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1.1 PURPOSE 

I The overall purpose of the research reported here is to provide the basis for 

I improving the management and preservation of the City of Boulder Open Space 

lands. The continuing growth of the Colorado Front Range urban population 

I presents a challenge of providing good managanent of the Open Space lands in 

the face of large potential huran-related disturbances. Managemnt for the 

I preservation of native or unique flora is one goal of the Open Space system. 

I 
Most of the City of Boulder Open Space system, which was established in 1967, 

is vegetated with natural plant ccmnmities rather than camunities that are 

I the product of h m n  manipulation or disturbance. Thus the emphasis of the 

research reported here is on natural plant c m i t i e s .  

I Effective management of natural vegetation is based upon a sound understanding 

I of the characteristics of the natural plant cammities and of their 

environments as well as an understanding of the changes in the carrmnities 

I that follow disturbance. The plant cormunities on the City of Boulder Open 

Space lands had not been the subject of a thorough ecological inventory prior 

I to this study and that of Thompson and Strauch (1985). As requested by the 

I 
City's Real Estate1 Open Space Department, this study was initiated in April, 

1984 to study the vegetation of the parcels that had been acquired by that 

I t i m e .  .See Figure 1-1 for the location of the parcels. 

I 
Objectives of this study were to: 1) identify, characterize and describe the 
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vegetation types; 2) describe the relationships of the vegetation to 

environmental factors, including soi 1s and disturbance factors; 3) m p  t.he 

existing vegetation; 4) determine the potential natural vegetation insofar as 

possible; 5) ccrrpare historic with existing treeline; 6) carry out a floristic 

inventory, including collection of voucher specimens; 7) provide the basis for 

management recarmendations; and 8) gather in one docunent the floristic and 

vegetation references most useful for understanding and managing the City of 

Boulder Open Space lands. 

AREA 

The Open Space lands studied cover about 11,475 acres (4645 hectares) in the 

vicinity of the City of Boulder, Boulder County, Colorado. The parcels are 

located between 40'51 to 39'55'~ latitude and 105~19' to 105'8'~ longitude and 

extend over a 120 square mile area. Elevations range fran 5070 ft (1545 m) on 

the Ertl property to 7490 ft (2283 m) on the Campbell property, spanning 2420 

ft (738 m) of elevation in a,horizontal distance of 10 mi (16 km). A n d x r  

of the properties are adjacent to City of Boulder Mountain Parks property, 

particularly along the western extent of the Open Space lands. See Figure 

1-1. 

The natural floristic and vegetation patterns are ccmplex due to existing 

cl imat ic, topographic and soil factors as we1 1 as the cl imatic changes that 

have occurred in recent geological time. Superimposed upon this already 

complex natural mosaic are additional vegetation patterns that have resulted 

fran the long and diverse disturbance history of the region. For e q l e ,  

changes in the natural vegetation patterns relate particularly to changes in 



elevation (affecting precipitation and temperature), slope position, slope 

steepness, aspect, soil texture, soil depth, and site drainage, which together 

create the pattern of plant-available misture at each site. Soils in the 

study area are diverse. Existing plant species and camunities have 

affinities to geographical areas in all directions and within the RDcky 

Mountain region, as well as to Asia. Both natural and hman-related 

disturbances are diverse and widespread in the study area. Natural 

disturbances include fires, floods, erosion, slumping, windstorms and 

infestations. Mnnan-related disturbances that are of concern to Open Space 

vegetation stem primarily fran livestock grazing, logging, forest management, 

mining, quarrying, agriculture, mowing for hay, irrigation, fire mnagement, 

construction of trails, roads and structures, and recreational uses. Intense 

h m n  use of the Boulder area dates fran approximately the 1850s (see sectfon 

2.2). 

An ovewiew of the natural vegetation of the study area reveals grasslands at 

elevations below about 6000 ft (1830 m), lower montane forests typically 

daninated by ponderosa pine,(Pinus ponderosa) above this elevation, and an - 
intermediate belt with carmon shrubs and scattered trees that is variably 

present between approximately 5700 and 6200 ft (1737 and 1890 m) elevation. 



2.1.1 Climate and Soils 

The climate of the Open Space lands is continental and more similar to tha 

the plains thin the high mountains. Daily and seasonal temperature ranges, 

large, radiation receipts are high, hunidity is low, the relatively 1, 

precipitation is concentrated in the fall and spring, and it is windy$ 

Average annual precipitation at Boulder is about 18 inches (45 an) (Paddock 

1964). In such a semiarid cl inate, patterns of plant-available moisture exert 

a large influence on vegetation patterns. 

Surficial geology and soils show important correlations with the natural 

vegetation patterns, often through their effects on plant-available misture. 

As an exa,?ple, consider one typical set of patterns: the resistant Dakota 

sandstone hogbacks that form the praninent easterrmost north-south ridges are 

vegetated with ponderosa pines, while adjacent valleys underlain by shale or 

col luviun (recent deposits of debris locally derived via gravitational 

processes) are vegetated with midgrass or tallgrass carmmities. The rocky 

hogbacks provide a substrate favoring the pines, i.e., with arrple 

plant-available moisture but very well drained, whereas the usually finer 

substrates in the valleys favor grasses. Another typical set of patterns is 

for mesic tallgrass vegetation to be situated on poorly drained alluviun, 

e.g., Niwot soils, while adjacent xeric tallgrass vegetation is on well 



drained alluviun, e.g., Nederland very cobbly sandy loam. 

The sut-ficial geology of the Open Space lands has been mpped at a scale of 

1:24,000 (1" 2000') in the Niwot Ndrangle (Trirhle 1975), the Louisville 

Quadrangle (Malde 1955), the Eldorado Springs Quadrangle (We1 1s 1967), and the 

Boulder Quadrangle (Wrucke and Wilson 1964). 

I 
I 

The; oldest rocks are exposed in the mountains west of Boulder and are 

Precarhrian igneous and metamrphic rocks. Hogbacks of sedimentary rocks 

occur along the east edge of the mountains, dating back to times ranging frm 

I 
the Pennsylvanian to the Cretaceous. The plains are underlain by sedimentary 1 
deposits variously covered with alluvial (stream deposited), colluvial (moved 

by gravity), and eolian (windblown) deposits. The fotmer two types of 
I 

deposits also are c m n  above the plains. In the higher mountains we1 1 above 

the elevations of Open Space, glacial deposits are extensive (Knight 1964). 

I 
1 

I Soils of the Boulder County Area have been mapped by the U. S. ,Soil 

Conservation Service (SCS) at a scale of 1:20,000 (1" = 1667') (Moreland and I ' Moreland 1975), a1 though more recent work has revealed sane unspecified 

inclusions and lqing of rmp units in the original survey (H. Sprock 1985, 
I 

personal corrmmication). Most soils are mollisols (with a surface horizon 

that is thick, dark, soft when dry, and daninated by divalent cations), with 
I 

smaller areas of dry entisols (very young soils), alfisols (forested soils I 
with a clay layer), and aridisols (dry grassland soils). 

Range site descriptions that are relevant to the Open Space lands were 

published by the SCS between 1975 and 1984 and are being updated. Howver, 

correspondence between range site descriptions and specific soil map locations 
I 
I 



have not yet been ful ly worked out. Range sites applicable to Open Space 

lands include: Loamy Foothill # 202, Rocky Foothill # 206, Clayey Foothill # 

208, Cobbly Foothill # 213, Wet Meadow #38, Salt Flat # 34, Shallow Loam # 230 

and Shallow Foothill # 204. Possibly applicable are Shaly Foothill # 212, 

Sandstone Breaks # 53, and Overflow # 36. Woodland/Forest descriptions 

relevant to Open Space lands are Riverbottan #73, Ponderosa Pine and 

Douglas-fir. 

2.1.2 Vegetation and Flora 

The general vegetation patterns of the Boulder area have been the subject of 

floristic and ecological intelest for many decades (Daniels 1911; Marr 1964, - 

1967; Mute1 1976; Rarraley and Kelso 1931; Vestal 1913, 1914, 1917, 1919; Weber 

1964, 1976). A full catalog of the Boulder County flora is in preparation by 

Dr. W. A. Weber of the University of Colorado Herbariun. In 1983(a) and 

1984(a), Baker listed over 120 references to the vegetation of Boulder County. 

The compilations of literature in this chapter include the literature compiled 

by The Nature Conservancy (1983). 

Prior studies of Open Space and Mountain Parks lands concern tall grassland 

(Colorado Natural Heritage Inventory 1982, 1982a; Moir 1969, 1971, 1972), the 

Marshall Mesa area (Biggins and Dodson 1970; Kanarkova and Gordon 1982), the 

Long and Horse Mesa areas (James 1930; Komarkova and Gordon I982; Roach 1948; 

Robbins 1908; Robbins and Dodds 1908), the Sawhill Ponds area (Beidlemn 1948, 

19541, a general vegetation rnap of the southern part of the Open Space lands 

(Marr and Boyd 1979). and the White Rocks area or Ertl property (Enviromntal 

~nal~sts Inc. 1972; Gage Davis Associates 1982; MacPhail et al. 1970; 



carried out by facul ty at the University of Colorado Department of EPO Biology 

1 and by consultants to the City. 

Overviews of the vegetation of the Boulder Mountain Parks (Cooper 1984) and 

the flora of the huntain Parks (Weber 1984; ~ittknn 1984; Cooper 1984) are 

found in Cooper ed., 1984. Vegetation categories identified by Cooper (1984) 

that would be applicable to Open Space properties are: ponds and reeds, 

grasslands, plains riparian, foothills riparian, grassland-forest ecotone, 

I ponderosa pine forest, mixed ponderosa pine-Douglas-fir forest, and rock faces 

and rock canyons. Tharpson and Strauch (1985) napped the wildlife habitats on 

I the City of Boulder Open Space lands using 12 map units (in order of 

descending acreage): grassland, conifer, agricultural grassland, muntain 

shrub, agriculture, riparian, disturbed, wetland, buildings, lakes & ponds, 

cliffs, and talus. 

Rare plants are known to occur at several localities on Open Space lands. Tne 

White Rocks area supports .the very rare fern, Andrews' spleemrt (Aspleniun 

andrewsii), and the regionally rare American ground-nut (Apios arnericana) and 

three-aun (Aristida basiramea) (Keamrrrer 1983; Weber 1976). Bell's twin-pod 

(Physaria bellii) has been found on shale outcrops on the Mann property 

(Colorado Natural Heritage Inventory 1984b). & a 1  1-leaved false indigo 

(Amorpha nana) was once considered very rare (Weber 1976) but has been found - 
in the vicinity of the National Center for Atnospheric Research, on Mountain 

Parks lands (R. Wittmnn 1985, personal carmrnication), and on Open Space 

properties including Stengel 1, Erni (J. Scholl 1985, personal camunication; 

B. Peck 1985, personal comnulication), and Abbey. Of these five rare plant 



species, two have Federal status - the spleenwort and Bell's twin-pod. Both 

are Category 2, or candidates for listing as threatened or endangered, but 

with current data not sufficient to support listing at this time (Colorado 

Natural Heritage Inventory 1984a; U. S. Fish and Wildlife Service 1980, 1983). 

Other unusual plants are discussed in Weber (1984). 

Vegetation studies on neighboring lands concern Rocky Flats (Branson et al. 

1961, 1964, 1965; Clark 1977; Clark et al. 1980; Hadley and Branson 19651, 

Gregory Canyon (McHenry 1929, 1930). Lef thand Creek (~eidleman 19541, and 

Haystack Mountain (Ulmn and Young 1970). Relevant ecological studies carried 

out in Larimer County just to the north of Boulder County include Hanson 1953; 

Hanson and Dahl 1956; Hess 1981; Kovacic 1983; Peet 1975, 1978, 1978a, 1980, 

1981). Farther south along the Front Range, .Livingston (1952) described tall 

grassland "rmants"that resable tall grasslands near Boulder. 

~wo'cornprehensive classifications of the natural vegetation of Colorado are 

available: Baker (1984) and Johnston (1984). The f o m r  includes all known 

presettlemnt types in the Boulder area and is under revision. Johnston 

covers five states, including those that border Colorado on the north and 

east. An ovewiew of Colorado vegetation patterns is found in Armstrong 1972; 

Costello 1954; Dix 1974; Mute1 and Enerick 1984; and Rarnaley 1927. A floristic 

inventory of Colorado has been prepared by Drs. W. A. Weber and B. Johnston 

(1979, 1981), which is the basis for the ncrnenclature used here. 

The disturbance and recovery of plant carrmnities in the vicinity of Boulder 

was the subject of a recent studyby Kcmarkova and Gordon (1982)..Following 



the 1859 discovery of gold ore in the Gold Hill area and lasting about until 

the turn of the century, logging, hunan-related fires and other h m n  

activities resulted in substantial deforestation. Roads and railroads were 

constructed. The leading disturbance on the rangeland prairies was grazing. 

h r k o v a  and Gordon (1982) note that "vhile natural disturbances are part of 

the dynamics of Colorado ecosystems, their incidence is relatively law ... in 
the Front Range. During the period of exploration and initial settler.ent, the 

incidence, extent and intensity of disturbances is greatly increased." - They 

concluded that recovery is occurring at a very slow rate due to the dry, 

continental cl imte. 

No Open Space properties are known to be free f r m  disturbance by European 

peoples and almst all are known to have been logged or grazed by livestock 

before they were acquired by the City of Boulder (e.g., Glorado State Forest 

Service 1982; Kararkova and Gordon 1982). Due to their steepness and 

rockiness, possibly parts of Barute, Campbell and McCann were not so 

affected. Furthemre, many Open Space properties were - overgrazed or 

substantially disturbed by recent logging or other recent hunan use before the 

time of acquisition. Exceptions to this were found on Abbey, Barute, 

Bramniar, Gapbe1 1 ,  Culberson, Debacker, Dunn 1, Erni , ~assler and adjacent 

properties, %ore, and Wells (A. Wichnn 1985, personal ccmrunication). 

Although winter grazing is not the only practice that sustains tallgrass 

comnmities, several properties that have been winter grazed have sustained 

healthy natural plant camnvlities of tallgrasses; notably, parts of Church, 

?HP, and Yunker. These properties include areas now designated as Colorado 

Tallgrass Natural Areas by the State Department of Natural Resources and the 



City of Boulder, 

2.2.1 Grazing 

Range condition data collected betwen 1976 and 1983 documnt improving trends 

on most acquired .Open Space rangelands, apparently as a result of management 

techniques aidd at improving the native species (B, Peck and A. Wichnn 1976 

through 1983). Exceptions to the improving trends were caused by poor 

management techniques that were not in the control of the City (C. Wilson 

1985, personal carmmication). 

In 1984, the City Open Space Department hired an agricultural manager who is 

utilizing a holistic approach for planning and implementing range and pasture 

land management program. The program consider ecosystem and species 

characteristics, limitations, maintenance, and health, as we1 1 as multiple use 

derrands, such as livestock grazing and recreation. The program are planned 

to include monitoring of soils and plant. camunity changes so that management 

practices can be evaluated (D. Antonio 1986, personal comnmication). 

The range site descriptions of the SCS include discussions of vegetation 

changes that result f r m  poor managanent of livestock grazing. If overgrazed 

sufficiently, soil carpaction and erosion may also occur. In general, in the 

Boulder area, poor nranaggnent of 1 ivestock grazing leads to a decline in 

tallgrasses, i f  present, and eventually to a decline in midgrasses, with green 

needlegrass (Stipa viridula) being particularly sensitive to grazing 

pressure. .On well drained sites, camon increasers or invaders include the 

shortgrasses blue grarra (Bouteloua gracilis), red three-awn (Aristida 

longiseta), and buffalo grass (Buchloe dactyloides) on fine soils; the shrubs 



snakeweed (Xanthocephalun sarothrae) and rubber rabbitbrush (arysotharxmus 

nauseosus); the annuals cheatgrass ( B r a s  tectonm), Japanese brane ( B r m s  

japonicus), curlycup p m e e d  (Grindelia squarrosa), and others; and the herbs 

pasture sagebrush (Artanisia frigida) and golden aster (Heterotheca villosa). 

On m i s t  or wet, poorly drained sites, carmDn increasers or invaders include 
< 

redtop (Agrostis gigantea), Kentucky bluegrass (Poa - pratensis), Canada 

bluegrass (z canadensis), smooth brane (Bromopsis inemis), and carmon 

timthy (Phleum pratense) (H. Sprock 1985, personal carmmication; SCS 1975 

through 1984). 

2.2.2 Forest management 

Parts of the follwing properties have been considerably disturbed by recent 

forest mnagement activities aimed at controlling pathogens: Bramniar, 

Culberson, Debacker, Dunn 1, Stengel 1, Schnell, Wells and Whittanyer. Forest 

management programs have been carried out on City of Boulder Open Space lands 

since about 1973 in order to control forest pathogens, and also have 

substantial effects on forest understory. 

1 Fran 1977 to 1982 a massive interagency effort was organized in Boulder County 

I to control mountain pine beetle (Dendroctonus ponderosae). Most forested Open 

Space lands had been affected by the mountain pine beetle with the exception 

of Flatirons Vista, where preventive thinning is currently occurring (C. 

Wilson 1985, personal commnication). Other goals of the tree cutting program 

were to reduce the danger of wildfire, develop wildife habitat and, in scme 

cases, inprove scenic quality. Effects on understory typically include 

increased exotics and weeds, caused by turo factors: opening of the tree layer, 



which decreases competition for root moisture and increases sunlight incident 

on the understory; and surface soil and vegetation disturbance fran the 

physical processes of clearing tider trai 1s and fran tree cutting and the 

resulting woody debris. Also, soil c q a c t i o n  fran vehicular operation m y  

affect the vegetation. 

Forest managent activities continue as needed in order to control the 

mountain pine beetle and other pathogens, such as the Ips beetle (w sp.), 
twig beetles (Pi tyophorus spp. ) , the ' ponderosa pine needleminer 

(Coleotechnites ponderosae) , western spruce budwonn (Chori stoneura 

occidental i s) , and dwarf mistletoe (Arceuthobiun vaginatun ssp. cryptopodun) 

(Colorado State Forest Service 1982). 

2.2.3 Treeline 

Kararkova and Gordon's (1982) review of disturbance in the Boulder area and 

their study of vegetation changes over the last 80 years at selected sites 

shows that forests are apparent Jy recovering fran past deforestat Ion initiated 

by miners and early settlers of the Boulder area. Their carparisons of recent 

and early 1900s photographs just south of Eldorado Springs show very apparent 

increases in density within tree stands as well as migration outward into 

grasslands. ?he changes are similar but less marked in pairs of photographs 

taken 34 years apart on the Flatirons Vista property. Study of photographs 

taken 60 and 90 years apart at a drier location to the east of the preceding 

(on Ebcky Flats) showed no advance of the trees into the dry prairie area. 

5 Kornarkova and Gordon's results agree with other observations of tree 

T 
advancement for the Boulder area (Beckmann 1977; Robbins and Dodds 1908; Roach 



1948) as wll as vegetation changes seen in other *stern states. Veblen 

(1985, personal carrmnication) also reported that the reforestation rates 

around Bouldet are highly variable and apparently related to soil factors. 

Several authors favor the hypothesis that the advance of lower treeline 

downslope in the Boulder area is due to factors other than recovery after 

drastic disturbance, for example, due to chronic disturbance frcm 

mismanagement of livestock grazing, which decreases carpetition fran 

herbaceous plants (Cooper 1985; Konarkova and Gordon 1982; Roach 1948; Robbins 

and Dodd 1908; The Nature Conservancy 1983). Weber (1965, 1976) and Weber et 

al. (1974) note that the Boulder area was more densely forested in the past, - 

and that Rocky Flats has not revegetated as fully as surrounding lands because 

of overgrazing, timber cutting, burning and winter winds. 

Another possible reason for the advance of treelines is the change in fire 

regime since the arrival of European settlers and the demise of the native 

hricans. It appears that native Americans were responsible for many fires 

throughout the Interior West for a mi 1 leniun before Euro-American sett lernent 

(e.g., Arno 1985; Gruell 1985). Natural pte-settlement fire firequencies are 

probably 35 to 45 years (Crane 1984). Gmparisons of century-old with recent 

photographs show successional patterns differing significantly -- shrubs and 
trees now invade where graminoids and herbs had dominated (Gruell 1985). 

2.2.4 Fire 

Current knowledge of the fire characteristics of grasses, herbs, shrubs and 

conifers supports the hypothesis that recent fire suppression rnay explain the 

advancing treeline in many western localities (Arno 1985; Wright and Bailey 

14 



1980). In general, frequent, 1 ight fires help to maintain rnid-height or 

tallgrass dominance since they regenerate readily fran buds near the soil 

surface. Longer intervals betwen fires favor rmst coniferous trees (Am0 

1985; Martin 1982). Fire characteristics of ponderosa pine are reviewed by 

Fischer and Clayton (1983) and of grassland species by Wright and Bailey 

(1980). Alexander (1979, 1980) and Martin (1982) review a nuIlber of fire 

history studies and Latan et al. (1985) and Wright and Bailey (1982) report 

on many aspects of fire ecology. 

Laven et a I. ( 1980) and Rodabaugh ( 1978) describe work on fire f requenc i es 

in the Colorado Front Range mntane zone, but well above the elevations of the 

City of Boulder Open Space lands. Both papers found the mean fire interval to 

be longer than that in other parts of ponderosa pine's geographical range, 

where the interval is roughly 5-20 years. Laven at al. (1980) estimted that 

srrall fires, including hmn-caused ones, have occurred on the average every 

20.9 years and large ones every 41.7 years. Mean intervals betueen fires were 

66 years in the pre-settlement era (pre-1840), 17.8 years in the settlement 

period (1840-1905), and 27.3 years in the fire suppression era (post-1905). 

The only recent fire over about 5 acres area that was found during this work 

on City of Boulder Open Space lands occurred in 1980 on the Erni property (A. 

Wicbnn 1985, personal cormmication). 

The City of Boulder Parks department has attenpted to improve an overutilized 

mesic tall grassland on Open Space lands, on the Gebhart property, by several 

buns that aimed to eliminate redtop (A.  Wichmann 1985, personal 

camunication). Use of fire as a management tool in tall grasslands has been 



the subject of work at the Konza Prairie Research Natural Area in Kansas, 

where research is being carried out by biologists fran Kansas State University 

in Manhattan. Restoration of overgrazed or mowed tall grassland requires 

cessation of the disturbance, and can require ranoval of undesirable species 

by burning or mechanical means as wll as the planting of desirable ones 

(e.g., Hurlbert 1973; The Nature Conserrancy 1983). 

2.2.5 Other Disturbance 

The activities of Euro-Americans have also changed sane aspects of the 

hydrology of the Boulder area, particularly flooding fran creeks and water 

distribution fran irrigation ditches. Sane hurran activities such as duping 

residues into creeks and building on and the paving of substantial lands tend 

to increase peak floods with greater resultant destruction of bridges and 

floodplains (Madole 1973; Schoolland 1980). In contrast, water diversions and 

dams tend to interrupt flood cycles that are apparently needed for 

perpetuation of riparian ecosystem such as cottonwood groves (Crouch 1961, 

1978, 1979). Observations made in this work indicate that leakage frun 

irrigation ditches m y  be supporting s u m  mesic tall grassland rermants (cf. 

The Nature Conservancy 1983). Many ditches were constructed early in the 

settlercent period. For example, Famrers Ditch dates fran 1862. 

Prairie dog (Cynanys ludovicianus) activity on several of the Open Space 

parcels has been present for sane time and is associated with significant 

vegetation disturbance. Armstrong and Freeman (eds. 1985) suggest that 

prairie dogs are m r e  a synptan than a cause of poor range condition because 

the prairie dogs prefer over perennials the more productive annuals that 



result fran overgrazing. On the other hand, prairie dogs themselves disturb 

the vegetation, mintain or favor annuals, and favor hardy perennials such as 

inland sal tgrass (Distich1 is spicata ssp. stricta) and buffalo grass (Agnew 

1983; Detling and Painter 1983; Uresk 1984; H. Sprock 1985, personal 

camunication). However, inland saltgrass is typically found on wetter sites 

than those preferred by prairie dogs. 

Recreational use of the City of Boulder Open Space lands is having increasing 

inpacts on the natural vegetation. For example, Dr. wili Moir, ecologist with 

the U. S. Forest Sewice, has studied Boulder's reamant tall grasslands and 

has expressed concern about an exotic, smooth brctxe, invading into tallgrass 

areas that are used for recreation, e.g., in the Chautauqua area (Moir 1982, 

personal camrmication, reported in The Nature Consewancy 1983). Dr. W. A. 

Weber, Professor of Natural History and Curator of the Herbariun at the 

University of Colorado hseun, has expressed concern about inpacts on natural 

vegetation fran recreational use of the Boulder Open Space and Mountain Parks 

(Weber 1976; Weber 1984). 

Management problems associated with recreational use of public lands have been 

studied by researchers and public agencies and include econanic and h m a n  

behaviorial aspects as well as vegetation, wildlife and soil aspects (e.g., 

Stankey and McCool cqilers 1985). The U. S. Forest Service has an active 

recreation research program that is being carried out by several Forest and 

Range Experiment Stations. Their recreation publications, as well as others 

concerned with natural resources, m y  be accessed by Westfornet, a 

canputerized bibliography that is publicly available, for instance, at the 

Boulder County District Ranger Office. 



The City of Boulder Real Estatelopen Space department asked that this study 

address presettlement, historic, and potential natural vegetation as well as 

existing vegetation. Clarification of these tern is necessary in order for 

the City to comprehend the possible utility of these approaches to vegetation, 

especially in view of the fact that various definitions of these tems are 

utilized by different ecologists. The definitions used here are widely 

accepted in the western United States and serve the purposes of this project. 

The concept of potential natural vegetation (PNV) - is widely applied in the 
western United States (e.g., ~Gchler 1964; Daubermire and Daubemire 1968; 

Pfister and Arno 1980; Johnston 1984). The approach is to identify units of 

PNV, or plant associations (P.A.s), uhich are climax carmrnity types - - -  
represented by stands occurring in places where envirorments are so closely 

similar that there is a high degree of floristic uniformity in all layers. A 

plant association is the cazmmity at climax, which is the culminating stage 

in plant succession for a given enviromnt, that develops and perpetuates 

itself in the absence of disturbance. Indicators of disturbance or lack of 

disturbance are used in the field to identify plant associations since the 

existing or actual vegetation is rarely c l i m x .  

While a plant association is a climax plant camunity, a plant comrunity 

or - C.T. - is a unit of existing vegetation, which is an assenblage of plants 



1 iving together, reflecting no particular successional status. A vegetation 

as used here is a generic tern referring to either plant associations or 

plant c m i t y  types. A vegetation 3 unit (M.U.)  m y  be one or a group of - -- 
vegetation types or i t  m y  represent ~vegetated lands, e.g. buildings. 

The advent of Europeans in this country created n m r o u s  plant camunities as 

a result of domestic grazing, water impoundmnts, logging, mining, fires, 

protection fran fire, and other disturbances. Such activities do not affect 

plant associations since these represent PNV (cf. Baker 1984) , while at the 

same time such activities greatly affect existing distribution of plant 

camunities and our knowledge of than. 

The concept of potential natural vegetation has strengths and weaknesses. 

Potential natural vegetation can only be constructed. ... 
This is because potential natural vegetation is a 
conceptual abstract ion that is establ i shed fran a 
knowledge of the existing vegetation, its developnental 
tendencies, and its site relationships. Therefore, a potential 
natural vegetation rnap provides a mirror-imge of the current 
state of knowledge with respect to the present vegetation 
potential of a region. I f  these restrictions are clear in one's 
mind, such rnaps can be used to advantage, either for practical . 
purposes or as starting bases for other research. 
(Mueller-Dmbois & Ellenberg 1974). 

Because PNV synthesizes so m c h  knowledge, it can be a very valuable 

interpretive tool for land managers. The U. S. Forest Service has been 

inventorying its western lands for approxirrately the last thirteen years using 

the habitat type, and thus utilizing the concept of PNV. A habitat type is an 

aggregation of lands potentially capable of producing the same plant 

association at climax, i . e , ,  the same PNV. 



Potential natural vegetation is defined differently than either presettlement 

or historic vegetation. Historic vegetation that was once present on a given 

area at an earlier time (regardless of successional status) is generally hard 

to reconstruct accurately. However, historic treeline can be determined fran 

old aerial photographs rather easily. Presettlemnt or noriginal"vegetation 

is the particular historic vegetation that was present in an area before 

hcarans had any influence on it. It is not necessarily PNV because natural 

disturbances such as lightning-caused fires or grazing by native animals such 

as bison would have affected it. In the Boulder area and in this work, 

presettlement refers to the time before Europeans settled here, or, before the 

19th Century. Homevet, native Americans had lived in the region and apparently 

influenced the vegetation for a mil lenim, albeit at a low level of 

disturbance carpared to Euro-Americans (see preceding chapter). Thus 

pre-human influenced vegetation in the Boulder area lies so far back in 

history that at that time, there may have been a different climte and 

floristic assdlage. 

The problem with applying the preceding concepts of vegetation are accounted 

for in the concept of natural vegetation (NV) utilized by the Colorado Natural - 
Heritage Inventory (Baker 1984),  which recognizes that although possibly 

affected by natural disturbances and activities of native Americans, 

presettlernent vegetation was not dramatically altered by hunans and serves as 

a good reference point for understanding subsequent changes. The concept and 

field identification of natural vegetation resemble PNV, but include as plant 

associations those vegetation types rrraintained by periodic natural 

disturbance. In this wrk, vegetation types relatively undisturbed by 



Europeans and fitting the definition of natural vegetation are discussed as 

plant associations. 

DATA C O ~ I C N  

An initial survey of published and unpublished literature led to a tentative 

list of vegetation types with data on their expected characteristics and 

distribution. This .list was refined in late swmet after several months of 

field studies of the Open Space properties and after reexamination of the 

literature. Tne assistance of the following people in making available 

unpublished infornation is greatly appreciated: Bill Baker, Jane Bock, 

Colorado Natural Heritage Inventory staff, Debbie Keamnerer, Warren Keamnerer, 

Vera Komarkova, Barry Johnston, Harvey Sprock, Maureen OIShea Stone, Rick 

'harpson, Ann Wichnn, and Chris Wilson. Special acknowledgement is due to 

Dr. Barry Johnston, who was also very helpful in reviewing the draft report. 

The procedures used in this research were designed to accarplish a thorough 

inventory and mapping of the diverse vegetation on 11, 4 7 5  acres ( 4 6 4 5  

hectares) in one field season. A baseline vegetation study of an area as 

conplex as the Boulder Open Space lands is ideally carried out over more than 

one field season. During the first year, extensive floristic collections are 

mde, and field and office data are collected on the existing vegetation, and 

the distribution and enviromnts of the vegetation types. The data is 

analyzed, the vegetation types are identified and characterized, map units are 

determined and initial maps are drafted. The mpping is field checked in the 

second year, when additional floristic collections and verifications of the 

plant comnrnities, plant associations and nap units are made. However, in 



order to meet the schedule for this project, all of the field studies were 

carried out in one year, beteen April and D e c h r ,  1984. Field mapping was 

accorrpl i shed after August. 

Time l'imitations did not allow quantitative samples that are custarary in 

plant association studies (Daubemire and Daubermire 1968; Pfister and Arno 

1980). Instead the approach was to collect methodical, qualitative data that 

would allow accarpl i s h n t  of all the goals of the project. More detailed 

data werd taken on relatively undisturbed vegetation than on. disturbed 

vegetation. Some of the procedures used here r e s d l e  the reconnaissance 

survey methods of Baker (1982). The data collection methods described below 

allou~ed identification and characterization of plant associations as well as 

mpping of existing vegetation. 

Use of methodical, qualitative methods allowed enough time for on-the-ground 

surveys of every parcel within the 11,475 acres (4645 hectares) of Open Space 

lands by Decenber, 1984, as well as providing enough data to relate existing 

vegetation to already known plant associations of the region (Baker 1984; 

Johnston 1984) and to initially characterize several plant associations not 

previously described. 

In order to accarplish all the tasks of the baseline vegetation inventory in 

one field season, a data collection system was designed as follows. Three 

sets of field sheets were made up for each of the Open Space properties: a 

data sheet, a copy of an aerial photograph, and a topographic baserrap,'with 

the property boundaries drawn in on the latter tw sheets. The aerial 

photographs were 1:12,000 (1" = 1000') black and white, 1979 photos borrowed 



from the City of 'Boulder Engineering Department. Their resolution was fair to 

good. The topographic basemaps were 1:12,000 (1" = 1000') maps obtained fran 

the City of Boulder Engineering Department, which had been adapted frun U. S. 

Geological Survey 1:24,000 (1" 2000') topographic maps. The general 

procedure was to record data on a data sheet with a location code that 

corresponded to a specified location recorded on the baserrap or photo. Thus 

information useful for mapping was gained at the same time that.earlier phases 

of the research were accarplished. 

Floristic collections were taken fairly continuously throughout the 1984 field - 

season, with notes recorded on the data sheet. Searches specifically directed 

at threatened or endangered species were beyond the scope of work. Through 

the cooperation of Dr. William A. Weber, Professor of Natural History and 

Curator of the Herbariun at the University of Colorado, Mr. Ronald Wittmann 

identified sane -and verified rnany of the specimens with final verification to 

be done by Dr. W. A. Weber. Mr. Ron Wittrnann was extremely helpful and 

provided assistance invaluable in accarplishing the field studies within one 

field season. Voucher specimens are being deposited at the Herbariun of the 

University of Colorado Museun. Nanenclature follows Weber (1976) and Weber and 

Johnston (1979). Because rmch t'axonanic reevaluation is now occurring, 

post-1979 nanenclatural changes are not included in this report. 

Kentucky bluegrass and native Kentucky bluegrass Poa agassizensis were not 
. , - 

dist irfuished fran each other and both are referred to here as Kentucky 
, 

bluegrass. 

The relatively undisturbed exarrples of vegetation found, i.e., plant 



assoc i at ions, were not preset t 1-nt r-ant s; however they were recogni zed by 

reference to the following features or indicators of rermant vegetation (Baker 

1982, 1983; Daubermire 1970): 1) absence or little sign of livestock grazing, 

such as trails, cowpies, or carpacted or terraced soils; and little sign of 

logging, such as sturps, access roads or cut debris; 2) absence or low 

coverage by exotics, weeds, or indicators of overgrazing as noted in section 

2.2; 3 )  presence of healthy, large native plants, and general.1~ abundant 

native grass cover; 4 )  general absence of excessive or accelerated erosion, 

such as rilling orgullying; 5) absence of signs of huran disturbance, such as 

I quarrying, garbage, trails, etc. 

I. 

Field data collected for relatively undisturbed vegetation included 

information on location, envirorynent, the vegetation, and any disturbance 

signs. Environmental data taken were: elevation, aspect, slope steepness, 

I slope position, landform, obvious soil features such as surface texture, 

rmistness and rockiness, and adjacent vegetation. Environmntal data on soils 

were also obtained in the office fran the SCS Soil Survey (Moreland and 

Vegetation carmrnity data were: cover data for major and selected minor 

species -- by categories of dominant, c m n ,  scattered, or widely scattered; 

ocular estimates of total vegetation or cover by layers, and of bare soil, 

rock, and litter; if trees present, description of cover or density and 

sizes. Descriptors of canopy cover for trees are closed, open, and very open, 

referring, respectively, to three classes of tree canopy cover: over 60%, 

between 25 and 60%, and under 25%. Descriptors of total canopy,cover for shrub 

and herbaceous layers are reported in six classes: very high (greater than 



90%), high (75 to go%), d e r a t e  (50 to 75%)~ low (25 to 5O%)* very low (lo to 

25%), and extranely low (under 10%). 

Disturbance signs were noted as described in the preceding paragraph, with 

descriptions of type, amount and likely time of disturbance. Records of any 

photographs were rrade . 
\ 

Field data at a given location were all of or a subset of the preceding data. 

If the plant, c m i t y  orrnap unit was fairly clear and had already been 

described, little data was recozded. If not clear, which was the case in m c h  

disturbed vegetation, then a fuller set of data was recoded so that the 

location would not require another field visit in order to nap accurately. 

Aerial photographs taken in 1937 and 1938 were obtained fran the U .  S. Forest 

Service in order to study historic treeline on the Open Space properties. 'Ihe 

photographs were at a scale of 1:24,000 (1" = 2000') or 1:20,000 (1" = 1600'). 

Their resolution was fair to good. 

3.3 DATA ANALYSIS AND SYNMFSIS 

In late surmer, after several months of field surveys, data were s m r i z e d  on 

the .vegetation, site, and disturbance characteristics of the plant 

associations and plant camunities on the tentative list. Along with a second 

review of relevant literature, this surmary of the field notes allowed the 

preparation of a working list of about 45 plant associations and plant 

cmmmities. From this list was derived a working list of 28 map units that 

was used in the field and in 1985 streamlined down to the final 18 map units. 

Considerable care was taken so that the definitions of the map units 



integrated customary vegetation mpping procedures (e.g., UNESOO 1973) with 

the needs of the City Open Space for infomation that would be useful in 

rnanaging the lands. For exarrple, even i f  vegetation was very disturbed, it 

was mapped as a plant carmvrity or plant association rather than "Disturbedn 

as long as one of the former could be identified, with the subscript - d used to 
indicate conspicuous disturbance of the vegetation. Similarly, plant 

associations rather than plant cormunity types were mapped whenever they were 

identifiable. , 

Final mapping of existing vegetation was carried out in the office using field 

notes and field mapping, and where necessary, the 1979 1:12,000 (It'= 1000' ) 

air photos. The smallest area napped is about one acre. Unmapped inclusions 

can cover up to about 20% (usually less) of a map unit. b p p e d  inclusions 

are necessary due to the scale of the map and particularly, where the 

- inclusions are too narrow, small or interdispersed to be individually mapped. 

Mosaics are shown (by a slash, I )  where two map units are interdispersed and 

the minor unit canprises more than 20% of a mapped area. In a few cases an 

area that is intermediate between two map units is best described as a 

mosaic. Boundaries betwen adjacent map units are necessarily shown as a 

1 ine, but were sanetimes gradual or 'unclear. In this case, the boundary was 

located at what was judged to be the most appropriate place in the transition 

zone. 

After final rrrapping, characteristics of the vegetation types were s m r i z e d .  

Site factors were synthesized by use of a single estimate of site moisture 

regime, uhich was made using an eight (8) part subjective scale ranging from 

very wet to very dry (Clark et al. 1980). The estimate was based on field 



observations, supplemented by information fran the 1 i terature. Sumary of the 

vegetation characteristics was the basis for naming the plant associations. 

Procedures for naming follw the practices of Baker (1984) and Johnston 

(1984). A P.A. is named for the daninant species (based on greatest percent 

canopy cover) in each stratun (layer) of rmst of the stands of the P.A. A 

slash ( I )  separates species in different strata ( trees/shrubs/grasses) whereas 

a dash (-) separates species that are codaninant within the same stratun. A 

parenthesis ) indicates that the species is often but not constantly a 

d m i  nan t . 

Patterns of natural vegetation were inferred by synthesis of several sources 

of data: my field notes; vegetation and soils literature, especially Baker 

(1984) and Johnston (1984), the SCS Boulder area soil survey (Moreland and 

Moreland 1975), SCS range site descriptions, and information from SCS Range 

Conservationist Harvey Sprock; and carparisons of the existing vegetation map 

with the sarm scale U. S. Geological Survey topographic maps. 



4.0 RESULTS AM3 DISCUSSICN: 2HE VEGETATION TYPES 

The following surmary of the natural vegetation patterns on Open Space lands 

utilizes data frun past research (see section 2.1) although it is based 

primarily on data fran the research carried out for this study. Baker (1984) 

and Johnston (1984) have reviewed the literature pertaining to, the plant 

associations (P.A.s) that are discussed here. Therefore reference will be 

rrrade here to their synonymous or similar P.A.s and only selected additional 

literature will be cited. 

Following a brief overview is a m r e  detailed discussion of map units (M.U.s). 

Less disturbed M.U.s are discussed first, then disturbed and cu1tivatedM.U.s. 

Within 'each major group of natural vegetation i.., grassland, savannah, 

forestlshrubland), the M.U.s are discussed frun drier to wetter types. 

Likewise, within each M.U., the P.A.s are- discussed fran drier to wetter 

types. The discussion for each M.U. first characterizes the M.U., then lists 

synonymous P.A.s and then sumarizes the vegetation, site, and disturbance and 

distribution data for the M.U. and the P.A.(s), as appropriate. A "Cf."in 

the list of synonymous P.A.s indicates that noteworthy vegetation or site 

characteristics differ fran those reported here. 

Plates 1 through 4 (in pocket) show the existing vegetation as mapped on the 

City of Boulder Open Space properties. Section 5 surm~~larizes the vegetation 

patterns by property. The Appendix contains a species list. 



Patterns of Vegetation 

Natural vegetation patterns in the Boulder area are carplex. Grasslands are 

diverse and include widespread Mid-height and Xeric Tallgrass Grasslands as 

we1 1 as Mixed-height Grassland, Short Grassland, Mesic Tall Grassland, and 

SteepISparse vegetation. Wetlands are found on poorly drained sites at bottun 

slope positions. 

On Open Space lands, codaninance by shrubs and grasses and the presence of 

scattered trees characterize rnany areas intemediate between grasslands and 

forests ( i  .e . ,  the forest-grassland ecotone), usually between the elevations 

of about 5700 and 6200 ft (1737 and 1890 m). However, a sub-forest 

altitudinal zone daninated by xeric-site shrub thickets is absent fran the 

study area. 

Ponderosa Pine Forests are the predminant vegetation of the lower montane 

zone above the plains grasslands, with Douglas-fir (Pseudotsuga rnenziesii) on 

the moister forested sites. Talus vegetation resenhies that of Douglas-fir 

Forest whereas Cliff vegetation resables that of Mountain Shrub or Ponderosa 

Pine Forest or Savannah. 

Mountain Shrub thickets are found on sane rnesic uplands as well as in minor 

drainages. Riparian, deciduous ,tree and shrub camunities are found along the 

creeks and m n y  of the irrigation ditches in the study area and undergo 

changes in species camposition and structure with increasing altitude. 

Four map units that represent unvegetated, disturbed or cultivated lands cover 

minor areas of the Open Space lands: Open Water, Building, Agricultural Field, 



and Disturbed Land. 

4.2.1 SteepISparse Vegetation (Map Unit E) 

This map unit is typically sparsely vegetated, steep, and has at least one of 

the following species camPn: Indian ricegrass (Oryzopsis hymenoides), New 

Mexico feathergrass (Stipa neanexicana) and sunflower (Helianthus pilus). 

It is located on shale or steep sandstone slopes that are found below the 

coniferous forest zone primarily on the northwest Open Space properties. 

Synonymy 

For the Indian ricegrass Shale Barrens P.A. 
(Oryzopsis hymenoides Shale Barrens P.A.): 

Indian ricegrass Shale Barrens P.A. 
(Oryzopsis hymenoides Shale Barrens P.A.) 

Baker (1984) 

Cf. New Mexico feathergrass Mixed Prairie P.A. Eaker (1984) 
(Stipa neanexicana Mixed Prairie P.A.) . Moi'r (1969) 

Moir (1969) studied New Mexico feathergrass cormmities north of 
Boulder that were situated on shale derived soils, had a higher 
canopy cover than Sparse Vegetation, and could be treated as a blue 
grarra-needlegrass c m i t y  (Johnston 1984). 

For the SkunkbrushlNeedlegrass Sandstone Breaks P.A. 
(Rhus - aranatica ssp. trilobatalstipa spp.) Sandstone Breaks P.A.): 
Cf. SkurikbrushlBluebunch wheatgrass P.A. 
(Rhus - trilobata/Agropyron spicatun P.A.) - - 

Johnston (1984) 

Cf. Mountain mahoganylNeedle-and-thread P.A. Johnston (1984) 
phase Skunkbrush s m c  
(Cercocarpus mntanus1Stipa comata P.A. 
phase Rhus trilobata - 
Note that muntain mahogany is highly palatable to deer. 



I SCS Range Sites that are similar are Shaly Foothills #212 and Sandstone Breaks 

Vegetation 

Vegetation cover of the SteepISparse M.U. is very law to moderate and may be 

I less than 5% on Shale Barrens. Litter is negligible. Bare soil andlor rock 

1 cover are very high, usually over 70%. In addition to the three species that 

characterize this M.U., other species with high constancy that are camPn in 

I the existing vegetation are needlegrass (green or western, (Stipa 

occidentalis), cheatgrass, Japanese brcme, blue grarna, side-oats grana 

I (Bouteloua curtipendula), Spanish bayonet (Yucca glauca), false buckwheat 

(Eriogonun brevi caul e) part i cularl y on shale, and skunkbrush s w c  

I . particularly on sandstone. An unidentified species of milk -vetch (Astragalus 

I sp.) with reflexed f l m r s  or sweet vetch (Hedysarun boreale) is also 

camon. Other species often seen on the SteepISparse M.U. are snakeweed and 

prickly-pear (Opunt ia sp. ) . 

Site 

I 
All of the SteepISparse M.U. on Open Space lands is located at or below the 

forest-grassland ecotone and betwen the elevations of 5400 to 5900 ft. (1645 

I to 1798 rn). All of this M.U. is excessively drained and very dry as carpared 

to the other vegetation types of this study. 

The Shale Barrens P.A. is on fine soil often with abundant rock frapnts 

I whereas the Sandstone Breaks P.A. ' is on cobbly or stony, sandy soils. Both 

are located on soils rnapped by the SCS as Renohill loam, which are described 



as fine loans over shallow sandstone that are often steep. Terrace 

escarpnents also are mapped by the SCS at some of the SteepISparse M.U. 

Sixmile stony loam underlies sane of the sandstone breaks. 

Distribution and Disturbance 

Adjoining most of this M.U. is Mid-height or Mixed Height Grassland on less 

dry sites. All the examples of thisM.U. except t h e m s t  extreme Shale 

Barrens and the area on Boulder Menmrial show signs of overgrazing. 

4.2.2 Short Grassland (Map Unit S) 

In this rnap unit are Short Grasslands dominated by blue gram and/or buffalo 

grass that do not fi t  any other map unit description. Most areas are located 

on the plains or below 6000 ft (1830 m) of elevation. 
.. . .-. 

Short Grasslands on Boulder Open Space lands are plant camunities that are 
-- 

the result of disturbance or overutilization of Mid-height, Mixed Height or 

Xeric Tall Grasslands. They do not canprise PNV for Boulder Open Space lands. 

Therefore their vegetation and site characteristics vary, but m s t  are on 

level to gently sloping sites and none are on poorly drained sites. 

.Short Grasslands always contain abundant invaders such as cheatgrass or golden 

aster; they have signs of past or recent overgrazing such as livestock trails 

and a high percentage of bare soil; and conparison with adjacent properties 

usually indicates that a fenceline or land use change separates the short 

grassland fran a recognizable plant association. 

For e x q l e ,  on Rudd West, a Short Grass1 and daninated by blue grama, sun 



sedge (Carex heliophila) and golden aster is on a site that is a continuation 

of the Rudd East up1 and that supports (recognizable though degraded) xeric 

tall grassland. Red three-awn, and June-grass (Koeleria rrracrantha) are 

locally canmon and mid-height grasses are scattered. Rudd West was heavily 

overgrazed before it was acquired by the City Cpen Space Department. The soil 

m p  unit on these.areas is Nederland very cobbly sandy loam, which typically 

supports Xeric Tall Grasslands in theBoulder area. Clark et al. (19.80) 

rapped similar plant caxmmities on the nearby Rocky Flats property. 

Or, on the plateau on Andrus, cheatgrass, buffalo grass, blue gram and _ 

western wheatgrass codaninate a site that is disturbed by prairie dog activity 

and livestock grazing. The soil is a Nunn clay loam, a fine soil which 

typically favors buffalo grass when the vegetation receives repeated, heavy 

disturbance and is daninated by western wheatgrass if undisturbed. 

Short Grasslands are usually found as a mosaic with a more disturbed rrap unit 

(e.g., Agricultural Field, on Van Vleet) or a less disturbed map unit, (e.g., 

Mid-height Grassland, on Boulder Valley Ranch). Small areas of Short 

Grasslands are unmapped inclusions within other grasslands, which typically 

also canprise the adjacent vegetation. 

4.2.3 Mid-Height Grassland (Map Unit G) 

Map Unit G contains both Mid-height and Mixed height Grassland P.A.s. ?he dry 

Mixed height Grasslands are widely distributed below the forest-grassland 

ecotone. They typically have mid-height species such as western wheatgrass 

codaninating with short grasses such as blue grarra. In and above the ecotone 

in the montane zone, Mixed height Grasslands are characterized by muntain 



muhly (Muhlenbergia mntana) in association with blue gram. Mid-height 

Grasslands dminated by western wheatgrass (Agropyron smithii), Kentucky 

bluegrass, or Canada bluegrass are a type of grassland carmon on Open Space 

properties that are found on mist sites, particularly in and below the 

forest-grassland ecotone. Sandy areas within the gras9lands at and below the 

ecotone rnay be daninated by sand dropseed (Sporobolus cryptandrus). Also 

included in this M.U. are any degraded Xeric Tall Grasslands that no longer 

support enough tallgrasses to be mapped as "Xn. 

synonymy 

For the Western Wheatgrass-Blue gram Mixed height grassland P.A. 
(Agropyron smithii-Bouteloua gracilis Mixed Height grassland P.A.): 

Western Wheatgrass Mixed Prairie P.A. 
- (Agropyron smithii Mixed Prairie P.A.) 

Cf. Needle-and-thread Mixed Prairie P.A. 
(Stipa carrata Mixed Prairie P.A.) 

For the Western wheatgrass Mid-height Grassland P.A. 
(Agropyron smithii Mid-height Grassland P.A.): 

Western wheatgrass Montane Grassland P.A. 
. c (Agropyron smithii Montane Grassland P.A.) 

Baker (1984) 

Baker (1984) 

Baker (1984) 

Relevant SCS Range site descriptions are Loamy Foothill #202 and Clayey I 
Foothi 1 1  #208. 

Synonymy to the above with the P.A.s named by Johnston (1984) is unclear, 

perhaps because m s t  of the work on which his P.A.s are based did not survey 

the same areas around Boulder as the w r k  reported here. Johnston's (1984) 

I 
naming is based on the studies of Hanson and Dahl (19561, Hess (19811, Moir I 1 

I 

(1969) and Tetwil liger et al. (1979). All these wrkers found ' 



needle-and-thread to be daninant at many local i ties, whereas the data for the 

Open Space properties show only minor areas daninated by needle-and-thread. 

Perhaps this is because needle-and-thread is a notable decreaser with cattle 

grazing. Another possible explanation is that the site characteristics 

favorable to this grass (especially coarse, sanehwat dry to s d t  mist 

soi 1s) favor Xeric ~al'l Grassland in the study area because of the relatively 

mist local climate (see section 2.1). 

However, three P.A.s of Johnston (1984) are related to the Mid- and the Mixed 

height Grassland P.A.s: 

Needle-and-threadtwestern wheatgrass P.A. 
(Stipa canatatAgropyron smithii P.A.) 

Needle-and-thread1Blue gram P.A. 
(Stipa canatal~outeloua-gracil is P.A.) 

Western wheatgrassIBlue gram P.A. 
(Agropyron smithii/Bouteloua gracilis P.A.) 

Johnston (1984) 

Johnston (1984) 

.. -Johnston (1984) 

For the Mountain mthly1Blue gram Montane Grassland P.A. 
(Muhlenbergia mntana/Bouteloua gracilis Montane Grassland - P.A.): - 
Mountain d l y  Montane Grassland P.A. Baker (1984) 
(Muhlenbergia mntana Montane Grassland P.A.) 

buntain narhly/Griffithsl wheatgrass P.A, Johnston (1984) 
(bfuhlenbergia montana1Agropyron griffithsii P.A.) 

Relevant SCS Range Sites are Cobbly ~oothi 1 1  #313 and Shal low Loam #230. Most 

Open Space areas .with c-n muntain m h l y  are mapped as savannah or 

ponderosa pine forest (see following sections). 

Vegetation 



Total vegetation plus litter cover in the existing vegetation of the Mixed 

height and Montane Grassland P.A.s is usually law to medium, with typical 

values between 40 to 70%. The nowvegetated ground is usual ly bare soi 1 in the 

Mixed height Grassland P.A. areas on Open Space lands, reflecting the fact 

that they have been overgrazed. ?he non-vegetated ground is usually gravel or 

cobble in the Montane Grassland P.A., reflecting the coarse nature of the 

parent t e a l .  Total vegetation plus litter cover in the existing 

vegetation of 'the Mid-height Grassland P.A. is usually very high, reflecting 

the relatively rnesic site. 

The daninant species are indicated in the narm of each P.A. C m m n  species 

wi th high constancy throughout the M.U. are green or western needlegrass, 

June-grass, cheatgrass, Japanese brune, Louisiana sagebrush (Artemisia 

ludoviciana). ?he Mid- and Mixed height Grassland P.A.s  campnly have 

slimflower scurfpea (Psoralea tenuiflora), and on ste?p or rocky sites 

frequently have sunflcmer (Helianthus punilus) and Spanish bayonet. The 

Mid-height and Montane Grassland P.A.s have carmDn Griffithsl wheatgrass on 

steep slopes. Important species in the Montane and Mixed height Grassland 

P.A.s are side-oats grarra, dryland sedges (especially sun sedge) and golden 

aster. Local areas of daninance by needle-and-thread and by buffalo grass (on 

fine-textured, overgrazed sites) are found in the Mixed height Grassland P.A. 

Fed three-awn is typically present and often comnon in this P.A. The 

Mid-height Grassland P.A. is often codaninated by Kentucky or Canada bluegrass 

and includes scattered tallgrasses and skunkbrush sunac on steep or rocky 

soi 1s and western snowberry (Synphoricarpos occidental is) on moist, 

fine-textured soils. 



Intergradations between the P.A.s are not unusual, especially in the 

forest-p-assland ecotone. Species diversi ty is of ten high, with mixtures of 

plains and montane species. 

The Mid-height Grassland M.U. is mapped throughout the study area prinarily 

below about 6200 ft (1890 m) and occurs on various sites. The Mixed height 

Grassland P.A.,is on well drained, dry to sanewhat dry sites primarily on the 

plains dile the Mid-height Grassland P.A. is on derately well drained to 

sanewfiat poorly drained, moist to sanewhat mist sites in the ecotone and on 

the plains. The Mid-height Grassland P.A. is typically found on toeslopes, in 

concavities, or on rnesic side slopes in the ecotone. Nice exarrples are found 

on the Dunn 1 and 1-r Erni properties. 

Soils of the Mixed and Mid-height Grassland P.A.s are usually deep,- but also 

shallow, are derived frcm various parent mterials, and range fran clay to 

very fine sandy loam. Sixteen SCS soil map units support these tw P.A.s: 

61by silty clay loam, Colby-Gaynor association, Gaynor silty clay loam, Heldt 

clay, Kutch clay loam, Manvel loam, Nunn clay loam, Nunn sandy cIay loam, 

Nunn-Kim ccnplex, Renohill loam, Renohill silty clay loam, Sarnsil clay, 

Sarnsil-Shingle ccmplex, Terrace escarpnent (on 1-r slopes), Valmnt clay 

loam, and Weld loam. 

As noted above, most Open Space areas supporting mountain rmhly are Ponderosa 

Pine Savannahs or Forests. The Flatirons Vista property, which supports the 

lowest elevation mountain d l y  populations in the study area, typifies 

favorable .soi 1s for this grass and contains ml1 areas danina.ted by mountain 



I 

rmhly and blue gram. The Nederland very cobbly sandy loam is well drained, 

coarse, and has many rock fragments. 

Distribution and Disturbance 

The Mid-height Grassland M.U. is found adjacent to all the other M.U.s found 

at and below the forest-grassland ecotone. Especially in the ecotone, it 
. , 

often exists in a msaic with Xeric Tall Grasslands. 

Livestock grazing and prairie dog activity have substantially disturbed the 

vegetation of the Mid-height Grassland M.U., particularly the Mixed height 

Grassland P.A., which is reflected in an abundance of invaders and increasers 

at many localities (see section 2.2.) 

4.2.4 Xeric Tall Grassland (Map Unit X) 

This M.U. is characterized by the dominance of little bluestem (Schizachyriun 

scopariun) and big bluestem (Andropogon gerardii) with an understory of 

shortgrasses and midgrasses (but not dominated by Kentucky or Canada 

bluegrass). Blue gram and side-oats gram are the typical understory 

species. Xeric Tall Grasslands are fairly carmon on the Open Space lands with 

the exception of the northeastern properties. 

For the Xeric Tall Grassland P.A.: 

Big BluestemSide-oats gram-Blue grarna-Little Baker (1984) 
bluestm Xeric Tallgrass Prairie P.A. 
(Andropogon gerardii-Bouteloua curtipendula-Bouteloua gracilis- 
Schizachyriun scopariun Xeric Tallgrass Prairie P.A.) 



Big bluestem1Little bluestern P.A. Johnston (1984) 

I (Gdropogon gerardi i /Schi zachyriun scoparium P.A. ) 

Another Xeric Tallgrass P.A. identified by Baker (1984) that m y  be present on 

the Flatirons Vista property has mountain rruhly instead of side-oats grama, 

I but the vegetation was not in good enough condition to recognize the P.A. 

Relevant SCS range site descriptions are Cobbly Foothill # 213 and possibly, 

I Sandstone Breaks #53. The Glorado Natural Heritage Inventory (1982) 

svrmarized information about this P.A. because i t  is of special concern (see 

next section). 

Vegetation 

Cover by vegetation plus litter is high in the Xeric Tall Grassland P.A., with 

vegetation cover typically over 60% and litter over 30%. Cover by rocks 

I typically is less than 5% to 10%. Bare soil cover is very low except on 

overgrazed sites. In addition to the four daninant species indicated in its ' 

I name, this P.A. usually contains the following species with measurable cover 

I 
and high constancy: June-grass, sun sedge, slimflower scurfpea, sandwort 

(Arenaria fendleri), wild tarragon (Artemisia dracunculus), winged eriogonun 

1 (Eriogonun alatun), and Spanish bayonet. Sanetimes present are other, 

scattered tallgrasses - switchgrass (Panicun virgatm) and yellow Indiangrass 

I (Sorghastm nutans). Usually present are diverse herbaceous species often 

found in grasslands of the Mid-height M.U. However, dense cover by Kentucky 

I bluegrass or Canada bluegrass is typically the result of disturbance of Mesic 

Tall Grasslands, which are found on mister sites than Xeric Tall Grasslands, 



The Xeric Tall Grassland P.A. is camon on the Open Space properties between 

about 5500 and 6100 ft (1676 and 1859 m), on sites which provide well drained, 

* sanewhat dry to s d t  mist conditions. It is particularly extensive on 

the old alluvial deposits along South Boulder Creek in the southstern part 

of the study area. Although no pristine stands were located on Open Space 

properties, Emi, Dunn 1, Wells, Yunker and other localities. provide good 

exarrples of this P.A. 

The Xeric Tall Grassland P.A. is found primarily on cobbly and stony loam of 

various textures, which are often deep, but also shallow. Soils mpped by the 
- 

SCS that support Xeric Tall Grasslands are: Baller stony sandy loam, Colluvial 

land, ' Hargreave fine sandy loam, Nederland very cobbly sandy loam, 

- Peyton-Juget very gravelly loamy sands, Sixmile stony loam, Terrace 

escarpnents (on upper slopes), and Valmnt cobbly clay loam. 

Distribution and Disturbance 

Xeric Tall Grasslands often border and intermix with the Mid-height Grassland 

M.U. on their drier sites and with the Mesic Tall Grassland M.U. on their 

mistest sites. Ponderosa Pine Forests boder the Xeric Tall Grasslands at 

their upper elevations. In the forest-grassland ecotone, ponderosa pines are 

invading s u m  Xeric Tall Grasslands (see sections 5 and 6), and Skunkbrush 

Grasslands primarily support a Xeric Tallgrass understory. 

Continued overgrazing of Xeric Tall Grasslands leads to mid-grass or short 

grass dominance, as illustrated in the example presented in section 4.2.2. 

Existing vegetation ranges from slightly to heavily disturbed. 



4.2.5 Mesic Tall Grassland (Map Unit L)_ 

Mesic Tall Grasslands have abundant big bluestan, switchgrass, yellow 

Indiangrass or little bluestem and occupy poorly drained sites, especially in 

the South Boulder Creek drainage. Nearly pure stands of big bluestan or 

switchgrass are not unusual. Other graminoids such as Baltic rush (Juncus 

ba1 t i cus and sedges (Carex spp. ) nay be c m n ,  but as long as the 

tallgrasses provide over 25% relative canopy cover, the vegetation is rapped 

as Mesic Tall Grassland. Prairie cordgrass (Spartina pectinata), which is 

typical of the wet prairies in the midwestern United States, dcminates at a 

couple of the wetter tallgrass localities, e.g., on 'IHP west and east. 

Big bluestem-Switchgrass-Little bluest- Baker (1984) 
Yellow Indiannrass Mesic Tallgrass Prairie 
(Andropogon gerardi i-Pani cun Girga tun- chi zachyri un 
scopariu~.rSorghastrum nutans Mesic Tallgrass Prairie P.A.) 

Big bluestem-Yellow Indiangrass 
(Andropogon gerardii-Sorghastrum nutans) 

Johnston (1984) 

Also, Moir (1959) and the following two SCS Range Sites refer to this P.A.: 

Wet Meadow #38 and Overflow #36. 

Vegetation 

Cover by vegetarian and litter is very high. In addition to the six 

graminoids that mere noted at the start of this section, others that are 

locally abundant in this P.A. on Open Space properties are prairie dropseed 

(Sporobolus heterolepis) and sand dropseed. Several species that indicate 

disturbance are widespread: Kentucky bluegrass, Canada bluegrass and comrron 



timothy. A n d r  of forbs and mid and short grasses camPn in the Mid Height 

Grassland M.U. m y  be present in srnall armunts. 

Mesic Tall Grasslands are found primarily below 5700 ft (1737 m) on poorly 

drained, very mist to wet sites having a shallow water table. They are 

typically located on alluviun adjacent to South Boulder Creek, often on cobbly 

loams over gravelly sand. Moir (1969) also reported this P.A. on s a  deep 

clayey soils adjacent to ponderosa' pines, which appear to be the meadows 

within the forests on Debacker and Culberson. Soils rapped by the SCS that 

support Mesic Tall grasslands are mostly Niwot soils and sane Loveland soils. 

Distribution and Disturbance 

Mesic Tall Grasslands often border and intermix with Xeric Tall Grasslands on 

their drier sites and with Wetlands and Riparian vegetation on their wetter 

sites. Agricultural Fields are also carmon neighbors. A n d x r  of the Mesic 

Tall Grasslands are hayed and all have been grazed, although sane of the 

latter areas are in good condition, notably on Church, IMP, and Yunker. 

Although natural vegetation patterns are treated in section 5, discussion of 

the Mesic Tall Grasslands is presented here. Mesic Tall Grasslands that are 

the natural vegetation type now exist on Burke 1, Gebhart, and Van Vleet, but 

are not in healthy condition. Ple only Mesic Tall grassland that is now in 

healthy condition on Open Space properties and has an equivalent natural 

vegetation is on T I P  west. The Mesic Tall Grasslands on Qlurch and Yunker are 

apparently supplied with moisture from irrigation ditches. Neither SCS soils 



mPping nor topography predict that this P.A. would exist at these sites. It 

is unclear whether the Mesic Tall Grassland on THP east is also the natural 

I vegetation or it is maintained by irrigation. Aerial photos and field visits 

show the ?HP east area below an irrigation ditch and separated fran the 

riparian vegetation of South Boulder Creek by Xeric Tall Grassland. Hmver, 

the Xeric Tall Grassland is also .more heavily disturbed than the Mesic Tall 

Grassland. Also, the SCS soils mpping for THP east indicates that blesic Tall 

Grassland is not the natural vegetation; however, ?HP east soi Is &y have 

inclusions different than the rrapped soil. 

The tall grasslands of the Boulder area have recently received increased 

attention, for exaqle in the designation of the Tallgrass Natural Areas by 

the State of Colorado and City of Boulder. Existing tall grasslands are 

probably relicts of more widespread tall grasslands that were camon in the 

region during the cooler, wetter climates of the Pleistocene and are now 

considered the natural vegetation of the prairie in Midmestern United States. 

Eoth types of tall grasslands are listed as plant associations of special 

concern by the Colorado Natural Heritage Inventory (1984). However, both Xeric 

and Mesic Tall Grasslands were recognized in the ecological literature as 

early as 1914 (Vestal 1914) and Xeric Tall Grasslands are now known throughout 

the Colorado foothills fran the Wyaning to the New Mexico border as well as 

fran western Kansas (see Colorado Natural Heritage Inventory 1982). Mesic Tall 

Grasslands are known in Colorado only fran the foothills area of Boulder and 

Jefferson Counties and the Republican River drainage of Kit Carson and Yuna 

Counties. They have been docmnted in .the eastern parts of Oklahana, Nebraska 

and Kansas (see Colorado Natural Heritage Inventory 1982a). 



4.2.6 Wetland (Map Unit W) 

'Wetlands are typically daninated by baltic rush and sedges and also include 

local areas of cattails (Typha latifolia), spike-rush (Eleocharis 

mcrostachya), foxtai 1 barley (Hordeun jubatun), and inland sa1 tgrass 

(Distichlis spicata). The latter areas are usually underlain by 

salinelalkaline soils. Wetlands cover asrrall percentage of the Open Space 

properties primarily on the plains. 

For the Inland saltgrass Salt Meadow P.A. 
(Distichlis spicata ssp. stricta Salt Meadow P.A.): 

Inland saltgrass Salt Meadow P.A. Baker (1984) 
(Distichlis spicata var. stricta Salt Meadow P.A.) 

Inlandsaltgrass-Alkali sacaton-(Westernwheatgrass) Baker (1984) 
Salt Meadow P.A. 
(Distichlis spicata var. stricta-Sporobolus 
airoides-(Agropyron smithii) Salt Meadow P.A.) 

Inland saltgrass1Alkali sacaton-Westem wheatgrass P.A. Johnston (1984) 
(Distichlia stricta/Sporobolus airoides- 
Agropyron srnithii P.A.) 

For the Foxtai 1 barley Grassland P.A. 
(Hordeun jubatun grassland P.A.) : 

Foxtail barley Plains Grassland P.A. 
(Hordeun jubatun Plains Grassland P.A.) 

For the Spike-rush Wetland P.A. 
(Eleocharis mcrostachya Wetland P.A.): 

Spike-rush Wetland P.A. 
(Eleocharis palustris Wetland P.A.) 

GmrPn spike-sedgelsedge P.A. 

Baker (1984) 

Baker (1984) 

Johnston (1984) 



(Eleocharis rmcrostachyaiCarex - sp. P.A. ) 

I For the Baltic rushisedge Wetland P.A. 
(Juncus balticusiCarex sp. Wetland P.A.): 

I 
__C 

Baltic msh Wetland P.A. 
(Juncus bal t icus Wet land P.A. ) - 

I Nebraska sedgeiBaltic rush P.A. 
(Carex nebraskensis/Juncus arcticus P.A.) - 
Baltic rushisedge P.A. 
(Juncus balticus1Carex sp. P.A.) 

For the Three-square Wet land P.A. 
(Scirpus americanus Wetland P.A.): 

Three-square Wetland P.A. 
(~cirpus americanus Wetland P.A.) 

American bulrush1Sedge P.A. 
(Scirpus americanuslCarex spp. P.A.) 

Baker (1984) 

Clark et al. (1980) 

Johnston (1984) 

Baker (1984) 

Johnston (1984) 

For the Broad-leaved Cattail Wetland P.A. 
(Typha latifolia Wetland P.A.): 

Carmen Cattail Wetland P.A. Baker ( 1984) 
(Typha latifolia Wetland P.A.) 

Cf. GmrPn CattailiCamPn arrowhead P.A. Johnston (1984) 
(Typha 1atifolialSagittaria latifolia P.A.) 

Relevant SCS Range Sites are Salt Flat #34, Overflow #36 and Wet Meadow #38 .  

Vegetation 

I The Wetland M.U. contains diverse plant associations that are best understood 

I 
in relation to site characteristics. Individual stands of a P.A. are often 

mall and exist in a mosaic with other wetland P.A.s., reflecting the variable 

I depth of the water table as well as the growth patterns of the daninant 



spec i es . 

Excluding the P.A.s that have standing water as "covern, ground cover by 
0 

vegetation plus litter is very high on undisturbed sites. Even on many 

disturbed sites, vegetation plus litter cover is high, except that it includes 

invaders and increasers. Exceptions to the high cover are found on 

saline/alkaline sites, particularly in areas of inland saltgrass where prairie 

dogs are active (e.g., KIein/Hoover Hi11 property), and on the dried-up lake 

beds of Mesa Resewoir, or the McKenzie playa, which support salt-tolerant 

plants such as goosefoot (aenopodiun sp.). 

The dominant species are already named in the preceding list of P.A.s and 

synonyms. Cover by other species is typically very low. On disturbed 

wetlands, in addition to the invaders of wet sites named in section 2.2, other 

invaders found include chicory (Ci choriun intybus) , orchard-grass ( ~ a c  tyl is 

glanerata), wild liquorice (Glycyrrhiza lepidota), prickly lettuce (Lactuca 

serriola) , dock (Rumex sp. ) , and cocklebur (Xanthim s tnmariun) . - 
An unusual playa wetland for the region is located on the McKenzie property. 

It is the only known locality in Boulder County for three species of plants: 

four-leaved clover fern (Marsilea mcronata), slender plantain (Plantago 

elongata), and mousetail (h4yosurus minims). 

Site 

Most wet lands on Open Space properties are located below 5700 ft (1737 m) on 

1 owlands that are poorly drained and are wet to very wet. A1 1 have a shal low 

water table that is maintained by very slcnvmving or stationary water. 



Observations of the Open Space properties agree with prior descriptions of 

Wetland P.A. site characteristics (e.g., Johnston 1984). Of the six Wetland 

P.A.s, the Foxtail Barley and Inland Saltgrass P.A.s are typically the least 

wet and most tolerant of salinelalkaline soils. Spike-rush and Baltic 

RushISedge P.A.s are on sites that r a i n  kist to wet throughout the grwing 

season. The Three-Square P.A. "prefers" sandy, non-a lkal ine, non-sal ine s i tes 

that are just 'above the water table. Broad-leaved Cattail vegetation is the 

wettest P.A. and typically flooded throughout the sumer. 

Soils rrrapped by the SCS at the wetland sites are typically deep, clayey, and 

often saline and alkaline. The main SCS soil rnap unit is Long~nont clay, with 

-11 areas of Loveland and Nixit soils. 

Distribution and Disturbance 

The most extensive wetland area on the Open Space properties is on Boulder 

Valley Ranch. The Baltic rush1Sedge P.A. is the most widespread wetland P.A. 

on the Open Space properties and is often accompanied by the Spike-rush P.A. 

The least camPn wetland type is the Three-square P.A., wkich was found on 

Andrus, Church and ?HP. The Inland saltgrass P.A. was found on Andrus, Boulder 

Valley Ranch, Church, Hart-Jones, Klein-Hoover Hill, Mann, and McKenzie, The 

Broad-leaved Cattail P.A. was found on Andrus, Boulder Valley Ranch, Emi, 

Flatirons Industrial, Mesa Reservoir, Neuhauser, Rudd East, and Short-Milne. 

Wetlands are often found in a msaic with the Mesic Tall Grassland P.A. and 

Riparian P.A.s. Neighboring vegetation is usually these two P.A.s or the 

Mid-height Grassland M.U. or Agricultural Fields. 



All the Wetland areas on the Open Space properties have been grazed or 

disturbed by hmn-related activities. 

4.3 SAVANNAH 

4.3.1 Skunkbrush Grassland (Map Unit H) 

This shrub savannah type is usually codaninated by skunkbrush smac and an 

understory intermediate between that of the Tall Xeric and Mid-height 

Grassland P.A.s, with the shrubs contributing betuneen about 5% and 25% 

relative canopy cover. Shrub grasslands (and Ponderosa Pine Savannah) are 

best represented in the southwestern part of the study area, probably because 

of the extensive, gradual slopes that lie there within the elevations of the 

forest-grassland ecotone. Included in this M.U. are small areas of shrub 

grasslands that are daninated by other shrub species of the Mountain Shrubland 

M.U. An unusual shrub grassland on the E r t l  property is also included in this 

M.U. 

For the Skunkbrush stlmac1Big bluestan Shrub Grassland P.A. 
(Rhus - aranatica ssp. trilobata/Andropogon gerardii 
Shrub Grassland P.A.): 

Cf . Mount a in mahogany-Skunkbrush s m c  / 
Big bluestem P.A. 

Baker (1984) 

(&rcocarpus rnontanus-Rhus tri lobatal 
Andropogon gerardii P . ' ~  

Relevant SCS Range Si te descriptions are Shal low Foothi 1 1 #204, Rocky Foothi 1 1 

#206 and probably Shallow Loam #230. 8 



I 
For the Sand sagebrushlsand dropseed P.A. 
(Arternisia filifolia/Sporobolus cryptandrus P.A.): 

Sand sagebrushlsand dropseed-Blue gram P.A. Jones (1963) 

I (Arternisia filifoliatSporobolus cryptandrus- 
Bouteloua gracilis P.A.) 

I 
Cf. Sand sagebrushlSand bluestem P.A. 
(Arternisia filifoliaIAndropogon hallii P.A. 

Johnston (1984) 

Vegetation 

In the Skunkbrush Grassland P.A., typical cover by vegetation plus litter is 

very high. Sometimes, there is measurable cover by rocks, which may 

constitute up to 10% of the ground area. Species that are typically daninant 

or have high constancy in addition to those in the name of the P.A. are: 

little bluestem, Kentucky bluegrass, and Canada bluegrass. Often present as 

comnon species are blue gram, side-oats grarna, and Japanese brome. Other 

species that contribute measurable cover in sane stands include western 

wheatgrass, Spanish bayonet, and prickly-pear. In sum, the Skunkbrush 

Grassland P.A. resdles a mixture of the Mid-height and the Xeric Tall 

Grassland P.A.s with the addition of a taller, open shrub layer. 

In the existing vegetation of the Sand SagebrushlSand Dropseed P.A., typical 

cover by vegetation and litter is nroderate. This m y  reflect the large amount . 

of disturbance as well as the sandy substrate on most of the Ertl property. 

The two species named in the P.A. are constants and are ccmron to daninant. 

Spe.cies with high constancy that may be locally duninant or camDn include 

sand-reed (Calamovilfa longifolia), blue grama, wild tarragon, bushy eriogonun 



(Eriogonun effusm), fourwinged saltbush (Atriplex canescens), skunkbrush 

s m c ,  and Spanish bayonet. 

Site 

Tne Skunkbrush Grassland P.A. is best represented between the elevations of 

5700 to 6200 ft (1737 to 1890 m) on the southwestern Open Space properties. 

It is on well drained sites that are sanewhat dry to sanewhat moist. 

The Skunkbrush Grassland P.A. is located on soils that are typically stony or 

cobbly sandy loam that are shallow to deep. It is located on soils mapped by - 

the SCS as Baller stony sandy loam, Glluvial land, Nederland very cobbly 

sandy loam, and Valqnt cobbly clay loam. 

The Sand SagebrushtSand Dropseed P.A. is found on the Open Space 1 ands only on 

th&-Ertl property at the base of the cliffs and occupies a soil napped as the 

Ascalon-Otero complex, mhich is sandy loamy. 

Distribution and Disturbance 

The Skunkbrush Grassland P.A. typically intermixes and adjoins with Xeric Tall 

Grassland below and Ponderosa Pine Savannah and Ponderosa Pine Forest above. 

Moist adjacent sites support the Mountain Shrubland or Mid-Height Grassland 

M.U.S. Small, steep (unmapped) areas represent the SkunkbrushlNeedlegrass 

Sandstone Breaks P.A. Although pristine areas were not located, Skunkbrush 

Grasslands apparently are not heavily disturbed by hunans. 

As noted above, the Sand SagetSand Dropseed P.A. is found only on the Ertl 
C 

property of the Open Space lands and is heavily disturbed. 



4.3.2 Ponderosa Pine Savannah (Map Uni t V) 

Ponderosa Pine Savannahs support scattered trees typically amidst Tall Xeric, 

Mid-height or Skunkbrush Grassland M.U.s, with relative canopy cover of the 

pines between about 5% and 25%. They are m s t  comnon in the forest-grassland 

ecotone, particularly on the southwestern Open Space lands. 

Ponderosa Pine Savannahs represent very open stands of all the Ponderosa Pine 

P.A.s with the exclusion of the most rnesic P.A.s. (with understories daninated 1 
by spike fescue (Leucopoa kingii) or ninebark (Physocarpus rnonogynus)). The 

pine P.A.s most likely to exist as savannahs are characterized by bluegrasses, 1 
tallgrasses or mountain rmrhly. Livingston (1952) reported similar "savannahsn ~ 
in the Black Forest of Colorado northeast of Colorado Springs. No unique P.A. 

is recognized here for the Ponderosa Pine Savannah M.U. 

Relevant SCS Range Site descriptions are Shallow Foothill #204, RDcky Foothill 

#206, and Shallow Loam #230. 

Vegetation 

As noted .above, vegetation resenhles that of the drier Ponderosa Pine P.A.s 

(see next section) except that the tree canopy is very open and vegetation 

plus litter cover less ground. Bare ground and rocks often cover 35% of the 

ground area. 

At sane localities, Pine Savannahs represent grasslands being invaded by 

trees, while other areas are not apparently in such transition. .Sane 



savannahs will clearly rennin very open due to the rock outcrops at the site. 

Site 

Ponderosa Pine Savannahs are found primarily in the forest-grassland ecotone 

between the elevations of 5700 to 6200 ft (1737 m to 1890 m), particularly on 

the southwestern properties. They occupy well drained, s d t  dry to 

sanewhat moist soils that are typically stony or cobbly sandy loam and m y  be 

shaI low or deep. 

Soils mapped by the SCS on the Pine Savannah sites are Baller stony sandy 

loam, Colluvial land, Juget-Rock outcrop carplex, Nederland very cobbly sandy 

loam, Pinata-Rock outcrop canplex, Rockland, and Valmont cobbly clay loam. 

Distribution and Disturbance 

Ponderosa Pine Savannahs typically have distribution and disturbance 

characteristics similar to those of Skunkbrush Grasslands (see preceding 

sect ion). 

Areas of this M.U. include rock outcrops that support very open pine cover, 

e.g., on blcCann and Boulder Memorial, and are napped in a msaic of Cliff and 

Pine Savannah. 



4.4.1 Ponderosa Pine Forest (Map h i t  P) 

Ponderosa Pine Forests and woodlands are mapped here the pine trees carprise 

at least 20 to 25% relative canopy cover. Forests with codaninant Douglas-fir 

are included i f  the Douglas-fir contributes less than about 75% relative tree 

canopy cover. Ponderosa pine forests are extensive above an elevation of 

approximately 6000 ft (1830 m). 

Synonymy 

Eight P.A.s are listed here, although npre or less may eventually be 

recognized after additional data are collected. Hess (1981) pointed out that 

the habitat types in the ponderosa pine series are not exclusive and that 

futher investigation of ponderosa pine forests is justified. Findings f r m  

the Boulder Open Space properties support Hessts view. 

For the Ponderosa pinelBluegrass C.T. 
(Pinus ponderosa1Poa spp. C.T. 1 : - 
Cf. Ponderosa pinelsun sedge P.A. 
(Pinus ~onderosa/Carex helio~hila P.A.) 

With a FNZOSED Skunkbrush S m c  phase 

Baker (1984) 
Johnston(l984) 
see Kovacic (1983) 
see Peet (1980) 

For the Ponderosa pine1Big bluestem P.A. (called the Tallgrass P.A.) 
(Pinus - ponderosalAndropogon gerardii P.A.): 
Cf. Ponderosa pinellittle bluestemWestern Johnston (1984) 
wheatgrass P.A. 
(Pinus - ponderosa1Andropogon scoparius-Agropyron 
smi thi i P .A. ) 
Previously reported in Mont.ana, Nebraska and South Dakota. 
See Livingston (1952) in Colorado. 



For the Ponderosa pine/Scribnerls needlegrass P.A. 
(Pinus ponderosa1Stipa scribnerii P.A.): 

Ponderosa pine/Scribnerts needlegrass P.A. 
(Pinus ponderosalstipa scribnerii P.A.) 

For the Ponderosa pinelsedge P.A. 
(Pinus ponderosa/Carex sp. P.A.): 

Cf. Ponderosa pine/Rossls sedge P.A. 
Pinus ponderosa1Carex rossii P.A.) 

C. pi tyophi la - was found several stands, but 

Baker (1984) 

Johnston (1984) 
Hess (1981) 

definitive identification of 

many of the sedges could not be nade because few plants bearing flowers were 

located. Thus it is not unlikely that both the sedges - C. pityophila and 

Ross's sedge may be present. Also, definitive identification of - C. pityophila 
versus sun sedge was not possible in m s t  cases, although the former tyically 

occupies very open and not closed canopy forests. 

For the PROKEED Ponderosa pine/ Oregon grape P.A. - - 
(Pi nus ponderosalblahon ia rebns P .A. j : 

Oregon grape also is an understory species in the PineIMountain muhly 
and PineINinebark P.A.s below. It could be treated as a phase of the 
Pine/Mountain Muhly P.A. 

For the Ponderosa pinelhuntain narhly P.A. 
(Pinus ponderosalhhhlenbergia mntana P.A.): 

Ponderosa pinelbuntain mrhly P.A. 
( Pi nus ponderosa lMuhl enberg i H m n  t ana P .A. ) 

Ponderosa pine-~oug'l as- f i ;/bun ta in rmhl y-Ar i zona 
fescue P.A. 
(Pinus ponderosa-Pseudotsuga menziesii/h4uhlenbergia 
mntana-Festuca arizonica P.A.) 

Baker (1984) 

Johnston(l984) 



For the Ponderosa pinelspike fescue P.A. 
(Pinus ponderosa/l;?ucopoa kingi i P.A. ) : - 
Ponderosa pine-(Douglas-f ir) /Spike fescue P.A. Baker (1984) 
(Pi nus ponderosa-(Pseudot suga rnenz i es i i 1 Ileucopoa 
kingi i P.A.) 

Ponderosa pinelspike fescue P.A. 
(Pinus ponderosalHesperochloa kingi i P.A)' - 

For the Ponderosa pine1Ninebark P.A. 
(Pi nus ponderosa IPhysocarpus mnogynus P.A. ) : - 
Cf. Douglas-fir-(Ponderosa pine)/Ninebark P.A. 
(~seudot suaa men2 i es i i -(pin& - ponderosa) 1 
Physocarpus monogynus P.A.) 

Cf. Ponderosa pineINinebark P.A. 
(Pinus - ponderosa/Physocarpus mnogynus P.A.) 
Previously reported in Wyoming. 

Johnston (1984) 

Baker (1984) 

Johnston (1984) 

This P.A. occurs on limited areas of the Open Space lands and 
could be treated as a phase of the Douglas-fir/Ninebark P.A. 

A negligible area of Ponderosa pinelMountain mahogany * P.A. (Pinus - 
ponderosa/Cercocarpus montanus P.A. ) is 1 ocated on the Kassler property 

adjacent to the mountain mahogany stand discussed in section 4.4.5. 

Relevant SCS Range Sites are Shallow Loam #230 (for the Mountain muhly P.A.) 

and Ponderosa Pine Woodland. 

Included in this M.U. are camunity types which are the result of logging or 

other disturbance and have understories dominated by golden aster, poverty 

oat-grass (Danthonia spicata), mullein (Verbascun thapsus), or cheatgrass. 

Vegetation 

In spite of widespread disturbance of the ponderosa pine forests, natural 

vegetation patterns are usually discernible. 



Tree and understory canbpy cover vary widely amngst the pine P.A.s. Tree 

cover is typically open to very open in the drier carrmnities, i.e., the 

Bluegrass C.T. and Tallgrass P.A., open to closed in the intermediate P.A.s, 

and closed in the m s t  mesic P.A.s, the Spike fescue and Ninebark P.A.s. The 

Mountain nmuhly P.A. also often has very open tree cover. 

Understory cover ranges fran total ground cover by vegetation plus litter to 

as low as 40%. Little bare ground and rocks are usually exposed in the 

Tallgrass, Sedge, Spike fescue, and Ninebark P.A.s. Three P.A.s often have 

over 20% cover (and sanetimes up to about 50% cover) by gravel or rocks: 

Scribner's needlegrass, Oregon grape and Mountain d l y .  However, amount of 

cover varies widely even within each P.A., and particularly within the 

Bluegrass C.T. Needle litter typically canprises the vast majority of the 

ground cover in any stands with a closed tree canopy, especially in the Sedge 

and--Spike sedge P .A. s . 

Other tree species include Rocky Mountain Juniper (Juniperus scopulorum), 

which is often found scattered throughout the P.A.s except in 'the Sedge, Spike 

sedge, and Ninebark P.A.s, and Douglas-fir, which is frequently found in the 

five more mesic pine P.A.s. 

The understory of the six pine P.A.s that are narned for herbaceous species 

typically only have scattered shrubs. The PineIBluegrass C.T., h m v e r ,  

contains rocky areas that have cammn skunkbrush sunac. The PineIBluegrass 

C.T. and PineITallgrass P.A. typically have noteworthy cover by Kentucky and 

Canada bluegrasses. Gmn>n species include blue grana, sedge (often sun 

sedge), and wax currant (Ribes cereun) . The PineITal lgrass P.A. has an - 



undergrowth daninated by big and little bluestems and looks like a mixture of 

the Xeric Tall Grassland P.A. and the Mid-height Grassland M.U. Various other 

species found in these grasslands are also cannon in these two driest pine 

P.A. s. , e.g . , western wheatgrass, needle-and-thread, ~pani sh bayonet, and 

Louisiana sagebrush. 

Intermediates between the five following ponderosa pine P.A.s are not unusual, 

but there are many clear examples of each: Pine/Scribnerls needlegrass, 

Pinelsedge, ,.PinelOregon grape, PineIMountain rmhly, and Pinelspike fescue. 

Stands of each P.A. have an understory daninated by their namesake species, 

with additional, lower cover often contributed by the namesake species of the 

other four P.A.s. Additional carmon to scattered species include bluegrasses, 

blue wild-rye (Elyrus glaucus), needlegrasses, cheatgrass, bottlebrush 

squirreltail (Sitanion hystrix), June-grass, cinquefoil. . .(Drymo . .  call is - f issa), 

fringed sagebrush, Frmntts geraniun (Geraniun caespitosun), wfiisk-broan 

parsley (Harbouria trachypleura), wax currant, and c m n  Juniper (Juniperus 

carmrnis). Also, blue gram, little bluestem, and and sulfur-flmr 

(Eriogonun umkellatun) are often present in open ponderosa pine stands, and 

Griffithst wheatgrass and Colorado wild-rye (Elyrms ambiguus) on steep, rocky 

slopes, i.e., in the Pine/Scribnerts needlegrass, PinelOregon grape and 

Scattered shrubs seen especially in the PinelOregon grape and Pinelbuntain 

rmhly P.A.s include rose (Rosa sp.) , kinnikinnik (Arctostaphylos uva-ursi) , - -- 
chokecherry ( P m u s  virginiana vat. melanocarpa), and boulder raspberry . 

(Rubus deliciosus). There are areas of local daninance by golden aster and 

buckbrush (Ceanothus fendlerii), particularly in the PinelMountain rmhly P.A. 



The Pine/Scribnerts needlegrass P.A. was listed as a P.A. of special concern 

by the Colorado Natural Heritage Inventory (1984). The findings reported here 

plus those of Hess (1981) indicate that Scribner's needlegrass is not uncarmon 

in and north of the Boulder area on dry, rocky s n i t s  in the mntane zone. 

The PineINinebark P.A. resgnbles the Douglas-firlNinebark P.A. and the 

Ninebark P.A. in the bbuntain Shrubland M.U., (see section 4.4.5). but with 

the addition of a tree canopy, of Oregon grape in the understory, and with 

lower shrub canopy coverage. 

Site 

The Ponderosa Pine M.U. is found primarily above 5800 ft (1768 m) and 

typically above 6000 ft (1829 m), with some extending down to 5550 ft (1691 rn) 

on north facing slopes. It occurs on well to excessively drained soils that 

are stxrmht moist to mist. The P.A.s in this M.U. were listed fran driest 

to moistest in the preceding synonymy. 

Substrates of the Ponderosa Pine M.U. range fran ,rock outcrops to gravelly, 

usually sandy loam that are shallow to deep. SCS nap units that underly this 

M.U. are: Baller stony sandy loam, Fern Cliff-Allens Park-Rock outcrop 

complex, Goldvale-Rock outcrop canplex, Juget-Rock outcrop carplex, Nederland 

very cobbly sandy loam, Peyton-Juget very gravelly loamy sands, Pinata-Rock 

outcrop corrplex, Rock outcrop, and Simile,stony loam. 

Typical site characteristics and locations of the Ponderosa Pine P.A.s are 

s m r i z e d  here. All the P.A.s except the Spike sedge and Ninebark are 

usually located on non-north facing slopes. Tbe Bluegrass C.T. and Tallgrass 



P.A. are found at the lowest elevations on the driest pine sites. Nice 

examples are found on the Culberson and Abbey properties. The Scribner's 

needlegrass P.A. is found throughout the pine forests on the Open Space lands 

on dry, rocky ridges, and on dry, rocky, high and convex slope positions on 

derate to steep grades, The Sedge P.A is found on gentle to moderate sites 

that m y  have scattered rocks and is exarplified on the Wells property. The 

Oregon grape P.A. is on very rocky to very cobbly, mderate to steep slopes 

and can be seen on the Debacker, Wells, and Boulder Manorial properties. The 

Mountain Muhly P.A. is on gravelly to very gravelly, gentle to steep slopes. 

Exanples are situated on the Flatirons Vista and Barute properties. Ponderosa 

pine P.A.s that are typically found on north facing slopes are the Pinelspike 

fescue P.A. and the PinelNinebark P.A. The latter is found as the lowest 

elevation forest on rocky, north facing sites. Examples of the former can be 

seen on the Kassler, McCann and Boulder Mgnorial properties, and the latter on 

the Wells property. 

Distribution and Disturbance 

The Ponderosa Pine M . U .  typically lies a t  higher elevations than adjacent 

savannahs and Xeric Tall Grasslands and at I m r  elevations than the 

Douglas-f ir M . U .  

As noted above, the Ponderosa Pine M.U.  has been disturbed by infestations and 

fire, as well as logging, and other huran-related activities. 

4.4.2 Cliff (Map Unit C) 

The sparse vegetation present on cliffs is typically conposed of shrubs such 



as wax currant and chokecherry, which are often accarpanied by sane coniferous 

trees. Cliffs cover very srnall areas of the Open Space properties and are 

located primrily above the forest-grassland ecotone. 

For the Wax currant /Chokecherry Cl i f f P .A. 
(Ribes cereun/Prunus virginiana var. melanocarpa Cliff P.A.): 

Cklorado wild-rye Montane Grassland P.A. 
(Elyrms ambiguus Montane Grassland P.A.) 

Colorado wild-ryelWax currant P.A. 
(EIymus iucJ3iguusIRibes cereun P.A.) 

Baker (1984) 

Johnston (1984) 

Vegetation 

Massive and fragmented rock is the predaninant cover in this P.A. Vegetation 

usually covers less than 10% of the ground area and sanetimes up to about 20 

to-25%. The two namesake species have high constancy and relative cover. In 

and above the forest-grassland ecotone, other important species are Colorado 

wild-rye and cheatgrass, whereas cliffs below the ecotone have skunkbrush 

sunac as a constant. Other species often seen are ponderosa pine and Rocky 

rmuntain juniper. Additional species occasionally seen include Scribner's 

needlegrass and Douglas-fir (above the ecotone), and shrubs of the Mixed 

Mountain Shrublands. Differences in species daninance fran Hess (1981) may 

possibly be explained by the lower elevations and the inclusion of sedimentary 

rock cliffs in this study. 

Site 

Cliffs were observed at all elevations of the Open Space lands on various 



aspects, although most are located above about 5800 f t  (1768 m). The site is 

excessively to well drained, with the plants occupying relatively moist 

crevices and shelves in the near vertical rocks. According to Hess (19811, 

soils are skeletal, very shallow, and sandy loamy. SCS map units include 

Goldvale-Rock outcrop complex, Juget-Rock outcrop conplex, Pinata-Rock outcrop 

corrplex, and Rock outcrop. 

Distribution and Disturbance 

See Talus M.U. 

4.4.3 Talus (Map Unit T) 

The rocky debris at the base of cliffs on some of the southwestern Open Space 

properties supports variable densities of woody plants, with Douglas-fir ,and 

mountain maple frequently daninating. Total vegetation cover in the Talus 

M.U. is under 20 to 25%, or else the area is rrrapped as forest or shrubland. 

For the Talus P.A.: 

Cf. Colorado wild-rye Montane Grassland P.A. 
(Elymus anhipus Montane Grassland P.A.) 

Cf. Colorado wild-rye/Wax currant P.A. 
(Elymus anhiguus/~ibes cerem P.A. ) 

Raker (1984) 

Hess (1981). 
Johnston (1984) 

Vegetation 

Douglas-fir and mountain maple have relatively high cover and constancy in 

this P.A., d i c h  is daninated by trees and shrubs. Overall, species 

carposition is quite variable although Ponderosa pine, chokecherry, wax f l m r  



(Jamesia anwricana), and pericane (Pericane caudata) are also campn. Other 

species include Rocky Mountain juniper, wax currant, raspberry (Rubus idaeus), 

and smooth s m c  (Rhus - a b a .  Hess (1981) noted the possibility of 

recognizing a Douglas-fir phase wi-thin his Cliff P.A. 

A t  the edge of Talus slopes on recently vegetated sites are cam~nly found 

native Kentucky and Canada bluegrasses, Griffith's wheatgrass, cheatgrass, 

Oregon grape, and wax currant. 

Site 

The Talus M.U. occupies steep, bouldery sites found above 6400 ft (1950 m) 

that are excessively to -11 drained, but are apparently providing very mist 

conditions for plant growth. Sails resemble those of Cliffs, but are 

typically deeper. SCS map units are the same as for Cliffs, 

Distribution and Disturbance 

Talus typically is mapped adjacent to and in a mosaic with the Douglas-fir 

M.U., wfiich occupies the better vegetated bouldery sites. The Ponderosa Pine 

M.U. may also adjoin Talus. In contrast, Cliffs (sane too small to nap) are 

found adjacent to various other M.U:s, but particularly next to the Ponderosa 

Pine M.U. 

'Ihere has been little to no disturbance of Talus and Cliff areas on the Open 

Space properties observed in this study. 



4.4.4 Douglas-Fir Forest (Map unit- F) 

This M.U. contains several forest P.A.s daninated by Douglas-fir and shrubs, 

and includes stands with ponderosa pine contributing up to about 25% of the 

forest canopy coverage. The Douglas-fir M.U. is located at the higher 

elevations of the Open Space lands, mstly on the southulestern properties. 

Synonymy 

For the Douglas-firloregon grape P.A. 
(Pseudotsuga menz.iesii/Mahonia repens P.A.): 

Cf. Douglas-firloregon grape P.A. 
(Pseudotsuga menziesii1Mahonia repens P.A.) 
Previously reported in Wyaning. 

Johnston (1984) 

For the Douglas-fir/Ninebark P.A. 
(Pseudotsuga menziesii/Physocarpus mnogynus P.A.): 

Douglas-fir-(Ponderosa pine)lNinebark P.A. Raker (1984) 
(Pseudotsuga menziesii-(Pinus - ponderoga)/Physocarpus 
mnogynus P.A. 

Douglas-firlNinebark P.A. Johnston (1984) 

u (~seudotsuga menziesi i1Physocarpus monogynus P.A.) 

I For the Douglas-fir1Wax flower P.A. 
(Pseudotsuga menziesii1Jarnesia americana P.A.): 

Douglas-fir-(Ponderosa pine)/Wax flower-Ninebark P.A. Raker (1984) 
(Pseudotsuga menziesii-(Pinus ponderosa)/Jamesia 
arnericana-Physocarpus mnogynus P.A.) 

Douglas-firlcliff jamesia P.A. Johnston (1984) 
(Pseudotsuga menziesii/Jamesia americana P.A) 

C 

For the Douglas-fir1Mountain Maple P.A. 
(~seudotsu~a menziesi i/Acer glabnan P.A.): 

I 
- 



Douglas-firlbuntain Maple P.A. Johnston (1984) 
(~s;udotsu~a menziesi il~cer glabrun P.A.) 

Vegetation 

Total cover by vegetation plus litter is variable within this M.U. and within 

each P.A. However, understory cover is usually 10 to 35% of the ground area 

underneath a closed tree canopy and litter covers the rest of the soil. RDcks 

typically carprise 10 to over 30% of the ground cover in the 

Douglas-firloregon grape and Douglas-fir1Wax flower P.A.s., and little ground 

cover in the Douglas-firlNinebark P.A. The Douglas-firlMountain maple P.A. 

characteristics differ fran the other P.A.s in this M.U., with sparse litter, 

and understory and overstory cover ranging fran that of the Talus P.A. to very 

high cover. Only in the Douglas-fir/Mountain maple P.A. does bare soil or 

,rock cover as much as 75% of the ground area. 

In some stands in this M.U., ponderosa pine canprises a minor part of the tree 

Canopy. In the understory of the Douglas-fir P.A.s, the namesake shrub 

species clearly dominates, and is accarpanied by other shrubs, particularly 

the three shrubs named in the other Douglas-fir P.A.s. Intemdiates between 

the P.A.s are not uncamrpn. Chokecherry is also an inportant species. 

Fxcluding the Douglas-firlbuntain rnaple P.A., additional species often seen 

include: Spike fescue, sedge, bottlebrush squirreltail, cinquefoil, camon 

juniper, rose, wax currant and boulder raspberry. The Douglas-fir/Mountain 

maple P.A. often has no cover by such additional species. 

Site 
0 

Practically all of the Douglas-fir M.U. is located above 6400 ft (1890 m) on 



north facing slopes or on very steep or protected talus slopes. The lowest 

Douglas-fir M.U. was on a very steep north facing slope at 6000 ft (1830 m). 

All of this M.U. is excessively to well drained but has a very mist 

environment for plants. 

Substrates of the Douglas-fir M.U. range fran boulders to deep, gravelly, 

sandy loam. Soils rrapped by the SCS under this M.U. are Juget-Rock outcrop 

canplex, Fern Cliff-Allens Park-Rock outcrop carplex, and Rock outcrop. 

Typical site characteristics and locations of the Douglas-fir P.A.s are 

summrized here. Site steepness apparently bears a relation to the moistness 

of the site. The least mesic P.A., Douglas-fir1Oregon grape, is found on 

gentle to moderately steep, rocky, north slopes, for exarrple, on the We1 1s 

property. The Douglas-fir1Ninebax-k P.A. is on steep, northerly slopes, while 

the mister Douglas-fir/Wax flower P.A. is typically located on very rocky to 

bouldery, steep to very steep, north slopes or protected, lower canyonsides. 

Examples of the former can be seen on the Schnell property and the latter on 

the Gmpbell property. The Douglas-fir/Mountain maple P.A. is found on 

extremely steep rocky to bouldery sites that adjoin the Talus M.U. and is 

exenplified on the Wells property. The most severe sites lack undergrowth. 
. . 

Distribution and Disturbance 

The Douglas-fir M.U. adjoins the Talus and Ponderosa pine M.U.S. 

H m n  disturbance in this M.U. ranges fran virtually none in the 

Douglas-firlhbuntain maple P.A. to frequent cut sturps and fire signs (of 

unknown origin) in the Douglas-firloregon grape P.A. 



4.4.5 Mountain Shrubland (Map Unit M) 

Mountain shrub thickets are characterized by a nuher of species that thrive 
\ 
on mesic soils, such as American plun (Prunus americana), chokecherry, 

ninebark, muntain maple, and hawthorn (Crataegus spp.). Often accarpanying 

'the preceding species is the versatile shrub, skunkbrush s m c .  Smooth sunac 

(Rhus slabra) colonizes rnesic, rocky sites. Included in this M.U. are small - 
areas of western snowberry, particularly on rnesic, fine soils, and frequently 

codaninating with mid-height or tallgrasses. Also included in this M.U. is a 

dry shrubland P.A. daninated by muntain mhogany and found only on the 

Kassler property. 

For the Mountain MahoganyiGriffiths' wheatgrass P.A. 
(Cercocarpus mntanusJAgropyron albicans var. (griffithsii P.A.): - 
Mountain mahoganyJWheatgrass P.A. Baker (1984) 
(Cercocarpus rqontanuslAgropyron dasystachyun ssp. 
albicans P.A.) 

Mountain nahoganyiGri f f i thsl wheatgrass Johnston (1984) 
(Cercocarpus mntanusiAgropyron griffithsii P.A.) 

For the Western snohrry P.A. 
(Synphoricarpos occidentH1 is P.A.) : 

Western snowberryiCanada bluegrass M.U. Clark et al. 1980 
(Synphoricarpos occidentalisiPoa compressa M.U.) - 

For the Mixed Mountain Shrublands, which include several P.A.s: 

Prior work includes discussion of the shrub species (e.g., Vestal 19171, and 

the naming of the hawthorn series and one related P.A., the Mountain 



mhogany-Skunkbrush smc/Big bluestan P.A. (see section 4.3.1) (Baker 1984). 

Data collected here indicate that there are at least three P.A.s and possibly 

six. In the following discussion six P.A.s are recognized, including three 

that could be treated as phases of the American plurrChokecherrylSkunkbrush 

S m c  P.A.: the Hackberry, Hawthorn and Smooth sumac P.A.s. The first dominant 

species in the P.A. name will be used to identify the P.A. 

Hackberzy P.A. 
(Cel tis reticul'ata) P.A.) 

Hawthorn P.A. 
(Crataegus er-ythropoda-C. - succulenta P.A.) 

American plmokecherry/Skunkbrush S m c  P.A. 
(Prunus -ri cana- runu us- virgin i ana var . me 1 anocarpa IRhus - 
aranatica ssp. trilobata P.A.) 

Smooth sumac P.A. 
(Rhus glabra) P.A. - 
Ninebark-(Qlokecherry) P.A. 
(Physocarpus monogynus-(Prunus virginiana var. melanocarpa) P.A.) 

Mountain rnaple1Chokecherry-Ninebark P.A.. 
(Acer - glabr&/~runus virginiana var. melanocarpa-Physocarpus 
mnogynus P .A. ) 

Relevant SCS range sites are Shallow Foothill #204 for the Mountain Mahogany 

P.A. and Rocky Foothill #206 for the Mixed Mountain Shrublands. 

Vegetation 

Cover by vegetation plus litter is variable but often high in this M.U. It 

includes consistently very high values in the Snowberry, Hackberry and 

Hawthorn P.A.s to values that range frm moderate to very high in the Mountain 

mple P.A. and the Smooth s m c  P.A.,' in which rocks, and to a lesser degree 

bare soil, typically canprise 20% and often up to 50% of the ground cover. In 



the Mountain mple P.A., the tree-like maples often ccnprise a large 

proportion of the vegetation cover, while lower vegetation layers may have low 

to high cover. The other P.A.s in this M.U. often have very low cover by bare 

soil or rocks but m y  have up to about 20% cover by rocks, or in cases where 

the shrub cover is not very high, by bare soil. 

Relative contribution by shrubs versus herbaceous species also varies, The 

Mountain mahogany . and Snowberry P.A. s have a we1 1 developed grass layer 

whereas the other ,P.A.s in this M.U. often have a sparse graminoid layer. 

However, American plun P.A. stands with an open shrub canopy consistently have 

a we1 1 developed grass layer and sane of these that are daninated by 

skunkbrush intergrade with the Skunkbrush Grassland P.A.. 

Structure of the P.A.s range fran short shrublands (typically less than a 

meter tall) in the cases of the S n h r r y  and Smooth s m c  P.A.s to tall 

shrublands (typical ly over t u ~  meters) in the cases of the Hackberry and 

Hawthorn P.A.s to the tree-1 ike Mountain Maple P.A. A1 though only a few stands 

of the latter P.A. were located, they were strikingly consistent in vegetation 

structure, as well as in species conposition and site characteristics%. The 

Mountain mahogany P.A. is a mediun height shrubland, with most shrubs betwen 

one and one-half to two meters tall. The American p l m  and Ninebark P.A.s are 

usually tall shrublands but m y  be short. 

Although intermediates betwen the P.A.s are not uncamPn, the namesake 

species are typically the clear daninants in each P.A. In the American plun 

P.A., not all the namesake species are always present and sane stands contain 

only plun, chokecherry or skunkbrush s m c .  In the Ninebark P.A., American 



plum rnay daninate in addi t ion to the ninebark. 

In the Mountain mhogany/Griffithsl wheatgrass P.A., Canada bluegrass is 

camDn and other species in the existing vegetation include Kentucky 

bluegrass, sun sedge, need1 e-and-thread, Japanese brane , pussytoes (Ant ennar ia 

rosea), sul fur-fler, Spanish bayonet and prickly-pear. In the existing - 
vegetation of the Snowberry P.A., codaninant with the western snowberry are 

Kentucky and Canada bluegrasses and t imthy. C a m ~ n  species with high 

constancy are big bluestem, pink bergamot (Monarda fistulosa var. 

menthaefolia), ninebark, and skunkbrush. Other species include western 

wheatgrass, sedges, poverty oat-grass, needlegrasses, golden banner 

(Thempsis divaticarpa), chokecherry, and wax currant. 

Local thickets of the Hawthorne and Hackberry P.A.s r e s d l e  the American plun 

P.A., wfiich they typically adjoin and which are described below. 

The American plun-Qlokecherry/~bmsh s m c  P.A. has various species that 

nay be c m n  in the existing vegetation. Kentucky and Canada bluegrasses 

show high constancy. Other herbaceous species include tallgrasses, 

needlegrasses, Japanese brane, and cheatgrass in open shrub ,stands. .Shrub , 

species with low constancy or cover include rose, wax currant, boulder 

raspberry, pin. cherry (Prunus pennsylvanica), and all the other namesake 

species of the other P.A.s in this M.U. 

The species in the Smoth s m c  P.A. reserrble the American p I m  P.A. as 

described above except that Oregon grape m y  be c m n .  

In the Ninehark-(Qlokecherry) P.A., bluegrasses are c m n  and other shrubs of 



the Mixed Mountain Shrublands m y  be present. The vegetation of the Mountain 

mple P.A. resembles that of the Ninebark P.A., but with an additional 

tree-like layer of rriples. 

Site 

The Mountain Shrubland M.U. typically occupies small, scattered areas 

throughout the Open Space lands, and is most camPn in the forest-grassland 

ecotone, It is found in concavities or seeps, on north facing slopes, and in 

smll drainages. With the exclusion of the Mountain Mahogany P.A., it occurs 

on very mist, usually moderately well drained soils. The Mountain Mahogany 

P.A. occurs on a s d t  dry, gravelly, coarse, excessively drained soil on a 

north facing, convex slope on the Kassler property. Because its site 

characteristics differ f r m  those of the rest of the M.U., the Mountain 

hhhogany P.A. wi 1 1  be treated separately and general i zat ions about \he M.U. 

will not apply to i t  unless specified. 

Soils of this M.U. are often shallow, coarse and rocky, with the exclusion of 

the Snowberry P.A., which occupies fine soils. SCS rnap units that underly the 

buntain Shrubland M.U. are Baller stony sandy loam, Colluvial land, 

Goldvale-Rock outcrop carplex, Nederland very cobbly sandy loam, Pinata-Rock 

outcrop corrplex, Rock outcrop, Terrace escarpnents, and Valmnt cobbly clay 

loam. The Mountain mahogany P.A. occupies the Juget-Rock outcrop conplex, 

which is derived fran residual, granitic parent material. 

Typical site characteristics and locations of the P.A.s are s m r i z e d  here. 

The Snowberry P.A. occupies fine textured, level or concave soils that receive 

runoff whereas most of the P.A.s occupy d e r a t e  to steep, rocky, coarse 



textured soils. Most examples of the Snowberry P.A. were found on the 

southwestern properties, e.g., Dunn 1 to Wells. In and below the 

forest-grassland ecotone, the American plun, Hawthorn, and Hackberry P.A.s 

occupy seeps on steep slopes, sane north slopes, and many of the -11 

drainages. The American plun P.A. is the most widely distributed type in the 

M.U. and can be seen on the following properties: Boulder Valley Ranch, 

Boulder Mmrial, Kassler, Stengel 2, etc. Exarrples of the Hawthorne and 

(less c m n )  Hackberry P.A.s are found on Boulder -rial and, respectively, 

on Rudd East and Wells, and on Ertl and Dunn 2. The Srmoth'sunac P,.A. is found 

in and above the ecotone on very rocky, often steep sites that it is 

apparently colonizing. Examples can be seen on Dunn 1 or Debacker. 

The Ninebark,P.A. is located in the upper ecotone on north facing slopes and 

in many sm11 drainages in the forest zone. Exanples are found on Abbey, 

Schnell, and Whitternyer. The Mountain Maple P.A. is also found in the upper 

ecotone on north facing slopes, but only at limited locations, on very steep, 

very rocky to bouldery sites and extending up into the coniferous forests in a 

few drainages. Exarrples are found on Culberson, Debacker, Kassler, and Wells. 

Distribution and Disturbance 

The Mountain Shrubland M.U. borders all the other vegetation types on the Open 

Space lands, most frequently bordering the types that are carmon in the 

forest-grass1 and ecotone. 

Often adjoining the Ninebark P.A. at its higher elevation is the 

Douglas-fir1Ninebark P.A. Typically ,adjoining the hbuntain rnaple P.A. at its 

higher elevations is the Douglas-fir/Mountain Maple P.A., and below in 



drainages is often similar vegetation that also includes box-elder (Acer - 
do) and other riparian species. negw 

Disturbance of sane Mountain Shrubland areas is considerable, but mny show 

few signs of grazing or other huxnn-related activities. 

Particularly to the north and south of the study area, on dry coarse soils, 

mountain mahogany is carmon at elevations below ponderosa pine forests and 

above grasslands. Mountain mahogany or Cambel oak (Quercus garhe1 i i) occupy a 

canparable altitudinal zone in other parts of the east slope of the Colorado 

Front Range. ?he limited presence of a subntane shrub zone in the Boulder 

area is not well understood, but may be attributed to locally steep 

topographic and mist meteorological conditions that allow ponderosa pines to 

extend down to grassland vegetation (e.g., see Cooper 1984).  

4.4.6 Riparian Forest/Shrubland (Map Unit R) 

This M.U. contains severa1,P.A.s duninated by deciduous trees and shrubs and 

found'along creeks and drainages. Included are forests, woodlands and 

shrublands with overstories of cottonwood (Populus spp. ), wi l low (Sal ix spp.), 

and river birch (Betula fontinalis). The first turo camunities are located on 

the plains and into the forest-grassland ecotone, while the latter is located 

in and above the ecotone. 

For the River birch P.A. 
(Betula fontinalis P.A.): 

Narrwleaved alder-River Birch hbntane Riparian P.A, Eaker (1984)  
(Alnus incana ssp. tenuifolia-Betula occidentalis 



Montane Riparian P.A. 

Thinleaf alder-River birch/Willow P.A. Johnston (1984) 
(Alnus tenui fol ia-Betula font inal i s/Sal ix spp. P.A.) - - 
Safe river birch stands m y  reserble tvm different P.A.s, listed below, 
The latter two in the following list are synonymus. 

Cf. Thinleaf alderIField horsetail P.A. 
(Alnus tenuifolia/Equisetun arvense P.A.) - 
Cf. Narrowleaf cot tonwoodICoyote wi I low P.A. 
(Populus angust i fol ia/Sal ix exi gua P.A. ) 

Hess (1981) 

Hess (1981) 

Cf. Narrowleaf cottonwood/Coyote willow-River 
birch P.A. Johnston 1984) 
(Populus angustifolia/Salix exigua-Betula fontinalis P.A.) 

For the Sandbar willow P.A. 
(Sal ix ex_igua P.A.): - 
Sandbar willow/Sedge Plains Riparian P.A. Baker (1984) 
(Salix exigua1Carex spp. Plains Riparian P.A.) 

Coyote willow-Willow/Bluegrass P.A. 
(Salix exigua-Salix spp./Poa sp. P.A.) - 

Johnston (1984) 

For the Plains cottorrwood/Willow P.A. (called Foothills Cottonwood) 
(Populus deltoides ssp. monilifera-Salix spp. Foothills P.A.): 

Plains cottonwood-Peachleaf willow/,Coyote willowl Baker (1984) 
Prairie cordgrass* P.A. 
(Po~ulus deltoides ssn. monil ifera-Salix amvedaloidesl 
Salix exigualSpartina pectinata* P.A.) - 
Plains cottonwood-Rio Grande cottonwood-Fremont Johnston (1984) 
cottomod/Peachleaf wi1ldvote willow P.A. 
(Populus sargentii-P. wislizenii-P. franontiil 
Sal ix amygdaloides-3. exigua P.A.~ - - 

Vegetation 

Total cover by vegetation plus 1 it ter is very high in this M.U. except in sane 

areas where the vegetation has been heavily disturbed. 



In addition to the namesake species, inportant species in the River Birch P.A. 

are narrow-leaved alder, narrowleaf cottonwood, and willows (including sandbar 

and - S. depressa ssp. rostrata). Because narrowleaf cottonwood was not often 

found duninating river birch in this study, all .the river birch dcminated 

vegetation is treated in one P.A. (see synonymy). Other species of ten seen 

include western snowberry, chokecherry, muntain maple, box-elder, Canada 

bluegrass, field horsetail, bracken (Pteridiun aquilinun), and cow parsnip 

(Heracleum sphondyliun). In the existing vegetation of the Sandbar Willow 

P.A., widely scattered cottomods and (exotic) Russian-olive trees (Eleagnus 

angustifolia) rnay be present. Sametimes other willows or western snowberry or 

herbaceous species such as sedges are inportant. 

The existing vegetation of the Foothills Cottonwood P.A. has narrowleaf 

cottonwood and willows (especially sandbar) as daninants in addition to plains 

cottomod. Other important, woody species are nunerous and include Populus X 

acminata, (exotic) crackwillow (Salix fragilis), box-elder, and all the , - 
native woody species noted above in this paragraph as well as inportant 

species of the Mixed Mountain Shrublands (see section 4.4.5). Poison ivy 

(Toxicbdendron rydbergii), rose, or currants (Ribes spp.) are often present. - 
Typical herbs include sedges, rushes, bluegrasses, orchard-grass, smooth 

brane, field horsetail, golden banner, Pacific aster (Aster chilensis), and - 
purple meadowrue (Thalictrun dasycarpun). 

The Foothills Cottonwood P.A. includes diverse stands which are intermediate 

between those of the eastern plains and the lower montane zone (Johnston 

1984).  Although disturbed, the Cottonwood Grove on Boulder Creek is one of the 

few rermining stands of the Foothills Cottonwood P.A. in the re'gion that 



I 
exenplifies its potential structural carplexity. Both understory and 

overstory are structurally and floristically carplex, and the density of each 

I layer appears inversely related. The presence of nany exotic species typifies 

the highly disturbed state of the existing vegtation of .the Foothills 

I Cottomod P.A. seen in this study. At its upper elevations, this P.A. 

intergrades with the River Birch P.A. and mesic Mountain Shrublands. 

Site 

I The Riparian M.U. is found throughout the study area along creeks and - 

I drainages, but is more extensive on the plains than above the forest-grassland 

ecotone. All of this M.U. is wet to very moist, sanewhat poorly drained, and 

I with a shallow water table maintained by flowing water. 

I Soils of the Riparian M.U. are shall- to deep, and typically are loamy 

alluvia over gravel and sand. SCS rnap units are typically Loveland and also 

I Niwot soils. This M.U. occurs on benches and floodplains adjacent to 

waterways. 

The mst widespread Riparian P.A. on the plains, Sandbar Willow, occurs along 

I irrigation ditches and on wet, young soils. Exarrples are found on Neuhauser, 

I 
Rudd East, and Short-Milne. The Foothills Cottonwood P.A. grows along the 

creeks in the study area below about 6000' (1830 m), and is found adjacent to 

I creeks with water speeds intermediate between the creeks of the eastern plains 

and the lower montane zone. Soils are often sandy, shallow, and gravelly. 

I Nice examples are located on Burke 1, Cottormvood Grove, and Dunn 1. 

L 

The River Birch P.A. is c-n above about 6100 f t '(1859 m), above the 



elevations supporting the Sandbar Willow and Foothills Cottonwood P.A.s. It 

typically occupies a narrow area having deep soils and was seen along rnediun 

to small drainages, including examples on Debacker, Culberson, and Wells. 

Srnaller drainages support thickets of mountain shrubs that also occupy moist 

upland sites (see section 4.4.5). 

Distribution and Disturbance 

On the plains, the Sandbar Willow and Foothills Cottonwood P.A.s often form a 

mosaic with Wetland M.U.s and are typically heavily disturbed. In the louer 

montane zone, the River Birch P.A. often alternates with areas of rnesic 

Mountain Shrublands along a drainage and is typically only slightly 

disturbed. 

4.5 DISNRBED AND CULTIVATED LAND 

4.5.1 Building (Map Unit B) 

The Building M.U. includes all areas covered by buildings, pavement, and 

graded dirt and gravelled surfaces. It accounts for a very small proportion 

of the City Open Space lands, and is usually located on the plains. 

4.5.2 Disturbed Land (Map Unit D) 

The Disturbed Landl4.U. is daninated by invaders or " w e d s " ,  cannot be 

identified as a plant association, and is not currently used for agricultural 

purposes, including grazing. Usually located on the plains, this M.U. 

i nc ludes abandonned crop1 ands ( "go-backn f i e 1 ds ) and I ands recent 1 y 

disturbed. Species often found include those noted in section 2.2.1 with the 



addition of other ruderal species. 

4.5.3 Agricultural Field (Map Unit A) 

The Agricultural Field M.U. includes fields planted in crops and forage, as 

~ l l  as native vegetation that is grazed or hayed to an extent that the native 

vegetation type is no longer identifiable. 

Hayland species include smooth brame, alfalfa (Medicago sativa), and 

sweet-clover (Me1 i lotus spp.) . Areas of crested wheatgrass (Agropyron 

cristatun) are also in this M.U. Overgrazed native vegetation mapped as 

agricultural is dominated by invaders and increasers, especially blue gram 

and annual branegrasses (see sections 2.2 and 4.2.2). 

All areas are located below the forest-grassland ecotone. E-ichardson 2, 

Jenik, and Teller are exarrples of croplands andVan Vleet has areas of hayed 

and of grazed Agricultural lands. 

4.5.4 Open Water (Map Unit 0) 

The Open Water M.U. includes ponds, lakes, and reservoirs, vhich are typically 

situated on the plains. 



5.0 RESULTS AND DISCUSSION: VEGETATICN C1N THE OPEN SPACE PROPEPZIES 

Some of the vegetation infonration collected in this work is best s m r i z e d  

by property or group of properties. In this section are comnents on 

vegetation or floristic features, and a s m r y  of treeline and natural 

vegetation (NV) on the Open Space lands. The properties are organized into 

fifteen (15) groups on the bases of physical proximity, similarity in existing 

vegetation and land use, and similarity in natural vegetation. For 

convenience, the groups are nmbered and named for the single property that is 

the largest, is centrally located, or is most representative of the group. - 

The order of discussion of the groups is clocLwise starting on the plains. 

Prediction of natural vegetation utilized SCS soils rnaps and soils infornation 

shown in Table 5-1 as well as knowledge of 1and.use and existing vegetation. 

5.1.1 Group 1 - Teller 

Group 1, or the Teller group, is located on the plains,north of Baseline Road, 

and supports vegetation that is heavily altered by hurrans. In this group are 

the fol lowing properties: Eccher, Green, Jenik, Minni trista, Richardson 2, and 

Teller. The predaninant M.U. is Agricultural Field. 

Based upon the SCS soils maps, the NV on most of Eccher, Richardson 2, and 

Teller would be Mid-height Grassland to Xeric Tall Grassland. The NV on Jenik, 

Green, and Ministrista would be Mid-height Grassland except that the latter 

tuo have been recontoured by hmans and contain irrigation ditches. 



Table 5-1: Typical Natural' Vegetation on SCS Map Units in the 
Boulder Area 

.?his table is based on observations of vegetation made in this study as well 
as information f r m  SCS Range Conservationist Harvey Sprock. In order to rnake 
a more readable table, third letters in the SGS map units (hbreland and 
Moreland 1975) are not shown here. Since most soils are at least moderately 
well drained and rroderately deep, selected typical features show only 
exceptions to this general pattern, as well as showing soil texture. A ' ? "  in 
the table indicates that there were no direct observations in this study of 
the specifiedNV on the soil map unit, but that the NV M.U. shown is 
probable. Pdditional NVs for a specific soil M.U. are possible. N V M . U . s  are 
listed alphabetically by syrbol within a soil, 

SOIL TYPICAL NATURAL VEX;ETATICN 
m, NAME TYPICAL FEATURES SYMBOL, NAME 

Ac , Ascalon & sandy loam 
Ao, Ascalon-Otero ccnplex 

? G, Mid-height Grassland 
? X, Xeric Tall Grassland 

Ba, Baller stony stony sandy loam, H, Skunkbrush Grassland 
sandy loam shallow M, Mountain Shrubland 

P, Ponderosa Pine Forest 
V, Ponderosa Pine Savannah 
X, Xeric Tall Grassland 

Co, Colby silty clay silty clay loam G, Mid-height Grassland 
loam & 

Ct, Colby-Gaynor canplex 

Cu, Colluvial land variable, often H, Skunkbrush Grassland 
rocky sandy 1 oam M, Mountain Shrubland 

V, Ponderosa Pine Savannah 
X, Xeric Tall Grassland 

Fc, Fern Cliff-Allens rock outcrop 
Park-Rock outcrop 

i, Douglas-Fir Forest 
P, Ponderosa Pine Forest 

Ga, Gaynor silty clay silty clay loam G, Mid-height Grassland 
loam 

Gr, Goldvale-Rock rock outcrop C, Cliff 
outcrop conplex ? F, Douglas-fir Forest 

M, Mountain Shrubland 
P, Ponderosa Pine Forest 
T, Talus 
? V, Ponderosa Pine 

Ha, Hargreave fine 
sandy loam ' 

fine sandy loam X, Xeric Tall Grassland 



Table 5-1 continued 

He, Heldt clay c 1 ay G, Mid-height Grassland 

Jr, Juget-Rock outcrop rock outcrop, C, Cliff 
ccmplex shal law, F, Douglas-f ir Forest 

excessively drained M, Mountain Shrubland-only 
Mountain Mahogany P.A. 

P, Ponderosa Pine Forest 
T, Talus 
V. Ponderosa Pine Savannah 

Ku, Kutch clay loam clay loam G, Mid-height Grassland 

Lo, Lonpnt clay clay, salty, alkaline, W, Wetland 
poorly drained 

Lv, Loveland soils gravel ly sandy, L, Mesic Tall Grassland 
sormvha t poor 1 y R, Riparian 
dra i ned W, Wetland 

hld, ~Manter sandy loam sandy loam ? G, Mid-height Grassland 
? X, Xeric Tall Grassland 

!ie, hknvel loam 1 oarn G, Mid-height Grassland 

PJd, Nederland very very cobbly sandy G, Mid-height Grassland- 
cobbly sandy loam loam only Mountain hluhly P.A. 

H, Skunkbrush Grassland 
M, Mountain Shrubland 
P, Ponderosa Pine Forest 
X, Xeric Tall Grassland 
V, Ponderosa Pine Savannah 

i%, Niwot soils sanehat poorly L, Mesic TaIl Grassland 
drained R, Riparian 

W, Wetland 

Nn; Nunn sandy clay sandy clay loam G, Mid-height Grassland 
1 oam 

Nu, Nunn clay loam clay loam . G, Mid-height Grassland 

Nv, Nunn-Kim complex clay loam C, Mid-height Grassland 

Pg, Peyton-Juget very very gravelly loamy P, Ponderosa Pine Forest 
gravelly loamy sands X, Xeric Tall Grassland 

. sands ? V, Ponderosa Pine Savannah 



Table 5-1 continued 

P r ,  Pinata-Rock very stony loamy C, Cliff 
outcrop conplex f ine sand M, Mountain Shrubland 

P, Ponderosa Pine Forest 
T, Talus 
V, Ponderosa Pine Savannah 

Re, Renohill loam 1 oam 

Rn, Renohill silty silty clay loam 
clay loam 

~o,'~ock outcrop rock outcrop, 
very shallow 

Sa, Sarnsil clay & clay, shallow 
Se, Sams i 1-Shingle c q l e x  

5, Simile stony loam stony loam 

Te, Terrace cobbly, stony, 
escarpnent shal low 

Va, Valmont clay loam clay loam 

Vc, Valmnt cobbly cobbly clay loam 
clay loam 

We, Weld fine sandy fine sandy loam 
1 oam 

WI, ib'e Id loam l oam 

E, SteepISparse Vegetation 
G, Mid-height Grassland 

G, hlid-height Grassland 

C, Cliff 
F, Douglas-fir Forest 
bt, Mount a i n Shrub 1 and 
P, Ponderosa Pine Forest 
T, Talus 

G, Mid-height Grassland 

E, SteepISparse Vegetation 
P, Ponderosa Pine Forest 
X, Xeric Tall Grassland 
? V, Ponderosa Pine Savannah 

G, Mid-height Grassland- 
on louer slopes 

M, Mountain Shrubland 
X, Xeric Tall GrassIand 

G, Mid-height Grassland 

H, Skunkbmsh Grassland 
M, Mountain Shrubland 
P, Ponderosa Pine Forest 
X, Xeric Tall Grassland 
V, Ponderosa Pine Savannah 

? G, 9Iid-height Grassland 
? X, Xeric Tall Grassland 

G, Mid-height Grassland 



5.1.2 Group 2 - Ertl 

Group 2, or the Ertl group, is located on the plains north of Baseline Road 

and supports special flora and plant camunities in spite of the fact that 

m s t  of i t  is heavily altered by h m n s .  Kaufmann and Ertl (or, the White 

Xocks Natural Area) are the two parcels in .this group. The single largest 

M.U. is Agricultural Field. 

Rare plant species on the Ertl parcel were discussed in section 2.1.2 and the 

locally unusual Sand SagebrushISand Dropseed P. (in M.U. H) was described in 

section 4.3.1. 

Based upon the SCS soils map, the Agricultural Lands in this group are likely 

to support NV that is Mid-height to Xeric Tall Grassland. The NV on all other 

vegetated areas are expected to be the same as the existing vegetation, except 

that the \Vetland on ErtI is likely to have NV of Mesic Tall Grassland. 

5.1.3 Group 3 - McKenzie 

Group 3, or the McKenzie group, is located on the plains north of Baseline 

Road, is heavily altered by both h m n s  and prairie dogs, and contains a 

variety of Wetlands, including saline areas. In this group are the following 

properties: Andrus, Belgrove, Hart-Jones, McKenzie, and Reynolds. Agricultural 

Field and Mid-height Grassland are the major M.U.S. 

A playa in the northwest corner of the McKenzie property supports sane unusual 

plants, and was described in section 4.2.6. 

Based upon the SCS soils map, the NV on the following areas is predicted to be 



B 
Mid-height Grassland: all of Andrus except the very southwst and southeast, 

I all of the northern part of h.icKenzie except for the playa, Belgrove north of 

Fourmi le Canyon Creek, and m s t  of Hart-Jones. Reynolds and the southern parts 

I of McKenzie and Belgrove are predicted to support Xeric Tall Grassland NV. The 

B 
Agricultural Field M.U. on southern Andrus is likely to support NV of hlesic 

Tall Grassland or Wetland. The only Riparian Forest would be on Belgrove. 

5.1.4 Group 4 - Cottonwood Grove 

Group 4, or the Cottonwood Grove group, is located on the plains north of 

Baseline Road along Boulder Creek, is heavily to moderately disturbed, and is 

I primarily Riparian and Wetland, with sane Agricultural M.U. Properties in this 

group are: Arnold, Cottonwood Grove, Flatirons Industrial, Short-Milne, and 

Valmnt Industrial. 

Vegetation and floristic studies of the Cottonwood Grove have been carried out 

by Dr. Jane Bock and Maureen OIShea Stone (personal camunication) at the 

University of Colorado, Boulder (see section 4.4.6) 

Based upon the SCS soils map,  the'^^ of this group is similar to the existing 

vegetation, with the replacement of m s t  Disturbed and Agricultural M.U.s by 

Riparian or Wet1ar.d M.U.s, and with the exception of that part of Short-Milne 

that is a reclaimed gravel pit. It is likely that hlesic Tall Grassland would 

be present in the NV at s m  existing Wetlands. 

5 . 1 . 5  Group 5 - Van Vleet 

Group 5, or the Van Vleet group, is located on the plains primarily south of 

3aseline Road along South %ulder Creek, is heavily to moderately disturbed, 



and contains most of the Mesic Tall Grassland NV in the study area. Seven 

properties are in this group: Burke 1, Burke 2, Cebhart, Hedgecock, Neuhauser, 

THP, and Van Vleet. Agricultural Field and Mesic Tall Grassland are the mjor 

!.I.U.s. Groups 4 and 5 together contain most of the Riparian M.U. 

A couple of interesting aspects of the existing vegetation will be noted 

nere. First, the Riparian area on Burke 1 contains nice examples of 

hybridization between plains and narrow-leaved cottorwoods. Also, sane rare 

orchids are found on this property (Bill Jennings, persona1 ccmnmication, 

1985). Second, the mosaic of drier and wetter vegetation on the Hedgecock 

property offers a good example of the difficulty of determining whether land 

use or site factors explain the vegetation pattern, although it appears to be 

the latter in this case. 

Based upon the SCS soils map, hV of hiesic Tall Grassland is expected on the 

fcllowing properties: all of Cebhart, Burke 1 and 2 excluding the Riparian 

h1.U. and the very southeast corner of Gebhart; most of Van Vleet uest of 

I.1cGinn Di tch and South Boulder Creek; and THP West and Hedgecock where t!es ic 

Tall Grassland is the existing vegetation. Some discussion of Mesic Tall 

Grassland rJV on THP &st is found in section 4 . 2 . 5 .  Riparian NV is expected at 

the existing aiparian areas. Xeric Tall Grassland is the predicted NV on 311 

areas \+ere i t  IIOW exists plus the very southeast comer of Cebhart, and on 

Van Vleet east of h1cGinn Ditch and South Boulder Creek. Some small areas of 

Mid-height Grassland are expected on fine, upland soils. 

5.1.6 Group 6 - Yunker 

Group 6, or the Yunker group, is located on the plains south of Baseline Road, 



is heavily to lightly disturbed, and is predaninantly Mesic and Xeric Tall 

Grassland, Properties in this group are: Church, Klein-Hoover Hi 11, Gal lucci, 

Short , and Yunker . 
'Ihe Short property has an interesting mosaic of wetter and drier vegetation 

types that correspond to slight topographical differences. The factors 

causing the mosaic of Wetland (including Inland Saltgrass) and Mesic Tall 

Grassland on Klein-Hoover Hill are not clear. Localized prairie dog activity 

and irrigation ditch seepage may be contributing factors. 

Based upon the SCS soils map, NV on mst of this group is Xeric Tall Grassland 

with areas of Mid-height Grassland on fine soils on western Klein (now 

Agricultural Field), and small areas on' Yunker and Gallucci. Other discussion 

of this group is found in sections 2.2 and 4.2.5. 

5.1.7 Group 7 - Rudd East 

Group 7, or the Rudd East group, is located south of Baseline Road and east of 

Colorado 93, is heavily to moderately disturbed, and contains the lowest 

elevation extension of the forest-grassland ecotone in the area and on Open 

Space lands. Properties in this group are Richardson 1, Rudd East, Salstrand 

and Twelve Sixty Five Co. Although Xeric Tall and Mid-height Grasslands 

account for much of the land area, woody vegetation is also conspicuous. 

?he NV of this group is expected to reshle the existing vegetation,.but with 

the exclusion of the Short Grasslands. However, the full extent of the 

Ponderosa Pine Savannah and Forest NV is unknown. Good pine reproduction was 

observed on many rocky areas on Rudd East that ntxv support Skunkbrush 



Grassland. A1 though the extent of most mapped areas of ponderosa pines changed 

imperceptibly betueen 1937 and 1980, Rudd East supports one area of pines that 

advanced significantly. It is the savannah area west of Marshall Lake 

bordering the western property boundary. The difference betwen the 1937 and 

1980 extent of this savannah resembles the difference between the green area 

on the 1965 USGS topographic basanap and the savannah area on the existing 

vegetation map. 

5.1.8 Group 8 - Flatirons Vista 

Group 8, or the Flatirons Vista group, is located west of Colorado 93 and 

south of Colorado 398 at the southermst extent of the Open Space lands, is 

heavily to derately disturbed, and exemplifies the forest-grassland ecotone 

but with few shrub-daninated areas. Properties in this group are Dunn 2, 

Flatirons Vista, Rudd West, and Stengel 2. Mid-height Grassland is the most 

extensive M.U. Xeric Tall Grasslands cover areas of Dunn 2 and Rudd West, 

while Ponderosa Pine Forest and Savannah cover areas of Flatirons Vista and 

Stengel 2. 

The latter properties are of interest for several reasons. They support the 

louest elevation examples of muntain rrnrhly dominated vegetation in the study 

area, and as noted before in section 2.2, they are one of the few areas not 

hit by mountain pine beetle infestation. Soil factors resemble those of .Rocky 

Flats to the southeast. The Short Grassland on Rudd West contrasts strikingly 

to the neighboring Xeric Tall Grassland on Rudd East and is apparently due to 

past overgrazing. 

The predicted NV in this group. differs frcm the existing vegetation only in 



the following ways: The Short Grasslands on Rudd West and the mosaics of 

Mid-heightlShort Crasslands have NV of Xeric Tall Grassland. Howver, the area 

of Short /Mid-height Grasslands mosaic has NV of   id-height Grassland. The full 

extent of Ponderosa Pine Forest and Savannah NV is unclear, since there have 

been sane minor increases in extent and density of pines that have advanced 

Savannah and Forest boundaries since 1938. Havever, i t  appears that the pines 

now occupy almst all of the areas that have Savannah or Forest NV. 

5.1.9 Group 9 - Stengel 1 

Group 9, or the Stengel 1 group, is -located west of Colorado 93 and north of 

Colorado 398, is slightly (especially-Dunn 1) to derately disturbed, and 

represents a forest-grassland ecotone with extensive shrublands. Properties 

in this group are Dunn 1, Frasier F a m ,  and Stengel 1. Xeric Tall Grassland 

and Skunkbrush Shrub Grassland are the most extensive P.A.s, but Mid-height 

Grassland, Wetland, Ponderosa Pine Forest and Savannah, and Mountain Shmbland 

all cover noticeable areas. 

?he existing vegetation in this group is apparently similar to the NV, but 

with the Agricultural Field on Dunn 1 probably having NV of hlesic Tall 

Grassland. No significant changes in treeline since 1938 were found with one 

exception. Increases in density of the very widely scattered pines present in 

1938, which occurred primarily before 1965, have produced the Ponderosa Pine 

Savannah just northnortheast of Stengel Mesa. 

5.1.10 Group 10 - McCann 

Group 10, or the-McCann group, is located at the southwestern extent of the 



study area, is slightly to not disturbed, and extends frun the lower forest 

boundary up into the mesic Douglas-fir M.U., which is more extensive in this 

group than in any other. Properties in this group are brute, Carpbell, 

Culberson, Debacker, and McCann. Ponderosa Pine Forests are the other main I 
M.U., and areas of hlountain Shrubland and Talus are evident. 

'Ihe existing vegetation in this group is apparently similar to the NV. No 

measurable changes in treeline since 1938 were found. ! 
5.1.11 Group 11 - Wells 

Group 11, or the Wells group, is located just south of Table Mountain in the u 
southwestern part of the study area, is moderately to not disturbed, and 

extends fran the forest-grassland ecotone up into the central Ponderosa Pine I 
zone. Properties in this group are Abbey, Wells, and McStain. Ponderosa Pine 

Forests predaninate and all the other woody M.U.s of the ecotone and l m r  

montane zone are represented. 1 
A very srrall but striking area of Mesic Tail Grassland is located along the 

road to the water tank on the Wells property, and is probably th,e result of 

water seepage. Within the Ponderosa Pine Forests and Savannahs, several sedge 

specimens were identified, and both sun sedge and Carex pityophila were found, - 
I 

but not always in the expected sites, i.e., with the latter in the open forest 

and the former in the closed forest. More investigation of the sedges in the 

I 
Ponderosa Pine M.U. is needed. I 
The existing vegetation in this group is apparently similar to the Mr. No 

significant changes in treeline since 1938 were found, with the exception of 

I 



tulo small openings in the pine forests in 1938 on southeast Wells that are now 

mapped as forest or savannah. 

Taken together, groups 9, 10 ;nd 11 contain a1 1 of the Talus M.U., most of the 

Ponderosa Pine and Douglas-fir Forests. and m c h  of the Ponderosa Pine 

Savannah. '~kunkbrush Grass 1 and. and Moun ta in Shrub1 and on the Open Space 

propert i es. 

5.1.12 Group 12 - Kassler 

Group 12, or the Kassler group, is located southwest of downtown Boulder, is - 

slightly to not disturbed, and contains primarily north facing slopes that 

extend from the ecotone up into the ponderosa pine zone. Properties in this 

group are Collins, Kassler, Merraset, Overlook, Schnell and Tippit. Shrublands 

and forests predaninate on the rocky substrates typical of this group. 

The Kassler property contains the only area of Mountain Mahogany P.A. on the 

Open Space lands in this study, as well sane ferns that grow only on granitic 

rocks. 

'Ihe existing vegetation in this group is apparently similar to the NV.  No 

measurable changes in treeline since 1938 were found. 

5.1.13 Group 13 - Boulder Memrial 

Group 13, or the Boulder Manorial group, is located northwest of downtow 

Boulder, is slightly to heavily disturbed, exemplifies the vegetation patterns 

on the first hogbacks above the plains, and extends up into the ponderosa pine 

zone. Properties in this group are Boulder hlemrial, Cunningham. Hutchinson, 



Sanitas, Smith, Spring Valley, Summers, and Wittemyer. While .the latter 

property is primarily Ponderosa Pine Forest, the other properties in this 

group support grasslands and various woody camunities typical of the 

ecotone. 

The existing vegetation in this group is apparently similar to the NV, 

although the NV of the Short Grassland is likely to be Mid-height or Shrub 

Grassland. The only noteworthy change in treeline since 1938 is an increase in 

a Pine Savanngh on Boulder Memorial due to a slight increase in tree density. 

On hhittenyer, forests have become denser and sane meadows within the pines 

have increased (presmbly due to logging). 

5.1.14 Group 14 - Erni 

Group 14, or the Erni group, is located west of Broadway (US 36) and north of 

TWJ Mile Canyon, is slightly (south of Lee Hill Road) to heavily disturbed, 

and extends fran the plains up to the first hogbacks, which support Ponderosa 

Pine M.U.S. Properties in this group are Erni, Gilbert, Leach-Arnold, Moore, 

Mann, Parsons,- Proper, and Wonderland Lake. The rnain M.U.s are Mid-height and 

Xeric Tall Grasslands, and there are srra'll areas of hbuntain Shrubland. 

Vegetation and floristic features of note include several areas of 

SteepISparse Vegetation, one of which (on Mann) supports Bell's twin-pod (see 

section 2.1.2); and a burn on Erni. 

The existing vegetation in this group is apparently similar to the NV. There 

are no changes in treeline since 1938, with the exception of a few of the 

smll, existing Ponderosa Pine Savannahs, which supported only very widely 



scattered pines in 1938. 

5.1.15 Group 15 - Boulder Valley Ranch 

Group 15, or the Boulder Valley Ranch group, is the northermst group in this 

study, is located on the plains east of US 36 (Broadway) and west of Boulder 

Reservoir, and is quite heavily disturbed by h-ns and prairie dogs. 

Properties in this group are Boulder Land, Irrigation and Pomer; Boulder 

Valley Ranch; Boulder Warehouse; and Lore. The single m s t  extensive M.U. is 

Mid-height Grassland, there are noteworthy areas of Wetland and Agricultural 

Field, and small areas of SteepISparse Vegetation and Mountain Shrubland, 

Based on the SCS soils map, the NV includes the existing Wetland and is 

predcminantly-Mid-height Grassland, with the following exception: Xeric Tall 

Grassland is predicted to be the NV on: Lore excluding the very northerly 

slope; the adjacent, northernst part of Boulder Valley Ranch; the 

southmestern corner of Boulder Valley Ranch and a narrow continuation onto 

Mesa Reservoir; and the northwst part and a narrow band of southwestern 

Boulder Land, Irrigation and Powr. The existing areas of SteepISparse 

Vegetation and l~ountain Shrubland are predicted to be the NV. 

Treeline is considered here coincident with the boundaries of Ponderosa Pine 

Savannah or coniferous forest. Historic treeline as discerned fran 1937 and 

1938 aerial photographs was conpared to existing vegetation and to green 

(forested) areas on the USGS topographic basemaps produced in 1965 and 1966. 

Some interpretation of the green areas uas necessary, since the USGS 



apparently mpped green areas where trees corrprise over about 15% cover 

whereas pine savannahs in this work m y  be mapped down to 5% tree cover. 

In general, there were few or -1 1  changes in historic treeline betueen 

193711938 and 1980. Apparently, forest recovery £ran the heavy initial 

disturbance of the 19th Century settlement period was acccnplished by 1937 on 

most City Open Space lands. Only tum sites. (both savannahs) experienced 

significant advancement of trees: on Rudd East west of Marshall Lake at the . 

western property boundary, and on Stengel 1 northnortheast of Stengel Mesa. 

Some minor increases in tree density that extended savannah boundaries were 

seen on another area of Rudd East, three areas of Flatirons Vista, and one 

area of Boulder Memrial. The sites experiencing tree invasion have coarse, 

rocky soils that are often Nederland very cobbly sandy loam which support 

Xeric Tall Grasslands. Also seen betwen 1937 and 1980 were some increases in 

forest density. The observations reported here are consistent with the 

results of other studies (see section 2.2.3). 



lhis study provides the basis for making management recomnendations for the 

City of Boulder Open Space properties, but it was beyond the current scope of 

work to make specific recam~ndations, for instance, concerning fire or 

grazing on specific properties. Ceneral discussion of disturbance factors is 

presented in section 2.2. A different kind of limitation of this study 

concerns the management practices on adjoining public lands, that is, City of 

Boulder Mountain Parks and Boulder County Open Space lands. Management of a1 1 

public lands rmst be coordinated in order to achieve the best results, and an 

inventory of all the public lands should ideally precede the fomlations of 

speci-fic managarrent policies. Thus the following c m n t s  are directed at 

selected topics that arose in the course of this study and are not a 

ccmprehensive discussion of mnaganent issues or options. 

First, annual rmnitoring of range and pastureland site conditions is necessary 

in order to document vegetation changes as they relate to management 

practices. ,SCS range survey methods have been developed and are widely used 

for such purposes. Site trends are based upon measurements of percent plant 

species carpsition and condition classifications taken over a series of 

years. Fur.themre, a long range managanent plan for the Open Space lands is 

needed so that site condition and trend can be evaluated against a meaningful 

I goal. Goals for specific properties should be part of the long range 

management plan. 

I A holistic managanent approach is needed: i.e., one that considers ecosystem 

I and species characteristics and health, as well as hurran use, such as for 



livestock grazing or recreation. The management program recently developed by 

the City Open Space Department for range and pastureland utilizes such an 

approach (D. Antonio 1986, personal cmtmnication). 

Protection of riparian vegetation should be a high priority. Riparian 

ecosystem are a scarce, valuable, and.shrinking resource in the West, and are 

sensitive to disturbance (e.g., see Johnson et al. Coords. 1985; Kusler et - 

al. 1983; Thanpson and Strauch 1985). Livestock grazing should be very 

carefully managed on all areas of Cottonwood Forest on the City of Boulder 

Open Space lands in oder to allow vegetation recovery fran past overuse. 

Continued management efforts should be directed at improving the condition of 

all properties that show deterioration due to poor management of grazers. As 

noted in section 2.2, between 1976 and 1983, management practices directed at 

improving range conditions on Open Space lands resulted in substantial 

improvements in condition while still allowing livestock use. Of particular 

concern are properties with Mesic Tallgrass natural vegetation that are not in 

healthy condition, e.g, the south end of Gebhart, and part of Van Vleet. Such 
- 

areas should not be forgotten while all attention focuses on the Mesic Tall 

Grasslands that are in healthy condition and have been designated as Natural 

Areas (see section 4.2.5). 

Two other aspects of management of the tall grasslands on Open Space lands 

will be briefly discussed here. First, irrigation ditch seepage is apparently 

supplying water that supports Mesic Tall Grasslands on the olurch, Yunker, and 

possibly the ?HP East properties. However, since sane of these areas have now 

been designated as Tallgrass Natural Areas, any changes in their moisture 



regime should be carefully evaluated. 

I Second', a1 though invasion of Xeric Tall Grasslands by ponderosa pines is 

I occurring, these grasslands do not appear to be threatened by ponderosa pine 

advances, which was a concern expressed by sane Open Space personnel. 

Treeline advances since 1938 have been nonexistent on many properties, -11 

on a few Open Space properties, and substantial only at tw locations. Local 

I site conditions, especially drainage and soil texture, are primary influences 

I on the suitability of the grasslands for coniferous trees. In sane areas, an 

open ponderosa pine canopy with a Xeric Tall Grassland understory is 

I apparently a stable association (see sections 4.3.2 and 4 . 4 . 1 ) .  Also, Xeric 

Tall Grasslands are distributed throughout the East slope of the Colorado 

I Front Range. However, disturbance history as well as recent disturbance affect 

I 
the likelihood of tree invasion into neighboring grasslands (see section 2 . 2 ) .  



The mtivation for this vegetation inventory is to provide the basis for 

inproving the management and preservation of the City of Boulder Open Space 

lands. The purposes of this work are to identify, characterize, and map the 

vegetation types; carry out a floristic inventory; relate the natural 

vegetation to enviromntal factors, particularly disturbance and soil 

factors; investigate changes in historic treeline; predict the potential 

natural vegetation; and make management recarmendations. The work was carried 

out in 1984 and 1985. Reconnaissance survey methods like those of Baker (1982) 

=re used. 

Natural vegetation on the City of Boulder Open Space lands is quite diverse, 

ranging fran very dry Shale Barren Grasslands through met hlesic Tall 

Grasslands to very mist Mountain Shrublands and Douglas-fir Forests. 

Excluding Short Grasslands and Agricultural Fields, vegetated Map Units 

(M.U.s) typically support existing vegetation that is recognizable as plant 

associations (P.A.s), although hunan activities have affected virtually all of 

the vegetation. 

In the last century, livestock grazing and logging were widespread. Fires are 

important natural events, although their frequency and characteristics are 

altered byhunans. Other natural disturbances include floods, windstdtms, 

erosion, slurping, infestations, and grazing by native herbivores. Other 

hmn-related disturbances include forest management, mining, quarrying, 

agriculture, mowing for hay, irrigation, construction of trails, roads and 

structures, and recreational use. Thus the existing vegetation 



characteristics reflect both the rich disturbance history of the lands as sell 

as site factors. 

Site factors that are m s t  important in determining vegetation patterns affect 

plant-available moisture: elevation (affecting precipitation and temperature); 

site drainage and water capacity (especially affected by slope position, 

steepness, soil depth, and soil texture); and aspect (especially in and above 

the forest-grassland ecotone). 

?he forest-grassland ecotone occupies elevations betwen approximately 5700 

and 6200 ft (1737 and 1890 m) and contains a concentration of shrub-daninated 

commnitkes as opposed to the grasslands predaninating at lower elevations and 

the coniferous forests at higher elevations. However, a well-defined, 

sub-forest, altitudinal zone dominated by shrubs is absent fran the study 

area. 

Most poorly drained and riparian sites are located in and below the ecotone 

and typically support characteristic graminoids (including Mesic Tall 

Grassland corrrmnities), and deciduous shrub and tree c m i t i e s ,  

respectively. Often, in and above the ecotone, Ponderosa Pine Forests occupy 

very rocky, coarse soils while neighboring, finer soils support grasslands. 

Above the ecotone, Douglas-fir Forests are found only on very moist sites that 

are often on steep, rocky, north facing slopes. Treeline advances since 1938 

have been negligible or small on most of the Open Space properties, and have 

occurred significantly only at tm locations which have cobbly coarse soils. 

Such soils ' are also a "preferred" substrate for Xeric Tall Grasslands, which 

are found in the ecotone down into the grassland zone, where western 



wheatgrass predaninates on finer soils. 

The M.U.s that were studied are listed b e l w  fran drier to wetter vegetation 

types within each physiognmic category: 

I. Less disturbed map units 2 

A. ' Grassland 
E, Steep/Sparse Vegetation 
S, Short Grassland 
G, Mid-height Grassland 
X, Xeric Tall Grassland 
M, Mesic Tall Grassland 
W, Wetland 

B. Savannah 
H, Skunkbrush Grassland 
V, Ponderosa Pine Savannah 

C. Forest , woodl and and shrub1 and 
P, Ponderosa Pine Forest 
C, Cliff 
T, Talus 
D, Douglas-f ir Forest 
M, Mountain Shrubland 
R, Riparian ForestIShrubland 

11. Disturbed and cultivated map units 

£3, Building 
D, Disturbed Land 
A, Agricultural Field 
0, Open Water 

In the thirteen M.U.s representing natural vegetation, a total of thirty-nine 

P.A.s were recognized. Of the thirty-nine P.A.s, twelve described here are 

new P.A.s, but closely reshle other P.A.s or vegetation types reported in 

prior work. mese twelve P.A.s are in the following M.U.s: SteeplSparse 

Vegetation, Skunkbrush Grassland, Ponderosa Pine Forest, Cliff, Talus, 

Douglas-fir Forest, and Mountain Shrubland. Several P.A.s described here have 

not been previously reported in Daubemire habitat type work nor have closely 



related vegetation types been found in the literature. Of particular note are 

I the following Mountain Shrublands: 

I Skunkbrush smc/Bin bluestem Shrub Grassland P.A. - 
(Rhus ararratica ssp. trilobatalAndropogon gerardii - 
Shrub Grassland P.A.) 

I American p l ~ o k e c h e r r y / ~ b ~ s h  sunac P.A. 
(P~unus - arnericana-Prunus virginiana var. melanocarpa/Rhus 
a r m t  ica ssp. tri lobata P.A.) 

1 Ninebark-(Chokecherry) P.A. 
(Physocarpus rnonogynus-(Prunus virginiana var. melanocarpa) 

I P.A. ) 

Mountain maple/Chokecherry-Ninebark P.A. 
(Acer B1ab&/~runus vitginiana var. melanocarpa-Physocarpus 

I 
- 
monogynus P.A.) 

I Although full characterization of many of the P.A.s on the Open Space lands 

will recpire more data, the P.A.s m s t  in need of study are in the Ponderosa 

! Pine Forest and Mountain Shrubland M.U.S. 

I The fomlation of specific mnagement recarmendations for the Open Space 

lands was beyond the scope of this study, but sane management needs becarm 

obvious in the course of this work. 'Ihe most carprehensive needs are for 

annual monitoring of rangeland site conditions in order to docunent vegetation 

I changes as they relate to management practices, and for a holistic, long range 

management plan that will provide meaningful, site-specific goals. 

I 
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