b luestearn 
p u r p l e  three-awn 
b l u e  grama 
h a i r y  grama 
Japanese Brome 
c h e a t g r a s s  

Append1 x 



SCIENTIFIC NAME 

PO A 
POA 
PO A 
POA 
POA 
POA 
POA 
PO A 
POA 
POA 

POA 
POA 
POA 
PO A 
PO A 
P OA 
PO A 
PO A 
POA 
PO A 
PO A 
PO A 
PO A 
POA 
PO A 
POA 
PO A 
POA 
POA 
PO A 

rBuch10e dactyloldes 
dAgropyron desertorurn 
~Dichanthelium lanuginosum 
-fchlnochloa crus-gall1 
--Festuca pratensis 
 dactyli is glomerata 
4lstlchlls spicata 
Elymus canadensis 

~Critesion (Hordeum) jubatum 
JBotelua (Bouteloua) 

curtipendula 
~ r o b o l u s  heterolepls 

cryptantha 
J o e l e r i a  crl stata 
--Muhlenbergia asperifolia 
-Muhlenbergia montana 
--Muhlenbergia richardsonls 
-Muhlenbergla wrlghtii 
--Panicum wi lcoxianum 
-.*. Pan1 cum vi rgatum 
---Phleum pratense 
-- Poa compressa - Poa pratensis 

---- Poa sandbergi i 
4 o a  f endleri ana 
-Setaria sp. 
-fitanion hystrix 
Sorghastrum nutans 

---Spartina pecti natus 
-4-porobol us ai roldes 
--Sporobolus asper 
-5tipa comata 
-Schl zachyri um ( Andropogon) 

scopari urn 

POP ---Populus angusti folia 
POP --Populus del toides 

POR a - i n u m  parviflorum 

PTG -9lantago patagoni ca 
PTG Plantago lanceolata -- _ _ -- - 

RAN -4dnuncul us macounl i 

RHM 'Ceanothus fendleri 
RHM /'Ceanothus herbacems 

4 RHM Ceanothus americanus 
< , .- LI n:y..c,-:i < < . .  ..:I. O T P O P ~ ~ M ~  

1 

buffalo grass 
desert wheatgrass 
NCN 
barnyard grass 
fescue 
orchardgrass 
inland saltgrass 
Canada wl 1 drye 
foxtail barley 

SITES 

side-oats grama . 6,7,9-10 

prai r1 e dropseed 
June grass 
alkali muhly 
montaln muhly 
mat muhly 
spike muhly 
panicle grass 
swi tchgrass 
timothy 
Canada bluegrass 
Kentucky bluegrass 
Sandberg's bluegrass 
Fendler's bluegrass 
bristlegrass 
bott7ebrush squirreltail 
yellow Indiangrass 
prairie cordgrass 
alkall sacaton 
tall dropseed 
needle and thread 

little bluestern 1,2,3,6,7,9-10 

narrowleaf cottonwood. 3 
cottonwood 3,6 

fameflower 7 

Patagonian plantain 3.7 
buckhorn plantain 1,2,3,6,7 

buttercup 6 

buckbrus h 7,9-10 
New Jersey Tea 1.2 
buckbrush 7 



COMMON NAME SITES FAMILY SCIENTIFIC NAME 

ROS /' Drymocaulls fissa 
ROS - Potentllla norveglca 
ROS P r r r n u s  vi rgl nlana 
ROS -- Prunus besseyl 
ROS "fto-sa acicularls 
ROS -Rosa arkansana 

RPR ---fgnphoricarpos occidentale 

bigflower cinquefoil 
cinquefoil 
chokecherry 
sand cherry 
prickly rose 
Arkansas rose 

snowberry 

wi'l 1 ow SAL & f i x  exigua 

SCR Penstemon secundif lorus 
SCR Y e r b a s c u m  blattaria 
SCR -...--Verbascum thapsus 
SCR -V-erbena hastata 
SCR uPr-onica americana 
SCR .Bonita saljna 

sidebells penstemon 
flannel mullein 
flannel mulleln 
blue 'verbena 
Amerlcan speedwell 
speedwell 

SOL --Jjcil-anum rostraturn buffalobur nightshade 

TYP _lypRa---latifolia cattai 1 

VIO Viola pedatifida prairie violet 

VRB /%y-la lanceolata 
VRB Verbesina encelioides 

northern fog-frult 
golden crownbeard 

ZYG Tri bulus terrestris puncture vine 


