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ECOLOGY, STATUS AND AVIFAUNA 
OF WILLOW CARRS 
IN BOULDER COUNTY 

INTRODUCTION 

The major wetland type from 8,000 feet to above treeline in Boulder 
County is the willow carr - willow (Salix spp.) dominated plant associations 
that have a flowing water system. The distribution of willow carrs in the 
county has not been previously docuented. Several vegetation studies have 
described the willow carrs most likely to be encountered on the east slope of 
the Front Range (Baker 1983, 1984, Heifner 1974, Hess 1951, Phillips 1977, 
USDA Forest Service 1983). Few data are available on breeding bird species 
and populations in willow carrs (Cody 1974). Objectives of this study were 
to: (1) describe vegetative and ecological parameters of willow carrs; (2) /' 

document the current distributional status of willow carrs, including threats 
to their continued existence; (3) ascertain some measure of the importance of 
willow carrs to avifauna through studies of breeding birds and winter 
populations of White-tailed Ptarmigan; and (4) investigate some of the changes 
that occur in the ecology and avifauna relative to elevation change. 

Four willow carrs were selected for vegetation analysis. They were: 
Copeland Carr (8,320 feet elevation); Tucker Carr (8,480 feet); rainard Lake B Carr (10,280 feet); and Bunker Hill Carr (11,100 - 11,400 feet). In each 
carr, six 50 meter line transects were established in order to describe @ percentage of ground cover by floral species. Additionally, along the same 
transects at 1 or 5 meter intervals, heights of closest shrubs were measured. 
Vegetation data are summarized in Appendix IV. 

Using U.S. Fish and Wildlife Service Wetland Inventory Maps as a base, 
identified carrs (those having a shrub-scrub/emergent vegetation symbol) were 
field checked. Field surveys were conducted in 1933, 1984 and 1985. Each 
area was investigated in summer and 62% of the carrs were also visited in 
winter. Summer investigations were conducted to compare, and amend as necessary, 
the size and location of carrs on the wetland inventory maps. Additionally, 
summer observers noted presence of current or historical beaver activity 
(beaver sightings, tracks, lodges, dams, ponds or vegetative cuttings) and 
indications of domestic grazing by horses, cows or sheep (sightings and/or 
tracks and droppings). Other threats to the continued existence of willow 
carrs (reservoirs, development, peat extraction and road construction) were 
identified t h r ~ u g h  discussion with personnel of the Boulder County Land Use 
Department. Winter field investigators recorded all observa~ions of White- 
tailed Ptarmigan and/or sign (tracks, roosts and droppings). 

Breeding birds were censused by the territory napping nethod (Williams 
1936) as standardized by the International Bird Census Committee (1970). 
Four locations were censused: (1) Copeland Carr in 1983 and 1984; (2) Tucker 
Carr in 1983 and 1984; (3) Brainard Lake Carr in 1963 and 1985; and (4) Bunker 
Hill Carr in 1984 and 1985. Censuses were conducted from mid-May until the end 
of July with 8 - 10 trips conducted in each study area during the breeding season. 

t 

'For respective locations on maps in Appendix 11, see area no. 7 on the Allens 
Park map, area no. 6 on the Nederland map, area no. 6 on the Ward nap, and 
area no. 10 on the Nederland map. 



F i f t e e n  a d d i t i o n a l  wil low c a r r s  were surveyed dur ing  the breeding season 
i n  1983 and 1984 f o r  b i r d  s p e c i e s  composition. The s i t e s  ranged i n  e l e v a t i o n  
from 8,400 t o  12,000 f e e t  a s  5 montane, 8 subalp ine  and 2  a l p i n e  l o c a t i o n s  were 
i n v e s t i g a t e d .  Researchers  randomly walked each s i te  f o r  a minimum of 1 hour 
record ing  n e s t i n g  and t e r r i t o r i a l  spec i e s .  A minimum of two surveys  was made 
a t  each s i t e .  

RESULTS AilD DISCUSSION 

Descr ip t ion  of Willow C a r r s  

The lower e l e v a t i o n a l  l i m i t  of major willow c a r r s  i n  Boulder County appears  
t o  be the  e a s t e r n  e x t e n t  o f  P l e i s t o c e n e  g l a c i e r s .  The f l a t  U-shaped v a l l e y s  
provide good h a b i t a t  f o r  beaver who dam the  s t reams,  r a i s e  t he  water  t a b l e  and 
inc rease  the  cover  of wet land shrubs ,  g ra s ses  and sedges (Ha l l  1960). Below 
8,000 f e e t  t h e  mountain r i p a r i a n  systems a r e  poorly developed, being r e s t r i c t e d  
t o  t he  narrow s t r eams ides  i n  s t e e p  canyons (such a s  Boulder Canyon between 
Boulder and Nederland) u n t i l  t he  p l a i n s  a r e  reached. 

The p l a n t  a s s o c i a t i o n s  of willow c a r r s  a r e  dominated by one o r  s e v e r a l  
s p e c i e s  of willow, r eedgras s  (Calamagrostis spp.),  b i r c h  (Betula  s p p . ) ,  and 
sedge (Carex spp.) (Appendix I V ) .  E leva t ion ,  s o i l  type ,  and amount of s o i l  
moisture a r e  among t h e  f a c t o r s  determining which s ~ e c i e s  occur  a t  a  given s i t e .  
The montane c a r r s  s t u d i e d ,  Copeland and Tucker, a r e  examples of t h e  S a l i x  
geyeriana - S a l i x  monticola/Calainagrostis canadensis  Mesic Carr;  t he  subalp ine  
and a l p i n e  c a r r s  s t u d i e d ,  Brainard Lake and Bunker H i l l  r e s p e c t i v e l y ,  r ep re sen t  
the  S a l i x  p l a n i f o l i a  - Betu la  glandulosa - S a l i x  spp./Carex a q u a t i l i s  - Carex 
r o s t r a t a  Wet Carr  (Baker 1984, IIess 1981, P h i l l i p s  1977, USDA Fores t  Serv ice  
1983). 

I n  g e n e r a l ,  shrub h e i g h t  decreases  wi th  increased  e l e v a t i o n  (Table 1 ) .  
Add i t i ona l ly ,  montane wil low c a r r s  (between 8,000 and 9 , 0 0 0 , f e e t )  have g r e a t e r  
s u r f a c e  a r e a  of ponded water  and more acc ive  beaver c o l o n i e s  than t h e  subalp ine  
and a l p i n e  a r e a s .  S o i l  types  a l s o  d i f f e r ,  a s  montane c a r r s  have.-mineral s o i l s  
while  those i n  t h e  suba lp ine  have s u b s t a n t i a l  accumulations of pea t .  Montane 
c a r r s ,  being f a r t h e r  downstream and downhil l ,  a r e  subjec ted  t o  g r e a t e r  stream 
scour ing  t h a t  p reven t s  bu i idups  of peat  ( P h i l l i p s  1977). 

F igures  1  through 3 a r e  photographs of the montane, suba lp ine ,  and a l p i n e  
c a r r s  i n  which the  v e g e t a t i o n  and breeding b i r d  s t u d i e s  were conducted. The 
cover photo i s  of Tucker Ca r r ,  a  montane c a r r  a long Caribou Road west of 
Nederland. 

S t a t u s  of Willow Carrs  i n  Boulder County I 
I 

There a r e  2092 t o t a l  a c r e s  of willow c a r r  remaining i n  Boulder County, of 
which 24% a r e  l oca t ed  i n  t h e  montane l i f e z o n e ,  57% i n  t h e  subalp ine  and 19% on 
the  tundra. Willow c a r r s  comprise approximately 1% of the  lands  i n  Boulder 
County above 8,000 f e e t  (Table 2) .  Appendix I summarizes c h a r a c t e r i s t i c s  of 
field-checked c a r r s ,  Appendix I1 c o n s i s t s  of National Wetland Inventory maps 
showing the  l o c a t i o n s  of t he  c a r r s ,  and Appendix I11 p r e s e n t s  da t a  on numbers 
and s i z e s  of c a r r s .  

Thei r  l o c a t i o n s ,  being g l a c i a t e d  stream v a l l e y s ,  have made them vu lne rab le  
a s  f l a t  land and f lowing water  have a l s o  a t t r a c t e d  human a c t i v i t i e s .  A t  l e a s t  
19% of t h e  montane and suba lp ine  c a r r s  have been l o s t  t o  housing developments, 
g raz ing  p a s t u r e ,  pea t  e x t r a c t i o n  and r e s e r v o i r s  (Fig.  4 ) .  I t  is probable t h a t  
o t h e r  s i t e s  were once c a r r s .  

Montane c a r r s ,  due t o  t h e i r  proximity t o  human development, a r e  the  most 
th rea tened  of t he  t h r e e  l i f e z o n e s  as most subalpine and a l p i n e  c a r r s  a r e  w i th in  * 

4. 



T ~ b l e  1 .  5 c ~ e  e c c i o e i c e l  p s r l r , e t e r s  cf Eculder  Cccnty wil low c a r r s .  

Ncntane S u k a i :  i n e  Alp ine  

. & v ~ r ~ ~ e  s b r u b  h e i g h t  

(mttes) 

, . . 7  7 

c::iod c a r r  n c r e 3 ~ e  c o r , t e j n i n g  

c u y r e c t  o r  ~ z s t  p r e s e n c e  of  

bezver  

% cf c a r r s  c o n t 2 i n i n g  

C.timv .,en: o r   st ~ r e s e n c e  

cf be2ver  

T ~ b l e  2 .  Ccrre-it s t a t u s  cf y*,illc:.: c ~ r s  ir: Bcc>5~-r S ~ r . t y .  

- .  - .  Yontar.€ Z;D~ i l ~  :ne Alc ine  Tctel 

Acres izst 104 2c ' 0 3% 

% of c a r r  z c r e a g e  z f f e c t e d  71% 22% 1 OX 

by g r a z i n g  znd/cr  t h r e z t e n e d  

by  c e v e l o p z e n t  



F i g u r e  1 .  The Nor th  S t .  V r a i n  Creek  f l o w s  th rough  Copr l and  Carr, a nlontane 
wi l low c a r r  l o c a t e d  a t  t h e  Wild Bas in  e n t r a n c e  t o  Rocky Mountain iJakionaL P a r k .  
(Another  montane c a r r ,  Tucke r  Carr i n  N e d e r l a n d ,  i s  p i c t u r e d  on t 1 - i ~ '  ~ r i ~ l ~ t  c o v e r . )  

F i g u r e  2 .  HI-a inard  Lake C a r r ,  a  s u b a l p i n e  w i l l o w  c a r r  e a s t  o f  i i ~ : a i ~ ~ : ~ r t i  i.:jki. 
i i i  c l l r  l i l d i an  P e a k s .  S h r u b  h e i g h t  i s  much lower  h e r e  than i n  tht ,  ! : ;ontan,.  
c ; lr l-s ,  and  b r e e d i n g  b i r d  d e n s i t y  and number of  s p e c i e s  a r e  a l s c  lowi.1-. 



Figure 3. Bunker Hill Carr lies above the North Fork of Middle Boulder 
Creek and is an example of an alpine willow carr. This site is important 
breeding and winter habitat for White-tailed Ptarmigan. 

Figure 4. Lefthand Reservoir, one mile southeast of Brainard Lake. 
Construction of this reservoir destroyed approximately 75 acres of 
subalpine willow carr. Photo taken from Niwot Ridge. 



the  Indian Peaks Wilderness  Area o r  Rocky Mountain National  Park. The g r e a t e s t  
t h r e a t s  t o  montane c a r r s  a r e  housing development, r e s e r v o i r s ,  and graz ing  of 
domestic animals.  F i e l d  obse rva t ions  sugges t  t h a t  t he  r e s u l t  of long-term 
over-grazing i n  t h e  c a r r s  is the  d e s t r u c t i o n  of t h e  willows and d i s tu rbance  of 
t he  n a t i v e  g r a s s e s  l e a d i n g  t o  invas ion  of e x o t i c s  such a s  t imothy (Phleum 
p r a t e n s e ) .  lJi l lows dec rease  i n  cover whi le  t imothy, o t h e r  g r a s s e s  and shrubby 
c inque fo i l  (Pentaphyl lo ides  f lor ibunda)  i n c r e a s e .  Hess (1931) and P h i l l i p s  
(1977) desc r ibe  invas ion  of Kentucky b lueg ras s  (Poa pratensis), dandel ion - 
(Taraxacum o f f i c i n a l e )  and o t h e r  weedy s p e c i e s  i n  response t o  graz ing .  

Only 29% of the  montane willow c a r r s  i n  Boulder County a r e  n o t  th rea tened  
by domestic animal g raz ing  and development. The l a r g e s t  non-threatened 
montane c a r r  is  l o c a t e d  n e a r  Peacefu l  Val ley  (18 a c r e s ,  s e e  a r e a  no. 1 on t h e  
Al lens  Park map). The l a r g e s t  montane c a r r  i n  t he  county i s  Copeland Carr 
( 7 7  a c r e s ) .  See Appendix V f o r  f u r t h e r  d e t a i l s  concerning t h i s  s i t e .  

The l a r g e s t  suba lp ine  ~ c a r r s  i n  t h e  county a r e  Coney Creek (72 a c r e s ,  
a r e a  no. 3 on t h e  Al l ens  Park map) and Era inard  Lake (60 a c r e s ) .  

The county 's  l a r g e s t  a l p i n e  c a r r s  a r e  Coney Lake (75 a c r e s ,  a r e a  no. 8 
on the  Ward map), Bunker H i l l  (20 a c r e s ) ,  and King Lake (19 a c r e s ,  a r e a  no. 3  
on the East P o r t a l  map) . l 

Tables  3 and 4 p r e s e n t  in format ion  on t h e  number and s i z e s  of willow c a r r s  
i n  Boulder County, The m a j o r i t y  of c a r r s  (79%) a r e  less than  5 a c r e s  i n  s i z e  
y e t  they conpr ise  only  31% of the  t o t a l  acreage .  Only 11% of t he  c a r r s  a r e  
g r e a t e r  than 10 a c r e s  i n  s i z e ,  y e t  they make up 55% of t he  t o t a l  acreage.  

Importance of Willow Carrs t o  Avifauna, and Eleva t ion  Dif fe rences  

The censuses i n d i c a t e d  t h a t  willow c a r r s  have r e l a t i v e l y  high d e n s i t i e s  
of breeding b i r d s  (Table 5 ) .  Montane c a r r s  averaged 640 pa i r s /100  a c r e s  
compared t o  a  range of 91 - 270 pa i r s /100  a c r e s  i n  va r ious  montane f o r e s t .  
h a b i t a t s .  The suba lp ine  c a r r  censuses averaged 286 pa i r s /100  a c r e s ,  compared 
t o  94 and 131 p a i r s / 1 0 0  a c r e s  i n  two suba lp ine  f o r e s t  censuses.  Overa l l  
d e n s i t y  and s p e c i e s  d i v e r s i t y  decreased w i t h  i n c r e a s i n g  e l e v a t i o n  (Table 6 ) .  

Wilson's Warbler and Lincoln ' s  Sparrow were th.e most common breeding 
spec i e s  i n  the  moctane and subalp ine  willow c a r r s  and were p re sen t  i n  the  
a l p i n e  c a r r s .  Other s p e c i e s ,  such a s  Song Sparrows, Yellow Warblers and Black- 
headed Grosbeaks, appear  t o  reach an e l e v a t i o n a l  maximum i n  the  montane c a r r s .  
White-crowned Sparrows were r a r e l y  found i n  montane c a r r s  a s  t h e i r  presence 
began a t  about 8,'700 f e e t  and increased  i n  d e n s i t y  w i t h  increased  e l e v a t i o n .  
I t  was the most common.breeder i n  a l p i n e  willow c a r r s .  I n  most c a r r s ,  
s c a t t e r e d  con i f e r sus  t r e e s  were p re sen t  and s p e c i e s  such a s  Mountain Chickadees, 
Ruby-crowned King le t s ,  Yellow-rumped Warblers and P ine  S i s k i n s  were occas iona l ly  
found breeding. 

There were s e v e r a l  i n t e r e s t i n g  f i n d s .  One i s  t h e  s u b s t a n t i a t i o n  of Fox 
Sparrows a s  f a i r l y  co&n breeders  i n  mountain r i p a r i a n  ecosystems of Boulder 
County. They had been l i s t e d  a s  w in te r  v i s i t o r s  i n  l a t i l o n g  4 and the  l e v e l  
of abundance was "unusual1' (Chase e t  a l .  1982). I n  Boulder County, t h e  Fox 
Sparrow i s  r e s t r i c t e d  i n  breeding d i s t r i b u t i o n  t o  montane and subalp ine  willow 
c a r r s .  Add i t i ona l ly ,  Ring-necked Ducks were found breeding a t  two l o c a t i o n s  i n  
the  county. Both s i t e s  have a  willow c a r r  ad j acen t  t o  a  f a i r l y  l a r g e  (10 - 30 
ac re s )  body of water .  F i n a l l y ,  a  s ing ing  male Tennessee Warbler (Vermivora 
pe reg r ina )  and a  s i n g i n g  male Canada Warbler (Wilsonia canadensis)  were found 
on the ecotones between a  willow c a r r  and f o r e s t .  Both s i g h t i n g s  were i n  a  
spruce (Picea spp . / a lde r  (Alnus t e n u i f o l i a )  p l a n t  community. 

'coney Lake Carr ,  a s  w e l l  a s  s eve ra l  o t h e r  a l p i n e  and subalp ine  c a r r s ,  i s  a  
mosaic of willows and c o n i f e r s .  



5 Table 3. S i ze  d i s t r i b u t i o n  of willow c a r r s  i n  Boulder County. *. Size  ( a c r e s )  Xumber % of c a r r s  i n  s i z e  ca t ega ry  

0 - 5 32 1 79% 

, Tota l  

-- - - -  - 

Table 4. Acreage of wil iow c a r r s  i n  B w l d e r  C o ~ n t y  r e l e t i v e  tc s i z e  c a t e ~ c r y .  

S i z e  ( a c r e s )  # of a c r e s  i n  s i z e  c a t e ~ o r y  % of t c t e l  a c r e a ~ e  

(1, 0 - 5  61 2 31 % 

6 - 10 ~ s E  7 4% 

T o t a l  2092 100% 



Table 5. Comparison of  willow c a r r  breeding  b i r d  d e n s i t i e s  and number of 

breed in^ s p e c i e s  w i th  o the r  mountain h a b i t s t s .  

Eens i ty  @ - 
H a b i t a t  type  # of breeding s p e c i e s  (pa i r s /100  a c r e s )  Reference 

Nontane l i f e z o n e  

1 .  Kontane willow c a r r  

2. Ponderosa p i n e  f o r e s t  

3 .  Pondercsa p ine  - Douglas 

f i r  f o r e s t  

4. L o d ~ e p o l e  p ine  f o r e s t  

5. Lodgepcie ~ i n e  - asFen 

f o r e s t  

6. Aspen grcve  wi th  s c 2 t t e r e d  

c o n i f e r s  

Sube l p i n e  l i f  ezsne 

1 .  Scbalyine wil low c a r r  

2. Spruce - f i r  f o r e s t  

3. Pine - s r r u c e  - f i r  f o r e s t  

A l ~ i n e  l i f e z o n e  

1 . A l ~ i n e  willow c z r r ,  krurm.holz 6 

and  me2dow 

Figgs,  1984, 1985; 
Hal lock,  1984, 1985; 
t h i s  s t u d y  

Hering, 1973 

Van Horn, 1984 

Snyder, 195C 

Kingery , 1971 

Lederer ,  1984 ; 
t h i s  s t u d y  

Snyder, 195s 

Archie and 

Hudson, i373 

05 Hallock, 1985b; 
t h i s  s t u d y  



Table 6. Breeding b i r d  s p e c i e s  end d e n s i t y  i n  8 censuses of willow c a r r s  

i n  Fculder  County. 
a / ~ e n s i t g / 1 0 0  a c r e s  - 

Species  Yontane Subal r ine  Alpir,e 

Green-~~lcnge5 Teal  (Anas c r e c c a )  9 - b / 

Mallard (knzo pla tyrhynchos)  11 2 

Ring-necked Duck ( ~ y t h y a  c o l l a r i s )  - - b/ 

White- tai led Ptarmigan ( L a ~ c p u s  l e u c u r u s )  

Sora ( Porzana c a r o l i n a  ) 

K i l l d e e r  ( ~ h a r a d r i u s  v o c i f e m s )  

Spotted Sandpiper ( A c t i t i s  macu la r i a )  

Common Snipe ( G a l l i n a ~ o  g a l l i n a g o )  

Broad-tei l  ed Hummingbird ( S c l a s p h o r ~ s  
~ l a t y c e r c u s )  

Belted Kingf i she r  (Cery ie  a l c y m )  + 

Yelloh*-bellied S a ~ s u c  ke r  ( S p h y r a ~ i c u s  
v a r i u s  j 

Dusky F lyca t che r  (Emridonax o b e r h a l s e r i )  50 

Bleck-capped Chickadee (Perus  + 
a t r i c a p i l l u s  ) 

Mountain Chickadee (Parus  gambeli)  

House Wren ( T r o ~ l o d y t e s  aedcn)  + 

%by-crolmed King le t  (Regulus ca l endu la )  + 

Swainson's Thrush (Catharus  u s t u l a t u s )  2 3 

American Robin ( a r d u s  rn igra tor ius)  51 

F a t e r  P i p i t  (Anthus s p i n o l e t t a )  

w ~ r b l i n g  Vireo ( ~ i r e c  g i l v u s )  

Grange-crowned Warbler (Vermivcra c e l z t a )  + 



Table 6. ( con t inued)  

Densi ty/100 a c r e s  

Spec ies  Montane Subalpine Alpine 

Yellow h7arbler  (Dendroica p e t e c h i a )  - 15 

Yellow-rurnped Warbler ( ~ e n d r o i c a  coronata  ) 8 

Wilson 's  Karb ler  (k ' i lsonia  p u s i l l a )  132 104 

Black-headed Grosbeak (Pheuct icus  12 
m e l a n o c e ~ k a l u s )  

Green-tailed Towhee ( F i p i l o  ch lo rusus )  + 

Fox Sparrow ( P a s s e r e l l a  i l i s c a )  24 7  

Song Sparrow ( Y e l o s ~ i z s  melodie j 67 

L inco ln ' s  Sparrow ( ~ e l b s p i z a  l i n c o l n i i )  90 89 

k'nlte-crowned Sparrcw (Zonot r ich ia  - b/ 35 
l eucophrys)  

Dark-eyed Juncc ( Junco  hyernalis) 3 6 

Red-winged Blackbird ( ~ g e l a i u s  phoeniceus)  27 2 
I 

Brcwn-headed Cowbird ( b ~ o i o t h ~ ~ s  a t e r )  5 2 

Pine S i s k i n  (Ca rdue l i s  p i n u s )  + 4 

T o t a l  Denri ty  640 286 109 

I - d/ Tots1  Xumber cf Spec ies  2 1 13 7 

dl T e r r i t o r i a l  mzles o r  females.  

b l  In l e s s  d e t a i l e d  surveys  of c e r r s ,  were found t o  be e i t h e r  n e s t i n g  o r  p re sen t  - 
dur ing  breeding  season and a r e  s u s ~ e c t e d  n e s t e r .  

C/ + = l e s s  t han  0.5 t e r r i t o r i e s  i n  census p l o t .  - 
d l  Averape of a c t x a l  breeding  b i r d  censuses.  - 




























































