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BREEDING BIRD STUDY 

INTRODUCTION 

Preserving w i ld l i fe  habi ta t  and nat ive and/or unique fauna is  one purpose of the 

C i t y  o f  Boulder's Open Space system. Since.the advent o f  the  Open Space system 

i n  1967, v is i tor  use has increased as accessibi l i ty and the t r a i l  system have 

developed, and as the system i t se l f  expanded. Vis i tor and land use must be 

managed t o  insure the system's integr i ty,  and one o f  the f i r s t  steps toward proper 

resource management is a resource inventory. 

Breeding avifauna on the City's Open Space lands have not  been quant i tat ively 

surveyed, yet  this in format ion and knowledge o f  the re la t ive use o f  avian habi tats 

are required fo r  management o f  th is  resource. A t  the request o f  the City 's Real  

Estate/Open Space Department, a 3-year research study (1984-86) was in i t ia ted t o  

obtain data required f o r  the preservation o f  avian habitats. Study objectives were 

to: (1) map Open Space habitats; (2 )  ident i fy  breeding species and determine the i r  

densities by babi ta t  type; (3) est imate numbers of  each breeding species on Open 

Space; (4) l i s t  breeding and nonbreeding species observed on Open Space and the 

habitats they uti l ized; (5) evaluate the  re la t ive importance o f  d i f fe ren t  habitats t o  

breeding birds; ( 6 )  document raptor  use including numbers, locations of  historic, 

inact ive and act ive nest sites, and product iv i ty;  (7) evaluate effects, par t icu lar ly  

on sensitive b i rd  groups, resul t ing f r o m  human use o f  Open Space; and (8) provide 

management recommendations. 

STUDY AREA 

2 Open Space parcels were located in a 120 mi area (40'5' t o  39 '55 '~  and 1 0 5 ~ 1 9 '  t o  

1 0 5 ~ 8 ' ~ )  surrounding the C i t y  o f  Boulder, Boulder County, Colorado. Elevations 

range f r om 1,545m (5,070 f t )  on the E r t l  parcels t o  2,283~1 (7,490 f t )  on the 

Campbell property, a di f ference o f  738m (2,420 f t )  i n  1 6  k m  (10 mi). C l ima t i c  

differences over this a l t i tud ina l  gradient have produced a diversi ty of habi tats 

supporting a r i ch  avifauna. 



The study area contains the in ter face o f  the Plains Grassland and Lower  Montane 

Forest l i f e  zones ( ~ a r r  1961, 1964). Physiographic units running f r o m  east t o  west 

in the area are plains, floodplains, mesa-terraces, higher mesas, and the foothi l ls 

(Vestal 1914). The general character of vegetation i n  the Boulder area is described 

by Mar r  (1964) and Weber (1964). Bunin (1985) recent ly surveyed the vegetation on 

the Open Space System. 

Between the 1984 and 1985 f ie ld  seasons, 13 parcels were added t o  the Open Space 

system amounting t o  an addit ional 763.8 ha (1,886.4 acres). Qual i ty and areal 

extent o f  habitats present on these parcels s igni f icant ly contr ibuted t o  avifauna 

habitats and the species now observed on Open Space. Perhaps the most signif icant 

addit ion was the E r t l  Conservation Easement which doubled the area o f  Open Space 

lakes and ponds. This parcel  o f  reclaimed, f looded gravel p i ts  is expected t o  

develop in to  habi tats s imi lar t o  tha t  found around Sawhil l  and Walden Ponds. 

METHODS 

HABITAT MAPPING 

C i t y  o f  Boulder Open Space (Fig. 1) was s t ra t i f i ed  by uniforrn habi ta t  types and 

mapped on  1" : 24,000" USGS topographic maps using 1" : 12,000" and 1" : 6,000" 

aer ial  photographs. A l l  habi ta t  boundaries were ground-truthed. A d ig i ta l  

electronic planimeter was used t o  determine loca l  and cumulat ive habi ta t  acreage . 

(Table 1). 

Six major habi tat  types were indent i f ied f o r  sampling: (1) riparian, (2) mountain 

shrub, (3) coniferous (ponderosa pine) forest, (4) t'native'f grassland (undisturbed o r  

l ight ly  grazed), ( 5 )  agr icu l tura l  grasslands ( i r r igated hayfields and/or heavily grazed 

pastures), and ( 6 )  lakes and ponds. The 5 ter rest r ia l  habitats were sampled by s t r ip  

transects; lakes and ponds were surveyed by t o ta l  counts. Agr icu l tura l  lands 

(plowed wheat fields), were not  surveyed a t  the City's request. 

Minor habi tats of l im i ted  areal coverage or those representing components o f  

major habitats include (1) disturbed areas (e.g., denuded areas, o ld  resident ia l  dump 

sites, and young, weedy go-back areas l i ke  the Reynolds and Boulder Warehouse 

parcels), (2) r irnrock (e-g., Boulder Memor ia l  and E r t l  properties), (3) c l i f f s  (e.g., 





Table 1. Areal coverage o f  habitat types on C i t y  of  Boulder Open Space, May 1985. 

$ 

PARCLL  ACREAGE G C A I G  MS AG R D W B L A P  C L  T 

Flat i rons Vista 475.00 398.70 56.2 2.20 13.10 1.4 3.40 
West Rudd 2 504.00 502.75 0.25 1.00 
Salstrand 93.00 93.00 
East Rudd 562.00 453.10 53.4 55.00 0.50 ~ 
Corp 135.00 132.35 0.25 2.40 
Neuhauser 69.00 42.85 20.30 5.1 0.75 
THP( W) 140.00 129.70 10.20 
THP(L) 20.00 20.00 
Hedgecock (E) 25.70 12.20 5.4 2.35 

F. Hedgecock (W) 18.30 16.10 5.20 1.1 
Richardson 66.00 10.70 2.2 36.7 11.90 3.90 0.5 
Church 272.00 33.10 224.1 5.60 8.0 1.00 
Van Vleet 772.00 732.5 15.60 23.9 
Yunker 189.70 115.70 74.1 
Gallucci 50.00 41.10 8.9 
Gebhardt 104.00 6.30 93.7 4.00 
Burke I 87.00 73.8 13.20 
K le in  75.00 75.0 
Hoover Hill 2.30 2.3 
Short 50.15 46.0 
Arnold 5.70 5.70 
Cottonwood Grove 28.60 3.10 25.50 

1 Burke 2 68.00 68.0 
I F lat i rons Ind. Park 32.00 5.10 26.90 

Valmont Ind. Park 3.60 2.85 0.75 
Short & Milne 55.30 1.00 1.0 42.20 14.90 
Andrus 116.00 48.50 59.9 2.00 2.5 3.1 
Reynolds 18.00 18.00 
McKenzie 150.00 142.0 8.00 
Belgrove 89.00 83.0 6.00 
t c c h e r  8.00 8.0 
Teller 346.00 6.80 65.5 237.7 0.50 8.00 7.0 20.50 



Table 1. Continued. 
ACREAGE OF HABITAT  TYPES^ 

PARCEL ACREAGE G C A/G MS AG R D W B L&P C L  T 

E r t l  196.00 8.50 115.30 44.4 23.90 3.90 b 

Kaufman 96.00 1.30 69.20 20.50 5.0 
Jenik & Gunbarrel 

Hill 80.00 80.00 
Richardson 2 119.00 119.00 
Minni t r is ta  3.00 3.00 
The Greens 7.50 7.50 
Hart/Jones 17.50 17.50 
Lo re  83.00 83.00 
Boulder Valley 

Ranch 556.00 186.30 251.50 29.60 10.10 68.5 6.8 3.2 
Boulder Warehouse . 80.00 80.00 

VI Boulder Land, Irr., 

& Power 518.00 488.40 5.60 4.00 20.0 
47.00 47.00 Gi lber t  

Mann 226.00 216.10 2.50 7.40 
Parsons (N) 243.50 158.90 61.70 22.90 
Parsons ( S )  33.00 26.90 2.90 1.00 2.2 
Moore 75.00 70.00 2.00 
Ern i  (N) 46.70 35.80 8.00 2.90 
Proper 19.70 13.70 3.00 3.00 
Ern i  ( S )  180.30 140.80 37.60 8.40 
LeachJArnold 61.60 24.00 7.40 8.5 21.7 
Whitterneyer (N) 309.40 15.90 293.50 
Whittemeyer (S) 30.30 30.30 
Boulder Memor ia l  210.00 145.60 50.10 5.20 
Summers 36.00 21.20 9.70 5.10 
Cunningham/ 

Hutchinson 52.00 46.70 5.10 
Smith 3.40 3.40 
Kassler 51.00 51.00 
Col l ins 6.40 6.40 
Merraset 6.40 6.40 
Overlook 19.40 10.40 9.00 
Schnell 163.00 10.90 152.10 



Table 1. Continued. 
ACREAGE OF HABITAT  TYPES^ 

PARCEL ACREAGE G 

Tippet 
Wells 
Abbey 
McStain 
Brammier  
Debacher 
Culberson 
Frasier Farms 
Stengel 
Dunn 1 
McCann (W)  

(T\ McCann 
McCann (SE) 
Barute 
Campbell 
Dunn 2 
Stengel 2 

NEW 1985 PARCELS~ 

C i r c l e  o f  Friends 
Di t ze l  
E r t l  (Cons. Ease.) 
E r t l  (Devel. Rights) 
E r t l  (Fee) 
Greenbelt Plateau 
Gunbarrel Ranch 
Haley 
Jones 
Methv in  
Nu-West 
Tracy Col l ins.  
Varra 



Table 1. Continued. 
ACREAGE OF HABITAT  TYPES^ 

PARCEL ACREAGE G C A /G MS A G  R 0 W I3 L&P C L  T 
- - - - 

T O T A L S ~  

ACRES 13,361.15 5,768.5 2,471.1 2,639.0 571.6 910.9 372.7 223.4 109.0 113.3 135.8 15.1 1.0 

H t C T A R k S  5,409.4 2,335.4 1,000.4 1,068.4 231.4 368.8 150.9 90.4 44.1 45.9 55.0 6.1 0.4 

a Hab i ta t  type codes:. G=Grassland, C=Conifer, A/G=Agricul tural  Grassland, MS=Mountain Shrub, AG=Agriculture, R=Riparian, 
4 D=Disturbed, W=Wetland, B=Building, L&P=Lakes and Ponds, CL=Cl i f f ,  T=Talus. 

C l i f f  present, bu t  less than 0.25 acres. 

C 
Parcels added t o  Open Space System between May, 1984 and May 1985. 

The sum o f  habi ta t  type areas does not  equal t o t a l  Open Space area due t o  rounding and measurement errors. Combined acreage errors 
account f o r  0.22% (29.75 acres) of t o ta l  Open space acreage. 



Barute and E r t l  properties), (4) residence/buildings (e.g., Boulder Valley Ranch and 

Van Vleet properties), (5) foothi l ls  r ipar ian (e.g., Fe rn  and Shadow canyons), and (6) 

wetlands (e.g., Short and Mi lne  proper ty  and Mesa ~ese rvo i r ) .  Minor  types were 

not  surveyed separately. Species associated w i t h  these minor types were 

associated w i th  the major habi tats surveyed. Similarly, although some species may 

achieve the i r  maximum densities in ecotones, those species w i l l  also be found i n  

the 2 or more homogeneous habi tats forming the ecotone. 

BREEDING BIRD SURVEYS 

Eight, permanent 10Ox200m (2ha=4.94 acres) breeding b i rd  p lo ts  (strip-transects, 

Emlen 1971, Eberhardt 1978) were randomly established i n  each o f  the 5 major, 

ter rest r ia l  habitats. Hab i ta t  parcels o f  suf f ic ient  acreage were par t i t ioned in to  

one or more cells large enough t o  accomodate a plot. Cells throughout the Open 

Space System were numbered consecutively f o r  each habi ta t  type. A random 

numbers table was used t o  select the 8 p lo t  locations out of a l l  possible sites. 

Habi ta t  cel ls selected fo r  sampling had p lo ts  or iented medial ly along the cell's long 

axis. P lo t  corners (and where appropriate, intermediate points) were permanently 

marked by 1.22m (4 foot)  rebar posts ident i f ied w i t h  stainless steel  adhesive tape 

and surveyor's flagging. 

Each o f  the 40 plots (8 p lo ts  per habi ta t  type x 5 types) was sampled 5 t imes 

between 10 May and 17 June (Rep. 1: 10-12 May; Rep. 2: 19-21 May; Rep. 3: 28-30 . 

May; Rep. 4: 6-8 June; Rep. 5: 15-17 June), the peak o f  the 1985 breeding season. 

Observers (Thompson and Strauch) traversed the 10Ox200m plots recording a l l  b i rds 

seen or heard wi th in  p lo t  boundaries during a 15 minute period. Surveys were 

conducted between 0.5 hours o f  sunrise and 0930 hours during favorable weather t o  

minimize var iat ion i n  b i rd  conspicuousness (Conner and Dickson 1980). A schedule 

of  transect replications fo r  each habi ta t  type was established f o r  bo th  investigators 

t o  minimize among- and within-habi tat  variation. Da i l y  and seasonal tempora l  

detectabi l i ty bias was ameliorated by al ternat ing the daily sampling sequence o f  

habitats and by evenly spacing sampling throughout the breeding season. A l l  birds 

observed on Open Space lands were recorded; however, only those species observed 

wi th in  transect boundaries during surveys and which demonstrated an a f f i n i t y  t o  

the transect area were included i n  quant i ta t ive measurements. (e.g., a gu l l  f l y ing  

high over a grassland p lo t  was not  included). Young-of-the-year were noted, bu t  

not included i n  quant i tat ive measurements. 



Birds demonstrating an a f f i n i t y  towards a p l o t  were considered breeders or 

transients. Breeders were those b i rds using habi tats in the Boulder area whi le  

breeding. However, th is  should n o t  imply  t ha t  breeders ut i l iz ing a par t icu lar  

habi tat  were necessarily breeding in tha t  habitat, only tha t  they were using tha t  

habi tat  (e.g., f o r  display purposes, maintainance activit ies, foraging for young, 

etc.) whi le breeding i n  t ha t  o r  a d i f f e ren t  habi ta t  nearby. Fo r  example, a robin 

(scient i f ic  names are l is ted i n  Appendix A) observed foraging on a grassland p lo t  

was considered a breeder even though it nested i n  an adjacent r ipar ian habitat. 

Transients were l a te  migrants. 

Species richness (S)(number o f  species present on a p l o t  during each replication) 

and density (number o f  birds present on a p l o t  during each replication) values 

derived fo r  each p lo t  were used t o  evaluate avian habi tat  uti l ization. 

Mean breeding density f o r  indiv idual  species w i th in  a habi ta t  was der ived f r om the 

average number o f  birds per p l o t  rep l icat ion (n=5) and then f r om average values f o r  

each of the 8 p lo ts  per habi ta t  where 

5 
plot  mean = X = Z n /5  

i=1  i=1  

8 - 
and habi ta t  mean = Z X /8 . 

I =1 

Open Space population estimates were calculated f o r  individual species i n  each 

habi tat  they were observed i n  by mul t ip ly ing the mean habi tat  density est imate by 

the habitat's area. Population estimates f o r  indiv idual  species in a l l  habi tats were 

calculated by summing the indiv idual  habi ta t  estimates. Ninety  percent confidence 

intervals were constructed about the  mean habi ta t  density, habi ta t  population, and 

Open Space population o f  each species. Because a l l  species associated w i t h  lakes 

and ponds were assumed t o  be observed during the 5 t o ta l  wa te r fow l  counts 

(discussed below), population estimates f o r  species i n  this habi tat  represented the 

maximum one-day t o t a l  count. These f igures were simply added t o  the estimates 

derived f rom repl icated p lo t  counts t o  obtain t o ta l  Open Space estimates. 

Numbers of raptors observed during repl icated p lo t  counts are l is ted by habi ta t  

type. Est imates f o r  raptors on the ent i re  Open Space System were derived frorn 

these plot: counts or f rom the maximum observed numbers of  nesting pairs observed 

during raptor  surveys, whichever number was larger. 



During 1984 habi ta t  mapping, a potent ia l  difference in habitat  quality emerged 

between irrigated and nonirrigated agr icul tura l  grassland habitats. In early spring 

this difference was not considered large  enough t o  warrant  separa te  habi ta t  status;  

however, this habitat  was subdivided into irr igated and nonirrigated parcels  f o r  

sampling. Bird plots were  al located proportional t o  t h e  acreage of irr igated and 

subirrigated vs. nonirrigated agricultural  grasslands on Open Space; 4 plots were  

established in each of t h e  2 groups. 

WATERFOWL SURVEYS 

Waterfowl surveys were  conducted on Boulder Open Space between 26 June and 21 

July 1985 when most young would have l e f t  t h e  nest, but  before they could fly and 

leave the  area. On 26 June  we surveyed t h e  following wetlands: Boulder Valley 

Ranch Reservoir, Mesa Reservoir, Wonderland Lake, t h e  pond on t h e  Burke 1 

property, Teller Lake, a l l  ponds in t h e  E r t l  Conservation Easement,  t h e  Short-Milne 

ponds, t h e  wetland on t h e  Gebhart  property,  the  fa rm pond on t h e  Church property 

just north of t h e  Hogan's house (he rea f te r  called Hogan Pond), t h e  pond near  t h e  

south boundacy of t h e  Church property (he rea f te r  called Church Pond), t h e  pond 

near t h e  Open Space Ranger Headquar ters  (he rea f te r  called Ranger Pond), a small  

pond on the  Dunn 2 property, Flatirons Vista Reservoir, Marshall Lake (only along 

the  north and west  shores where Open Space extends t o  t h e  water 's  edge), and 

Cowdrey Reservoir No. 2 ( the  en t i re  reservoir, not just the  a rea  on Open Space). 

As in 1984, we surveyed t h e  4 ponds on and southwest of t h e  Short and Milne 

property. Although not a l l  these  Short  and Milne ponds were  on Open Space the re  

were no natural  barriers between them and waterfowl appeared t o  use them 

indiscriminately. We were  unable t o  obtain access  and, therefore,  survey t h e  

Valmont Lakes. 

The following wetlands were  dried up or  showed no sign of waterbird use during 

early May fieldwork and were not surveyed further: Mesa Reservoir, the  pond on 

the  Burke 1 property, t h e  wetlands on t h e  Gebhart  property, and t h e  pond on the  

Dunn 2 property. The remaining wetlands were  surveyed on 26/28 June, 213, 8 ,  1 4  

and 20/21 July. 

Complete counts were  made of al l  waterbi rds  found on the  wetlands regardless of 

their breeding status. The presence of o the r  species, such as  nesting blackbirds, 



was noted bu t  no a t tempt  was made t o  est imate the i r  numbers or product iv i ty.  

Where possible the age and sex o f  t he  birds present were recorded. 

RAPTOR SURVEYS 

Special emphasis was placed on determining the use o f  C i t y  o f  Boulder Open Space 

by breeding raptors. In format ion on known nesting sites was obtained f rom the  

Colorado Divis ion o f  Wildlife, Open Space rangers, and local  individuals. Sites 

were then searched f o r  evidence o f  breeding i n  1985. In  addition, other areas w i t h  

l ike ly  raptor  breeding habitat, such as cottonwood stands and pra i r ie  dog towns, 

were searched f o r  evidence o f  breeding raptors. 

A l l  raptor  sightings made during work on Open Space were mapped and searches 

were conducted i n  areas where repeated sightings occurred. Occurrence maps 

were developed for each raptor  species breeding on Open Space. 

DATA ANALYSIS 

-* 

Species richness and abundance data col lected through the aforementioned 

experimental design produced nested analysis o f  variance (NANOVA) matr ices w i t h  

equal repl icat ion (Sokal and Roh l f  1969, Zar 1974). Differences i n  breeding b i rd  

use among the 5 major te r res t r ia l  habi ta t  types were analyzed by NANOVA. 

Dif ferences w i th in  habi ta t  types were analyzed by single factor analysis o f  . 

variance (ANOVA), Student-Newman-Keuls (SNK) mul t ip le  range tests and least 

significant di f ference (LSD) tests. I f  a s igni f icant F resulted f rom the ANOVA and 

a l l  possible comparisons between p lo ts  were desired, the SNK test  was applied. I f  

only several p lo t  comparisons were intended the LSD test  was used. Species 

richness and density data were tested between 1984 and 1985 using a mixed, two- 

way analysis o f  variance (2xN ANOVA) model. Tests of significance were a t  

alpha=0.05 unless stated otherwise. D a t a  were screened for normal i ty  pr ior  t o  

testing; no transformations were required. Raw data, summary tables, and p lo t  

precision estimates are given i n  Appendix 8. 

RESULTS AND DISCUSSION 

Thirteen parcels representing 763.8 ha (1,886.4 acres) were added t o  the Open 

Space system since the 1984 f i e l d  season. Because of  the size and qual i ty o f  these 



addit ional habitats, new breeding species as we l l  as a larger b i rd  population now 

inhabit Open Space. As a result, comparison o f  1984 and 1985 population 

estimates, wa te r fow l  product iv i ty,  and t o t a l  species richness are somewhat 

confused by b i r d  use on these addi t ional  parcels and are, therefore, no t  necessarily 

comparable. However, breeding species richness and density estimates, obtained 

f rom the 40 permanent plots, are unaf fected by additions t o  the system. Annual 

comparisons o f  these estimates are s t i l l  valid. indicators o f  population fluctuations. 

BIRDS PRESENT O N  OPEN SPACE 

One-hundred-twenty breeding species and 133 breeders and transients were 

observed i n  the 6 major Open Space habi tats during the 1985 breeding season (Table 

2). This is the same number o f  breeders t ha t  was observed i n  1984 (references t o  

1984 data are f r o m  Thompson and Strauch 1985). The greatest number o f  breeding 

species occurred i n  r ipar ian habi ta ts  (68) fo l lowed by mountain shrub stands (57), 

agr icul tural  grasslands (531, coni fer  habi tats (43), grasslands (401, and lakes and 

ponds (29). This order is s imi lar t o  t ha t  found i n  1984 w i t h  the exception that  

conifer habi tats and agr icul tural  grassland switched positions. Also, w i t h  the 

exception o i  Eonifer habitats, more breeding species were observed i n  a l l  habitats 

during 1985 than i n  1984. The low number o f  species associated w i t h  lakes and 

ponds may appear misleading, however, many species using th is  habi ta t  are 

migrants which do not  breed i n  the area. This po in t  i s  i l lustrated by a comparison 

o f  the number of  breeding and t o t a l  species associated w i t h  lakes and ponds (Table 

2). Nine  (24%) of the 38 species observed on lakes and ponds were transients, the 

highest percentage of transients i n  any habitat. Combined numbers of breeding and 

transient species using habi tats was simi lar t o  the re la t ion f o r  breeding species 

(Table 2). 

Breeding species observed on Open Space were, f o r  the most part, expected and 

representative of the area's avifauna. Few species which breed on Open Space 

were undetected. Those undetected and which probably breed are uncommon on 

Open Space (e.g., Canyon Wren) and/or are di f . f icul t  to  detect (e.g., smal l  owls). 

BREEDING B IRD DENSITIES A N D  POPULATION ESTIMATES. 

Thi r ty- f ive breeding species were observed i n  coni fer habitats during the p l o t  

counts. Red Crossbills, Chipping Sparrows, Western Wood Pewees, Mourning 



Table 2. Species o f  birds observed on Boulder Open Space, 9 Apr i l  - 25 July 1985. 
Phylogenetic order and common names fol low AOU (1983). 

Habi tat  ~~~e~ 
SPECIES AG G R MS C L&P 

Pied-billed Grebe 

Eared Grebe 

Western Grebe 

American Bi t tern 

Great Blue Heron 

Great Egret 

Snowy Egret 

Green-backed Heron 

Black-crowned Night-Heron 

White-faced Ibis 

Canada Goose B 

Wood Duck - 
Mallard 

Blue-winged Teal 

Cinnamon Teal 

Green-winged Teal 

Northern Shoveler 

Gadwall 

American Widgeon 

Redhead 

'~ing-necked Duck 

C ~ o r n m o n  Merganser 

Ruddy Duck 

Turkey Vulture B B 

Osprey 

Northern Harr ier B B B 8 

'sharp-shinned Hawk 8 

Red-tailed Hawk B B B B B 

 olden Eagle B B B 

American Kestrel  B I3 B B 



Table 2. Continued. 

SPECIES 
Habi ta t  ~~~e~ 

AG G R MS C L&P 

Ring-necked Pheasant 
C 

Blue Grouse 

Virginia Rail 

American Coot  

American Avocet 

Killdeer B B B 

Grea te r  Yellowlegs 

Lesser Yellowlegs 

Spotted Sandpiper B 

Common Snipe B 

Wilson's Phalarope 

Ring-billed Gull 

California Gull 

Forster's Tern -- 
Rock Dove 

Mourning Dove 

Common Barn-Owl 

Eastern Screech Owl 

Grea t  Horned Owl 

Northern Pygmy-Owl 

Burrowing Owl 

Common Nighthawk 

White-throated Swift 

Broad-tailed Hummingbird 

Belted Kingfisher 

Downy Woodpecker 

Hairy Woodpecker 

Northern Flicker 

Western Wood Pewee 

Willow Flycatcher  

Hammond's Flycatcher  

C ~ a y ' ~  Phoebe 



Table 2. Continued. 

SPECIES 

H a b i t a t  ~~~e~ 

AG G R M S  C L&P 

Western Kingbird 

Eas tern  Kingbird 

Horned Lark 

T r e e  Swallow 

Violet-green Swallow 

Northern Rough-winged Swallow 

Bank Swallow 

Cliff Swallow 

Barn Swallow 

Steller 's J a y  

Blue J a y  

Scrub J a y  

Black-billed Magpie -. 
American Crow 

Common Raven 

Black-capped Chickadee 

Mountain Chickadee 

Red-breasted Nuthatch  

Pygmy Nuthatch  

Rock Wren 

House Wren 

American Dipper 

Townsend's Soli taire 

Swainson's Thrush 

American Robin 

Gray Catbi rd  

Sage Thrasher 

Loggerhead Shrike 

European Starl ing 

Solitary Vireo 

Red-eyed Vireo 

Virginia's Warbler 



Table 2. Continued. 

SPECIES 
Habi ta t  ~~~e~ 

AG G R MS C L&P 

Yellow Warbler 

Yellow-rumped Warbler 

McGillivrayls Warbler 

Common Y ellowthroat  

Wilson's Warbler 

Yellow-breasted C h a t  

Western Tanager 

Black-headed Grosbeak 

Blue Grosbeak 

Lazuli Bunting 

Indigo Bunting 

Dickcissel 

Green-tailed Towhee 

Rufous-sided Tawhee 

Chipping Sparrow 

Brewer's Sparrow 

Vesper Sparrow 

Lark Sparrow 

 ark Bunting 

Savannah Sparrow 

Grasshopper Sparrow 

Song Sparrow 

Lincoln's Sparrow 

White-crowned Sparrow 

Dark-eyed Junco 

Bobolink B 

Red-winged Blackbird B B 

Western Meadowlark B B 

Yellow-headed Blackbird 

Brewer's Blackbird B B 

Common Grackle B B 

Brown-headed Cowbird I3 



Table 2. Continued. 

SPECIES 
Habi ta t  ~~~e~ 

AG G R MS C L&P 

Northern Oriole 

House Finch 

Red Crossbill 

Pine Siskin 

Lesser Goldfinch 

American Goldfinch 

Evening Grosbeak 

House Sparrow 

Total  Breeding Species 

Total  Species 

Total  Breedins-Species in a l l  Habi ta ts  = 120 (120 in 1984) 

Total  Species in al l  Habi ta ts  = 133  (145 in 1984) 

a Habitat  types: AG = agricultural  grassland, G = grassland, R = riparian, 
MS = mountain shrub, C = conifer, L&P = lakes and ponds. 

b ~ t a t u s :  B = habi ta t  used in breeding season (breeder), T = t ransient  in habi ta t  
(nonbreeder). 

C Species seen incidental t o  breeding bird, raptor,  or waterfowl  surveys. 



Doves,' American Robins, and Rufous-sided Towhees were the most abundant 

species and together accounted f o r  71% o f  the populat ion i n  th is habi ta t  (Table 3). 

These were also the 6 most common species in 1984, although the i r  order differed. 

Red Crossbills were the only breeding species on  Open Space whose 1985 density 

(43.63~32.89110 ha) d i f fered f r o m  the i r  1984 density (5.3z3.5110 ha). Crossbil l  

numbers alone represented 45% o f  a l l  b i rds observed on coni fer  plots. Flocks 

greater than 500 birds were observed on the Stengel 2 parcel. Crossbills were 

observed on a l l  8 coni fer p lo ts  and 155 were recorded on p lo t  C2  (Stengel 2) during 

a 15-min l te  count on 12 May. 

, Red Crossbil l  occurrence i n  a given area is  erratic; the species may be abundant i n  

one year and then absent i n  others. This pat tern depends on the local  abundance o f  

cone crops on which the birds depend. I n  Colorado, Red Crossbills were abundant 

and bred i n  the foothi l ls  during the good cone crop years of  1947-48, 1951-53, and 

1963-64 (Bailey and Niedrach 1965). Red Crossbills and other cone eat ing finches 

were abundant around Boulder f r o m  f a l l  1984 t o  spring 1985. Red Crossbills w i l l  

breed anyt ime of the year when food is abundant and have been recorded breeding 

i n  Colorado f r o m  January through September (Bailey and Niedrach 1965). Young 

birds were common among the f locks we observed on Open Space i n  spring 1985. 

Mean breeding density i n  coni fer habi ta t  was 96.25240.81 birds110 ha (Table 3), an 

increase f rom 1984's 65f15 birds110 ha, due pr imar i ly  t o  increased Crossbil l  

numbers. The 1985 b i rd  population i n  coni fer  habi ta t  9,62524,081, up f r om 1984's 

6,444:1,480 birds, again due t o  the est imated 4,36523,290 Crossbills (Table 3). Only 

14.1 ha (34.9 acres) o f  coni fer habi ta t  was added t o  the system i n  1985 and this 

addit ion represents 1.4OIo of the t o t a l  con i fer  habitat. 

Ripar ian habi tats contained more breeding species (57) a t  higher mean densities 

(101.25221.92 birds110 ha) than other Open Space habi tats (Table 4). The density is  

similar t o  1984's 104.0z34.9 birdsI l0ha. The t o t a l  1985 r ipar ian population was 

1,9742427 birds, up f r om 1,7102575 birds in 1984. This 15% population increase is 

largely due t o  1985's 19% increase i n  the area o f  existing r ipar ian and wet land 

habitats. Red-winged Blackbirds, European Starlings, Black-bi l led Magpies, 

American Goldfinches and Brown-headed Cowbirds were the most abundant species 



Table 3. Mean 1985 plot densities, mean habi ta t  densities, and Boulder Open Space population es t imates  fo r  breeding birds in conifer habitat. 

SPECIES 

MEAN OPEN 
MEAN PLOT DENSITY HABITAT SPACE 

( n / ~ h a > ~ ,  DENSITY  POPULATION^ 
1 2 3 4 5 6 7 8 (n/lOha f 90% CI) 

Mourning Dove 
Common Nighthawk 
White-throated Swift  
Broad-tailed Hummingbird 
Downy Woodpecker 
Hairy Woodpecker 
Northern Flicker 
Western Wood Pewee 

 violet-green Swallow 
Steller 's Jay 
Black-billed Magpie 
American Crow 
Common Raven 
Mountain Chickadee 
Red-breasted Nuthatch 
Pygmy Nuthatch 
Townsend's Soli taire 
American Robin 
European Starling 
Solitary Vireo 
Virginia's Warbler 
Yellow Warbler 
Yellow-rumped warbler 
Western Tanager 
Rufous-sided Towhee 
Chipping Sparrow 
Vesper Sparrow 
Lark Sparrow 
Dark-ey ed Junco 



I Table 3. Continued. 

SPECIES 

M E A N  OPEN 
M E A N  PLOT DENSITY HABITAT SPACE 

(n12ha)~ DENSITY  POPULATION^ 
1 2 3 4 5 6 7 8 (n/lOha f 90% CI) 

Western Meadowlark 0 0.4 0.2 0.6 0 0 0 0 0.75 2 0.78 75 78 
Brown-headed Cowbird 0.4 1.0 0.2 0 0.4 0.8 0.8 1.0 2.88 f 1.26 288 - 126 
Red Crossbill 3.6 32.2 9.2 5.6 5.0 6.4 0.6 7.2 43.63 2 32.89 4,365 2 3,290 
Pine Siskin 0.8 0.2 0 0.4 0.8 0 0.6 0.6 2.13 3 1.10 213 2 110 
American Goldfinch 0 0.6 0 0 0 0.4 0 0 0.63 ; 0.80 63 2 80 
Unident i f ied Finch 0 0 0 0 0 0 0 0.2 0.13 - 0.24 13 2 24 
Evening Grosbeak 0 0 0.2 0 1.0 0 0.4 0 1.00 f 1.19 100 2 119 

I *Total P lo t  Density 14.8 48.6 18.0 11.4 14.6 17.4 11.0 18.2 96.25 f 40.81 9,625 + 4,081 

I Tota l  Birds Observed 7 4 243 9 0 5 7 7 3 8 7 5 5 9 1 770' 

Tota l  Species Observed 15 18 14 11 15 19 19 2 1 35d 

a I Plots are each 2 hectares (4.94 acres). 

/ b ~ s t i r n a t e s  are number o f  birds f 90% confidence in terva l  i n  1,000.4 ha (2,471.1 acres) o f  coni fer habitat. 

1 ' ~ o t a l  birds observed during p lo t  counts. 

I d ~ a t a l  species observed during p lo t  counts. 
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Table 4. Continued. 
MEAN OPEN 

SPECIES 
MEAN PLOT DENSITY HABITAT SPACE 

(n/2hala DENSITY  POPULATION^ 
1 2 3 4 5 6 7 8 (n/lOha f 9O%CI) 

American Dipper 
American Robin 
Gray Catbird 
European Starling 
Red-eyed Vireo 
Yellow Warbler 
Yellow-rumped Warbler 
Common Yellowthroat 
Wilson's Warbler 
Yellow-breasted Chat 

N 
alack-headed Grosbeak 

Lazuli Bunting 
Rufous-sided Towhee 
Chipping Sparrow 
Song Sparrow 
Lincoln's Sparrow 
White-crowned Sparrow 
Red-winged Blackbird 
Western Meadowlark 
Brewer's alackbird 
Common Grackle 
Brown-headed Cowbird 
Northern Oriole 
House Finch 
Lesser Goldfinch 
American Goldfinch 
House Sparrow 





together representing 45.6% o f  the  est imated population. I n  1984, Red-winged 

Blackbirds, European Starlings, C l i f f  Swallows, BLack-billed Magpies, and Common 

Grackles were the most abundant species and accounted fo r  a s imi lar  46% of the 

population. 

Forty-eight breeding b i rd  species were observed on plots i n  mountain shrub 

habitats. Mean 1985 breeding density (65.38 f 6.42 b i rds l loha)  i n  mountain shrub 

(Table 5) was v i r tua l ly  ident ica l  t o  t h a t  i n  1984 (65.0 f 12.5 birdsl loha). The 1985 

breeding population was estimated a t  1,513 f 148 birds w i t h  Rufous-sided Towhees, 

Lazu l i  Blnt ings, Black-bi l led Magpies, and Green-tai led Towhees comprising 43% 

o f  the species present (Table 5). Composit ion and order o f  these 4 most abundant 

species was unchanged f r om 1984 when they together represented 52% of the 

species present. The 10% increase i n  1985's population over t ha t  o f  1984 is 

consistent w i t h  the addit ional area o f  recent ly  acquired mountain shrub habitat. 

I n  bo th  1984 and 1985, grassland habi ta ts  had the lowest number o f  breeding 

species (25 i n  1985) and the lowest mean density (40.5 f 17.71 birdslha) for  major 

habitats i n  the Open Space system (Table 6). Although the 90% confidence l im i t s  

o f  1984 and 1985 density estimates overlap, the 1985 mean is considerably larger 

(67%) than the 1984 est imate o f  24.3 + 8.7 birdsl loha. Similarly, the 1985 breeding 

population o f  9,458 4,136 birds was 92% larger than the 1984 mean o f  4,913 2 

1,759 birds. 1985 additions o f  Open Space parcels only increased grassland acreage 

(and consequent population estimate) by 16%. Therefore, it appears tha t  the . 

density o f  grassland birds may have been higher i n  1985. Western Meadowlarks, 

C l i f f  Swallows, and Vesper Sparrows were 1985's 3 most  common species 

accounting f o r  70% o f  breeding birds. Meadowlarks alone represented 32% of  the 

population. 

Twenty-nine breeding species were observed on agr icu l tura l  grassland plots, one 

less species than i n  1984. Red-winged Blackbirds, Western Meadowlarks, Common 

Grackles, and Barn Swallows accounted f o r  64% o f  the population, estimated a t  

8,387 f 3,171 birds (Table 7). I n  1984, Red-winged Blackbirds, Meadowlarks, and 

C l i f f  and Barn Swallows accounted f o r  a s imi lar 67% of  the population, est imated 

a t  5,489 + 3,036 birds. Red-winged Blackbird numbers, which alone represented 

44% o f  the population i n  1984, accounted for 37% o f  the 1985 population estimate. 



O O O O O O e O O O O e O O e O O N e o O O e O O O O ~ e " ! O V )  . . 
N 0 0 0 0 d 

. . 
O O O N O  

0 0 0 0 0 0 N 0 e 0 0 0 0 0 0 0 N N 0 0 0 0 0 0 0 0 0 e O N N O  . . . . .  
0 0 4 0 0  0 O O N  

0 0 0 e ~ 0 0 0 0 0 N 0 N N N O O m N O 0 N O O O O O O O O N O  . . . . .  . . 
4 0 0 O O N  0 0 N 0 



Table 5. Continued. 
M E A N  OPEN 

SPECIES 
M E A N  PLOT DENSITY HABITAT SPACE 

(n/2hala DENSITY  POPULATION^ 
1 2 3 4 5 6 7 8 (n/lOha f 90%CI) 

Rufous-sided Towhee 
Chipping Sparrow 
Brewer's Sparrow 
Vesper Sparrow 
Song Sparrow 
Lincoln's Sparrow 
White-crowned Sparrow 
Unident i f ied Sparrow 
Dark-eyed Junco 
Western Meadowlark 

wommon Grackle 
Brown-headed Cowbird 
Nor thern Oriole 
Red Crossbil l  
Pine Siskin 
Lesser Goldfinch 
American Goldfinch 

To ta l  P lo t  Density 12.6 13.6 10.0 11.0 14.2 12.6 15.4 15.2 65.38 + 6.42 1,513 148 

To ta l  Birds Observed 63 6 8 5 0 55 7 1 63 7 7 7 6 523' I 
To ta l  Species Observed 16 '  17 i 5  15 16 17 19 14  48d 

a Plots  are each 2 hectares (4.94 acres). I 

b ~ s t i m a t e s  are number o f  birds 2 90% confidence in te rva l  i n  231.4 ha (571.6 acres) o f  mountain shrub habitat. 

' ~ o t a l  birds observed during p lo t  counts. 

d ~ o t a l  species observed during p l o t  counts. 1 



Table 6. Mean 1985 plot  densities, mean habitat densities, and Boulder Open Space population estimates for  breeding birds in 
grassland habitat. MEAN OPEN 

MEAN PLOT DENSITY HABITAT SPACE 
SPECIES (n/2hala DENSITY  POPULATION^ 

1 2 3 4 5 6 7 8 (n/lOha f 90%CI) 

Mallard 
American Kestrel  
Ki l ldeer 
Mourning Dove 
Common Nighthawk 
White-throated Swift  
Tree Swallow 
Violet-green Swallow 
Bank Swallow 
C l i f f  Swallow 
Barn Swallow 
Black-billed Magpie 
Rock Wren 
European Starling 
Blue Grosbeak 
Rufous-sided Towhee 
Chipping Sparrow 
Brewer's Sparrow 
Vesper Sparrow 
Lark Sparrow 
Grasshopper Sparrow 
Red-w inged Blackbird 
Western Meadowlark 
Brewer's Blackbird 
Common Grackle 



Table 6. Continued. MEAN OPEN 
MEAN PLOT DENSITY HABITAT SPACE 1 

SPECIES (n/2ha)a DENSITY  POPULATION^ 
1 2 3 4 5 6 7 8 . (n/lOha f 90%CI) I 

Total  Plot  Density 11.0 2.6 4.2 4.0 6.0 9.2 19.0 8.8 40.50 f 17.71 9,458 2 4,136 

Total  Birds Observed 55 13 2 1 2 0 3 0 4 6 9 5 44 3 ~ 4 ~  I 
Total  Species Observed 13 4 4 7 5 8 6 7 ~5~ 

a ~ l o t s  a r e  each 2 hec ta res  (4.94 acres). 

b e t i m a t e s  a r e  number of birds + 90% confidence interval  in 2,335.4 ha (5,768 acres) of grassland habitat. 

C Total  birds observed during plot counts. 

d ~ o t a l  species observed during plot counts. 



Table 7. Mean 1985 plot  densities, mean habitat densities, and Boulder Open Space population estimates for  breeding birds in 
agricultural grassland habitats. 

MEAN OPEN 
MEAN PLOT DENSITY HABITAT SPACE 

SPECIES (n12ha)~ DENSITY  POPULATION^ 
1 2 3 4 ? 6 7 8 (n/lOha f 90%CI) I 

Mallard 
Northern Harr ier 
Red-tailed Hawk 
American Kestrel  
Ki l ldeer 
Common Snipe 
Wilson's Phalarope 
Rock Dove 
Mourning Dove 

d o r t h e r n  Fl icker 
%estern Kingbird 

Horned Lark 
Violet-green Swallow 
C l i f f  Swallow 
Barn Swallow 
Black-billed Magpie 
American Crow 
American Robin 
European Starling 
Vesper Sparrow 
Lark Sparrow 
Bobolink 
Red-winged Blackbird 
Western Meadowlark 
Brewer's Blackbird 
Common Grackle 
Brown-headed Cowbird 
American Goldfinch 
House Sparrow 





Although the  1985 population mean w a s  53% larger  than t h e  1984 es t imate ,  while 

agricultural grassland habi ta ts  increased only 12% since  1984, the  confidence l imits 

surrounding the  1984-85 es t imates  overlap. Mean habi ta t  density was 78.5 + 29.7 
t birdsfloha (Table 7) compared t o  57.5 - 31.8 birds/lOha in 1984. This density 

est imate,  37% higher than in 1984, does n o t  d i f fer  stat ist ically with t h e  1984 

estimate.  

The  aforementioned population e s t i m a t e s  represent  mean values of species present 

on survey plots during the  1985 breeding season. These es t imates  may vary over  

t h e  season and between plots depending on hab i ta t  quality, species habi ta t  

affinities, and breeding activites.  Est imates ,  which a r e  based on sample stat ist ics,  

a r e  most accura te  for common, widespread ter r i tor ia l  species (e.g., Western 

Meadowlarks) and less a c c u r a t e  f o r  uncommon species with narrow habi ta t  

affinit ies (e.g., Wilson's Phalaropes), d i f f icul t  t o  d e t e c t  species (e.g., Eastern 

Screech Owl), and colonial nesting species  (e.g., Bank Swallows and Red-winged 

Blackbirds) which c a n  be  abundant on, or  absen t  from, a part icular plot a t  any 

given time. The 90% confidence interval ,  which follow t h e  density and population 

estimates,  simgly means t h a t  we a r e  90% confident t h a t  t h e  ac tua l  value l ies 

within this interval. For  example, the re  is  a 90% probability t h a t  t h e  1985 

breeding bird population in Open Space  conifer  habi ta t  is between 5,544 and 13,706 

birds (9,625 2 4,081) (Table 3). 

Table 8 summarizes breeding bird densit ies in major Open Space habi ta ts  by habi ta t  

type and provides species specific population es t imates  for t h e  System a s  a whole. 

Density es t imates  fo r  the  5 major t e r res t r i a l  hab i ta t s  were  derived f rom replicated 

plot counts. Est imates  f o r  species observed on lakes  and ponds a r e  maximum one 

day to ta l  counts. Species listed in Table 8 which have no density or population 

es t imates  were observed incidental t o  quant i ta t ive  surveys. For  these  less common 

species no quant i ta t ive  abundance e s t i m a t e s  were  possible. See  Table 2 for t h e  

habitats  these species were  observed in. Similarly, species not listed in a 

particular habi ta t  e i the r  do not breed in t h a t  habi ta t  or  were  not observed in t h a t  

habitat  during a plot count. 

AS discussed above, e s t imates  derived f r o m  plot  counts  a r e  less accura te  f o r  

uncomlnon species and groups such a s  rap to rs  and waterfowl. For  this and 

additional reasons, raptor  and waterfowl  numbers were  es t imated by to ta l  counts. 



) Table 8. Summary of 1985 habitat densities and population estimates for breeding birds i n  major Boulder Open Space habitats. 

I MEAN/HABITAT/DENSITY (n/lOha f 90% CI) 

SPECIES ca R~ M S ~  G~ A G ~  L & P ~   POPULATION^ 
i 

Pied-billed Gre ie  9 9.0 
Western Grebe 
American B i t te rn  1 1.+0 
Great Blue i e r o n  1.13 f 1.21 14 22 - 24 
Great Egret 

d 1 1.0 
Snowy Egret  
Green-backed Heron d 

Black-crowned 
Night-Heron 0.38 f 0.50 9 7 "0 

Canada Goose 0.38 + 0.50 110 110 
Jood Duck 0.88 f 1.10 17 - 22 
"Mallard 4.38 f 2.12 0.25 f 0.47 0.13 f 0.24 1.88 f 1.36 56 377 f 285 
Blue-winged Teal 0.50 f 0.62 8 10 f 1 2  
Cinnamon Teal 5 5.0 
Green-winged Teal 

d 
2 2.0 

Northern Shoveler 
Gadwall 1 1.0 
Common Merganser 
Ruddy Duck 2 2.0 
Turkey vulturee 
Northern Harr ier 

d 17 f 32 Sharp-shinned Hawk 
Red-tailed Hawk 30 f 39 
Golden ~ a ~ l e ~  
American Kestrel  101 2 130 
Prair ie ~ a l c o n ~  
Ring-necked Pheasant 

d 
7 '10 

Blue Grouse 
Virginia Ra i l  

d 

American Coot 25+.0 
Kil ldeer 132 - 141 
American Avocet 3 .O 
Spotted Sandpiper 5 2 9  



Table 8. Continued. 

MEAN/HABITAT/DENSITY (n/lOha f 90% CI) 

SPECIES 

Common Snipe 
Wilson's Phalarope 
Rock Dove 
Mourning Dove 
Common Barn-Owl 
Eastern Screech Owl 
Great Horned Owl  
Northern Pygmy-Owl 
Burrowing Owl  
Common Nighthawk 

JVhite-throated Swif t  
Wroad-tailed 

Hummingbird 
Belted Kingfisher 
Downy Woodpecker 
Hairy Woodpecker 
Northern Fl icker 
Western Wood Pew e 
Willow Flycatcher 8 
Hammond's F ycatcher 
Say's Phoebe d 
Western Kingbird 
Eastern Kingbird 
Horned Lark 
Tree Swallow 
Violet-green Swallow 
Northern Rough-winged 

Swallow 
Bank Swallow 
C l i f f  Swallow 
Barn Swallow 



Table 8. Continued. 
MEAN/HABITAT/DENSITY (n/lOha 2 90% CI) 

SPECIES ca R~ M S ~  G~ A G ~  L & P ~   POPULATION^ 

Steller's ay d Blue Jay 
Scrub Jay 
Black-billed Magpie 
American Crow 
Common Raven 
Black-capped 

Chickadee 
Mountain Chickadee 
Red-breasted 

Nuthatch 
Pygmy Nuthatch 

sock Wren 
'house Wren 
American Dipper 
Townsend's Solitaire 
American Robin 
Gray Catbird 
Loggerhead Shrike d 

European Starling 
Solitary Vireo 
Red-eyed Vireo 
Virginia's Warbler 
Yellow Warbler 
Yellow-rumped Warbler 
McGillivrayls Warbler 
Common Yellowthroat 
Wilson's Warbler 
Y ellow-breasted Chat 
Western Tanager 



Table 8. Continued. 

MEAN/HABITAT/DENSITY (n/lOha 2 90% CI) 

SPECIES ca R~ M S ~  G~ A G ~  L & P ~   POPULATION^ 

Black-headed Grosbeak 0.25 2 0.31 . 0.63 f 0.80 1 20 f 25 
Blue Grosbeak 0.13 f 0.24 30 f 56 
Lazuli Bunting 0.63 2 0.61 6.00 2 3.40 151 + 91 
Indigo Bun ing d 0.25 + 0.31 6 f 7  
Dickcissel 
Green-tailed Towhee 4.25 f 2.67 98 f 62 
Rufous-sided Towhee 3.50 2 1.52 0.50 2 0.51 13.00 f 5.59 0.13 f 0.24 691 2 347 
Chipping Sparrow 6.38 + 2.15 0.25 2 0.47 2.25 2 2.14 0.38 f 0.71 784 2 440 
Brewer's Sparrow 0.88 f 0.98 0.25 2 0.31 78 2 95 
Vesper Sparrow 1.88 + 3.55 0.50 f 0.62 5.38 f 5.14 2.25 + 2.40 1,696 + 1,825 
Lark Sparrow 

d 
1.25 2 2.37 1.50 f 2.58 0.38 f 0.71 516 2 916 

Lark Bunting 
%avannah Sparrow 

Grasshopper Sparrow 0.50 f 0.62 117 + 145 
Song Sparrow 4.25 f 1.92 0.13 + 0.24 86 2 43 
Lincoln's Sparrow 0.38 2 0.50 0.13 f 0.24 lo+? 16 
White-crowned Sparrow 0.13 2 0.24 0.13 f 0.24 6 - 11 
Dark-eyed Junco 0.88 2 0.84 0.13 !: 0.24 
Bobolink 

91 + 90 
1.13 f 2.13 121 f 228 

Red-winged Blackbird 15.00 2 16.84 1.13 f 1.10 29.13 2 20.86 3,668 2 2,814 
Western Meadowlark 0.75 2 0.78 3.00 5 2.38 2.75 rf 1.57 13.00 + 2.91 10.75 2 3.82 4,383 2 1,251 
Y ellow-headed Blackbird 27 27.0 
Brewer's Blackbird 0.50 f 0.72 0.13 2 0.24 0.63 f 0.94 107 2 170 
Common Grackle 4.63 2 2.26 0.25 2 0.31 0.13 2 0.24 5.63 2 4.14 728 rf 549 
Brown-headed Cowbird 2.88 2 1.26 5.13 rf 3.71 2.38 2 1.18 0.13 5 0.24 397 2 251 
Northern Oriole 1.25 f 1.42 0.13 2 0.24 27 2 34 
House Finch 0.38 f 0.71 7 '14 
Red Crossbill 43.63 f 32.89 0.25 !: 0.47 4,371 f 3,301 
Pine Siskin 2.13 2 1.10 0.25 2 0.47 219 f 121 
Lesser Goldfinch 0.25 2 0.47 0.13 2 0.24 8 t 1 5  
American Goldfinch 0.63 f 0.80 7.88 f 5.60 1.25 + 1.71 326 + 354 



Table 8. Continued. 

MEAN/HABITAT/DENSITY (n/lOha + 90% CI) 

ca R~ M S ~  G~ SPECIES A G ~  L K P ~   POPULATION^ 

Evening Grosbeak 1.00 f 1.19 J 
House Sparrow 0.38 f 0.50 
Combined Unident i f ied 

Species 0.13 2 0.24 0.13 2 0.24 

a Estimates based on 8, 2 ha plots per habi ta t  type, each repl icated 5 times. 

Estimates based on maximum one day t o ta l  count. A min imum o f  5 counts were made during the peak o f  water fowl  breeding. 

W 
+ 

Estimates are number o f  birds - 90% confidence in te rva l  i n  4,885.6 ha (12,067.7 acres) occupied by  the 6 major habi ta t  types 
and wetland (a subset of  r iparian) habitat. Confidence intervals were not  calculated fo r  species observed on lakes and ponds. 

Species was observed during the study, bu t  no t  on quant i tat ive counts. We are, therefore, unable t o  estimate population size. 

e No  pairs nested on Open Space i n  1985. 



Results  of these  counts  provide more  a c c u r a t e  abundance es t imates  and a r e  

discussed seperately below under "Waterfowl" and "Raptors". 

AVIAN USE OF HABITAT TYPES 

Breeding Species 

Breeding bird use on Open Space differed significantly between (F=22.60, 

P.<0.0005). and within (F=2.93, P(0.0005) major habi ta t  types  (Table BZ), a 

conclusion also reached f rom 1984's data .  Differences  in bird use between habi ta ts  

are related to  the di f ferent  vege ta t ive  and physical a t t r ibu tes  which charac te r ize  a 

habi ta t  type and t o  the  re la t ive  value  of t h a t  type  (habi ta t  quality) in providing 

various avian life history requirements  such a s  forage,  cover,  and nesting sites. 

Differences in use within habi ta ts  (i.e., between plots) a r e  re la ted to  variation in 

plot quality within a habi ta t  type. 

Breeding species richness differed significantly between all habi ta ts  (Table 85)  - 
except for comparisons between t h e  following habitats: conifer and agricultural  

grassland, conifer and mountain shrub, and mountain shrub and agricultural  

grassland (Table 9). In 1984, the  only habi ta ts  t h a t  did not d i f fer  in species 

richness were  conifer and mountain shrub. Species richness was highest in 1985 

riparian habitats  (9.5 species/plot) followed by conifer  (6.9), mountain shrub (6.8), 

agricultural grassland (5.4) and grassland (2.9) habi ta ts  (Table 85). Although mean 

1985 species richness was slightly higher than in 1984, the  relat ive 1985 ranking of 

habi ta ts  was identical t o  1984's. 

Density of breeding birds also d i f fe red  between (F = 3.38, P <0.025) and within (F = 

2.06, P <0.0025) major habi ta t  types (Table 88). SNK t e s t  results  indicate breeding 

densities in grassland habi ta t  d i f fered frorn those  in riparian and conifer habitats ,  

but  al l  o ther  habi ta t  comparisons w e r e  similar (Table 9). In 1984, riparian and 

grassland densities differed with those  of all o the r  habitats. Breeding density in 

1985 was highest in riparian hab i ta t s  (20.5 birds/plot) followed by conifer (19.2), 

agricultural grassland (15.71, mountain shrub (12.8) and grassland (8.1) habi ta ts  

(Table 612). Densities in al l  habi ta ts  were  higher than in 1984, excep t  riparian and 

mountain shrub habi ta ts  which were  virtually unchanged. 



Table 9. Student-Newman-Keuls test results for  1985 breeding bird richness and 

density. Correlations between riparian (R), conifer (C), mountain shrub (MS), 

grassland (G), and agricultural grassland (AG) habitats are indicated as significantly 

different (S) or not significantly dif ferent (NS) a t  alpha = 0.05. 

BREEDING SPECIES RICHNESS 

BREEDING SPECIES DENSITY 

a ~ e s u l t  different f rom the 1984 test. 



The s ta t i s t i ca l  similari t ies between bird use of some habi ta t  types  does not imply 

t h e  avifaunas a r e  necessarily t h e  same. Although these  habi ta ts  may share  many 

of t h e  s a m e  species, t h e  s t a t i s t i ca l  similari ty indicates only t h a t  these  habi ta ts  

support avifaunas numerically comparable  in richness and density. 

Two Open Space parcels, t h e  Er t l  property (White Rocks) and t h e  Cottonwood 

Grove, a r e  considered relic or  unique a reas  f rom vegeta t ive  and wildlife 

perspectives. Physiographical and ecological descriptions of these  a reas  may be  

found in MacPhail et al. (19701, ERTL (19821, Keammerer  and Keammerer  (19831, 

Bock and OIShea-Stone (unpubl. data), and Bunin (1985). Many wildlife 

investigations have occurred in these  areas ;  however, this  is t h e  f i r s t  study t h a t  has  

comparatively examined avian use of these  a r e a s  and of o the r  "experimental" 

areas. 

Two bird plots (MS2 and MS4) were  located in mountain shrub habi ta t  on t h e  Er t l  

property. Da ta  obtained from t h e s e  were  compared with t h a t  f rom 6 o ther  

mountain shrub plots on Open Space. The 1985 ANOVA results  showed no 

s ta t is t ica l  d i f ference in species r ichness between t h e  8 mountain shrub plots (Table 

813). The  1985 LSD t e s t  results  (LSD = 2.66) yield a similar conclusion (Table 814). 

Last  year's ANOVA results  indicated a borderline result  (F = 1.97, 0.10 > P > 0.05) 

which we conservatively in terpreted a s  no significant d i f ference in species 

richness. In 1985, t h e  2 Er t l  plots did not differ  from each o ther  (P 0.05) nor 'did 

e i ther  d i f fer  from any o ther  mountain shrub plot. The mean 1985 richness value 

for t h e  8 mountain. shrub plots was  6.75 20.33 species/plot; t h e  values for  t h e  e a s t  

and west  Er t l  plots were  7.8 5 and 6.6 0.81 specieslplot ,  respectively. 

In contras t  t o  1984's results, 1985 breeding species density did not d i f fer  between 

the  8 mountain shrub plots (F=0.78, P >  0.25) (Table 815). SNK and LSD test: results  

(Table 816)  indicate the  e a s t  and wes t  E r t l  plots do not d i f fe r  f rom each o ther  o r  

from any other  mountain shrub plot.. The mean 1985 density value for  t h e  8 

mountain shrub plots was 13.1 f 0.75 birdslplot  compared t o  values of 13.6 f 2.6 and 

11.0 f 1.9 for  the  e a s t  and west Er t l  plots, respectively. 

Two riparian bird plots located in t h e  Cottonwood Grove permit ted  a comparison 

with other  riparian plots in the  system. As in 1984, I 9 8 5  species richness differed 

among riparian plots (F=3.73, P<0.1)  (Table B17). Mean richness fo r  all riparian 



plots was  9.5 2 0.47 species/plot; values fo r  t h e  north (R2) and south (R4) 

Cottonwood Grove plots were,  a s  in 1984, slightly lower (R2 = 7.0 + 0.84, R 4  = 8.8 
+ - 1.1). The Cottonwood Grove plots did n o t  d i f fe r  f rom each other,  however, both 

plots differed f rom plot R6, and R2 (north plot) differed from plots R3 and R8 

(Table 818). 

Like 1984, 1985 breeding species density also di f fered among riparian plots (F=6.4, 

P <0.0005, Table 819). Densities f o r  t h e  north (16.4 5 1.69 birds/plot) and south 

(18.2 3 . 6  birds/plot) Cottonwood Grove plots were  lower than t h e  mean riparian 

value (20.5 2 1.2 birdslplot). The Cottonwood Grove plots did not  d i f fer  f rom each 

other,  however, both plots were  significantly (LSD = 6.95, alpha = 0.05) lower than 

plots R5 and R8  (Table 820). 

In summation, avian use of t h e  2 Er t l  mountain shrub plots did not  d i f fer  in species 

richness or  density from any o ther  mountain shrub plot in t h e  system. The 

mountain shrub habi ta t  is only one of several  hab i ta t s  of value t o  birds on t h e  Er t l  

property. Avian use of mountain shrub hab i ta t  on th is  parcel  is average compared 

t o  other  mountain shrub stands in t h e  Open Space system, however, i t  is - 
interesting tha t  this isolated "islandt1 not only supports average numbers of birds, 

but a species composition similar t o  shrub s tands  in t h e  foothills. With t h e  

exception of the  cliff face ,  none of t h e  hab i ta t  types  present on t h e  E r t l  property 

a r e  above average value t o  birds. Species present  on t h e  Er t l  property will be  

found in similar numbers in similar habi ta ts  elsewhere on Boulder Open Space. 

What is unique for  birds on t h e  Er t l  property is t h e  cliff nesting habi ta t  proximal t o  

Boulder Creek (Starlings, Rock Doves, Rock Wrens, American Kestrels, Grea t  

Horned Owls, Common Barn-Owls, and Common Mergansers nested in t h e  Er t l  cliff 

in 1984 and/or 19851, t h e  isolated mountain shrub habi ta t  interspersed with 

sandstone rimrock (providing numerous additional nes t  sites), and t h e  close 

interspersion of several  major and minor hab i ta t s  with Boulder Creek.  

The 2 riparian plots in t h e  Cottonwood Grove were  slightly below t h e  mean riparian 

richness and density values. Nevertheless, t h e  Cottonwood Grove does provide an  

important riparian habi ta t  t o  t h e  Boulder a r e a  for  2 reasons: i t  is isolated (public 

access is restr icted) and i t  is one of t h e  broadest  s tands  of riparian habi ta t  in the  

Boulder Valley. This grove provides breeding hab i ta t  for  3 relat ively uncommon 

species, Wood Ducks, Grea t  Horned Owls and Eastern  Screech Owls. 



Tests  between irr igated (I) and nonirrigated agricultural  grassland plots indicate 

t h a t  species richness and density on i r r igated plots is stat ist ically g r e a t e r  than on 

nonirrigated plots (Tables 10, 821,  823). 

Breeding species richness differed be tween  t h e  8 agricultural  grassland plots 

(F=5.07, P < 0.001). Plots  supporting 4 of t h e  5 highest species richness values were  

a l l  irrigated (Table 822). These conclusions a r e  similar t o  those reached in 1984. 

Richness differences between irr igated and nonirrigated plots a r e  illustrated in 

Table 10. With t h e  exception of plot  P8(I, S=8.0) which differed f rom P 4  (S=3.2) 

and P7 (S=3.4), al l  o the r  differences were  no t  significant. Difference between 

irrigated and nonirrigated plots w e r e  more  dis t inct  in t e r m s  of breeding species 

density (Table 10). Density differed be tween  t h e  8 agricultural  grassland plots 

(F=14.81, P<O.O005)(Table 823). Three  plots supporting the  highest species 

richness values also had, by far,  t h e  g r e a t e s t  density values (Table 824). These 

plots, P6, P1, and P8  (also t h e  3 highest  in 1984) had a combined mean of 25.8 

birdslplot (S=6.7) compared t o  9.6 birds/plot  (S=4.6) fo r  t h e  5 o ther  agricultural  

grassland plots (including irr igated P5). 

.-> 

In both species richness and density, P5(I) appears  more  similar t o  nonirrigated 

plots, a s  i t  also did in 1984. All irr igated plots were  flooded for  several  weeks 

during t h e  spring and grazed for  some period; however P 5  was t h e  only plot t h a t  

was not managed a s  a hayfield. Although P 5  is located on remnant  tall-grass 

prairie, t h e  hayfield plots appeared t o  have significantly more vegeta t ive  cover. 

This cover  d i f ference apparently corresponds t o  what Red-winged Blackbirds 

consider suitable vs. unsuitable nesting hab i ta t  because i t  is this species which 

e f fec ted  t h e  density di f ferences  be tween  plots. Mean Red-winged Blackbird 

densities on hayfields 1,6, and 8 were  14.2, 12.8, and 12.8 birdslplot, respectively 

(11.8, 17.8, and 7.8 in 19841, compared t o  1.8 birdslplot  (1.2 in 1984) for  P5(I), and a 

mean 1.3 birdslplot (0.85 in 1984) f o r  t h e  4 nonirrigated plots (see Table 7). 

Without Red-winged Blackbird density values in plots 1, 6 ,  and 8, t h e  to ta l  plot 

densities would be  11.2, 16.4 and 10.0 birdslplot, respectively (7.0, 7.4 and 10.0 in 

1984), values slightly higher, but  similar t o  t h e  mean of 9.6 birdslplot (6.4 in 1984) 

f o r  the  o ther  5 agricultural  grassland plots combined. 

Therefore, while species richness was  s imilar  between irrigated and nonirrigated 

plots, t h e  higher values of hayfield plots were  due t o  t h e  additional species 



Table 10. Student-Newman-Keuls t e s t  results  for  1985 breeding bird richness and 

density on irrigated and nonirrigated agricultural  grassland plots. Correlations 

between plots a r e  indicated as  significantly di f ferent  (S) o r  not significantly 

different (NS) at alpha = 0.05. 

SPECIES RICHNESS 

5 a 

6a 

7 

8 a 
3 

SPECIES DENSITY 

a Irrigated plot. 

Result d i f fe ren t  f rom t h e  1984 test .  



associated with more  mesic situations. Resul ts  were  entirely consistent  between 

1984 and 1985. Higher bird densit ies on hayfields were  due primarily t o  Red- 

winged Blackbirds nesting a t  high densit ies and t o  t h e  additional species supported 

by the  g r e a t e r  vegetational density. I t  appears  t h a t  irr igated hayfields and o ther  

agricultural  grasslands war ran t  consideration a s  different,  although similar, 

habitats. 

Total Species 

Twelve transients, representing 4 species,  were  observed during plot counts. Three 

of the 4 species (Swainson's Thrush, Sage Thrasher, and California Gull) a r e  not 

considered breeders on Open Space although t h e  Thrush may breed in higher 

elevation conifer habi ta t  in t h e  Boulder Mountain Parks. 

Thompson and Strauch (1984) analyzed species richness and abundance d a t a  for  

breeding birds and all  species (breeders  and transients)  combined. Because the  22 

transients recorded during 1984 plot coun ts  accounted for  only 0.87% of al l  species 
7 

observed, results of t h e  to ta l  species t e s t s  were  identical  t o  those fo r  breeders. In 

1985, t h e  1 2  transients observed during plot  counts  accounted for only 0.39% of all 

species observed. Total  species t e s t s  were, therefore,  not run in 1985, but  were  

assumed to  have provided results  identical  t o  those for  breeding species. 

1984 vs 1985 Habitat Use 

Results of t h e  2xN ANOVA model examining habi ta t  use between 1984 and 1985 

a r e  borderline (F=2.87, 0.1 > P >0.05, Table  86). Stat is t ica l  significance is typically 

taken at t h e  95% level (i.e., alpha = 0.05). A t  this level w e  a r e  95% confident t h a t  

the re  was  no di f ference in hab i ta t  use  (as measured by species richness) between 

1984 and 1985. Species richness is p lot ted  by hab i ta t  type and year  in Figure 2. 

The richness curves  a r e  c lose  and nearly parallel. Furthermore,  habi ta t  use by 

birds appears  t o  be  similar between years, because the re  is insufficent evidence 

(Fz0.26, P>0.25, Table 86) of a year  x hab i ta t  interaction. W e ,  therefore,  

conclude t h a t  the re  was no d i f fe rence  in species richness between 1984-85. 



RICHNESS 

DENSITY 

HABITAT 
Figure 2. Breeding bird use of r iparian (R), conifer (C), mountain shrub (MS), 
grassland (G), and agricultural  grassland (AG) hab i ta t s  on Ci ty  of Boulder Open 
Space, 1984-85. Lower 1985 conifer  density e s t i m a t e  does not include t h e  

Red Crossbill flock f rom plot  C2, rep. 1. 



Although 1984-85 species richness was  s ta t is t ica l ly  similar, t h e  species  composing 

the  annual values obviously varied. Most of this variation was  a t t r ibutable  t o  

species uncommonly observed durinq plot counts  t h a t  may not b e  recorded 1 year, 

but show up once or  twice  t h e  following year  (or vice versa). Examples of such 

species include t h e  Northern Harrier ,  Red-tailed Hawk, Ring-necked Pheasant,  

Sora, Spotted Sandpiper, Eastern  Screech Owl, American Dipper, and White- 

crowned Sparrow. Species r ichness only considers t h e  number of d i f ferent  species 

using a habitat. Annual means  derived f r o m  t h e  8 plotslhabitat ,  each replicated 5 

times, a r e  as we would expect ,  relat ively similar between years. 

The 2xN ANOVA results  of 1984 vs. 1985 breeding bird densit ies indicate t h a t  

density did not differ  significantly (F=2.43, P > 0.10, Table 828) between years, but 

differed between habi ta ts  (F=23.6, P(0.0005, Table 828). The annual density- 

habi ta t  relationship is  i l lustrated in Figure  2. Absence of a significant year  x 

habitat  interaction indicates habi ta t  use between years was similar (F=0.55, 

P > 0.25, Table €328). 

Bird d e n s i t i e ~  a r e  more  likely t o  exhibit  considerable in teryear  variation a s  

individual species numbers increase and decrease.  The large di f ference between 

1984 and 1985 conifer densit ies was  due t o  2 large  Red Crossbill f locks recorded on 

plot C 2  on 12 May. Including these  2 flocks, crossbills averaged 8.2 t imes  more  

abundant in 1985 than in 1984 and represented 45% of a l l  birds observed on conifer 

plots. Variability a t t r ibutable  t o  t h e  large, e r r a t i c  crossbill flocks is manifested in 

the  broad standard error  about t h e  conifer  mean in Figure 2. Before these  2 

anomalous observations were  e l iminated,  t h e  2XN ANOVA results  were  

stat ist ically borderline (Table 812). Nevertheless,  while some species were  more  

or less common in 1985, t h e  intraspecific variat ions averaged out  t o  yield densit ies 

stat ist ically similar t o  those of 1984. 

The rationale of conducting baseline research over several  consecutive years  is t o  

establish t o  what ex ten t  populations normally f luctuate .  Bird populations can  

f luc tua te  widely between years  in response t o  such fac to rs  a s  insect  or  seed 

availability, c l imat ic  regimes, o r  because of peturbations t o  populations wintering 

in Centra l  or  South America t h a t  have no relat ion t o  habi ta t  quality o r  natura l  

cycles in t h e  Boulder area. 



Qualitatively, 1985 was a n  early, d ry  spring re la t ive  t o  1984's late,  w e t  spring. 

Plant  phenology a t  t h e  advent  of 1985's peak breeding season was 1-2 weeks more  

advanced than in 1984. Such d i f fe ren t  ear ly  growing season conditions on early vs. 

warm season plants, subsequent seed crops,  insect  cycles,  as well a s  t h e  cumulative 

influence of prior spring conditions c a n  probably e f f e c t  significant responses in 

avian populations, provided t h e  population is no t  l imited by density dependent 

fac to rs  such as t h e  availability of n e s t  cav i t i e s  for  piciformes and secondary cavity 

nesters. To fu r the r  confuse t h e  identif ication of fac to rs  largely responsible fo r  

fluctuations, t h e  e f fec t s  of any par t icular  growing season and i t s  resul tant  food 

supply may not  b e  manifested in bird numbers until t h e  following year  or  two when 

offspring produced during t h a t  growing season re turn  t o  breed. Whatever fac to rs  

a f fec ted  1984 and 1985 bird numbers, thei r  influence was insufficient t o  e f f e c t  

stat ist ically significant d i f ferences  in breeding species richness and density 

between t h e  2 years. 



WATERFOWL A N D  SHOREBIRDS 

Survey results on Open Space lakes and ponds f o r  1985 are l is ted i n  Tables 11 and 

12 approximately i n  order o f  decreasing product iv i ty.  The average numbers of  

birdslcensus f o r  1984 and 1985 are compared i n  Table 13. 

Overal l  the number o f  birds present and the production o f  young were lower i n  1985 

than i n  1984 (excluding the E r t l  Ponds, f o r  which we have no 1984 data). These 

differences are pr incipal ly due t o  changes a t  Cowdrey Reservoir No. 2 and 

Wonderland Lake. Changes a t  the other  water  bodies are probably insignificant. 

As i n  1984, Cowdrey Reservoir No. 2 was the most productive water  body, bu t  the 

product iv i ty dropped about 60°/o i n  1985. The same 4 species (Pied-billed Grebe, 

Mallard, Ruddy Duck, and Amer ican Coot)  bred on the reservoir i n  bo th  years, 

breeding of  the other 3 species fell. Two factors, habi tat  changes and human 

disturbance, may have resulted i n  the observed decline in  product iv i ty.  The ca t t a i l  

stand on the reservo i r  was less dense and extensive i n  1985 than in 1984. Large 

areas o f  cat ta i ls  apparently died overwinter providing less cover fo r  nesting birds 

i n  1985. Numerous spent .22 cartr idges found near the reservoir indicated that  

someone had been shooting i n  the area. I n  July we saw 3 people shooting a t  pra i r ie  

dogs i n  nearby f ields t o  the east of South 66th Street. We found no dead birds, bu t  

the birds present seemed t o  be more  wary during 1985 censuses than i n  1984. The 

large drop i n  American Coot  numbers between the f i r s t  2 censuses ( f rom 22 t o  7) 

may also indicate some peturbation. 

Production of  young i n  1985 on Tel ler  Lake was almost ident ical  t o  tha t  found i n  

1984. The same 4 species (Pied-bil led Grebe, Canada Goose, Mallard, and 

American Coot) nested there. 

The product ion o f  young in 1985 on Wonderland Lake  was about 60% lower  than i n  

1984. We have found only 3 species of birds breeding on the lake; only the Canada 

Goose bred i n  both years. The Ma l la rd  bred i n  1984, bu t  no t  i n  1985 even though 

more adults used the lake. The Pied-bi l led Grebe, which was no t  recorded i n  1984, 

bred i n  1985. 



Table 11. Waterfowl and shorebirds observed on surveys of Boulder Open Space ponds and 

lakes 1985. 

SURVEY DATE 

26/28 213 8 14 20121 
SPECIES June July July July July 

Cowdrey Reservoir No. 2 

Pied-billed Grebe adults 3 2 2 2 

chicks 

Great Blue Heron 

Black-crowned Night-Heron 1 

Mallard adults 5 

Blue-winged Teal 

Cinnamon Teal 

B-w/C Teal 

Ruddy Duck _ 
American Coot 

Kil ldeer 

Common Snipe 

Wilson's Phalarope 

Totals 

males 

females 5 

chicks 1 5 ( ~ ) ~  

adults 

chicks 

adults 

chicks 

Wonderland Lake 

Pied-billed Grebe adults 

chicks 

Black-crowned Night-Heron 

Canada Goose adults 

chicks 

Mallard 

Kil ldeer 

Totals 



Table 11. Continued. 

SURVEY DATE 

SPECIES 
26/28 2 13 8 1 4  20121 
June July July July July 

Teller Lake 

Pied-billed Grebe adul ts  4 6 4 4 2 

chicks  2 5 

Great  Blue Heron 1 

Canada Goose 1 8 ~  2 6 

Mallard adul ts  3 4 3 4 

Cinnamon Teal 

chicks  

American Coot adul ts  3 3 3 3 5 

chicks 4 

Killdeer 3 

Belted Kingfisher 

Total 

Er t l  Ponds 
.- 

American Bittern 

Great  Blue Heron 

Great  Egret  

Black-crowned Night-Heron 1 

Canada Goose adul ts  2 0 25 

chicks 1 4  

Green-winged Teal  2 

Mallard 20 40 

Blue-winged Teal 1 

Cinnamon Teal 2 

B-w/C Teal 

Gadwall 

Killdeer adul ts  10 12 1 0  1 4  8 

chicks 1 1 

American Avocet adul ts  3 2 3 1 

chicks 3 1 3 

Greater  Yellowlegs 4 2 4 2 



Table 11. Continued. 

SURVEY DATE 

26/28 213 8 1 4  20121 
SPECIES June  July July July July 

Lesser Yellowlegs 2 1 
Spotted Sandpiper 2 1 1 1 1 
Common Snipe 1 

Wilson's Phalarope 1 

Belted Kingfisher 

Totals  

Short-Milne 

Pied-billed Grebe 

Grea t  Blue Heron 

Black-crowned Night-Heron 

Canada Goose 

Mallard 
. . .- 

Killdeer 

Totals  

Flat irons Vista Reservior 

Eared Grebe 

Grea t  Blue Heron 

Mallard 

Redhead 

Killdeer 

Spotted Sandpiper 

Tota ls  

Marshall Lake 

Killdeer 

Spotted Sandpiper 

Gull sp. 

Totals  

adu l t s  

chicks  

adu l t s  

chicks  

adul ts  

chicks  

1 no 

survey 



Table 11. Continued. 

SURVEY DATE 

26/28 2 13 8 14  20121 
SPECIES June July July July July 

Boulder Valley Ranch Reservoir 

Great Blue Heron 1 3 1 

Mal lard 5 

Ki l ldeer  

Totals 

Hoqan Pond 

Great  Blue Heron 

Black-crowned Night-Heron 

~ a l l a r d '  adults 

Teal sp.' 

chicks 

adul t  

chicks 

Ki l ldeer  

Spotted Sandpiper 

Bel ted ~ i n ~ f i s h e r  

Totals 

Ranqer Pond 

Ki l ldeer  

Spotted Sandpiper 

Totals 

Church Pond 

Totals 

a Number i n  parentheses is  the number o f  broods observed. 

On 26 June there were 4 broods o f  Canada Geese seen on Tel ler  Lake, bu t  only 

the t o t a l  number o f  geese were recorded. 

Some o f  these may have been domestic birds. 



Table 12. Maximum observed waterbird product iv i ty on Boulder Open Space ponds 

and lakes, 1984 and 1985. 

WATERBODY MAXIMUM PRODUCTIVITY 

SPECIES 1984 1985 

Cowdrey Reservoir No. 2= 

Pied-billed Grebe 

Mal lard 

Ruddy Duck 

American 

Total  

Wonderland Lake 

Pied-billed Grebe 

Canada Goose 

Mallard 

Total  

Teller Lake - 
Pied-billed Grebe 

Canada Goose 

Mallard 

American Coot 

Total  

E r t l  Ponds , 

Canada Goose 

Kil ldeer 

American Avocet 

Total  

Short-Milne 

Pied-billed Grebe 

Canada Goose 

Total 



Table 12. Continued. 

WATERBODY 

SPECIES 

MAXIMUM PRODUCTIVITY 

1984 1985 

Flatirons Vista Reservoir 

Mal lard 

Ki l ldeer  

Tota l  

Marshall Lake 

Mal lard 

Ranqer Pond 

Mal lard 

Hoqan Pond 

~ a l l a r d '  

Teal sp.c -- 
Tota l  

a Count made on ent i re reservoir, not just Open Space portion. 

Product iv i ty determined i n  May. 

Some of these may have been domestic. 



Table 13. Average number o f  birdslcensus on Boulder Open Space ponds and lakes, 1984-85. 

WATER BODY AVERAGE NUMBER OF BIRDS/CENSUS 

1984 1985 

Cowdrey Reservoir No. 2 107.2 42.8 

Wonderland Lake  

Teller Lake  

E r t l  Ponds 

Short-Milne 

Flat i rons Vista Reservoir 

Marshall Lake  

Ranger Pond 

Boulder Valley Ranch Reservoir 

Hogan Pond 

Church Pond 



Canada Goose production on Wonderland Lake  was down i n  1985. We suspect t ha t  

use o f  the  area by free-running dogs i s  probably a contr ibut ing fac to r  i n  th is  

decline. We found dogs a t  the lake during every census. Some were running free 

w i th  owners nearby whereas other were no t  attended. I n  July we found a recent ly 

k i l led adul t  Canada Goose on the northwest shore o f  the lake. The b i r d  had been 

dead for 2-8 hours. An  unattended dog was seen only a f ew  hundred yards f r om the  

site. The dead b i rd  was probably one o f  a pa i r  tha t  had been tending chicks up t o  

tha t  date. A t  tha t  t ime  and thereaf ter  only 1 adul t  was found tending those chicks. 

The absence o f  Mal lard chicks and a drop o f  K i l ldeer  numbers a t  Wonderland Lake  

i n  1985 may also indicate increased disturbance o f  birds using the lake margin fo r  

breeding. 

Production o f  young a t  other wate r  bodies i n  1985 was simi lar t o  t ha t  found i n  

1984, most o f  the differences being accounted f o r  by the presence o r  absence of  

only 1 pai r  o f  birds. We found no young birds on Hogan Pond i n  1984,  b u t  2 1  chicks 

o f  2 species o f  ducks i n  1985. Most  o r  a l l  o f  these birds are probably domestic 

stock. 

-A. 

The E r t l  Ponds were censused for  the f i r s t  t i m e  i n  1985. The product ion o f  young 

was surprisingly low, considering the  extent  and diversi ty o f  the ponds. I n  May we 

found 3 pai r  o f  Canada Geese on nests and 2 pa i r  w i t h  young. One brood each o f  

Ki l ldeer and American Avocet were found. F luctuat ing water levels may have 

discouraged birds, especially ducks, f r o m  breeding i n  the area. 

The same 5 species of  wa te r fow l  t ha t  nested on Open Space i n  1984 were found 

nesting i n  1985 (excluding the probable domestic tea l  on Hogan Pond). Pied-bil led 

Grebes were found nesting on 4 areas, Canada Geese on 4, Mal lard on 2, Ruddy 

Duck on 1, and American Coot  on 2. Pied-bil led Grebes were found on tw ice  as 

many sites i n  1985,  whereas Mal lards were found on only a th i rd  as many sites. 



RAPTORS 

Six species o f  raptors have been found breeding on Open Space (Red-tailed Hawk, 

American Kestrel, Common Barn Owl, Great Horned Owl, Burrowing Owl, and 

Eastern Screech owl). I n  1984, 15 pairs o f  raptors were found breeding, while i n  

1985 17 pairs were found breeding. A l l  species found breeding i n  1984 bred i n  1985. 

Eastern Screech Owls were found only i n  1985, although they may have used the 

same nest tree i n  1984. I n  addition, 8 species bred on areas adjacent t o  Open Space 

(Northern Harrier, Red-tailed Hawk, Golden Eagle, American Kestrel, Prair ie 

Falcon, Great Horned Owl, Northern Pygmy-Owl, and Northern Saw-whet Owl). In 

1985, 30 pairs of 11 species bred on or near Open Space (Table 14). A t  least: 3 

other species (Turkey Vulture, Sharp-shinned Hawk, and Cooper's ~ a w k )  are 

suspected t o  nest on or near Open Space. 

The most common nesting species in 1984 and 1985 were the American Kestre l  and 

the Great Horned Owl. Three Red-tailed Hawk nests were found on Open Space i n  

1985 and 1 on nearby land. 

- . .- 
Red-tailed Hawks and Great Horned Owls nested i n  large trees; Golden Eagles and 

Prairie Falcons nested on c l i f f  faces; American Kestrels, Common Barn-Owls, 

Northern Pygmy-Owls, Northern Saw-whet Owls, and Eastern Screech Owls nested 

i n  holes i n  trees or cl i f fs; and Burrowing Owls nested in prair ie dog towns. The 

habitat feature common to  a l l  o f  these species except for  the Eastern Screech Owl  

was the location o f  nests i n  isolated areas where there was l i t t l e  human act iv i ty.  

Turkey Vulture 

This species may have been more common in  Boulder County than a t  present. 

Henderson (1909) stated that it was "no longer common". The only nest reported 

for Boulder County was found in a Great Blue Heron colony near Lyons is 1888 

(Henderson 1909). Betts (1913) reported that  a few were found near Boulder in the 

pine zone, bu t  he thought the species '$infrequentH, as did Alexander (1937). 

Colorado Division of Wildl i fe f i les indicate that this species is regularly observed 

a t  the south end o f  the Flatirons. The Boulder Audubon Society Wildl i fe Inventory 

(BASWI) reports many sightings of  Turkey Vultures, mostly i n  Apr i l  through 
September, w i th  few birds seen in June and July. 



Table 14. Breeding raptors on C i t y  o f  Boulder Open Space, 1984-85. 

SPECIES BREEDING OBSERVATIONS 

Turkey vulturea 

Northern Harr ier 

Sharp-shinned ~ a w k ~  

Cooper's ~ a w k ~  

Swainson's ~ a w k ~  

Red-tailed Hawk 

Golden Eagle 

American Kestrel  

Peregrine Faicon a 

Prairie Falcon 

Common Barn Owl  

Eastern Screech Owl  

Great Horned Owl 

Northern Pygmy-Owl 

Burrowing Owl 

Long-eared Owl  

Northern Saw-whet Owl  

Suspected t o  nest. 

Nested on Mountain Parks land near Boulder Reservoir i n  
1983 and 1985. 

Suspected t o  nest. 

Suspected t o  nest. 

Nests i n  eastern Boulder County. 

Nested on Boulder Valley Ranch, the McCann parcel, and 
on the Ertl Easement in 1984 and 1985. One pair also 
nested on pr ivate land near White Rocks. Addit ional 
pairs may have nested on or near the Kaufmann parcel, 
VanVleet Ranch, and Dowdy Draw. 

A t  least 3 pairs nested i n  the foothils near Open Space 
i n  1984 and 1985. 

A t  least 10 known or suspected nests scattered 
throughout Open Space. 

N o t  known t o  have nested i n  Boulder area since 1958. 

Four nests i n  1984 and 5 nests in  1985 on Mountain 
Parks adjacent t o  Open Space. 

One nest in White Rocks and another near the 
Minnitr ista parcel i n  1984. Two nests i n  White Rocks 
i n  1985. 

May have nested on or near Burke 2 and Kaufman parcels 
in 1984. A pair  raised 3 young in nor th Boulder i n  
1984. In 1985 a pair  raised 3 young near Burke 2. 

Nested on Boulder Valley Ranch; i n  or near the 
Cottonwood Grove; and on the East Rudd in  1984 and 
1985. McKenzie and THP parcels in 1984. One nest a t  
Sawhill Ponds in 1984 and 1985. 

One nest on Enchanted Mesa in 1985. 

Two pair  nested on Boulder Valley Ranch i n  1984 and 
1985. 

Nested near White Rocks and in Skunk Canyon i n  1984. 

One nest on Enchanted Mesa in 1985. 

a No evidence of nesting on or near C i t y  o f  Boulder Open Space in 1984-85. 
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We made 15 sightings o f  the species dur ing th is  study i n  1984, most of t hem 

concentrated between Sh i r t ta i l  Peak and South Boulder Peak (Fig. 3). Turkey 

Vultures were seen as f a r  east as the Kaufman property. On 3 July 1984 we  

searched Sh i r t ta i l  Peak b u t  found no sign o f  breeding. We saw vultures only once i n  

1985. It is  l ike ly  t ha t  the species breeds i n  th is  general area. 

The earl iest records o f  Ospreys in Boulder County are o f  5 birds co l lec ted a t  

Valmont and Longmont i n  1901 (Bailey and Niedrach 1965). Henderson (1909) d id  

no t  l i s t  the species, Be t ts  (1913) said the  species was "not uncommon" during 

migrat ion whi le Alexander (1937) said it was a ra re  or infrequent transient. Bai ley 

and Niedrach (1965) repor t  a sighting a t  Allenspark i n  1960. The BASWI l ists about 

6 b i rds lyr  since 1979. Most observations a re  made during migrat ion bu t  there are 

also a few winter  records. Ospreys are most  f requent ly seen a t  Sawhi l l  Ponds o r  

near other wet land areas. We found 1 b i r d  on the  E r t l  Conservation Easement i n  

September 1985. Others reported 6 observations a t  Sawhi l l  Ponds i n  September and 

October 1985, 

Ospreys breed i n  Colorado above 8000 fee t  (Bailey and Niedrach 1965). They have 

been regular during migrat ion around Boulder i n  recent  years. Many of these may 

be Colorado birds using lower  elevations between migrat ion and moving t o  or f r o m  

breeding areas. 

Northern Harrier 

Henderson (1909) reported the Nor thern  Ha r r i e r  as a common summer resident o f  

the plains and mountains i n  Boulder County. However, Be t ts  (1913) remarked t ha t  

there was no def in i te record except f o r  one just t o  the nor th  of the County. 

Alexander (1937) reported the species as an infrequent t o  common summer 

resident. 

BASWI records indicate sightings occur thoughout the year, most of ten during 

migrat ion and winter, w i t h  few i n  June and July. Steve Jones found a pa i r  o f  

Nor thern Harr iers  nesting on the  west side o f  Boulder Reservoir i n  1983. H e  found 

a female on the nest on 19  May and saw 2 young w i t h  bo th  parents on 25 August. 



Figure 3. Locations of Turkey Vulture observations made during 1984 (solid 

line) and 1985 (dashed line). 



I n  December 1984 as many as 11 Northern Harr iers roosted i n  the drainage area 

between the Boulder Valley Ranch Reservoir and Boulder Reservoir (Lyn Roberts, 

pers. commun.). Three females and 1 male courted in  this area just before the 

1985 Kinetics Conveyance race. Two o f  the females disappeared a f te r  the race. A 

pair  nested i n  L i t t l e  Dry  Creek and fledged 4 young on or about 2 1  July (Lyn 

Roberts, pers. commun.; this study)(fig. 4). We observed the adults and immature 

birds in this area f rom May t o  August. L y n  Roberts saw a second female i n  the 

area af ter  the young had fledged. We saw a female f ly ing over the E r t l  Ponds i n  

early May. 

The species appears t o  have decreased as a breeding b i rd in Boulder County since 

1937. It has now bred in the same area 2 out o f  the last 3 years. Every e f fo r t  

should be made to  protect  this si te which is threatened w i th  flooding by the 

proposed enlargement o f  Boulder Reservoir and by intense disturbance by the 

crowds attending the Kinet ic  Conveyance races. 

Sharp-shinned Hawk 

- 
Henderson (1909), Betts (1913), and Alexander (1937) reported the Sharp-shinned 

Hawk as a resident of Boulder county, but  could site no def ini te breeding records. 

BASWI records indicate the species is seen throughout the year, w i t h  peaks during 

migration and few birds reported i n  June and July. 

We had 2 sightings of the species in 1984 and 1 i n  1985, both on the southern par t  

o f  C i t y  of Boulder Open Space (Fig. 5). There is abundant habitat for the species i n  

the foothills. Since the species is quite secretive we suspect it is more common 

than reports indicate. 

Cooper's Hawk 

Henderson (19091, reported the Cooper's Hawk t o  be a common resident o f  the 

plains and mountains in  Boulder County and reports nests found in  L e f t  Hand 

Canyon in  1889 and 1890. Bet ts  (1913) and Alexander (19371, however, reported the 

species to  be infrequent. 







BASWI records show the species is reported in low numbers throughout the year 

with somewhat greater numbers during migration. 

We had 1 sighting o f  a Cooper's Hawk just nor th o f  Marshall Mesa in 1984 and none 

in 1985 ( ~ i g .  6). However, l ike the Sharp-shinned Hawk, this species may be more 

common than reports indicate. 

Swainson's Hawk 

Henderson (1909), Betts (1913), and Alexander (1937) reported the Swainson's Hawk 

to  be common on the plains of Boulder County w i th  nests being found 12 May t o  10 

June. BASWI records l is t  smal l  numbers o f  Swainson's Hawks f rom Apr i l  t o  

November, wi th a slight increase in sightings during fa l l  migration. Nests were 

found i n  the eastern part  of  the county i n  1981 and 1983. 

We had 3 sightings of Swainson's Hawks, a l l  presumably migrants, in 1984. In 1985 

3 sightings of the species were made along 75th Street f rom Lookout Road south t o  

Valmont Road, i n  late June through August. 

Red-tailed Hawk 

The Red-tailed Hawk is a permanent resident which is common in  summer 

(Henderson 1909, Betts 1913, Alexander 1937). Nests w i th  eggs have been found 26 

March t o  3 June. The BASWI. reports good numbers o f  Red-tailed Hawks 

throughout the year with peaks during spring and f a l l  migration. 

There appear to  be a t  least 4 well-established pairs o f  Red-tailed Hawks breeding 

on or near C i t y  of Boulder Open Space (Fig. 7). A pair has bred for the last 4 years. 

on Boulder Valley Ranch on or near Farmer's Ditch. The species bred there in 1982 

and 1983 (Steve Jones, pers. commun.);. i n  1984 the pair raised 1 chick, and i n  1985 

the pair nested i n  trees away frorn the 1984 nest. We found an adult on the nest in 

late Apr i l  and act iv i ty  continued there un t i l  late May when the nest was abandoned 

(Dan Blumstein, pers. commun., this study). No young were seen. Adults were seen 

on or near Boulder Valley Ranch in to  July. 



Figure 6. Locat ion o f  1984 (closed circ le) Cooper's Hawk observation. 





Red-tai led Hawks have nested near the Mat ron  Rock for the last  4 years ( ~ i k e  

Figgs, Dan Blumestein, pers. commun., th is  study). Two young were seen on the 

nest in 1984 and 1 i n  1985. 

We found a pa i r  o f  Red-tai led Hawks nesting on the E r t l  Conservation Easement 

along Boulder Creek i n  1984 and 1985. They raised 2 young i n  1984 and 1 i n  1985. 

Red-tai led Hawks have nested i n  th is  area f o r  many years (Drake Sullivan, pers. 

commun.). 

A pair  o f  Red-tai led Hawks has nested on the Weiser property f o r  a t  least the last 

2 years. I n  1985 they fledged 3 young (Dan Blumstein, pers. commun., th is study). 

We thought t ha t  a pa i r  o f  Red-tai led Hawks nested on or near the Kaufmann parce l  

i n  1984, but  were unable t o  f ind  a nest. It is not  c lear whether these birds are the 

same as the pa i r  nesting on the Weiser property. 

A t  least 2 other pairs o f  Red-tai led Hawks probably nest on or near Open Space. 

Red-tai led Hawks have been seen many t imes on  the VanVleet Ranch in 1984 and 

1985. We haye searched f o r  a nest i n  the area without success. Another nest is 

suspected t o  occur i n  or near Dowdy D raw  where adults are frequently seen during 

the breeding season. An immature b i r d  seen on Flat i rons Vista i n  June 1984 might  

have come f r om the suspected nest. There is what appears t o  be an o ld  Red-tai led 

Hawk nest along South Boulder Creek west o f  the Open Space Ranger Station. 

There is  no evidence t ha t  it has been used recent ly by Red-tai led Hawks. We found . 

an immature Great  Horned O w l  near th is nest i n  1984. 

With protect ion f r o m  disturbance th is  species w i l l  probably remain a common 

breeding species on C i t y  o f  Boulder Open space. 

Golden Eagle 

Henderson (19091, Betts (1913, and Alexander (1937) reported the Golden Eagle t o  

be an uncommon or  infrequent permanent resident i n  Boulder County. Nests w i t h  

eggs were reported for the per iod 2 1  March  t o  11 April. The Colorado Divis ion of  

Wi ldl i fe records report  2 act ive nests i n  the foothi l ls  near Boulder, i n  1978. 



The BASWI indicates moderate t o  low numbers o f  sightings o f  th is  species occur 

throughout the year. Number o f  sightings appear t o  be highest during spring and 

fa l l  migration. Figgs and Lederer (1985) have summarized the history of a l l  known 

Golden Eagle nests along the F ron t  Range f rom Golden nor th  t o  the Wyoming line. 

We have seen the species several t imes during this study (Fig. 8). A l l  of our 

observations appear t o  coincide w i t h  the hunt ing area o f  the Eldorado Springs and 

Lefthand Palisades breeding pairs. 

Mike Figgs and Nancy Lederer, Boulder County Natu re  Association, have been 

monitor ing the  status of  Golden Eagle nests in the Boulder area and have provided 

a summary o f  the i r  recent observations ( ~ p p e n d i x  C; f o r  data up t o  and including 

1984 see Appendix B o f  Thompson and Strauch 1985). There are 4 nesting sites o r  

groups of  nesting sites t ha t  have been used in  recent  years. The histories o f  these 

sites are given i n  Thompson and Strauch (1985) and Appendix C. One nest s i te is on 

C i t y  o f  Boulder Open Space and may  have been used i n  1978. Two Sites are on 

Boulder Mountain Park land. The four th  s i te is  near the mouth o f  L e f t  Hand 

Canyon. A t  least 3 young were f ledged f r om 2 o f  these nests i n  1984 and 5 f rom 3 

nests i n  1985. (Appendix C). 
- 

Golden Eagles are easily disturbed by  human ac t i v i t y  near the i r  nests and fu ture 

maintenance of the  loca l  breeding population w i l l  require protect ion f r om the 

growing human population and f r o m  increasing numbers o f  rock climbers. 

American Kestrel 

Henderson (19091, Be t ts  (1913), and Alexander (1937) repor ted the American 

Kestrel  to  be a common resident i n  Boulder County. The BASWI reports many 

sightings o f  th is species throughout the year. 

We made many sightings of this species on C i t y  o f  Boulder Open Space during this 

study (Fig. 9). We found 9 act ive nests and 5 probable nests scattered throughout 

Open Space in the last 2 years (Fig 9). Fly ing young were frequently seen i n  la te  

June and early July. Most nests were in holes i n  cottonwood trees. One nest was 

i n  a hole in White Rocks i n  1984; 2 pair  nested i n  the c l i f f  in 1985. A t  least 3 

young were fledged a t  White Rocks i n  1985. On 20 July, we found 2-3 dozen 

American Kestrels feeding on grasshoppers in  the  wheat fields just nor th  o f  White 

Rocks. About hal f  tha t  many were s t i l l  present a week later. 





I Figure 9. Locations of 1984 (closed circles)  and 1985 (open circles)  American 

Kestrel  observations and nes t  s i t e s  ( s t a r  in circle). Lines around 

B 
nests, which del ineate  a reas  where  the  nesting pair  was observed, a r e  

solid for  1984 and dashed fo r  1985. Suspected nes ts  a r e  identified by 

an "S". 



Peregrine Falcon 

Henderson (1909) reported the Peregrine Falcon nesting just nor th of Boulder 

County i n  1889. Alexander (1937) called the species a rare or infrequent transient 

i n  Boulder County. The BASWI recorded 9 sightings of the species between 1978 

and 1984. 

French (1951) reported a nest w i th  4 eggs on the Third F lat i ron on 16 Apr i l  1950. 

The species nested regularly i n  this area through 1958 (Bailey and Niedrach 1965). 

Another nest was observed near Eldorado Springs i n  1953 and 1954 (Bailey and 

Niedrach 1965). 

We had no sightings of Peregrine Falcons during this study. 

Prairie Falcon 

Henderson (1909) reported Prai r ie  Falcons nesting on the St. Vrain in 1893 and 

1899. Betts-11913) and Alexander (1937) reported the species as an infrequent 

summer resident. The Colorado Division of Wildl i fe records show nesting records 

on the Flatirons, just outside C i ty  o f  Boulder Open Space, and near Devil's Thumb 

(1977) which may be on Open Space. BASWI reports sightings of the species i n  low 

numbers throughout the year. 

Mike Figgs and Nancy Lederer have been monitoring this species in the Boulder 

area and report 6 act ive nests sites i n  both years (see Thompson and Strauch 1985 

and Appendix C). None of these nests are on C i t y  o f  Boulder Open Space, but  4 o f  

them are located immediately adjacent t o  it in the Mountain Parks and the birds 

use Open Space for  hunting. One o f  these sites was found by French (1951). A t  

least 7 young were produced f rom these nests i n  1984 and 17 i n  1985. 

We had several sightings of Prair ie Falcons during this study (Fig. 10). Some of 

these were near the known nest sites. The species was seen 3 t imes hunting over 

the prair ie dog town on the Andrus Parcel, south o f  Jay Road. One b i rd  was seen 

on Boulder Creek near and over the Cottonwood Grove and another on Marshall 

Mesa. 





Preventing disturbance o f  nests b y  hikers and cl imbers w i l l  be necessary t o  

Preserve the loca l  breeding population. More systematic observations need t o  be 

made on the p ra i r ie  dog town on the  Andrus Parce l  t o  determine whether th is is an 

important foraging area f o r  Pra i r ie  Falcons. Target shooting and hunt ing i n  the 

pra i r ie  dog town should be cont ro l led t o  prevent disturbance and mainta in  the prey 

base o f  birds using the area. 

Common Barn-Owl 

Bet ts  (1913) and Alexander (1937) repor ted t ha t  the Common Barn-Owl was ra re  in 

Colorado. The BASWI reports only 18 scattered observations o f  the species over 

the last  7 years. 

Breeding a t  White Rocks was f i r s t  suspected i n  1941 (Jol l ie 1945) and 7 young were 

found on a nest there i n  1947 (Bailey and Niedrach 1965). The species nested there 

i n  1972 and i n  each year f r o m  1978 t o  1983 (Bob Stoecker, pers. commun.). Barn- 

Owls were found nesting i n  1983 and 1984 along Boulder and Whiterock Ditch, just 

east o f  the Min i t r i s ta  Parce l  (Tod Decell i ,  pers. commun.)(Fig. 11). Four  young 

were fledged i n  1983, the outcome o f  the 1984 nesting a t tempt  is  unknown. 

We found an adul t  Barn-Owl i n  a ho le  i n  White Rocks i n  1984 on 15 July and on 24 

July saw 2 adults and a t  least 1 young b i r d  (Fig. 11). A large p i le  o f  fresh Barn O w l  

pellets was found under the nest hole. I n  1985 we observed Barn-Owls a t  White 

Rocks f r o m  la te  Ap r i l  t o  early September. I n  July we determined tha t  there were 

2 pairs nesting, nei ther of which used the hole used in 1984. One nest produced 3 

young; we never saw young f rom the  second nest. The species probably nests i n  

smal l  numbers thoughout the County. Preservation o f  dead cottonwoods migh t  

encourage them t o  use other Open Space parcels. 

Eastern Screech-Owl 

Henderson (1909), Bet ts  (19131, and Alexander (1937) repor t  the Eastern Screech- 

o w l  t o  be a common resident i n  Boulder County and c i t e  egg dates f rom 11 A p r i l  t o  

19 May. The BASWI reports low numbers of sightings scattered throughout the 

year. 





We had 4 sightings o f  Eastern Screech-Owls on C i t y  o f  Boulder Open Space dur ing 

this study (Fig. 12). Three birds were found by  Steve Jones on 9 July 1984 i n  

cottonwoods a t  the nor th  end o f  the Burke 2 parcel; a pa i r  fledged 3 young there in 

1985. We found 1 b i rd  i n  the Kaufmann Parcel. We also observed a pa i r  w i t h  3 

f ly ing young i n  the 800-block o f  Juniper St reet  i n  1984. Screech-Owls have been 

seen regular ly i n  t ha t  neighborhood f o r  a t  least the last  2 years. 

(Note: We have assumed tha t  the loca l  breeding Screech-Owls are Eastern Screech- 

Owls, however, the speci f ic status o f  t he  Screech-Owls breeding i n  the  F ron t  

Range has no t  been c r i t i ca l l y  evaluated yet.) 

Great Horned Owl 

Henderson (1909), Bet ts  (19131, and Alexander (1937) reported the Great  Horned 

Ow l  t o  be a moderately common t o  common resident o f  the plains and foothi l ls  

near Boulder. The BASWI reports moderate numbers throughout the year. 

We have seen-Great Horned Owls many t imes  during this study. There are a t  least 

5 regularly used nesting areas on o r  near Open Space: Boulder Valley Ranch, Saw 

Hill Ponds, the E r t l  Conservation Easement, the Cottonwood Grove, and Marshal l  

Mesa (Fig. 13). There is probably a t  least 1 pai r  nesting regularly i n  or near White 

Rocks. The Boulder Valley Ranch nest f ledged 3 young i n  1985, the Saw Hill Pond 

nest produced 2 young (Steve Jones, pers. commun.), the E r t l  Conservation 

Easement nest fledged a t  least 1 bird, the  Marshal l  Mesa nest fledged 3, and the 

Cottonwood Grove pa i r  f ledged 2 birds. Thus we know o f  a t  least 11 young f ledged 

i n  1985 compared t o  a t  least 10 i n  1984. 

This species is the most easily observed, and perhaps the most common, o w l  

breeding i n  the Boulder area and on C i t y  o f  Boulder Open Space. The species 

breeds early i n  the year (egg dates 2 March  t o  22 Apri l ;  Bailey and Neidrach 1965) 

and most young we observed were already flying. The species appears t o  be 

moderately to lerant  of human disturbance, b u t  isolated nesting habi ta t  needs t o  be  

preserved t o  insure maintenance of the  loca l  breeding population. 





I Figure 13. Locations of 1984 (closed circles) and 1985 (open circles) Great: r- Horned Owl observations and nest sites (star in circle). Lines around 

I nests, which delineate areas  where the nesting pair was observed, a r e  

solid for 1984 and dashed for 1985. h 



Northern Pygmy-Owl 

Early records o f  Northern Pygmy-Owls (Henderson 1909, Bet ts  1913, Henderson 

1937) indicated tha t  they were rare or infrequent residents in Boulder County. 

Bailey and Niedrach (1965) considered them as uncommon residents in  mountainous 

areas of Colorado. Webb (1982) pointed out that most records for  the species in 

Colorado were for  wintering birds which presumedly had moved t o  lower elevations 

between breeding season. The BASWI l ists 10 sightings o f  14 birds f rom 1978 

through 1984. 

I n  1985, the Boulder County Nature Association (BCNA) began a small owl  survey 

i n  the foothil ls and mountains o f  Boulder County. The survey found 13 call ing 

Northern Pygmy-Owls and 1 nesting pair i n  the Boulder Mountain Parks. Two other 

nests and another call ing bird were found i n  areas not regularly surveyed. A t  least 

1 bird was found on C i t y  of Boulder Open Space. Since large areas of suitable 

habitat on Open Space weren't surveyed we suspect that several pairs o f  Northern 

Pygmy-Owlsnay nest on Open Space. Management policies which encourage 

cavity nesting birds w i l l  benef i t  this species. 

Burrowing Owl 

The history of the Burrowing Owl  i n  Boulder County has been one o f  steady decline. 

Henderson (1909) reported it a "rather common" resident, Bet ts  (1913) reported it 

common, but Alexander (1937) reported that it occured locally, bu t  was "much less 

common than a few years ago". The Colorado Division of Wildl i fe records show 

Burrowing Owls present on 3 sites near Boulder in  1978. Two of these, near Dodd 

Reservoir and just north o f  IBM, were not  on C i ty  o f  Boulder Open Space. The 

third site was on the Klein/Hoover parcel just east of Baseline Reservoir. The 

BASWI reports small numbers of sightings o f  Burrowing Owls f rom Apr i l  through 

September. 

A pair  of  Burrowing Owls nested near Mesa Reservoir and another i n  Field 7 on 

Boulder Valley Ranch i n  1981, but  it is not known whether they produced any young 

(Steve Jones, pers. commun. ). In 1983, a pair raised 5 young on Boulder Parks land 

just north o f  Boulder Reservoir (Steve Jones, pers. commun.). Burrowing Owls have 



been seen on or near the Lo re  parce l  i n  recent  years, bu t  detai ls on the number of  

birds present and possible nesting success were no t  recorded (Ann Wickmann, pers. 

commun.). 

We searched pra i r ie  dog towns on the  mesa nex t  t o  Mesa Reservoir, on the K le i n  

parcel, and the mesa on the Andrus parcel, bu t  found no evidence of  use by  

Burrowing Owls. 

Burrowing Owls again nested i n  F ie ld  7 on Boulder Valley Ranch i n  1984 and 1985 

(Fig. 14). Two pair  nested and were moni tored by  Steve Jones, Deb Amerman, and 

us through July. In 1984, each nest produced 4 young, bu t  predators appeared t o  

have k i l led 2 owlets f r om the western nest between 10 and 14 July; 2 were s t i l l  

present on 19 July. In 1985, 2 pa i r  each produced 4 young. The young and adults 

a t  the eastern nest were seen through mid-July when the young could fly. The 

birds a t  the western nest a l l  disappeared between 30 June and 16 July (0. 

Amerman, pers. commun.). In 1985, the eastern pa i r  used the 1984 burrow, or one 

near it; the western birds used a new burrow (0. Amerman, pers. commun.). 

. - 
Zarn (1974) reported tha t  burrow avai lab i l i ty  is the ch ie f  l im i t i ng  factor i n  

control l ing Burrowing O w l  numbers and t ha t  they depend pr imar i ly  on act ive 

burrowing mammal  colonies f o r  nest sites. 

Long-eared Owl 

Henderson (1909) and Bet ts  (1913) repor ted the Long-eared Owl, as a common 

resident o f  the plains and mountains i n  Boulder County. Eggs were repor ted f r o m  

13 Apr i l  t o  16 May. By  1937, however, Alexander (1937) reported t ha t  the species 

was infrequent around Boulder. The BASWI reports only a few sightings of  the  

species, mainly i n  the winter. 

We found a Long-eared O w l  i n  a g ro t t o  i n  the c l i f f s  on the E r t l  property just east 

of White Rocks i n  March, 1984 before the  beginning of this study (Fig. 15). A b i r d  

was s t i l l  present on 29 May, bu t  w e  could no t  f i nd  a nest. On 29 June we found 3 

fledged young and 1 adult  a t  the site. By  24 July the birds were no longer present. 

Another pa i r  of Long-eared Owls w i t h  5 young was found i n  Skunk Canyon i n  1984 

by Steve Jones. A n  immature b i r d  was seen a t  Sawhil l  Ponds on 28 June 1984 b y  

Steve Jones. 







Northern Saw-whet Owl 

Northern Saw-whet Owls have been know t o  nest i n  Boulder County for  many years 

(Henderson 1909, Betts 1913, Alexander 1937). Saw-whets have been considered t o  

be infrequent (Alexander 1937) t o  "probably rather common" (Betts 1913). Bailey 

and Niedrach (1965) consider the species an uncommon resident i n  Colorado. The 

BASWI l ists only 6 sightings o f  the species f rom 1978 t o  1985. The BCNA small  ow l  

survey recorded 12 Northern saw-whet Owls and 1 nest in the foothills. Three 

other sightings of the species were made in areas not regularly surveyed. 

It appears tha t  the status of ths species is similar t o  that  o f  the Northern Pygmy- 

Owl  and it probably breeds on Open Space. 

Other Owls 

Flammulated Owls, are residents o f  Boulder County (Henderson 1909, Bet ts  1913, 

Alexander 1937) bu t  they are seldom recorded and thei r  status in unknown. The 

BCNA small qwl  survey found 2 Flammulated Owls i n  Boulder County. 

The Boreal Owl  is also known f rom the County (BASWI). The BCNA small  ow l  

survey found one Boreal Owl  near Brainard Lake i n  Boulder County. 

Small owls are largely nocturnal, secretive, d i f f i cu l t  t o  find, and may be more 

common than reported. These owls rely on tree cavit ies for nesting and preserving 

large dead trees and snags is necessary for their  maintenance. 

HUMAN ACTIVITY AND DISTURBANCE 

We observed evidence of human ac t iv i ty  on 20 o f  our 40 study plots. We found 

people hiking, jogging, and walking dogs on 7 plots, most: of which overlapped 

established trails. We found a person gathering f i r e  wood by tumbling it down the 

h i l l  on the west par t  of the Whittemeyer parcel when we were setting up a study 

plot. Our rebar posts and flagging were removed f rom par t  of 11 plots. We found 

the remains of 2 fires, assorted beverage containers, and discarded fishing tackle 

and i ts  packaging along the shore of Marshall Lake. Pieces of clay pigeons were 

found on 1 of the Yunker plots, indicating that someone had been trap shooting on 

Open Space. 



Dogs were seen several t imes on 4 o f  our study plots, usually accompanying people 

walking on established trails. Dogs were seen several t imes running f ree on the 

Yunker parcels, some o f  which we  saw come f r om nearby houses. Wilson's 

Phalarope and probably Common Snipe b red  i n  these fields. The young o f  these 

ground nesting species would be par t icu lar ly  vulnerable t o  dog predation during the 

3 weeks they forage around the nesting area before they can fly. One morning a t  

dawn we found a par ty  a t  the south end o f  the Mesa T ra i l  searching fo r  a dog which 

had disappeared whi le chasing deer the previous afternoon. 

With the exception o f  some uncommon species w i t h  narrow habi ta t  preferences 

(e.g., Bobolinks, Grasshopper Sparrows, and some raptors), the inf luence o f  human 

ac t i v i t y  on most breeding species is inconsequential par t icu lar ly  when viewed f rom 

a local  population perspective. Most o f  these species are qui te tolerant of chronic 

ac t i v i t y  and even moderate levels o f  acute disturbances. Nests are generally 

inconspicuous and inaccessible t o  humans. However, human disturbance is of 

special management concern fo r  uncommon species nesting i n  only 1 or 2 fields. 

For  these species, i f management goals are t o  maintain the i r  loca l  numbers, any 

disturbance is- too much. 



MANAGEMENT RECOMMENDATIONS 

The best management pol icy f o r  most o f  the area is t o  al low natura l  processes t o  

take the i r  course and t o  passively discourage human use in to  new areas (e.g., 

minimize the construct ion o f  new t r a i l s  t o  isolated tracts). We do however, have 

special concerns about some o f  t he  e f fec ts  o f  current  or past range and forest 

management pract ices and some recreat ional  uses of Open Space. 

Most o f  the species o f  birds breeding i n  the  Boulder area are tolerant of a wide 

var ie ty  o f  ecological conditions. The i r  populations appear t o  be healthy and there 

is no indicat ion t ha t  they have changed signi f icant ly i n  recent  years. A f ew  species 

o r  species groups, however, are o f  concern because their  populations are small, 

have shown recent decreases, or are especially sensitive t o  human disturbance. 

The major areas of  management concern that  we have ident i f ied are grassland 

management, protect ion o f  r ipar ian habitat, snag management, and protect ion o f  

breeding raptors. 

Grassland biiinagement 

Grasslands typ ica l ly  support only about four breeding-bird species. They are 

usually dominated by one or two  widespread species and include a few species w i t h  

rest r ic ted habi ta t  preferences (Graul  1980). Within a local  area the grasslands are 

of ten a mosaic o f  subtypes, each o f  which have some species rest r ic ted t o  it. 

Management concerns should concentrate on the species w i t h  rest r ic ted habi ta t  

requirements. These species have a rest r ic ted distr ibut ion during one or more 

phases o f  the nesting cycle, a patchy distr ibut ion throughout the i r  range, and are 

especially sensitive t o  habi tat  disturbances (Graul  1980). We ident i f ied t w o  species 

o f  grassland birds, the Bobolink and the Grasshopper Sparrow, on Boulder Open 

Space which f a l l  i n to  th is  category. Management recommendations f o r  each 

species are discussed i n  separate sections o f  this report. 

Protect ion o f  Ripar ian Hab i ta t  

Ryder (1980) reported tha t  r ipar ian habi tats i n  the West; are especially vulnerable 

t o  overgrazing. Grazing may cause destruct ion o f  understory and, i n  some cases, 



midstory vegetation (Buttery and Shields 1975). Forbs and shrubs, unlike grass, do 

not regenerate  well a f t e r  heavy grazing o r  browsing. The problem is especially 

acu te  near water,  since livestock a r e  re luctant  t o  leave such a reas  during t h e  

hot tes t  pa r t  of the  day. Habi ta t  near  w a t e r  of ten becomes a loafing a r e a  where 

ground cover and bird-nesting hab i ta t  a r e  destroyed and t r e e s  damaged or  

destroyed by rubbing, browsing, and trampling. Szaro (1980) repor ts  t h a t  "no 

grazing plan short  of complete  removal  of livestock by fencing has any significant 

e f fec t  on riparian habitat." W e  found t h a t  several  of t h e  Open Space riparian a reas  

had been trampled by c a t t l e  and had a poor understory, part icularly t h e  Burke 1 

parcel. 1n response t o  recommendations made in Thompson and Strauch (19851, t h e  

City fenced off t h e  riparian zone on t h e  Burke 1 parcel  t o  res t r i c t  c a t t l e  use. 

We recommend t h a t  access  of livestock t o  riparian habi ta ts  on Open Space be  

severely res t r ic ted and prevented wherever possible. In addition, heavy use of 

riparian habi ta ts  by humans and the i r  p e t s  appears t o  depress thei r  use by birds. 

We observed fewer  breeding birds on the  west  side of South Boulder Creek in the  

Burke 1 parcel, where the re  is a heavily used trail,  than on t h e  west  side, where 

the re  is no Lrail. We, therefore,  recommend t h a t  trai ls  not be  constructed in 

riparian habi ta ts  if the re  a r e  accep tab le  a l ternat ive  routes. If no a l t e rna te  routes  

a r e  feasible, locate t h e  t ra i l  away f r o m  t h e  c reek  and on only one  side t o  minimize 

disturbance t o  t h e  adjacent side. 

Snag Management 

Snags provide nest  s i t e s  for cavity-nesting birds, perches for  raptors  and fly- 

catching species, and s i t e s  for foraging and food s torage fo r  some birds. 

Woodpeckers usually excavate  new holes every year, whereas chickadees, swallows, 

bluebirds, and some owls use old holes. Snags a r e  under increased pressure from 

firewood cutters.  Scot t  e t  al. (1980) es t imated  that: 800,000 snags were  gathered 

for  firewood in t h e  Front  Range between Denver and the  Wyoming border in 1978 

alone. 

cavity-nesting species usually comprise about 30 t o  45% of t h e  breeding-bird 

populations in fores ts  (Scott  e t  al. 1980). We found t h a t  they accounted fo r  only 

8.3% and 6.3% of the  respective 1984 and 1985 bird populations on Ci ty  of Boulder 

Open Space conifer  habitat. This suggests tha t  snags have been overharvested in 



this  area ,  causing a decrease  in populations of cavity-nesting species. Red-headed 

and Lewis Woodpeckers were  formerly common in Boulder County (Alexander 1937) 

but  a r e  r a r e  o r  uncommon now. 

Studies in ponderosa pine fo res t s  (Scot t  et al. 1980, Diem and Zeveloff 1980) have 

shown t h a t  5 or  6 snagsfha of mixed s izes  a r e  adequate  t o  support normal 

populations of cavity-nesting birds. P re fe r red  snags a r e  those t h a t  have been dead 

for  at leas t  5 years, a r e  larger t h a n  19" dbh, and re ta in  more  than  40 O/o of the i r  

bark (Scott  et al. 1980). Snags should be  l e f t  within wooded a reas  a s  well  a s  on 

forest  margins. Swallows and bluebirds especially prefer  snags facing open areas. 

Living t r e e s  with broken crowns and lightning sca rs  a r e  of ten used by cavity 

nesters. Selective thinning by a Ci ty  con t rac to r  on t h e  Stengel 2 .pa rce l  in 1985 

incorporated considerations for maintaining suitable existing snags and producing 

additional snags via girdling. 

We recommend t h a t  fo res t  management  plans fo r  Open Space include provisions f o r  

returning snag densities t o  natura l  levels. In cases  where snags cannot  b e  

maintained. ~ e s t i n g  boxes will encourage many cavity-nesting species. Nesting 

boxes, however a r e  temporary enhancement  fea tu res  and require periodic 

maintenance: they must be  cleaned every year  between breeding seasons and o f ten  

need repair  because of damage f rom woodpeckers, rodents, and insects. Nesting 

boxes made from sawdust and c e m e n t  a r e  more  durable t h a t  wooden ones; they 

have been used in Germany for  years. 

Raptors  

Raptors appear  t o  be part icularly susceptible t o  human disturbance, perhaps 

because they and their  nes t s  a r e  large  and easily found and because people a r e  

strongly a t t r a c t e d  t o  them. In a study t h a t  included t h e  Colorado Fron t  Range, 

Boeker and Ray (1971) found t h a t  human disturbance accounted f o r  a t  leas t  85% of 

all known nest  losses and failures f o r  Golden Eagles. In Wisconsin, Pe te r sen  (1979) 

reported t h a t  human in te r fe rence  was  probably responsible f o r  most of t h e  

desertion of nests by Red-tailed Hawks. 

Boulder County is fo r tuna te  in having a wide variety of raptors  st i l l  nesting in it. 

On t h e  other  hand, most; populations a r e  small ,  some cri t ically so, and t h e  loss of 



one nesting season could a f f ec t  the fu tu re  success o f  some species. It is therefore 

extemely impor tan t  t ha t  every e f f o r t  b e  made t o  ensure tha t  these species are 

unmolested. 

F y f e  and Olendorf f  (1976) discuss the major e f fec ts  of human interference on 

nesting raptors. Parent birds may become so disturbed t ha t  they desert the i r  eggs 

o r  young. The most c r i t i ca l  t imes appear t o  be  when the t e r r i t o r y  is f i rs t  

established and just p r io r  t o  egg laying, when the female spends much t ime  at: o r  

near the nest. P ra i r ie  Falcons have been observed t o  desert a f t e r  even a short v i s i t  

by humans before or during egg laying, bu t  rare ly  desert once incubation has begun. 

Pra i r ie  Falcons and Golden Eagles usually s i t  very t igh t  for  a few days just before 

and a f t e r  hatching. Most raptors w i l l  no t  desert once the young hatch. On the 

other hand, Great  Horned Owls are qu i te  to lerant  o f  disturbance throughout the 

nesting cycle. The tolerance t o  disturbance o f  most species is no t  known. 

Even if parent birds do no t  desert, they may break the i r  eggs, t rample the i r  young, 

or eject  eggs o r  young f r o m  the nest, especially i f  startled. In addition, disturbed 

adults w i l l  ofJen remain away f r o m  a nest longer than normal, exposing young o r  

eggs t o  chil l ing, overheating, desiccation, and predators. Such disturbance is  most  

serious during the egg stage and un t i l  the young are about 2-3 weeks old. Anyone 

coming upon a raptor  nest should leave the area as soon as possible. 

Another c r i t i c a l  per iod i s  when the young are almost ready t o  fledge. Disturbance 

a t  th is  t ime  may cause the young .birds t o  leave the nest prematurely, damaging 

st i l l -growing feathers and bones. Even i f  no t  in jured i n  leaving the nest, f l ightless 

young may be  forced t o  spend several nights on the ground, where they are highly 

vulnerable t o  predators. Young falcons and eagles are especially predisposed t o  

leave the nest ear ly i f  disturbed (Fyfe and Olendorf f  1976). 

Visi tat ion t o  nests by humans o f ten  leads t o  increased vis i tat ion as others learn of 

the nest site. Mammalian predators, especially coyotes and raccoons, may fol low 

human scent t ra i l s  t o  eggs or young. 

We agree w i t h  Fy fe  and Olendorff (1976) t ha t  unless there is good reason, raptor  

nests should be l e f t  undisturbed. Management plans should be designed t o  keep 

casual v is i tors away f r om nests and t o  min imize disturbance during monitor ing 



activit ies. Most observations can be  made f rom a distance. If a v is i t  t o  a nest is  

necessary, it should be done a t  a non-cr i t ica l  t i m e  and be  as short  as possible. The 

locat ion o f  act ive nests should be kep t  confidential. Golden Eagles and Pra i r ie  

Falcons, which nest on c l i f f s  , are a special case. Casual v is i tors are unl ikely t o  

come upon the i r  nests, b u t  rock c l imbers are par t icu lar ly  l ike ly  t o  disturb them. 

The current  e f f o r t  o f  M i ke  Figgs t o  educate cl imbers t o  the problems of raptor  

disturbance and t o  obtain voluntary avoidance o f  nest s i tes by  cl imbers should be  

commended and encouraged. However, we  think t ha t  compl iance should b e  

monitored and possible closure o f  areas be  considered as a possible management 

tool. 

Burrowing Owls present addi t ional  management problems. They seem t o  do best in 

act ive pra i r ie  dog towns. I f  a town is abandoned they w i l l  use fewer  burrows (Zarn 

1974). I n  Oklahoma, burrows abandoned when the pra i r ie  dogs occupying them 

were poisoned deter iorated so fast t ha t  they were useless t o  Burrowing Owls w i th in  

a year. Burrowing Owls are mainly insectivorous and thus may be adversely 

a f fected i f  pesticides are used on the i r  feeding grounds. They w i l l  also eat carr ion 

i f  it is  readily available and could be secondarily poisoned i f  rodents are poisoned 

near Burrowing O w l  nesting sites. 

Burrowing O w l  management should include conservation o f  ac t i ve  pra i r ie  dog towns 

and closure o f  f i e ld  7 at: Boulder Valley Ranch during the breeding season. Steve 

Jones and his co-workers should be  encouraged t o  moni tor  the o w l  populations. The 

proposed housing development no r t h  o f  Boulder Valley Ranch may pose a serious 

threat t o  Burrowing Owls through increased human ac t i v i t y  i n  the area and f r o m  

pets al lowed t o  run  free. A sheep-proof fence migh t  discourage dogs f r om enter ing 

f ie ld 7. F o r  the benef i t  of Burrowing Owls and a l l  raptors, the poisoning of  p ra i r ie  

dogs should be discontinued throughout Boulder Valley Ranch. 

Miscellaneous Recommendations 

We recommend tha t  dogs on Open Space be subject t o  greater con t ro l  o r  ent i re ly  

prohibited. While many nesting birds may habi tuate t o  constant car o r  foot  t r a f f i c  

near the i r  nests, they w i l l  no t  habi tuate t o  free-running dogs. A lmost  a l l  o f  the 

dogs we saw on Open space were running free. The restraining value o f  "voice 

control" is i l lus t ra ted by a dog which fo l lowed us for a t  least a m i l e  on the Burke 1 

and Gebhart parcels despite i t s  owner's repeated calls. 



We found t ha t  Cowdrey Reservoir No. 2 was the most productive wetland on Open 

Space and recommend tha t  the non-Open Space pa r t  of the reservoir be included in 

Open Space. Mesa Reservoir is qu i te  a t t r ac t i ve  t o  wetland birds when there is 

water i n  it. N o  water  was present dur ing the 1984 o r  1985 breeding seasons. 

Maintaining water  i n  the reservoir  would add an impor tant  waterbird habi ta t  t o  

Open Space and we recommend th is  be done. 

Long-range Management 

C i t y  o f  Boulder Open Space is  only par t  o f  the publical ly owned land i n  Boulder 

County. Management policies on Boulder Mountain Parks and Boulder County Open 

Space could strongly a f f ec t  the resul ts o f  management plans on C i t y  o f  Boulder 

Open Space. We recommend tha t  c i t y  and county personnel responsible fo r  the 

management o f  natural  habi ta t  develop policies t o  coordinate the i r  management 

plans. To do th is  the type o f  baseline data being gathered on C i t y  o f  Boulder Open 

Space must also be  gathered on the other  areas. 
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APPENDIX A 

Scientif ic names of birds mentioned in text .  



Table Al.  Scientif ic names of  birds mentioned in text .  Phylogenetic o rde r  and 

names follow AOU (1983). 

FAMILY 

COMMON NAME 

Podicipedidae 

Pied-billed Grebe  

Eared Grebe 

Western Grebe  

Phalacrocoracidae 

Double-crested Cormoran t  

Ardeidae 

American Bi t tern  

Grea t  Blue Heron 

G r e a t  Egre t  

Snowy Egre t  

Green-backed Heron 

Black-crowned Night-Heron 
-> 

Threskiorni thidae 

White-faced Ibis 

Anatidae 

Canada Goose 

Wood Duck 

Green-winged Teal  

Mallard 

Blue-winged Teal  

Cinnamon Tea l  

Northern Shoveler 

Gad wall 

American Widgeon 

Canvasback 

Redhead 

Ring-necked Duck 

Common Goldeneye 

Buff lehead 

Common Merganser 

Cathar t idae  

Turkey Vulture 

SCIENTIFIC NAME 

Podilymbus podiceps 

Podiceps niqricollis 

Aechmophorus occiden ta l i s  

Phalacrocorax aur i tus  

Botaurus lentiqinosus 

Adrea herodias 

Casmerodius albus 

E g r e t t a  thula 

Butorides s t r i a tus  

Nycticorax nycticorax 

Pleqadis chihi 

Bran t a  canadensis 

Aix sponsa - 
Anas c r e c c a  -- 
Anas platyrhynchos 

Anas discors - 
Anas cyanoptera  - 
Anas c lypeata  - 
Anas s t r epera  

Anas americana 

Aythya valisineria 

Aythya americana 

Ay thya collaris 

Bucephala clanqula 

Bucephala albeola 

Merqus merqanser 

C a t h a r t e s  aura 



Table Al .  Continued. 

FAMILY 

COMMON NAME 

Accipitridae 

Osprey 

Northern Harr ier  

Sharp-shinned Hawk 

Cooper's Hawk 

Broad-winged Hawk 

Swainson's Hawk 

Red-tailed Hawk 

Golden Eagle 

Falconidae 

American Kestrel  

Prairie Falcon 

Phasianidae 

Chuckar 

Ring-necked Pheasant  
-> 

Blue Grouse 

Rallidae 

Virginia Rail 

Sora 

American Coot  

Charadriidae 

Killdeer 

Recurvirostridae 

American Avocet 

Scolopacidae 

Grea te r  Yellowlegs 

Lesser Yellowlegs 

Solitary Sandpiper 

Spotted Sandpiper 

Pectoral  Sandpiper 

Common Snipe 

Wilson's Phalarope 

Laridae 

Ring-billed Gull 

California Gull 

SCIENTIFIC NAME 

Pandion haliaetus 

Circus  cyaneus 

Accipiter  s t r i a tus  

Accipiter  cooperii 

Buteo platypterus 

Buteo swainsoni 

Buteo jamaicensis 

Aquila chrysaetos 

Falco sparverius 

Falco mexicanus 

Alectoris chukar 

Phasianus colchicus 

Dendraqapus obscurus 

Rallus limicola 

Porzana carolina 

Fulica americana 

Charadrius vociferus 

Recurvirostra americana 

Trinqa melanoleuca 

Trinqa flavipes 

Trinqa solitaria 

Act i t i s  macularia 

Calidris melanotos 

Gallinaqo qallinaqo 

Phalaropus tricolor 

Larus delawarensis 

Larus  californicus - 



Table Al .  Continued. 

FAMILY 

COMMON NAME 

Forster's Tern 

Columbidae 

Rock Dove 

Mourning Dove 

Cuculidae 

Black-billed Cuckoo 

Ty tonidae 

Common Barn-Owl 

Strigidae 

Eastern Screech Owl 

Grea t  Horned Owl 

Northern Pygmy-Owl 

Burrowing Owl 

Long-eared Owl 

Caprimulgidae 
2 

Common Nighthawk 

Common Poorwill 

Apodidae 

White-throated Swift  

Trochilidae 

Broad-tailed Hummingbird 

Alcedinidae 

Belted Kingfisher 

Picidae 

Downy Woodpecker 

Hairy Woodpecker 

Northern Flicker 

Tyrannidae 

Olive-sided Flycatcher  

Western Wood Pewee 

Willow Flycatcher 

Hammond's Flycatcher  

Dusky Flycatcher  

Western Flycatcher  

SCIENTIFIC NAME 

Ste rna  fors ter i  

Columba 

Zenaida macroura 

Coccyzus  erythropthalmus 

Tyto  alba 

Otus  asio -- 
Bubo virqinianus 

Glaucidium gnoma 

Athene cunicularia 

Asio otus  -- 

Chordeiles minor 

Phalaeniptilus nuttal l i i  

Aeronautes saxata l is  

Selasphorus pla tycercus  

Ceryle  alcyon 

Picoides pubescens 

Picoides villosus 

Colaptes  aura tus  

Contopus borealis 

Contopus sordidulus 

Empidonax traillii  

Empidonax hammondii 

Empidonax oberholseri 

Empidonax difficilis 



Table Al .  Continued. 

FAMILY 

COMMON NAME 

Ash-throated F lyca tche r  

Western Kingbird 

Eas tern  Kingbird 

Alaudidae 

Horned Lark 

Hirundiade 

Tree  'Swallow 

Violet-green Swallow 

Northern Rough-winged Swallow 

Bank Swallow 

Cliff Swallow 

Barn Swallow 

Corv idae  

Steller 's J a y  

Blue J a y  
7- 

Scrub Jay  

Black-billed Magpie 

American Crow 

Common Raven 

Par idae  

Black-capped Chickadee  

Mountain Chickadee 

Aegithalidae 

Bushtit 

S i t t idae  

Red-breasted Nuthatch  

Pygmy Nuthatch  

Troglodytidae 

Rock Wren 

House Wren 

Cinclidae 

American Dipper 

SCIENTIFIC NAME 

Myiarchus c inerascens  

Tyrannus vert ical is  

Tyrannus tyrannus  

Eremophila a lpes t r i s  

Tachycine  t a  bicolor 

Tachycine  t a  thalassina 

Stelqidopteryx serripennis 

Ripar ia  r iparia 

Hirundo pyrrhonota 

Hirundo rus t ica  

Cyanoci  t t a  s te l ler i  

Cyanoc i t t a  c r i s t a t a  

Aphelocoma coerulescens  

P ica  pica 

Corvus  brachyrhy nchos 

Corvus  corax 

P a r u s  a t r icapi l lus  

P a r u s  qambeli  

Psa l t r iparus  minimus 

S i t t a  canadensis  - 
S i t t a  pyqmaea - 

Salpinc tes obsoletus 

Troqlodytes aedon 

Cinclus mexicanus 



Table Al.  Continued. 

FAMILY 

COMMON NAME 

Muscicapidae 

Townsend's Solitaire 

Swainson's Thrush 

Hermit  Thrush 

American Robin 

Mimidae 

Gray Catbird  

Sage Thrasher 

Motacillidae 

Water Pipit  

Laniidae 

Loggerhead Shrike 

Sturnidae 

European Starling 

Vireonidae - .- 

Solitary Vireo 

Warbling Vireo 

Red-eyed Vireo 

Emberizidae 

Orange-crowned Warbler 

Virginia's Warbler 

Yellow Warbler 

Yellow-rumped Warbler 

McGillivray's Warbler 

Common Yellowthroat 

Wilson's Warbler 

Yellow-breasted C h a t  

Scar le t  Tanager 

Western Tanager 

Black-headed Grosbeak 

Blue Grosbeak 

Lazuli Bunting 

Indigo Bunting 

SCIENTIFIC NAME 

Myadestes townsendi 

Catharus  ustulatus 

Catharus  qut ta  tus  

Turdus miqratorius 

Dumetel la  carolinensis 

Oreoscop t e s  mon tanus 

Anthus spinoletta 

Lanius ludovicianus 

Sturnus vulqaris 

Vireo solitarius 

Vireo gilvus 

Vireo olivaceus 

Vermivora ce la ta  

Vermivora virqiniae 

Dedroica petechia 

Dendroica coronata  

Oporornis tolmiei 

Geo thlypis t r ichas  

Wilsonia pusilla 

Ic ter ia  virens -- 
Piranqa olivacea 

Piranqa ludoviciana 

Pheucticus melanocephalus 

Guiraca caerulea  

Passerina amoena 

Passerina cyanea 



Table Al .  Continued. 

FAMILY 

COMMON NAME 

Dickissel 

Green-tailed Towhee 

Rufous-sided Towhee 

Chipping Sparrow 

Brewer's Sparrow 

Vesper Sparrow 

Lark Sparrow 

Lark Bunting 

Savannah Sparrow 

Grasshopper Sparrow 

Song Sparrow 

Lincoln's Sparrow 

White-crowned Sparrow 

Dark-eyed Junco 

Bobolink 
-> 

Red-winged Blackbird 

Western Meadowlark 

Y ellow-headed Blackbird 

Brewer's Blackbird 

Common Grackle  

Brown-headed Cowbird 

Northern Oriole 

Fringillidae 

Pine  Grosbeak 

House Finch 

Red  Crossbill 

P ine  Siskin 

Lesser Goldfinch 

American Goldfinch 

Evening Grosbeak 

Passeridae 

SCIENTIFIC NAME 

Spiza amer icana  

Pipilo chlorurus 

Pipilo erythrophthalmus 

Spizella passerina 

Spizella breweri  

Pooece tes  qramineus 

Chondestes  q rammacus  

Calamospiza  melanocorys 

Passerculus  sandwichensis 

Ammodramus savannarum 

Melospiza melodia 

Melospiza lincolnii 

Zonothrichia leucophrys 

Junco  hyemalis  

Dolichonyx oryzivorus 

Aqelaius phoeniceus 

Sturnella neqlec t a  

Xanthocephalus xanthocephalus 

Euphaqus cyanocephalus 

Quiscalus quiscula 

Molothrus ater 
Ic t e rus  qalbula 

Pinicola enucleator  

Carpodacus  mexicanus 

Loxia curvirostra 

Carduelis  pinus 

Carduelis  psal t r ia  

Carduel is  t r i s t i s  

Cocco th raus tes  vespert inus 

House Sparrow Passe r  domesticus 



APPENDIX B 

Raw 1985 data and statistical test results. 



Table 61. Raw d a t a  printout  f o r  spec ies  r ichness of breeding birds sampled in 
major habi ta ts  on Ci ty  of Boulder Open Space, spring 1985. 
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Table 82. Results  of two-level nes ted analysis of variance test examining 
di f ferences  in breeding species r ichness be tween  and within major Open Space 
habitats. 
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Table 63. Species richness means, s tandard errors,  and coeff ic ients  of variation of 
the  mean for  breeding birds in hab i ta t s  (group 1 = riparian = R; group 2 = conifer = 
C; group 3 = mountain shrub = M; group 4 = grassland = G; and group 5 = 
agricultural grassland = P). 
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I Table 84. 1985 Species richness means, s tandard errors, and coeff ic ients  of 
variation of t h e  mean for  breeding birds in plots. 
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Table 85. Student-Newman-Keuls test resul ts  f o r  1985  breeding species  richness 
sampled in grassland (group l), agr icul tura l  grassland (group 2), mountain shrub 
(group 3), conifer  (group 4), and riparian (group 5) habitats .  

:g:g:+:g:g:c:c:g:g:g :sTl-lDENT-NEUMRt.I-KEIIIL:3 !E;I.lb: > TEST RE:Z;IJLT:s XX:g:g:t::Y:X:g:$:* 

CULCl-ILRTED Q VRLUE FIIIR CilMPRRI S I I I ~ ~  : 
CRLCULFITED Q l.>QLI-IE FOR CIIMPRRI::I:IN : 

CHLCULRTEU Q I.>RLUE CDMpUE: I:=I:I~.~ : 

IZRLCULRTETJ Q URi-1-IE FlSR C I ~ M P R R I S I ~ ~ I  : 

CFlLCl-ILFlTED I;! (...I RLUE FIZIR COT.lPURI!~ilt.I: 

IZULCI-ILI%TED IT! lJFILlJE FOR C I ~ P ~ P Q R I ! S I ~ ~ , ~ :  
IZRLCULFITED I;! lJRLl-IE FOR ClIlp1PAE:I :~;I:I~.I : 

CGl-CULFlTE13 IT! :!.iF.ILUE F I ~ R  ClIT.1PRR 1!51St.t : 
CRLCI-ILRTED G: -.;lRLl-lE FIIIF: C:l:lMppR I ::;1:1t.4 : 
IZGLC:UL!GiTED Q C!RLlJE FOR CI:IMPRE I S I I I ~ I  : 

SEE ZRR' 5 C R I T I C R L  Q DISTRIBI-ITII:IN, p. 457. 

t.IUP1EEF: IIIF llEUt.I:3 8:: 5 ::a 1::; THE CIIILUT.~~~ !STRRTI~.~I> F-I:II~.IT. 
THE ERRIIIR DF 1: 35 1:s THE R1Ill.J. 

I~I]T.~PRF:E EOCH !:IF THE REl:iI..!E 13.' 5 1:: TOP DI:II.I.IN > hl I T H  TRF.: ' TRBLE c R I IZHT-LEFT ::n. 

r3:3- 15- 19:35 

:g:#:+::+:g:K:g:+:::K:k LE.ciST :S 1 Gt.4 1 F IC:F;t.IT D 1 FFERENCE i: L:3D ::I TEST RESULTS :%:t::+:*::$:C:g:K:+:g 

19:35 5pEC:I E::; F.: 1 C:Ht.IE!:;S - F I  I..!E P~R.TI:IF: BIIIULDEF: lIlPEt.4 SF'QC:E HRE: I TQTS 

'(11llJ I.t.lRt.4T Rt.4 iC;D ?!GLUE FIT F1 DIFFEf?Et4T RLF'HQ-LEL.JEL.7 (:'.i'...>F:ETUF:t.::a ;. 



110 '~'KII-1 lr,tQt.4T Ut.4 LC;U ?!RLUE FIT FI 11IFFEREt.IT ULPHU-LEUEL? <'I'.,"RETUF.:t-l 3 3 t.4 

FIN'.< PRIR OF MERt4S DIFFEEIFIG FROM ERCH OTHER BE.< MURE THRt.4 THE LSD VGLUE URE 
SIGt4I F I C:FI~.ITL'~'TL' D 1FFEF:EbIT FIT THE G I  UEt.4 FILF'HU-LECJEL. 



I Table 86. Two-way ANOVA results comparing species richness i n  habi tats between 
1984 and 1985. 

I ThJO-l.n.lR'.i' nt-IFIL'i':sI!s [:IF ?.;&F:IUbICE - f.lI>:Efi MIIKIEL F.I~.II~~..JU~::.<N . R. W .  THOMPSON 

----------____----_------------------------------------------------------------- 

EREED I kIC; !~~PEI= I ES I? I izHt.IE!sS - 19:34 l.,I!s 198.5 - F I YE MR.JI:IR BI:IIJLDER IIPEN !SPREE HUB I TRT 

I 5 

I I2 (; '$ERR 5. 72:3:377 1 5. 72:3:377 2. :37";'5;34 
B 8: HUE: I TRT :I 3:31.13122 4 95.25305 184.  E.23'3 
R ::<: C It.4f EF-rFiCTi13t.4 :> 2. ~3,53721 4 . 5 1.5'3382 . 25:39:346 

Id 1 TH 11.4 SUE:GE:I:IIJFS C EE:EI:IE > lc,q. .-* -. 4 7 ~ 7 ,  C. 7 rCLl - 1.9-325 1 2  

I ----------- ----- 
TOTQL ,= .-, ,-, ? - " .- 

,I r c. . L i' .-& t. 7 ,- 
i 7' 

TEST THE F.' 5 II:F~LC:I-IL~~TED FI~IF: & , B? Qt4D :.:: E:. 

I E::.;RHF'LE : FGCTI~IR R F:EF'F.:ESEbjTS 'fERR!S. !sU'i' 1'384 FIk.IIl 1985.  I F  THE Fs: R 3 I b i  THE 

TRSLE I!:; 1::. F ~::L~.~~::~~:: I IF-:U>.DFI: :ERF:I~~R::~: :~ i::i.e.. 8 - 8 5  -3% 1,4.2 I r F >  FRI:!~ THE CE:ITICQL 

I..JGLUE:S STUtiT I t.02 Cit.4 p .  4 1 5  OF ZRR, THERE I S  U S I Gt-I I F 1  CUb4T D IFFERE~.II:E BETI.,IEE~.~ THE 
TWI:I 'I'ERk:E; i HI> I !:: i?E.JEI::TED :I. SEE !SclC:::QL 8: RCIHLF p . 3 3 7  FFlfR FLIRTHER E::(PLQ~~RT I ~ t . ~ ,  

PUFiTI CULFiE:L'.I' Ot.4 I bITESRCT IOkI I t-ITERPRETUT 1 I:IN. 



Table 87. Raw data pr intout fo r  density (n/2ha) o f  breeding birds sampled i n  
riparian (R), conifer (C), and mountain shrub (M) plots on C i ty  of Boulder Open 
Space, spring 1985. 

F:RW DQTR Pi? IP4TOI-IT @:3-15-1?:35 R . I.J. THI:IT.~P!~I:I~~ 

.,,. ,.,, 1 : : .  3 BC4. D:35 EC5. j335 BC6. D:35 BC7. D 8 5  BIZ:?. D:35 BC 1 . 11:::5 pl---' 

~ f . 1 1 .  D85 EMz. j385 Bp1:Z. D:35 Ef.14. D:35 Ef.15. j3:::5 EMF,. D:35 BT.17. D:35 BT.1:3. Df:5 



R . 1.d . THO PIPS O t.4 



Table 88. Results  of two-level nested analysis of variance t e s t  examining 
differences in 1985 breeding species  density between and within major Open Space 
habitats. 

SOURCE OF 

V Q R I  k T I O k 4  

RMOt.IG GRI:ILIF'C; 3,375- 77 4 'z,".:~ -- _. --a . 4474 - 3. 3:::0 183 9. 17:>512 r;:.; 

FIMOt4G !SLlBGRlllI-lP!S 1a291.75 .=. .>.-I c F d'34. - &+*3-3 2.055754 15. 8:345'3 f.: 

U I T H  I N GRI:II-IPS 

C EEROR :j 22 :3 ;36 ,  0 1 1 E.0 143. 9:375 74.~1919 7: 

Table 69. Means, standard errors, and  coeff ic ients  of variation of t h e  mean fo r  
breeding species density (n/2ha) in 1985 hab i ta t s  (group 1 = riparian = R; group 2 = 
conifer = C; group 3 = mountain shrub = m; group 4 = grassland = G; group 5 = 
agricultural grassland = P). 

G R 111 1-1 F E: R E a I::: D 111 I.,! 1.4 5; 



Table 810. Basic statistics f o r  breeding species density in 1985 plots. 

-------------------------------------------------------------------------------- 

TI.dO-LEl..!EL t.4ESTED Rt.IRL'('S f !:: O F  l.-Inp I Rt.ICE t.IFIt.4OI..!n2 . F:. Irl- THOMPSC1t.I 

F I L E  P1EFIt.I + .....- 5: E t-I ElJplC :< 1 

-------------------------------------------------------------------------------- 



Table E l l .  Student-Newman-Keuls test results  fo r  1985 breeding species density 

I (n/Zha) in grassland (group l ) ,  mountain shrub (group 2), agricultural  grassland 
(group 3),  conifer (group 4), and riparian (group 5)  habitats. 

:Z;EE ZRR' !3 C R I T I C R L  IT! DI!sTRIBlJTIOt.4z p.  457. 
t.IUMBEF.: OF tlERt.4!:; ( 5 ::a I !:; THE CClLLIJMt.4 !:;TG.IRT 1 t.4G PI~I  1 t.JT. 
THE ERROR DF i; :35 ::I 1:s THE ROIJ. 

I:IIMPUEE ERCH IIF THE RBO!,IE Q ' s  (TOP Dl:iWpI > I.o.IITH ZRR's TRBLE (RIIZHT-LEFT >. 

DO f'1111-I I.rlRt.IT Rt.4 L!::D VRLLIE FIT FI IIIFFEF:Et..IT RLF'HQ-LEI..!EL'? (:'I' ...' FFT:ETUF:t.t 7' 1.4 

RN'.~.' F Q  I E: IJF PlERkiS D I FFEE I t.4G FE:OM ERCH OTHER E:'l' MOEE THQtI THE L:3D !..I%LUE RRE 

1 ~ ~ 4 1  F I ICR~.!TL'.~.' 11 I FFEREt4T UT THE G I  'L'Et.4 RLF'HR-LE',!EL. 



T a b l e  812. Two-way ANOVA resul ts comparing b r e e d i n g  bird  density in 1984 vs 
1985 habitats. 

TWO-lrJR'< nkjRL'.(!S 1 : !IF l..JRR 1 R ~ I I ~ E  - C.1 1 XEII MI~IDEL Rt-jl:lVR2XN . R.  W. THOMPSON 

................................................................................ 

BREED I 1.4~ B I R D  I)Ek.j!? IT "<  - 1,384 I.)! 1955 - F Il..!E ~ ~ R J I ~ R  BOl-ILDEE f>PEbj SPQCE HQB ITQT:s 

SOURCE OF 
URR I RT IOk4 

TE!:;T THE F.' s C:RLC:ULRTED FlIlf? R, E: 5 Rt4D R :>:: 1:. 

E:.<RplpLE : F H C T I ~ E  9 i?EPF:E!3ENT!3 '.(ERR!?, :39'.< 1'3:34 Rt.1D 1'3:35. I F  THE F':: R ::a 1 t.4 THE 
TRBLE 1"; 1::. F 1:: 0.  85 ::a<: DF< R ::I? I lF i  EfiF:111p ::I ::I I:: i . e. , 8.  85 at 1 , 4 2  D F  ::I FRClM THE C E I T I  C:YL 

IS~UJES STURTI  t4G 111b4 p. 415 O F  ZHF:, THERE I S  Fi S iG t4 IF ICRNT DIFFEREI.II:E BETI.,!EEN THE 
Tl.,jO '<ERRS (Ha I S  RE..TEC:TED :I. !SEE SOt:::RL 2.: RCIHLF p. 337 FCIR FI-IF.:THEF.: E::.::FL&~+QTIIII~.I, 

PRRTICI-ILRRLY ON I t4TERRCTI ON I NTERPRETRTI Ob4. 
111 li: 



Table 813. One-way analysis o f  variance resul ts testing fo r  differences in 1985 
breeding species richness between 2 mountain shrub plots on the E r t l  parcel  
(BM2.~85 and BM4.S85) and the  6 other  mountain shrub plots on Open Space. 
Means, standard errors, and coef f ic ients  o f  var iat ion of the mean a re  provided 
below test  results. 

51 HGLE FRCTUE ~~.~RLI.'s I 5; OF I.JRR I nt.411:~ !J t.4 111 I..! R . F:. C.I. THOMPC;Ot.4 

................................................................................ 

19Z5 SPEC I ES R I C:Ht.IES$; - EF:TL I.)g; t4111t4ERTL Ml:lUt.ITQ 11.4 .IHRUE: 



Table 814. Student-Newman-Keuls and l eas t  s ignificant  d i f fe rence  test results  fo r  
1985 breeding species r ichness be tween  2 mountain shrub plots on t h e  E r t l  parcel  
(ranked means 2 and 4; unranked means  f i le  n a m e s  BM2.S85 and BM4.S85) and t h e  6 
o the r  mountain shrub plots on Open Space.  

IXiLCULRTED I;! IVRLUE FUR UGF.1PRRI:SObj: 

CFILC:IILFITED I;! 1.JRLI-lE FCiF: C:iIPlP9F: 1::;1:1t.j : 
IZYLII:IILFITED I:! I..!FILI-iE FI:I? I:DMFRR I:a~]t.j : 

CRLC;CJLRTED Q Uil i :- iE FITIF.: T-:~:lplPfiF.: I:T-;I:I~.~ : 
1:QLl:ULRTED Q I..!RLi-IE FCiF: I:I:I~~PQR I::;I:IH : 

CRLCI-ILFlTED G! !.!RLUE FIIIF: C:I:IP~PFIF:I:~;I:I~.~: 
1'ALl:lJLilTED 8 !..!RLI-iE i13F: I::lIP!PRF: 1513I.4 : 
CFILIZIJLRTED G.! i ; l R ~ i - l ~  FIIIF.: C~MP~F.:I:;;I:I~;I: 
C:ilLiI:IJLI7iED I;! l..!RL!-IE CI:I~~PRR 1 :313I.4 : 

11:FILCULRTED I:! !.!RLi-lE FQF: C:I:IMPRF: I::;C!bj : 

ri l l-CIJLFTED 12 !.!FtL!-IE F!3R COPlPQK: I:31:1$4 : 
1::FILC:ULFiTED Gi CKIiCiE F'I:IF: I::I:IMPRR 1 :E;I:I~.~ : 

1I:ilLIZULRTED I;! !...I RLUE FOR CIIIMP!%FII:~III~.~: 
~;RilS:l-liFITEll I:! :!..!RLLlE FCIR CI:IMP~F: 1 S111t.j : 
I:ULI:.ULGITED 0 I..!RLiJE CI:IM~RR I!SOt.j : 

C:RLC:LILFITED I:! IJRLi-lE FISF: CI:I~~F'RF: I SI:IN : 

~ ~ P I - I ~ ' J L R T E I I  Q !jRLlJE FI]R COPlPGF.: I :$;13t.j : 

CRL~::ULRTEII G! I.. .IRLclE FiIlF: CDP~PFIF;: 1 SI:I~~ : 

IF GI &E:~II~...IE I::; 1::. C:F:ITIC:RL G!. F:E.ZEII:T fl4' - 



Ill11 YOGI IJQt.4.IT ~1.4 LSII I...IQLUE FIT FI IfIFFEREt-IT ULPHR-LEVEL? ~:'~'..~.'F:EiilRt.i ::I ? '.i' 

DO 'r'lIfU Irlczlt4T fir;! LSD 1.JFiLI-IE PIT DIFFEREi.4T ULPHU-LE \.,>EL? ('.{...'fT:ETUfT:t.j; '7 1.4 

Gt.4'~' P n I p  lIIF PIEGN:S 2 iFFERi l . iG FRUT'1 EFIIZH OTHER E'y' f.1UFE THUt.4 THE LSII I..!~LI-!E 1 7 ~ ; ~  
S I Gt.41 F I fI:Ut.4TLL~i' D I FFEREI4T RT THE 12 I I... IEt.4 FILF'HE-LE?JEL. 



Table 815. One-way analysis o f  variance results test ing f o r  differences in 1985 
breeding species density between 2 mountain shrub plots on the E r t l  parcel  
(BM2.D85 and BM4.D85) and the 6 other mountain shrub p lo ts  on Open Space. 
Means, standard errors, and coeff ic ients o f  var iat ion o f  the mean are provided 
below test results. 

S I N G L E  FRCTOR Rt.IFILa.i'S I S O F  URF:I FIt4i:E !=I N 0 I..! FI . R. W .  THOPlF'SOt.4 

---- .............................................................. 

l..!RF: I RNCE 
F COMPOt.IEt.ITS 

TUTRL 

.=. 
FILE BRE!4KD13WP4 : . .-. -.. 

__-------_---------------------------------------------------------------------- 



Table 816. Student-Newman-Keuls and least signif icant di f ference test  results f o r  
1985 breeding species density (n12ha) between 2 mountain shrub plots on the E r t l  
parce l  (ranked means 2 and 5; unranked means f i l e  names BM2.Df35 and 8 ~ 4 . ~ 8 5 )  
and the 6 other mountain shrub p lo ts  on Open Space. 

IXILCULRTED Q URLIJE FUR I=IIMFUR I!z~St.j : 
CRLCI-ILRTED Q C-IRLUE FUR C:OMPRRI !31:1t.4 : 

l:RLI:ULI=rTE13 C! UQLUE Fi'lR C1:lplFRR I SI:I~~ : 
- 7 . 0  r., I, r.--r. 
L.~-TLI,O-ILH I LLI fi L i H i i j E  FIIIF: CI:IMPHRISI:I~.I: 
CI=rLCULI=tTED Q I..!RLlJE I=I~I.~FRR ISUi-4 : 
CRLCULRTED I;! l..!RLIJE FIIIF:. I--:III.~~UF.:I!SI:I~.~: 

1;RLC:ULRTEII I..!Ri-1-IE FOR CIIIP~FRR I : 
CRLCI-ILRTED h.! 1.3F;LUE FCIR C:UPlPRR I!?I:I~.~ : 
I:RLCULUTED Q lJRLllE Fi3F.: CI:IMPREISI:I~~: 
CRLl--:ULRTEil Q l..!RLIJE FOG: IZOPlPRF:. 1!31:1t.I : 
I:RLI:IJLRTE~I 13 I..!RLiJE FI:I~ C I I I . I P R E I ! ~ I ~ ~ . ~ :  

CRLCULRTED Q ~,~RLl-lE FOR COtlPRRI!!;IIIt~4: 
CRLCIJLRTED I;! /IRLI-lE FOR CI:IMPRRI!~I:IN: 
CRLCl-ILRTEIl C! IJRLUE FIIIF-: ClIlMPRR I !21IIt.4 : 

CRLI=ULRTED I;! I...] RLIJE FIIIFT: IZI:IP~PRR I:313t.4 : 

CRLI:IJL~TED I;! I,IRLI-lE FOR CI:IMPR~~~;ISI~I~~I : 

I:QLI=IJLRTED Q I.,IRLI-IE FOE CI:II.~PRRISI:I~.I: 

I:RLC:ULRTED Q !.!RLl-IE FOF: 1::OPlPRR ISOt.4 : 
C~LI=I-ILRTED 13 !JRLIJE Fi3E: C1:lPlP~II I!SI:IP~ : 
C:RLCIJLRTEII 13 (!RLUE FIIIR ClIlPlPRF: ISC3t.4 : 

I;I=;LI:ULRTED 12 l..-IRLl-:E FOR l:OMPREI!313t.I: 
C:RLCULRTED Q I..!RLLIE FOF: I~ I~ IMPRR I!?Ot.I : 
I:~LI;IJLRTED I;! I,IRLIJE FIIIR I:I:IP~P!~RI!SIII~~: 
I:RLI;IJLRTED G! l..!RLl-lE FIIIF: CI:lPlPRRI!~;l:lt~4: 

I:RLI:ULRTED I;! I.. ..IqLlJE FOR CI~MPRRI!~I : I~~:  
cRLCULRTED I;! l,!GLIJE FOE COPlPRR IS13t4 : 
I:RLI:I-ILQTED Q l..!RLlJE FI:IR r:13MPRR1:313~4: 

CRLCIJLRTED I:! I..!RLUE FOR COP1PRF:I!3lIlt~4: 

:SEE ZRE:' S 1;F.: I T  I 1:RL Q D I  STEIBIL ITI  ilt.4, p. 457. 

i.4I-IPlFER lIlF P I E I ~ P ~ ! ~  ( 8 ::I I !S THE I=IIILI_IMN !STUFT:T 1 r;lG PI:I 1 NT. 
THE EFT:EIIIR DF n z  C:Z ::I 12; THE f?lIll.1.1. 

C O ~ ~ F ~ F : E  EPC:H I:IF THE RE:IIl!.!E 12 .' 5 8:: TOF DOI.Jb4 > lrl 1 T H  ZRR' L; TRBLE i: R I GHT-LEFT I:, . 



DO YOCl 1.dFIt.I Rt.4 LLS ICJRLI-lE FIT FI DIFFEREt.IT ULPHFI-LEVEL? I:'~..,RETIJF:~.I> ? '1' 

ENTER t - 1  ... taiue <:FRl3M p .  413-414 ,=,f Z.3t-) FOR DF2 = 13.2 

THEN ULPHFI ( 2 ::a LE!.!EL r e. -3. , 2.1337~13.05 :S .05 1. 694, 8.  1 

Rt.4'~' P!=I I R OF MEllit-4:s 1 1  IFFEE I t4G FRUM ERIIH ISTHEE El's' T.lI3RE THRt.4 THE L!SD l.JQLIJE RRE 
SIGtJIFIC:FIt~4TL'.i' DIFFEF:Et.IT UT THE GII.,IEt.I RLPHFI-LE!..!EL. 



Table 817. One-way analysis of variance results  test ing fo r  d i f ferences  in 1985 
breeding species richness between 2 riparian plots in t h e  Cottonwood Grove 
(BR2.~85  and BR4.585) and t h e  6 o t h e r  r iparian plots on Open Space. Means, 
standard errors,  and coeff ic ients  of variat ion of t h e  mean a r e  provided below t e s t  
results. 

S I N G L E  FRIITOR Rt4RLS.i'S I S  OF V U R I  At.ICE FINIZI!.!~. F:. W. THClMPSCIt.4 

19:35 SPEC:I E"; R I II:HNES!E; - C:I:ITTCI~.~IJ!DI:ID GROI.,.IE I.,.lS OTHER R IPRE: I nt.4 HRE: I TnTS 

!.!RE I Rt.4CE 
F COMPONENTS 

FIP10t.IG GF:lIlUP!:; 15 1 . :3997 7 2 1 . 139995 .=, -. . - I.. <, -0 L 1 .:. -. .> L 35.34472 :.;' 

WITH I t.4 GRI~UP!S 1 :36. 8@0:3  :3 2 .5. 3 1.7'-.-, -.-I ~11 ,=, E.4.5,5533 :.; 

F ILE I~RERKDISI,~.~~'.I : 



Table 818. Student-Newman-Keuls and l eas t  s ignificant  d i f ference  t e s t  results  f o r  
1985 breeding species r ichness be tween  2 r iparian plots in t h e  Cottonwood Grove 
(ranked means 2 and 4; unranked means  f i l e  names  BR2.S85 and BR4.585) and t h e  6 
other  riparian plots on Open Space. 

C:RLCIJLRTED G! I..!RLUE FOE: C:l:lMPnR 1 !2;1:1t.4 : 

l:RLlI:ULRTED I;! l...:RLIJE F1:lR CI:II.~PRR 1S1:lt.j : 
CFILlI:ULRTED Q lJ&~l- lE FOR 1~I~lPlF'~F: 1 !::11!tJ : 

1:RLCULUTEU 12 1,JRLI-I FOR CI~HPHHI:~I:I~.~: 
C:RLC:l-ILRTED I:! I..!RLUE FOR Cl:lMF'@R 1 !51:1t.j : 
1I:RLCI-ILUTED 13 I..I.RLl-lE FOR CI:I~IPRR 1 !513t.I : 
C:RLC:IJLRTEIl G! -L.IFiLCIE FOE: CilPlF'RF: I !E:I:I~.I : 
1:RLCULRTED 13 !.!RLUE FOR COP~PAE:I!SI~I~~: 
C:RLC:ULRTED I;! !.!RLl-iE FOE: C:l:tMF'RF.: I !g;1:1t.4 : 
CQLCIJL:3TED 12 l..!RLlJE FIIIF.: CI ]~~PRF. : I !~ I I I~ .~ :  

C:RLC:l-ILRTED Q l..!HLl-iE FIIIF-: C:I:IP~PRF:I::;I:I~.I: 
I:RLCI-ILRTED I;! I.SRL;-IE FOR CI:IMPRRI!~I:I~~I : 

C:RLC:ULRTED a I.,JFILCIE FCIR IZilp1PRE: I ~1:lt.i : 
I:PLCULRTED Q I!.!RLUE FOR CI]MPRF-II!~I:I~.~: 

cRLC:lJLRTED G! I.!RLUE FOR ClIlMPRF: 1S1:lt.I : 
I=&LI::IJLRTED 12 I..!RLI-IE FIIIF.: I:IIIP~PRRI!~I;I~.~: 



08-14- 1,385 

:%:*XX:C:%:%:%:C:X LER!3T S I GbI I F ICUt4T D I FFEF.:Et.IC:E I: LSD :I TEST RE!Sl-lLT!S X:%:*:gXX:+:%%:K 

1985 SPECIES RI CHt4ESS - COTTI:!~~WI:II:ID GROVE l,.l!= OTHER EIPUF.1 nt4 HnE: ITFITS 

EblTER t - ~ . 3  1 ue ( FF:IIIM p. 4 13-4 14 ,3-f Z.3r ::I FI~IR DFZ = 32 

THEN RLPHR ( 2  LEI..!EL (e. g. 2 . ~ 3 7 ~ 1 3 . 1 3 5  ) Q '-, 2.837,~. 135 

LSD = 3. 1QC0b31 t -va lue = 2. 9:37 Q = . c35 

Et.ITER t -ualue  8: FF.:I:lPl p. 4 1 3 - 4 1 4  of Z.at- 1:s D F 2  = 32 

THEN RLPHR 1: 2 1 LEl.JEL 1: c. g., Z.LZI:~~,Q.E~~ > .05 ? 1.1594~ Q . ~ Q  

LSD = 2 . 5 8 3 ~ ~ 3 5  t - u a l u e  = 1.~, -+$ 0: = .I 

DO '{OU l.1.iUt4T FIt.4 LSD l.,IFILIJE FIT R DIFFEREt.IT RLPhR-LEI.,IEL'? I:'.<-.'F.:ETUR~I: ? 
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Table 619. One-way analysis of var iance resul ts  tes t ing for differences in 1985 
breeding species density between 2 riparian plots in the  Cottonwood Grove 
(6R2 .~85  and 6R4.D85) and t h e  6 o t h e r  r iparian plots on Open Space. Means, 
standard errors, and coeff ic ients  of variation of t h e  mean a r e  provided below test 
results. 

S I N G L E  FRCTIZIF. Rt.4Qi"iq=;i!= IIIF I.,IRE:IR~~II:E Rt4CIl..JR . E. Id. THEIMPSIZI~.~ 

--------__---------------------------------------------------------------------- 

1985 DEt-I!E;I T'.< - CCTTIII~~WC~IIID IZHI:II..JE VS OTHER R I  F'RR I R N  H R B I T R T S  

UMOl4G GROUP!:: 1 3 @ 2 . 7 4 9  7 I 1E:E.. 1141 E. , 395&33 51 . 91330.1- 3.; 

I.tI1THIN I>RI:IIJF'!~; -33 1 -2812 .J .-I L 23.10904 48. 0-3g-37 :.; 





Ut-l'i' PR I R OF t.1ERt.1S DIFFERIt-IG FROpl ERCH ISTHER B'i' !lIIIF.:E THRt.4 THE L S I I  l..JULI-IE UEE 

SI GPIIFICRNTL'T' D IFFEEEi4T !AT THE GI!SEt4 RLPHR-LEI..!EL. 



Table 821. One-way analysis of var iance results  tes t ing for  differences in breeding 
species richness between 4 irr igated (BP1.S 85, BP5.S 85, BP6.S 85 and BP8.S 85) 
and 4 nonirrigated agricultural  grassland plots. Means, standard errors,  and 
coefficients of variation of t h e  mean a r e  provided below t e s t  results. 

1985 5;PECI E S  R I  C:HNESS - IRK I GFlTEII US t4lIOt4 I E R I  GUTEII RGRI  CULTURFIL GI?QSSLFIND 

F I L E  bF.:EIIit:::Dl:lI.rlt.r : 

_____--_---------_-------------------------------------------------------------- 
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Table 823. One-way analysis of var iance resul ts  tes t ing for  d i f ferences  in breeding 
species density between 4 irr igated (BPl.D85, BP5.D85, BP6.D85 and ~ ~ 8 . D 8 5 )  and 
4 nonirrigated agricultural  grassland plots. Means, s tandard errors,  and 
coeff ic ients  of variat ion of t h e  mean a r e  provided below test results. 

19:35 11ENSITI.' - IRRIGFITED U S  MON I R E 1  GRTED FtGR I I::IJLTIJF~:RL Gf?R!z:!E;LFIt.jD 

BF'" D"" . 1 1  .-1 T.1Eaqt.l+..-.'-:3E':: n ::E 1 . 2 2 sac -. . J I = , . z : ~ ' ~  .- .- a:: .5 ::a I ~ ! . ! ~ =  22.:3-3c.5:3 :.; 

E:Pz:. 11:::5 PlERI.I+ .....- E n ) =  18.4 i l . l 2 2 4 , 3 f :  i 5 I:, C I.,I 1 &3 -a- .-3 .-- = -... , ?<.&.-, ... 

::Pi;. D:35 T.lE!AN+ ...'-!~;E~':t-l;:t= &.:3 1.0j<,77~3:z; ( 5 :, lT:!..Itq= 1 5 . 7 0 1 5 ' 3  ..; 

E:P5. D:35 piEFit.]+....'-!:;~~:: ::I= 1 1 . E: . 5 8 : 3 0 a 3 4 7  ,I: 5 :, C:!.!pl= 4 .941 . ; rE:  :: 

EPg,. D:39 T.lE&t.I+;..'-SE(t-,>= ' 2 3 . 2  +...,- 2 . 5 ~ 3 ~ 7 2 3  ( 5 I:, C!.!f.l= a3.214:=:m4 - - 'c 

E:P7. D5:5 F.~EQ~.~+....'-!~EI: t-, ::I= i, 44 '721  :::E, c 5 ;, C:l..!Pl= 7 .  45:35f, r;; 

E!P:3. D:35 p;Egfi+ : sEi  t-~ I:#= 22 . :3 :3 . E, 1 1 b 3 9  5 ,; ,5 :, C!.JP1= 15.:3:3:314 :.; 



Table 824. Student-Newman-Keuls and l e a s t  s ignificant  d i f ference  test results  fo r  
1985 breeding species  density be tween  4 i r r igated (ranked means 4,6,7 and 8) and 4 
nonirrigated agricultural  grassland plots. 

SEE ZPF:.' C.F : iT ICRL Q D I  STF:IE:UTIOt.4, p.  457. 
~.II.J~BE=: IIIF T.lEPbi!3 t:: :3 ::I 1:: THE CilLI-IMt.4 STRRTI+~I; P1111t.lT. 

THE EF:F:I:IE: DF 1: 132 1.1 1::; THE k:l:ll.d. 
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Table 825. NANOVA results  for  1985 breeding species density between and within 
habi ta ts  (same as  Table B8), but  excluding 2 large  anomalous crossbill flocks 
observed 1 2  May on plot C2. 

1985 DE~.I:~IT'.,' c: n.....2ha 1, - FII..!E MFI.TOR BOULDER OPEt4 .IF'QC:E HGE: 1 THT!:; 

- 
Table 826. Basic s t a t i s t i c s  fo r  breeding species  density in 1985 habi ta ts  

excluding anomalous crossbill observations. 



Table 827. Basic s ta t is t ics  for  breeding species density in 1985 plots excluding 

anomalous crossbill observations on plot C2. 

FILE I.iEFIt.4 + :E: E II I: I..! 1.1 c:: :.: j 



Table 828. 2xN ANOVA model  comparing 1984 vs 1985 breeding species  

density between habitats ,  excluding anomalous crossbill 

observations f r o m  plot C2. 

EWEEDI~;IC BIRD DEMSIT'.{ - 123:34 a , . , ~  lB3:35 - FI!)E MRJI~R HRB I T n T S  I:: usi t-1-3 BIZ-I~. D:35 "I 
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Table B29. SNK and LSD results for breeding species  density in 1985 habitats, 

excluding anomalous crossbill flocks from plot C2. 

C:ULC:ULRTED G! ?.IRLUE FI:IF: I=CIP~PRE: 1 S111t.4 : 
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APPENDIX C 

Status o f  cl i f f-nesting raptors in Boulder Mountain Parks and vicinity. This 
research was conducted by Mike Figgs and Nancy Lederer, Boulder County Nature 
Association, 3893 N. 75th Street, Boulder, CO 80301. 



Golden EayLe 

GE-1 and -2: ref-er to Fig. 1, GE-3 refer: to Fig. 2 

GE-1 ELDORADO SPRINGS 

NEST SITES: GE-la and 5 are on the Mickey Yousc Cliff on 
Eldorado Mtn.; GE-lc is in Rattlesnake Gulch on Eldorado Mtn. 
about 300 ft. north of the railroad track; GE-ld is on the east 
side of Shirttail Pk.; GE-le is on "The Natron" rock formation 
on Boulder Mtn.; GE-lf is just below the summit of South 
Boulder Pk. 

HISTOBY: Jollie (1343) includes this territory in the Skunk 
Canyon territory (GE-2); however, he suspected an additio~al 
territory in the SoutI2 Draw-Scartop Mt,n. area 1-2 niiles west of 
Eldorado Mtn. H e  shows either GE-ld or e as active. D'Ostilio 
(1954) indicates that the territory was occupied, but does not 
include specific data. Crowley (1958) also indicates that this 
territory was occupied, but did not find an active nest. He 
specifically checked The Matron nest site (GE-le). DON (1978) 
shows GE-lf as active, and GE-la and b as inactive. 

RECENT STATUS: GE-la active in 1983, but nest abandoned 
sometime after incubation begun. GE-lf active in 1984, GE-15 
active in 1985. 

PRODUCTiVITY: No young fledged in 1983; undetermined in 1984; 
1 young fledged in 1985 (Table 1). 

HUNTING GROUlVDS: Centered in Eldorado Canyon; includes area 
east to Colo. Highway 93, south to Coal Creek Pk. in.Jefferson 
County, west to Johnson and Martin Gulches, north to South 
Boulder Pk. (Fig. 1). 

OTHER: GE-lc, d, and e show no signs of being recently used as 
nests. We regard GE-1 a and b as the most viable nest sites, 
with GE-lf as an occasionally used alternate site. This 
territory is under extreme pressure from recreational users. -.. 
The Mickey Mouse Cliff (GE-la and b) is a very popular climbing 
rock, and South Boulder Pk. (GE-lf) is a common destination for 
hikers in the Boulder Mountain Parks. 

GE-2 SKUNK CANYON 

NEST SITES: GE-2a is on the north side of Skunk Canyon on 
Green Ntn.; GE-2b is on the south side of Skunk Canyon. 

HISTORY: Gale (Henderson 1307) records an active nest in Bear 
Canyon in 1889. Jollie (1943) shows nests on Bear Pk. and 
Green Mtn. GE-2b active in 1980 and GE-2a active in 1981 
(Roger Brigqs, pers. comm.). 

RECENT STATUS: GE-2a active in 1983 and 1984; GE-2b active in 
1985. 



Eld. Spgs. S X .  Can. LH Pal. Yg. fledged/ Yg. flcr!gd/ 
succ. attempt territvry 

- -  -- - -- - - 

,'U3 Failed 2 Inactive 2.00 0.67 

Average of 10 other territories in 
remainder of study area, '83-'85 1.48 1.13 

Table 2. Prairie Falcon productivity in the Boulder area 

' 83 ' 84 ' 85 

Bull Gulch Not checked Active/Undet. 3 

Mickey Mouse Cliff 
- - Active/Undet. Active/Undet. Inactive 

Red Garden Wall Unknown Unknown 4 

Shadow Canyon Not checked 4 Act./Undet. 

Fern Canyon Not checked 3 5 

Bear Canyon Active/Undet. Active/Undet. 4 

Third Flatiron Active/Undet. Active/Undet. 1 

Young fledged per 
successful attempt 



PSCDUCTIVITY: 2 young fledged in 1393, 1 in 1981, 2 in 1 3 R 5  
(TaSle 1). 

HUNTING GROUNDS: Centered over the Skunk Canyon-Bear Canyon 
a r m  and eas t  to Colo. Highway 93, southeast to Marshal? Eesa, 
sockh to Colo. Highway 170, west to the Sack side of Green and 
BouLder Mtns. (Fig. 1). 

OTk1EII: This territory is under high pressure from technical 
rock climbers (Figgs and Lederer 13851. Climbers came within 5 
ft. of nest GE-2a in 1985 and flushed the adult eagle from the 
nest. Route closures during the appropriate season is 
recommended. 

GE-3 LEF'THAND PALISADES 

NEST.SITES: There are at least 7 nests on the northern portion 
of the Lefthand Falisades. Six of these have been used in the 
last 10 years. 

HISTORY: Gale (Henderson 13071, Jollie (13431, DIOstilio 
(19541, Crowley (19581, and DOW (197U) all record this as an 
active territory. The Lefthand Palisades nest site has Seen 
continuously observed since 1974 by Thomas E. VanZandt of 
Boulder, and has been active every year except 1977 and 1983. 

RECENT STATUS: Active in 1984 and 1985. 

PRODUCTIVITY: - 2 young fledged in 1984, and 2 in 1985 (Table 
1). 

HUNTING GROUNDS: Jollie (1943) mapped the hunting grounds for 
this territory. Our observations 40 years later closely match 
his boundaries (Fig. 2 ) .  Jones (1983) indicates that this pair 
hunts on Boulder Valley Ranch. 

Prairie Falcon 

Refer to Fig. 3 for nest sites. 
Table 2 summarizes productivity. 

PF-1 BULL GULCH 

NEST SITES: There are several eyries on the north side of Bull 
Gulch on Eldorado Mtn. 

HISTORY: Unknown to investigators prior to 1984. 

RECENT STATUS: Active in 1984 and 1985. 

PRODUCTIVITY: Undetermined in 1984.; 3 young fledged in 1985. 

HUNTING GROUNDS: Include immediate area in Bull Gulch and 
upper Doudy Draw. Probably hunt far to the east on Rocky 
Flats. 



CTIIE'R: Ke havc riot recorded any dlsturba~ce from rock clizbers 
in this terr-itory. 

PF-2 MICKEY MOUSE C L I i 7 F  

NEST SITES: There are several eyries on the south side of 
Mickey Mouse Cliff. 

HISTORY: Unknown to investigators prior to 1983. 

RECENT STATUS: Active in 1983 and 1984; inactive in 1985. 

PRODUCTIVITY: Undetermined. 

HUNTING GROUNDS: Undetermined. 

OTHER: Mickey Mouse Cliff is a very popular cliff for rock 
climbers. 

RED GARDEN 

NEST SITES: Eyrie located on western portion of Red Garden 
Wall in Eldorado Canyon. 

HISTORY: Unknown to investigators prior to 1985. 

RECENT STATUS: Active in 1985. 

PRODUCYIVITY: 4 young fledged in 1985. 

HUNTING GROUNDS: Include Eldorado Canyon, north to Shirttail 
Pk., west to North Draw, east to points east of Eldorado 
Springs. 

OTHER: This is one of the most popular climbing rocks in 
Colorado. That 4 young fledged from this eyrie displays the 
extent to which falcons may adapt to human presence. 

PF-4 SHADOW CANYON 

NEST SITES: There are several eyries near "The Maiden" rock 
formation. 

HISTORY: Reported to be a regularly occupied site (Greg Hayes, 
pers. comm.). 

RECENT STATUS: Active in 1382, 1984., and 1985. Not field 
checked in 1983. 

PRODUCTIVITY: 4 young fledged in 1984. Not determined in 
other years. 

HUNTING GROUNDS: Include Shadow Canyon west to top of Boulder 
Mtn. 

OTHER: No disturbance from rock climbers noted. 

1B 



NEST SITES: There are at least 2 eyries on the north side of 
Fern Canyon below Rear Pk. 

HISTORY: Unknown to investigators prior to 1384. 

RECENT STATUS: Active in 1984 and 1385. 

PRODCCTIVITY: 3 young fledged in 1984; 5 in 1985. 

HUNTING GROUNDS: Mostly undetermined. Area around "The Slab" 
is regularly hunted. 

OTHER: Little disturbance from rock climbers, but hikers often 
come within 100 yards of eyries. This territory may include 
eyries on The Slab which have not recently been used. 

PF-6 BEA2 CANYON 

NEST SITES: There are several eyries along the north side of 
Bear Canyon. 

HISTORY: Unknown to investigators prior to 1983. 

RECENT STATUS: Active 1383-85. 

FRODUCTIVITY: Undetermined in 1983 and 1984; 4 younq fledged 
in 1985. - 
HUNTING GROUNDS: Include Bear Canyon east to NCAR. 

OTHER: Very popular hiking area. 1985 eyrie could be directly 
viewed from Bear Canyon Trail. 

PF-7 THIRD FLATIRON 

NEST SITES: - Eyries are on south side of Third Flatiron. 

HISTORY: Occupied in 1950 (Bailey and Niedrach 1965). 
Probably regularly used since 1950 (Greg Hayes, pers. comm.). 

RECENT STATUS: Active 1982-85. 

PRODUCTIVITY: Undetermined 1982-84. 1 younq fledged in 1985. 

HUNTISG GXOUNDS: Include Bluebell Canyon northeast to city 
limits, north to Gregory Canyon, southeast to NCAR. 

OTEER: Very popular climbing and hiking area. On one 
occasion, 2 climbers about 50 ft. from eyrie elicited no 
response from either the incubating' falcon or its mate perched 
nearby. 



Legend for Observations of H u n t i n g  Raptors on Figs. 1 and 3 

H - observation of hunting raptor on City Open Space 

Supplemental Information 

H 1 - 7 April 1985, while driving to Golden, 2 p.m., 
simultaneous sighting from highway, 2 eagles soaring and 
gliding 

H 2 - 5 May 1985, 9:30 a.m., Tallgrass Prairie Site #3, male 
with jackrabbit in talons, flying from Marshall Mesa towards 
Skunk Canyon nest 

H 3 - 11 May 1905, 3:30 p.m., Doudy Draw, probably male fron 
Mouse Ears nest; female was brooding young on nest at the time 

Fiq. 3 

H 1 - 15 Feb. 1985, 4:30 p.m., seen from CO Highway 93, perched 
on power pole 

H 2 - 7 March 1985, 4:30 p.m., seen from CO Highway 93, perched 
on transmission tower 

M 3 - 24 March 1985, 11:30 a.m., hunting in Tallgrass Prairie 
Site # 3  

H 4 - 6 April 1985, 10 a.m., seen from NCAR, 2 falcons hunting 
over meadow 

H without numbers - falcons seen while conducting winter raptor 
transects, Jan. to March 1985 
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BOBOLINKS 

INTRODUCTION 

Boblinks (Dolichonyx oryzivorus) occur  in the  West in small  s c a t t e r e d  populations 

usually associated with naturally occuring moist  areas. Bobolinks require t a l l  grass  

f o r  nesting and se lect  irr igated hayfields in t h e  Boulder area. Young do no t  leave 

t h e  nes t  until July and haying before  they a r e  able to fly is  f a t a l  t o  them. 

Bobolinks were  observed on 2 C i t y  of Boulder Open Space parcels, Burke 2 and 

Church during t h e  1984 fieldwork. Low numbers of both sexes (less than  12) w e r e  

found on t h e  Burke 2 parcel  and w e  were  ce r ta in  t h a t  breeding occurred. Local 

birdwatchers indicate Bobolinks have been found in this field for several  years. 

Several male  Bobolinks were  observed on t h e  Church parcel  between 2 1  and 27 

June 1984, and this was t h e  f i rs t  r epor t  of th is  species in this field. The Burke 2 

parcel  is t h e  only a r e a  where Bobolinks have been regularly observed in t h e  Boulder 

area. 

-- 
A potential  problem is t h a t  haying before  young Bobolinks have fledged could result  

in t h e  loss of a l l  young and a possible reduction in t h e  number of Bobolinks nesting 

in the  a r e a  in subsequent years  (although no special  temporal  haying considerations 

have been given t o  Bobolinks in t h e  pas t  they a r e  s t i l l  present). Knowledge of t h e  

da tes  Bobolink young fledge is required t o  understand t h e  e f f e c t  o f  haying 

operations on t h e  productivity of th.is population. 

The Ci ty  supported additional fieldwork in 1985-86 t o  col lect  t h e  d a t a  required fo r  

management. Specific objectives were  to: (1) del ineate  Bobolink distribution on 

Open Space; (2) determine Bobolink numbers, breeding pairs, and ter r i tor ies  on 

Open Space; (3) locate  nes ts  and follow nesting chronology t o  determine fledging 

dates; and (4) band adults  and juveniles t o  assess annual s i t e  fidelity. 

BACKGROUND 

Bobolinks a r e  found throughout t h e  northern United S t a t e s  and southern Canada 

and usually breed on grassy meadows intermixed with sedges and numerous forbs. 

Eastern populations were  once qu i te  extensive but have been drastically reduced 



since the beginning o f  the  century because o f  changes in land use and haying 

methods (Bent 1958). It is widely c la imed t ha t  western populations arose as the 

species fol lowed cu l t ivat ion across the  continent. However, Hami l ton  (1962) found 

no evidence fo r  such an expansion o f  the  species range and stated t ha t  the 

discovery o f  the small, isolated western populations coincided w i t h  orni thological  

exploration o f  the west. Western populations are local ized on natura l ly  occuring 

moist  areas and do not  center the i r  breeding act iv i t ies  on nearby recent ly  i r r iga ted  

land (Hami l ton 1962). Hami l ton  (1962) thinks western populations are re l ics  f r o m  a 

period when the west was wetter. On the  other hand, Wit tenberg (1978) reports 

t ha t  the largest known western breeding population (Malheur Nat iona l  Wi ldl i fe 

Refuge, Oregon) has developed since changes i n  land management around 1874. H e  

points out, however, t ha t  the Malheur populat ion has shown no  propensity t o  expand 

in to  other apparently suitable habi ta t  i n  Oregon. Wit tenberg (1978) suggests t ha t  

the apparent lack o f  d i f ferent ia t ion between western and eastern Bobolink 

populations indicates a recent range expansion o r  h igh gene f l ow  between 

populations. Western birds apparently join eastern birds in  migrat ion (Wittenberg 

1978). Regardless o f  the i r  h is tor ica l  source, western populations tend t o  be small, 

isolated, and inbred (Avery and Or ing 1977). 

I n  Colorado, Boblinks are i r regular summer residents found on bo th  sides o f  the 

Cont inental  D iv ide (Bailey and Niedrach 1965). Bobolinks were f i r s t  found i n  

Boulder County i n  1904 (Betts 1913). They apparently have never been numerous. 

Henderson (1909) reported a dozen or more  using "a b ig  meadow just east o f  

Boulder" each summer. Reports a f t e r  Henderson% (Betts 1913, Alexander 1937, 

Bailey and Niedrach 1965) ment ion only a few birds i n  any given sighting. 

Bobolinks were f i r s t  found breeding i n  "a meadow 2 mi. southeast o f  Boulder" i n  

1929 (Niedrach and Rockwel l  1939). The Boulder Audubon Society Wi ld l i fe  

Inventory l is ts several sightings each year since 1979 i n  a s t r ip  f r o m  southeast o f  

Boulder t o  Lyons. 

Bobolinks are character ist ical ly found breeding on hayfields or other areas w i t h  t a l l  

dense vegetation (Bent 1958, Avery and Or ing 1977, Wit tenberg 1978). On Malheur 

Nat ional  Wi ldl i fe Refuge they prefer t o  breed i n  mesic meadows ra ther  tha t  wet  or 

dry ones (Wittenberg 1978, 1980). The ear l iest  ar r iv ing males set up te r r i to r ies  i n  

mesic habi tat  w i t h  low sedge cover and high forb cover. L a t e  ar r iv ing males 

sett led in  wet  habi tats w i t h  high sedge and forb cover in preference t o  flooded o r  



dry areas w i th  low forb cover and high or low sedge cover. Flooded areas and dry 

areas not near standing water were avoided. Wittenberg's study area was mowed 

for hay i n  la te summer and grazed in autumn, winter, and early spring. Wittenberg 

(1978) claimed that  Bobolinks depend on new growth o f  vegetation and that the 

presence o f  old vegetation i n  spring may reduce habitat quality. I f  old vegetation 

is l e f t  standing, burning improves Bobolink habitat (Wittenberg 1978). The mean 

terr i tory size on the preferred habitat was 0.74 ha; tha t  on other areas was 1.45 ha. 

Several authors ( ~ a m i l t o n  1962, Mar t in  1973, Wittenberg 1978) emphasize the 

f idel i ty of individual birds t o  tradit ional nesting areas. Avery and Oring (1977) on 

the other hand, claimed that population shifts w i th  changes in vegetation was 

characteristic o f  the species. They reported one f ie ld i n  which the birds did not 

return in  the year following summer cutting. They did not, however, give any 

history of the conditions on the f ie ld  nor a description o f  the vegetation other than 

that  it was shorter i n  the spring a f te r  cutting. Wittenberg (1980) found that si te 

f idel i ty was much lower in  areas where moisture conditions changed greatly 

between years. 

- -7 

Females arr ive on the breeding grounds 4-8 days a f te r  the males (Bent 1958, 

Wittenberg 1978). Pairing takes place almost immediately and the f i rs t  eggs are 

laid about a week a f te r  pairing but  may be delayed by poor conditions (Wittenberg 

1978). For both sexes, older birds arr ive f i rs t  and claim the best habitats. 

Incubation takes 10-12 days (Bent 1958, Wittenberg 1978) and the young leave the 

nest when about 10 days old (Bent 1958). Wittenberg (1978) recommends banding 

young 7 days a f te r  hatching t o  prevent premature fledging. The young leave the 

nest before they can fly and wander on the ground for several days (Bent 1958). 

The length of the period from leaving the nest t o  being able to f ly does not  seem to  

be wel l  established. Once young are flying, Bobolinks usually leave the nesting 

area and seek secluded areas for thei r  mo l t  (Bent 1958). 

METHODS 

Systematic pedestrian surveys o f  a l l  potential ly suitable Open Space habitats were 

conducted on 9, 16, and 23 May 1985, looking and listening for birds. Parcels 

covered were Burke 2, Burke 1, Gebhardt, VanVleet Ranch, Yunker (Nw,Sw,~E,and 

sE) and Church. The Methvin, Nu-West, Ditzel, and Belgrove parcels were 



surveyed once or tw ice  during th is  interval. Perch sites and the periphery of 

dishlay areas were marked w i t h  numbered p in  f lags as males arrived. 

Accumulation o f  flags, some reposit ioned a f t e r  subsequent observations, fac i l i t a ted  

ident i f icat ion o f  individual males as te r r i to r ies  were established. A f t e r  females 

were f i r s t  observed in Burke 2 on 23 May, surveys t o  ident i fy  distr ibutions were 

discontinued t o  min imize disturbance during courtship, nest building, and early 

incubation. 

On 2 1  June, the C i t y  expressed in terest  i n  expanding the study area t o  include a 

non Open Space, C i t y  Parks and Recreation-owned parcel, contiguous w i t h  the 

Gebhardt parcels west boundary, a f t e r  males had been observed on th is  parcel. 

This parcel  w i l l  be developed i n to  the recreation-oriented, East Boulder 

Community Park and w i l l  hereafter be  re fer red t o  as the EBCP parcel. 

On 17 June, we f e l t  incubation on t he  Burke 2 parce l  had adequately progressed t o  

permi t  flushing surveys fo r  nest locat ions wi thout  a high risk o f  abandonment. 

Dur ing flushing surveys, observers walked systematic north-south transects i n  the 

Burke 2 and, EBCP (7 July) parcels w i t h  a 30m rope stretched between us. 

Transects progressed east t o  west u n t i l  the ent i re  parcel  o r  a l l  areas o f  suitable 

habi tat  had been covered. Bobolink nests were located and marked w i t h  adjacent 

p in  flags and f lagging when incubat ing females flushed as the rope passed over 

them. Nests not ident i f ied by f lushing surveys were located by  observing females 

bringing food t o  the nest and/or removing feca l  sacs and tr iangulat ing i n  on the 

site. 

M i s t  net t ing and banding adults and juveniles were conducted on 8 days during 4-13 

July. Two 5m, 1.5 in. nylon mesh nets  were suspended between 10 ft. poles. Ne ts  

were arranged i n  a "V" shaped w i t h  the nest located inside and near the point. Nets  

were checked every 15 min. t o  min imize stress of captured birds. Numbered U.S. 

Fish and Wildl i fe Service bands were f i t t ed  to  the l e f t  leg o f  adults and broods. 

Nest checks during this period determined f ledging dates i n  re la t ion t o  the haying 

sequence. 

RESULTS 

We observed Bobolinks i n  the Burke 2, Gebhardt, EBCP, Burke 1, and Church 

parcels dur ing 1985. Breeding occurred i n  the 3 former parcels ( ~ i g .  1). One 



Figure 1. Locat ion of Open Space and East Boulder Communi ty  Park (EBCP) 
parcels were intensive Bobolink study occurred. 



probable f i rst-year male was observed i n  the Church parce l  on 10 July. Use of the 

Burke 1 f ie ld  consisted o f  males singing f r o m  trees along Baseline Road and males 

f lying f r om Burke 2 south across the  parce l  towards the  EBCP site. 

BURKE 2 PARCEL 

The f i r s t  male was observed on the parcel's northwest corner ( in  nest area D) on 9 

May. By  16 May, 5 males and 1 female were present. Rough te r r i to r ies  generally 

established i n  the field's northeast quar ter  by  a t  least 4 o f  these 5 males on 16 May  

(and la ter  refined), contained the subsequent nest areas o f  a l l  5 known nesting 

females. La te r  ar iv ing males established ter r i tor ies in the south half o f  the field. 

A maximum o f  10-12 males (23 May and 17 June) and 6 females (17 June) were 

observed i n  the field. 

A t  least 5 females nested (Nests A-E) producing 14  and possibly 2 1  young. Nests 

were oriented toward the northeast corner o f  the f i e l d  (Fig. 2). Two nests (A  and 

€3) were located containing 5 and 4 chicks. Twelve young (probably 16) are known 

t o  have fledned. The brood produced a t  nest E was probably k i l l ed  pr ior  t o  f ledging 

by haying on ,5 July. Young f r o m  4 nests f ledged 8 o r  9 July (Nest A), 14-16 July 

(Nest 61, 4-10 July (Nest C), and 4 July, (Nest Dl. Young f r om the 5 nests f ledged 

an average o f  2.4-4.4 days (range 0-7 days) before the i r  section o f  f i e ld  was 

mowed. 

Haying began on 5 July and mowing was completed by 20 July. Haying fol lowed a 

tradi t ional  sequence d ic ta ted by d i f ferent ia l  dessication of the i r r igated f ie ld  and 

subsequent t rac to r  access. Mowing begins i n  the field's southeast t o  cent ra l  

section 1 and generally progresses northeast t o  section 5 (Fig. 2). One nest (E) was 

i n  section 1, 3 nests (A,B, and C)  were i n  section 3, and nest 0 was on the boundary 

of sections 3,4, and 5. 

F ive adults and 11 young were banded. Bo th  adults and a l l  chicks associated w i t h  

the A and B nests were banded. Two f ly ing young f r o m  nest D and the female frorn 

nest E were also banded. We d id  no t  band any adults o r  young f rom nest C. 



Figure 2. Traditional haying sequence o f  sections (1-5) and locations o f  1985 
Bobolink nests (A-E) on the Burke 2 parcel. 



GEBHARDT PARCEL 

Two males were displaying i n  the parcel's center on 16 May. One displayed a 

f idelity towards the area while the other displayed between this area and the 

eastern half o f  the adjacent EBCP parcel. F O U ~  males and 1 female were observed 

on the parcel on 23 May. The female displayed an a f f in i ty  to  a port ion of the f i rs t  

male's apparent territory. A nest was la ter  suspected, based on the adult's 

behavior, but  never located (Fig. 3). By 6 July, both adults were observed feeding 

a t  least 3 well-f lying young i n  an uncut hayf ield approximately 30m south- 

southwest o f  the nest'area. Young were estimated t o  have fledged on 2-3 July. 

EBCP PARCEL 

Flushing surveys covered this parcel on 7 July. Pr ior  t o  this work, surveys had only 

been made of this parcel f r om the fenceline common t o  the Gebhardt parcel using 

binoculars. Two displaying males were observed on this parcel during 23 May, 

although interchange between it and the Gebhardt parcel was noted. The flushing 

surveys located 3 suspected nest areas and a minimum of 2 1  males and 4 females - 
(Fig. 3). On 12 July, the female f rom nest F was observed w i th  3 young, which 

probably fledged 5-7 July, and the female f r o m  nest G was observed w i th  a t  least 2 

young, which probably fledged 5-7 July. A t  least 2 broods, probably 3, and possibly 

4, were present i n  the field. A l l  these broods and suspected broods probably nested 

here. No adults or  young f rom the Gebhardt or EBCP parcels were banded. 

NESTING SUMMARY 

We observed males f ly ing between the Burke 2, Gebhardt, and EBCP parcels. 

Assuming no interchange during our observations a t  least 32-34 males and 11 

females were present on these 3 parcels. A t  least 9-10 females nested on these 3 

parcels producing 21-32 young, 19-27 of which fledged. Fledging dates o f  the 7 

broods ranged f rom 2-16 July w i th  a mean estimated fledging date o f  7 July. 

DISCUSSION 

Our observations of arriving males and females agree w i th  the phenology observed 

i n  other areas (Bent 1958, Wittenberg 1978). The earliest arr iv ing males 





established ter r i tor ies which subsequently produced a l l  o f  the known young. These 

ter r i tor ies were i n  the northeast p a r t  o f  the  Burke 2 parcel. L a t e  ar r iv ing males 

sett led more toward the south end o f  the f i e l d  bu t  appeared t o  remain unmated. 

The northeast pa r t  o f  the Burke 2 parce l  appears t o  be somewhat dr ier  than the 

rest  o f  the field. Ralph Burke (pers. commun.) reports that  t ha t  corner o f  the f ie ld  

is  more d i f f i cu l t  t o  i r r igate and has less sedges i n  it than the field's southern half. 

These differences need t o  be quantified. This indicates that  habi ta t  selection by  

Bobolinks on Burke 2 corresponds t o  the repor t  by  Wittenberg (1978) i n  Oregon. 

Vegetation composing this f l a t  i r r igated hayf ie ld  is a former nat ive grassland t ha t  

is  harrowed, fert i l ized, mowed, and grazed by ca t t l e  each year. Haying o f  the f ie ld 

t radi t ional ly starts i n  the southwestern pa r t  o f  the f ie ld  w i t h  the northeastern par t  

being cu t  last. This pa t te rn  has been fo l lowed fo r  decades (Ralph Burke, pers. 

commun.) because the southwestern corner is easier to access and because the low 

ly ing wet area which crosses the f ie ld  f r o m  the northwest t o  southeast has t o  be 

dry enough t o  be crossed by a t r ac to r  before the northeast corner can be cut. 
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The spat ia l  nesting pat tern and mowing reg ime funct ion t o  ensure t ha t  the earl iest 

nesting birds usually have suf f ic ient  t ime  t o  fledge broods before the i r  area o f  the 

f ie ld  is cut. I n  contrast, la ter  breeding birds nest in areas which are c u t  earl ier and 

thus have a higher r isk t ha t  the i r  nests w i l l  be destroyed by mowing before the i r  

young fledge. Chicks i n  nest B (Fig. 2) were too young t o  fledge when section 3 o f  

the f ie ld  was mowed. I f  we had no t  f lagged-off an area around this nest, which was 

l e f t  uncut un t i l  a f te r  the young fledged, these young, l i ke  those a t  Nest E, would 

have been killed. 

MANAGEMENT RECOMMENDATIONS 

It appears l ike ly  tha t  Bobolinks have ,  nested in or  near the Burke 2 parce l  for  

decades. The early reports of Bobolinks nesting in  a meadow t o  the east or 

southeast o f  Boulder (Henderson 1909, Niedrach and R ickwe l l  1939) must have 

come f r om sites near, i f  no t  ident ica l  to, the  Burke 2 parcel. There is no evidence 

o f  the former  population size outside o f  Henderson's (1909) repor t  of a dozen birds. 

It may be tha t  the Burke 2 birds are members of  a larger population breeding i n  the 



Boulder Valley. Our discovery of Bobolinks nesting on t h e  Gebhardt and EBCP 

parcels indicates tha t  t h e  immediate  population is larger than just t h e  birds on t h e  

Burke 2 parcel. However, development of the  EBCP parcel  may greatly reduce t h e  

number of local birds. BASWI records  suggest t h a t  t h e r e  a r e  probably several  small  

groups of breeding Bobolinks between Boulder and Lyons, bu t  t h e r e  is no proof of 

breeding o r  es t imates  of t h e  number of birds involved. 

There  is no information on t h e  population dynamics of Bobolinks inhabiting Open 

Space. The survivorship, breeding a r e a  fidelity, and na ta l  philopatry of these  birds 

a r e  unknown. Previous Bobolink studies (Martin 1973, Wittenberg 1978) indicate 

t h a t  adult  survivorship is high for  a small  song bird and t h a t  adul ts  usually re turn  t o  

a reas  in which they previously bred. However, only small  numbers of young re turn  

t o  their  nata l  area ,  e i the r  because of low survival o r  dispersal. The small  s ize  o f  

the  Burke 2 population suggests t h a t  few young re turn  t o  the  field. Since Bobolinks 

have persisted on the  field for many years  adult survivorship must be high enough 

tha t  t h e  few young t h a t  do re turn  sustain t h e  population o r  t h a t  birds raised 

elsewhere e n t e r  the  population. The only way t o  determine t h e  actual  situation is 

t o  establish -5 individually marked population and t o  follow them through several  

breeding seasons. If this is done, local bird watchers  should be encouraged t o  

report  sightings of marked birds found in other  areas. 

If i t  is found t h a t  t h e  Burke 2 Bobolinks represent a closed population ( l i t t le  o r  no 

immigration o r  emigration), its small  s ize  would indicate it was a t  high risk for  

extinction. In t h a t  case  a management  program t o  increase t h e  number of birds 

would be highly recommended. If on t h e  other  hand the  population is open and 

other birds en te r  t h e  breeding population if the re  is space for  them,  t h e  population 

will probably be maintained a s  long a s  conditions do not  change much from present 

ones. 

Current  management pract ices  (hay mowing s tar t ing on 4 July and winter grazing) 

appear t o  be  compatible with t h e  smal l  breeding population on t h e  Burke 2 parcel. 

Changes in these  pract ices  could easily el iminate the  birds o r  perhaps increase 

their numbers. Earl ier  mowing would destroy a large fraction and perhaps all of 

the  nes ts  before the  young could fledge. Mowing one week ear l ier  in 1985 would 

have killed all  known young. Mowing la te r  might increase t h e  breeding population 

by insuring t h a t  a l l  young had a chance t o  f ledge before  mowing. There  is however, 



no good evidence on which to  base an estimate o f  how the population might respond 

t o  any given delay o f  mowing. 

I f  Wittenberg's (1978) c la im tha t  Bobolinks depend on new vegetative growth is 

true, then the elimination o f  mowing and grazing on Burke 2 might make the area 

unusable for Bobolinks. 

Another approach which would benef i t  Bobolinks on Open Space would be to adjust 

the irr igat ion practices on other mowed fields so tha t  patches o f  habitat suitable 

for breeding would develop. Our impression is tha t  most o f  the Gebhardt parcel is 

too wet for breeding Bobolinks. Reduction in  the amount o f  water delivered to  

some areas of that parcel might increase the number of breeding Bobolinks. It 

might also increase the quality o f  the hay produced i f  it decreased sedge 

abundance. 

The preservation o f  the Boulder Valley breeding population probably depends on 

forces beyond the control  o f  the Open Space Office. Practices on Open Space can, 

however, encourage the species and perhaps offset losses of habitat in other areas. 
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GRASSHOPPER SPARROWS 

INTRODUCTION 

Records of Grasshopper Sparrows (Ammodramus savannarum) f o r  Boulder County 

a r e  few. Until 1909 t h e  only record was  a bird collected near Haystack But te  in 

t h e  1903 nesting season (Henderson 1909). Be t t s  (1913) considered t h e  species a n  

infrequent summer resident on t h e  plains, reporting several  seen in June-August 

1910 and 1911. H e  observed an  adu l t  feeding nonflying young on 1 2  J u n e  (year?). 

Alexander (1937) considered Grasshopper Sparrows r a r e  or infrequent summer 

residents on t h e  plains, but  gave  no f u r t h e r  details. Bailey and Niedrach (1965) 

s t a t e  t h a t  the  species is an irregularly common local resident on t h e  eas tern  plains 

of Colorado. In addition t o  t h e  records  c i t e d  above they list 1 bird seen in Boulder 

County on 1 3  May 1959. 

Chase  e t  al. (1982) indicate t h a t  t h e  Grasshopper Sparrow is a migrant o r  

unrecorded f rom t h e  latilong blocks covering Boulder County. Holitza and Kreig 

(1981) list t h e  species a s  r a r e  in Boulder County. The Boulder Audubon Society 
- - 

Wildlife Inventory records list 1 bird seen  in July 1978, 3 on 7 August 1978, 26 in 

July 1983, and 4 in July 1985. 

During a study of birds breeding on Ci ty  of Boulder Open Space in 1984, we 

(Thompson and Strauch 1985) found Grasshopper Sparrows on agricultural  and 

grassland habi ta ts  and es t imated a t o t a l  C i ty  of Boulder Open Space population of 

about 40 birds. The species b e c a m e  evident  only toward t h e  end of t h e  breeding 

bird census period and appeared t o  b e  most common on a reas  not  covered by our 

regular census plots. W e  thus f e l t  t h a t  our  e s t i m a t e  was probably much lower than 

t h e  actual  population size. 

METHODS 

Grasshopper 'sparrows were  surveyed along variable-line t r ansec t s  (Eberhardt  1978) 

on 1 5  and 1 6  July, 1985 when birds were  n e a r  t h e  peak of thei r  singing period and 

thought t o  be  in l a t e  incubation o r  ear ly  brood rearing. The objective of this 

impromptu study was to  obtain a rough e s t i m a t e  of sparrow numbers. This survey 

was not designed t o  rigorous s t a t i s t i ca l  s tandards  f rom which a c c u r a t e  population 

es t imates  could be  obtained. 



Transects  were  nonrandomly or iented through t h e  "best" Grasshopper Sparrow 

habitats, on ta l ler  grasslands where they had been previously observed, and through 

a l l  potentially suitable grassland and nonirrigated agricultural  grassland habi ta ts  in 

t h e  system. Parcels  surveyed o n c e  during t h e  2-day sampling included 

Erni/proper/Erni/Moore, Mann, Boulder Valley Ranch, VanVleet Ranch, Church, 

East  Rudd, Greenbelt  Plateau,  Tracy Collins, Flatirons Vista, West Rudd, Dunn 2, 

and THP. 

Observers walked a t  a constant  r a t e  along t h e  l inear t r ansec t  and recorded t h e  

right angle distance f rom t h e  t r ansec t  line where  sparrows flushed o r  were  initially 

observed. Censuses were  conducted during f a i r  weather  between 0.5 hours of 

sunrise and 0930 hours to  minimize variat ion in bird conspicuousness (Conner and 

Dickson 1980). D a t a  were analyzed using t h e  Kelker (1945) est imator.  

RESULTS 

One-hundred-eleven di f ferent  Grasshopper Sparrows were  observed f rom 28,004m 

of line t ransects  on 15-16 July 1985 (Table l ) ,  an  average of 3.97 sparrows/1000m. 
- - z  

All sparrows were  assumed t o  have been seen ou t  t o  40m (Fig. 1). The Kelker 

(1945) index (mean density = n/2LW, where  n = to ta l  number of birds observed ou t  

t o  the  fall-off distance, W = fall-off distance,  .and L = to ta l  length of transects)  

yielded a mean Grasshopper Sparrow desity of 0.312 birdslha. Our observations 

indicated tha t  Grasshopper Sparrows occupied about  half of t h e  1726ha of grassland 

and nonirrigated agricultural grassland hab i ta t s  on t h e  parcels they were  observed 

in ( total  a rea  surveyed = 1726ha). W e ,  therefore ,  e s t imate  t h a t  approximately 269 

sparrows were  present on t h e  surveyed Open Space parcels. 

Although the  accuracy of this population e s t i m a t e  is in question because  of 

nonrandom t ransec t  orientation, ocular  es t imat ion of sighting distances and non- 

replication, 111 different  sparrows w e r e  observed, which is f a r  more  than were  

heretofore thought present. 

DISCUSSION 

The distribution of t h e  western r a c e  (perpallidus) of t h e  Grasshopper Sparrow is 

spotty (Smith 1968). The species t ends  t o  breed in small  colonies, and local 



Table 1. Grasshopper Sparrows detected f rom l ine transects on selected Boulder 
Open Space parcels 15-16 July, 1985. 

TRANSECT SPARROWS SPARROWS/lOOOm 
PARCEL LENGTH(m) OBSERVED OF TRANSECT 

THP 
VanVlee t Ranch 
Boulder Valley Ranch 
West Rudd 
Greenbelt Plateau 
East Rudd 
Flatirons Vista 
Dunn 2 
Tracy Collins 
Church (lower) 

(upper) 
Mann 
Erni  e t  al. 

TOTAL - - 28,004 111 

MEAN 3.97 



RIGHT-ANGLE DISTANCE (rn) 

Figure 1. Histogram of right-angle sighting dis tances  f rom a variable-line t ransect  
(Eberhardt 1978) t o  Grasshopper Sparrows on se lected Boulder Open Space parcels, 
15-16 July 1985. 



populations f luc tua te  considerably f r o m  y e a r  to  year  in spi te  of t h e  apparent  

availability of suitable hab i t a t  (Wiens 1969). 

Our  results  indicate t h a t  in 1985 t h e  species  bred in good numbers in Boulder 

County. Our es t ima te  of about  270 birds i s  probably too low since we  assumed both 

sexes  were  represented equally in our  observations. In most  smal l  passerines only 

t h e  male  sings, and the  number of singing birds is o f t en  taken t o  indicate  t h e  

numbers of pairs  present. Because bo th  male  and f e m a l e  Grasshopper Sparrows 

sing, singing alone is  no t  necessarily a n  indicator of sex. Of t h e  3 song types  of t h e  

Grasshopper Sparrow ( the  grasshopper song, t h e  sustained song, and t h e  trill), t h e  

female  sings only the  tr i l l  (Smith 1968). Thus, song can  b e  used, t o  some  extent ,  t o  

sex  individuals. Unfortunately, we w e r e  unaware  of this  d i f ference  during t h e  

censuses and did not  record song type,  bu t  recal l  t h a t  most  songs were  the  

grasshopper type. Singing birds represented a t  l eas t  77% of t h e  birds observed, 

most  of which we  believe t o  b e  males. Only females  incubate and brood t h e  young 

and a r e  repor ted  t o  s i t  c lose  on t h e  n e s t  (Smith 1968). This behavioral d i f ference  

would also suggest t h a t  males  would b e  more  conspicuous during surveys. 

- 
We did not  search fo r  or  find nes t s  during th is  study. The s t rongest  evidence we 

have fo r  breeding a r e  several  sightings of birds carrying prey, presumably to  feed 

young, and the  observation of 1 bird f lu t ter ing away on t h e  ground, behavior typical  

of females  disturbed f rom t h e  nes t  (Smith 1968). 

The con t ras t  of our findings with previous records  of Grasshopper Sparrows in 

Boulder County may b e  due t o  a r e c e n t  increase  of t h e  species in t h e  Boulder area ,  

b u t  we find this  unlikely. More likely f luctuat ions  in population s ize  and t h e  

unat t rac t iveness  of t h e  breeding hab i t a t  of the  species  have contr ibuted t o  the  

paucity of observations. The presence of t h e  species does  not become evident near  

Boulder until males  s t a r t  singing in l a t e  June or  early July. A t  t h a t  t ime  t h e  hot, 

dry grasslands a r e  una t t r ac t ive  f o r  bird watching and a r e  typically ignored. Our 

findings probably do not  represent  an  a typical  si tuation;  t h e  species  probably is  a 

regular breeder  in Boulder County. We have no evidence t o  indicate t h e  range of 

local  population fluctuations or  whether  t h e  1985 population was  unusually high or  

low. 



MANAGEMENT CONSIDERATIONS 

The Grasshopper Sparrows prefer  open, treeless grasslands w i t h  a fa i r l y  th ick  cover  

of grasses and a var iety o f  ta l le r  forbs (Wiens 1969). Such condit ions are usually 

found on dry, well-drained, upland sites. I n  a survey of  d i f fe ren t  range habitats, 

Wiens and Dyer  (1975) found t ha t  Grasshopper Sparrows occur a t  re la t ive ly  h igh 

frequencies i n  tallgrass p ra i r ie  (0.80) and in various agr icu l tura l  habi tats (e.g., 

pastures, fa l low fields, o r  hayfields 10.731 1, b u t  also i n  shrub, mixed-grass, 

shortgrass, and Palouse habitats. They normal ly  inhabi t  open grasslands where 

bunchgrasses ra ther  than sod types predominate (Whitmore 1981, James 1983). 

Nest placement is associated w i t h  bunches of  grasses and forbs are impor tant  for 

singing perches (Smith 1968, Wiens 1969). James (1983) found tha t  only bunchgrass 

habi tat  containing a large, shrub-like lup in  (Lupinus leucophilus) was used for  

nesting i n  Oregon. The average forb height on Grasshopper Sparrow ter r i tor ies i n  

Wiens (1969) study si te was higher than t ha t  found on  Western Meadowlark 

(St;urnella neqlecta) and Vesper Sparrow (Pooecetes qramineus) terri tories. 

F rom a study- of West Virginia rec la imed surface-mined land i n  d i f ferent  

successional stages, Whitmore (1979) found op t ima l  values fo r  Grasshopper Sparrow 

nesting t o  be 73% l i t t e r  cover, 24% bare ground, and 28% grass cover. 

Grasshopper Sparrows require denser vegetation for '  nesting than Savannah 

(Passerculus sandwichensis) and Vesper sparrows (Whitmore 1979). Wiens and Dyer  

(1975) found that  the i r  occurrence on western rangelands was negatively associated 

w i t h  Horned Larks (Eremophila alpestris), La rk  Buntings (Calamospiza 

melanocorys), and Western Meadowlarks. 

Whitmore (1981) recommended t h a t  grasslands be maintained i n  an early 

successional stage w i t h  low vegetat ion density, l i t t e r  depth and cover, and shrub 

coverage t o  encourage Grasshopper Sparrows. H i s  3 specif ic management 

recommendations were: 

1. Burning. Grasslands t ha t  have encroaching shrubs should be 

burned during the winter. 



2. Deferred grazing. Timing of grazing should be delayed until 

nesting is completed.  

3. Vegetative reclamation. Disturbed s i t e s  should be replanted with 

bunch grasses t o  encourage Grasshopper Sparrows. Shrub and t r e e  

planting should b e  avoided. 

In comparing the  e f f e c t s  of d i f fe ren t  grazing intensit ies on western grasslands 

Wiens and Dyer (1975) found: 

Where grazing regimes a f f e c t e d  vegetational composition only 

slightly, the  bird species  composition of t h e  t r e a t m e n t  plots 

seemed unaffected.  On t h e  o t h e r  hand, where  grazing produced 

marked changes in vegetation,  t h e r e  were  accompanying major 

shi f ts  in avian community composition, generally toward closer 

resemblance t o  avian communit ies  in more  xeric locations. 

Whitmore's (1979) measures of opt imal  hab i ta t  were  for  the  eas tern  r a c e  of 
> 

Grasshopper Sparrow and for conditions d i f fe ren t  f rom those found in Ci ty  of 

Boulder Open Space. There  a r e  no d a t a  t o  indicate whether  his values apply to  

Boulder County. Results  of our surveys (Thompson and Strauch 1985, 1986) show 

t h a t  Vesper Sparrows and Western Meadowlarks a r e  considerably more  abundant on 

Open Space than a r e  Savannah or  Grasshopper Sparrows. This indicates t h a t  most 

of the  a r e a  is  too xeric f o r  Grasshopper Sparrows, but not so xeric t h a t  i t  supports 

large  numbers of Horned Larks. W e  have  noted modera te  numbers of Horned Larks 

and Vesper Sparrows on a r e a s  ad jacen t  t o  s i t e s  used by Grasshopper Sparrows on 

Marshall Mesa. This may indicate t h a t  increased grazing in this a r e a  might reduce 

Grasshopper Sparrow habitat .  

Before a sound management plan c a n  b e  developed fo r  th is  species a stat ist ically 

rigorous survey needs to  be  made of t h e  local  population, f luctuations in the  local 

population need t o  b e  documented,  t h e  physical character is t ics  of t h e  habi ta t  used 

need t o  be determined, and the  possible e f f e c t s  of grazing on vegetation s t ruc tu re  

and sparrow populations need t o  be investigated. W e  will conduct a stat ist ically 

sound survey of Grasshopper Sparrows on Ci ty  Open Space during t h e  1986 breeding 

season. 
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Plates 1-4. Deta i led maps o f  Open Space parcels, habi ta t  types, and locations o f  
study plots i;, - the C i t y  o f  Boulder's Open Space System as of  1985. Plates 1,2,3, 
and 4 deta i l  the  SE, NE, NW, and SW quadrants of the system, respectively. Re fe r  
t o  Figure 1 for  the locations of  the quadrants i n  the overal l  Open Space System. 


