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Abstract: Since 1965, the U.S. Fish and Wildlife and Canadian Wildlife Services have sponsored annual Brceding Bird Surveys 
(BBSs), which are done in the United States and Canada using standard procedures. Data resulting from individual surveys may have 
Cptential to answer certain management questions or serve to fill information gaps for relatively small geographic areas. A BBS 
route was begun near Downieville, California, in 1975, giving 13 years of continuous information on birds. Results suggest that, 
collectively, the numbers of birds and species in the area are generally stable. However, some species (for example, American robin, 
Turdus migratorius) show increasing trends, and others (for example, pileated woodpecker, Dryocopus p i leaus)  show declining 
sends. Increases and decreases of certain species may be correlated with such factors as altered vegetation or adverse weather con- 
ditions. Trend information for species is extremely valuable to forest managers as they make decisions that will altcr the structure and 
armpsition of vegetationover the landscape. Although the information from asingle BBS route appears to be useful to landmanagers, 
mtain problems could result in erroneous interpretations. These include ( I )  encounter frequencies for some species that are too low 
la wtablisl~ meaningful trends and (2) failure of observers to detect all species present. 

To make informed decisions, land managers rc- 
quire dctailcd information about wildlife-habitat rcla- 
lionships bcfore they dccidc to alter habitat. In addition 
to knowledge about thcse relationships, managcrs need 
Ihe following: (1) basic invcntory information on spe- 
cies' presence, location, and abundance, (2) bascline 
eslimates of relative or, preferably, absolute population 
levels through time, and (3) monitoring proccdurcs that 
can be accomplished with a limited budget. 

Fcw data exist for most tcrreslrial vertebrates to 
meet these three needs. Univcrsitics maintain collections 
3fspecimens but gcnerally record only information about 
where the spccimcns were collcctcd. Agcncies collcct 
3bscrvation rccords on many spccies, especially game 
ipecics and those of spccial interest, and often conduct 
;eneral inventories of specific, limited areas. Spccifi- 

vide useful inventory information but are usually not 
collected in a systematic manner. Exccptions to this 
general rule are the efforts sponsored by the National 
Audubon Society, which are based on rather loose proto- 
cols. These often break down in practice bccausc thc 
melhods do not lend themselves to strict repeatability 
year after year. Furthermore, with Lhe exception of Lhc 
Christmas Bird Counts, most arenot repeated ovcr enough 
years to provide an adequate baseline for a moniloring 
program. 

One potentially promising procedure that might 
beuseful for acquiring baselinedataand monitoring birds 
and their habitat capability is the Breeding Bird Survcy 
(BBS), which has k e n  used to collcct data on brecding 
birds since 1965. This program is "an ongoing coopcra- 
live program sponsorcd jointly by the U.S. Fish and 
Wildlife Scrvicc and the Canadian Wildlife Scrvicc. Its 
main purposc is to estimatcpopulation ucnds of thc many 
spccies of birds that nest in North Amcrica north of 
Mcxico and that nigrrltc across international boundaries. 
This survcy provides information, both locally by cco- 
logical or political regions and on a contincntal sc, d 1 c, on 
(1) short-~crm population changes that can bc correlated 
with spccific wcathcr incidents, (2) rccovcry pcriods 
rollowing calasuophic dcclincs, (3) normal ycar-to-ycar 
variations, (4) long-tcrm population trcnds, and (5) inva- 
sions of cxotics" (Robbins ct al. 1986: 1). J 

Robbins ct al. (1986) usc BBS data to dctcct 
trends in bird spccics' popula~ions for rclativcly largc 
gcographical arcas, basal on data from a numbcr of 
survey routes. This approach is certainly uscful for largc 
geographical arcas and it minimizes problcms resulting 
from factors such as observer variability and weather. 
Howcver, information oftcn is nccdcd for smallcr gco- 
graphic units or a single habitat. How uscful is a single 
BBS route for gathering invcntory information, dcvclop- 

\ I 1 J cally, the California Natural Divcrsity Data Base, main- 

: I rained by the California Department of Fish and Game, 
compilcs inrormation on the distribution of specks con- 
sidered to bc rarc or of special conccm. /I Much information has bccn amasscd by these 

I i approachcs and much of i t  can be used as basic invcnmry 
information. Unfortunately, thcsc data gcncrally have 

, / no1 been collcctcd using standard mcthods ovcr time and 
I I sampling has gcncrally bccn rcstrictcd toa fcw locations. 
I Thus thc dah should bc usctl only Sor invcn~ory purposes. 

Much morc information is available lor birds, 
especially passerines, than for any other group of tcrrcs- 

I 

Lrial vcrtcbrates. Potential sourccs of info'rmation spc- 
cific to birds include thc Comell Laboratory of Ornithol- 
ogy Ncst Record Card collection, Colonial Ncsting Bird 
Records, and Christmas Counts, Brceding Bird Cen- 
suses, k d  Winter Bird Population Studies sponsored by 
the National Audubon Society. The field notes and other 

i records collcctcd by the myriad of bird watchers are also 
helpful when available. Most of these sources can pro- 
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ing baselines, and evaluating changes in bird populations 
through time? 

Since 1975, a BBS has been done in the vicinity 
of Downieville, Sierra County, California. I took respon- 
sibility for the survcy in 1982 and have continued the 
work through 1987. Because the BBS is a standardized 
method to collccl timc-constrained counts of birds ycarly, 
the resulting information could be useful for invcntorics, 
baseline information, and monitoring on National For- 
csts. Thc approach may also be useful on lands other than 
those administered by thc National Forcst System. The 
objcctive of this papcr is to evaluate the uscfulncss of data 
from thc Downicvillc BBS route for land managcrs. 

METHODS 
In late May 1982, prior to completing my f is t  

Downieville BBS, I registered all 50 survey points to 
specific, locatable features of the landscape along the 
route to ensure repeatability through time. I also classi- 
fied the vegetation at each survey point to the most 
appropriate Wildlife Habitat Relationships S ystcm habi- 
tat (Mayer and Laudenslayer 1988) and listcd the com- 
mon plant species present. 

All surveys followed standard procedures estab- 
lished by the U.S. Fish and Wildlife Service. The route 
consisted of 50 points spaced approximately 0.5 mi (0.8 
km) apart. The survey was completed once each year at 
the height of the breeding season, generally in the first 2 
weeks of June, to reduce variability induced by season- 
ality. Each survey was initiated 0.5 hr prior to sunrise 
(approximately 0500 hrs, PDT). Three minutes wcre 
spent at each point identifying all birds delcctcd by sight 
and sound, while an assistant on each survcy rccorded the 
information on standard BBS forms. In all years, the 
survcy was completed within 4.5 hrs to rcduce variability 
resulting from increasing temperatures and time-of-day 
effects. 

Following thc field work, rcquired forms were 
submitted to the U.S. Fish and Wildlife Service. I then 
assigned bud species to one or more of four management 
guilds to investigate single and multiple species' changes 
in abundance through time. These guilds includcd tree- 
&nopy feeders, hole nesters, bole (trcc uunk) feeders, 
and ground fcedcrs (Vcmcr 1984). Simple regression 
analyses for individual species and managcmcnt guilds 
were done using Minitab at an alpha level of 0.05. 

I 
-v 

TRANSECT 
The 25 mi (40 km) lranscct bcgins in downtown 

Downieville, proceeds south along California Highway 
49 to Goody~ar's Bar, south on Mountain Housc Road to 
Plioccnc Ridgc Road, thcn wcst on Pliocene Ridge Road 
to the tcrminus of thc transcct near Plum Vallcy. Eleva- 
tions rangc from 2,736 ft  (830 m) at Goodycar's Bar to 

4,500 ft (1,375 m) at the town of Forest, about midway 
through the transect. 

Overstory vegetation along the transect generally 
consists of Douglas-fir (Pseudotsuga rnenziesii), incense 
cedar (Calocedrusdecurrens), white fir (Abies concolor), 
red fir (A. magnifica), ponderosapinc (Pinusponderosa), 
canyon livc oak (Quercus chrysolepi.r), biglcaf maple 
(Acer macrophyllum), dogwood (Cornus nulallir], Pa- 
cific madrone (Arbutus menziesii), and California black 
oak (Q. kelloggii). Gcncrally thc wildlife habitat on the 
uanscct was classified as montane hardwood-conifer (33 
sitcs) or mixcd-conifcr (12 sites). Two sitcs wcrc classi- 
ficd as monlanc riparian, onc as montanc chaparral, and 
one as pondcrosa pinc. Along thc first 8 mi (1 3 km) of the 
transect, from Downieville past Goodyear's Bar, the 
North Fork of the Yuba River and Woodruff Creek 
provide montane riparian, mesic mixed-conifer, and 
montane hardwood-conifcr habitats. Towards the end of 
the transect, from near the town ofForcst to Plum Vallcy, 
trce plantations, areas dominated by shrubs, for cxample, 
deerbrush (Ceanothusinlegerrimus), prostrate ccanolhus 
(C.prodrat~s),variou~ manzanitas (Arctoslaphylosspp.), 
and more xcric conditions providc montane chaparral, 
drier mixed-conifer, ponderosa pinc, and montane hard- 
wood-conifer habitats. 

RESULTS ! ' 
$ 1  

Over the 13 yearsof surveys, 89 species and4,744 1 i 
individual birds wcre recorded. The most common '1; - 
species were the American robin (scientific names are in ,< ; 
Tablc I), Stcllcr's jay, and black-hcadcd grosbeak. Less ;, 
common s p i e s  includcd thc Amcrican dippcr, spolted . - , 
owl, and flammulatcd owl (Tablc 1). ? ,  I %  

< :  Thc Amcrican robin showcd a significantly in- .. 
J ? 

crcasing ucnd in abundance (Fig. 1) over the 13-year . - 
period, but counts of Stcllcr's jays (Fig. 2) and mountain 

* 

J 

chickadecs (Fig. 3) decreased slightly but not signifi- /k 

I , (  

candy. Counts of pilcated woodpcckcrs (Fig. 4) showed ; 
a strong and statistically significant dccline. L* ), 

Regression analyscs for each of theguilds showed ; ; 
similar patterns. The tree-canopy feeders (15 species 
including golden-crowned kinglet, solimy and warbling " 
vireos, orangc-crowncd, Nashville, ycllow-rumpcd, her- 

1 
mit, and MacGillivray's warblcrs, and norlhcm oriolc) 
had a combined count of 741 and showed a significant - 1 * 

increasing trcnd (Fig. 5). Thc holc nesters (17 species 'I 

including pileated, hairy, and downy woodpcckcrs, ; 
mountain chickadcc, plain titmouse, white- and red- 
breasted nuthatches, and Bcwick's wrcn) had a combined 1'' 
count of 616 with no significant ycarly ucnd (Fig. 6). ? j' 
Bole fccders (15 s p i e s  including most of thc holc ri, 
ncsters) had a combincd count of 607 and no significant 1,; 
trcnd (Fig. 7). Finally, ground fccdcrs (9 spccics includ- 7 i 
ing California thrasher, Amcrican robin, grccn-tailed, ;? 

; i' 
I I 

I - 
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Table 1. Total counts of the 10 most common and 11 of the least 
common bird species detected during the Downieville Breeding 
Bird Surveys, 1975-1987. 
-- 

Species Total count 

Common species 

American Robin (Turdus migratorius) 577 
Steller's Jay (Cyanocitta stelleri) 258 
Black-headed Grosbeak (Pheucticus melanocephalus) 217 
Dark-eyed Junco ( J m o  hyemalis) 191 
Red-breasted Nuthat~h (Sitta canadensis) 187 
Band-tailed Pigeon (Columba fasciafa) 185 
Olive-sided Flycatcher (Confopus borealis) 175 
Rufous-sided Towhee (Pipilo erythrophthalmus) 174 
Western Wood-Pewee (Contopus virens) 172 
Western Tanager (Piranga ludoviciana) 169 

Uncommon species 

Hermit Warblcr (Dendroica occidentalis) 
Solitary Virco (Vireo solitarius) 
Yellow Warblcr (Dendroica petechia) 
Hermit Thrush (Carharus guttatus) 
Hammond's Flycatcher (Empidonax hammondii) 
Northern Pygmy -Owl (Glaucidium gnoma) 
Pileatcd Woodpecker (Dryocopuspileatus) 
Wilson's Warbler (Wilsonia pusilla) 
American Dipper ( C i n c h  mexicanus) 
Spotted Owl (Strk occidentalis) 
Flammulated Ow1 (Otusflammolus) 

rufous-sidcd, and brown towhees, dark-eyed junco, and a 
variety of sparrows) had a combined count of 1188 
without a significant yearly trcnd (Fig. 8). 

DISCUSSION 
It is difficult to identify the causes of thcsc pat- 

terns without an intensive analysis of changcs in the 
Iandscapc and weather pallerns over the 13-ycarpcriod of 
thc survcy. Generally, one should cxpcct declines in 
spccics that arc associated with forest conditions, espc- 
cially thoscspccics ha t  arc rclaicd to large expanses of 
forcst. I t  is not likcly that the forcstalong thc Downievillc 
RBS roulc has Ixcomc regulated; that is, timber managc- 
mcnl h:~s not t~currcd Lo Lhc cxlenl that iicrcs of muture 
tinllxr,  pl;lntations,nntl shrublantls will rcmain rclutivcly 
conslant through timc. Thus, one might cipcct spccics 
associated with mature uccs to show dcclining Lrcntis, 
whilc thoscassociatcd with youngcrstagcsof trees should 
show increases. The regression analyses tended to sup- 
port tfis pattern for individual species, but trcnds were 
generally not significant. However, the guild analyses, 
involving largcr counts, generally showcd stable condi- 
tions. 

Weather conditions may also be a factor to con- 
sider. Mountain chickadees (Fig. 3) showed a substantial 
drop in numbers encountered between 1978 and 1983. 
Precipitation in the nearby Grass Valley area was higher 
than average during the fall, winter, and spring periods of 
1981 -82 and 1982-83, suggesting that trends in chickadee 
numbers may be related to adverse weather conditions. 
Weather patterns could be especially important to the 
chickadee, because severe winters are believed to cause 
population declines among such permanent resident 
species in the Sierra Nevada (Bcedy 1982, Granholm 
1982, Raphael and White 1984, Hejl et al. 1988). In 
addition, wealher and other factors in the wintering areas 
of migrants may have had variable effects on those 
species, which might be erroneously attributed to local 
management activities (for example, see Verner 1984) 

Sizes of counts are critical for discerning signifi- 
cant trends. In general, data from the Downievillc BBS 
showcd that more intensive sampling would bc needed to 
detect wends in abundance of most spccies, except for a 
few more common ones, such as the American robin. On 
the other hand, the analysis showed that pileatcd wood- 
peckers declincd significantly in the sample area (Fig. 4), 
although only 13 individuals of this species were detected 
in the 13 years of the survey! Even though Ihc trend was 
statistically significant (the regression line was signifi- 
cantly different from 0) the number of birds observed 
each year was so small, and the yearly variation so great, 
that I am reluctant toplace much biological confidence in 
the declining trend for this woodpecker. Counts could be 
increased by repeatcd visits within the sampling period, 
adding of more points to the survey route, or spending 
more time at each point. 

Use of guilds as tools to monitor the capability of 
habitats may bca useful procedure. Because guilds pool 
data from two or more species, total counts are highcr 
than for individual species. Even though management 
guilds group species that use similar habitats in similar 
ways, each spccics noncthelcss has its uniquc ecology, so 
onc'should not expect thc demographic factors affecting 
the various species in a guild to be identical. Conse- 
quently, population changes of guild members would not 
nccessruily exhibit parallel trends (sccdiscussion in Verncr 
1984). Analysis of the hole-nesting guild in my data sct 
(Fig. 6) showcd a nonsignificant dcclining trcnd. Mow- 
cvcr, the pilmted woodpcckcr (Fig. 4) and mountain 
chickadec (Fig. 3), both hole ncstcrs, showed stronger 
dcclining trends. Therefore, the intcrprctation of trends 
in management guilds must be done carefully to assure 
that management decisions based on these wends do not 
unwittingly result in the declineor loss of some members. 

Observer variability, as Verner (1985) points out, 
can also be a substantial problem. BBSs are done by only 
oneobservcr fora variablc period of time. Thus, perhaps 
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loo 1 American Robin 

Year 

Fig. 1. Trend in counts of American robins from 1975 through 
1987 (Y = 14.73 + 4.24~, P < 0.01). 

40 1 Steller's Jay 

Year 
Fig. 2. Trend in counts of Steller's jays from 1975 through 1987 
(Y = 27.96 - 1.16~, P > 0.10). 

20 7 Mountain Chickadee 

I 
1976 1978 1984' 1982 1984 1986 

Year 

Fig. 3. Trend in counts of mountain chickadees from 1975 
through 1987 (Y = 11.58 - 0.34x, P > 0.10). 
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1 Pileated Woodpecker 

Year 

Fig.4. Trend in counts of pileated woodpeckers from 1975 
through 1987 (Y = 2.23 - 0.18x, P < 0.05). 

loo 1 
Tree Canopy Feeders 

R 

1976 1978 1980 1982 1984 1986 

Year 
Fig. 5. Trend in pooled counts of tree-canopy feeders from 1975 
through 1987 (Y = 34.04 + 3.28x, P < 0.05). 

loo] Hoe Nesters 

% 80 \ 

1976 1978 1980 1982 1984 1986 

Year 
Fig. 6. Trend in pooled counts of hole nesters from 1975 through 
1987 (Y = 55.5 - 1.1 6x, P > 0.10). 
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' Oo 7 Bole Feeders 

Year 

Fig. 7. Trend in pooled counts of bole feeders from 1975 through 
1987 (Y = 52.92 - 0.89~, P > 0.10). 

some of the perceived patterns for individual species in 
this study wcrc rcally ~ h c  rcsult of diffcrcnces between 
obscrvers. For example, the lirst 7 years of the Downie- 
villc Survcy wcrc donc by one obscrvcr and the last G 
years wcrc donc by mysclf. In gcncral, I found fcwcr 
Stellcr's jays (Fig. 2) and pilcated woodpeckcrs (Fig. 4) 
than did the previous obscrver. 

Is the BBS approach useful in forest manage- 
ment? I think it is a uscful approach for some species, and 
the cost of conducting the surveys is negligible. Informa- 
tion collected using BBS protocols is useful for providing 
general inventories of passerine birds. The system is 
designcd tosurvey only diurnal birds, so i t  produccs littlc 
information about nocturnal ones, such as owls. It also is 
not vcry usciul for spccics with large home ranges, such 
as turkcy vultures (Calhartes aura) and rcd-tailcd hawks 
(Buteo jamaicensis), or those with restrictive habitat 
requircmcnts, such as p a t  bluc herons (Ardea hero- 
dias). It also is not a suitable technique for surveying 
uncommon or rare birds, such as pileatcd woodpeckers. 

Perhaps the grcatest value of this approach is for 
establishing a baselinc of inventory information through 
tirnc. Thc BBS is thc only approach, to my knowledge, 
that is standardized to a substantial dcgrcc and that has 
been done regularly at yearly intervals. The surveys do 
suppiy historical information, pcrhaps evcn 20 years or 
more for some survcy routes. 

As a tool for monitoring, BBSs may have some 
usc,allhough lrcnds suggcstcd from a singlc roulc may bc 
inaccurate. CounLq tend to be low,  specially of species 
about which information is urgcnt17 nccdcd. They could 
bc incrcascd by adding survcy roules in  arcas of inlcrcsl, 
by increasing the number of counting points per routc, or 
counting longer at each point. According to J. Verner 
(pcrs. comm.), adding routes would be the best strategy, 
followed by increasing the numbcr of counting points pcr 
roulc. 
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60 1 Ground Feeders 

Year 

Fig. 8. Trend in pooled counts of ground feeders from 1975 
through I987 (Y = 75.08 + 2.33x, P > 0.1 0). 

Thc problem of observer variability cannot be 
overcome without a large incrcase in funding. Perhaps 
guilding procedures will hclp improve the utility of this 
technique, assuming user caution in the inlcrpretation of 
results to avoid dcclincs or losses olguild members. For 
example, habitat capability for the majority of cavity 
nesters might be maintained, yet certain members, such 
as pilcated woodpeckers, may actually decline. Pileated 
woodpeckcrs generally use larger snags lor nesting than 
do other species (Bull and Meslow 1977, Bull 1987). 
Thus, under intcnsivc timber management, wherc rota- 
tion ages may prcclude development of suitable snags for 
pileated woodpeckcrs, using a guild approach alonc may 
not provide all the information needed for informcd 
decisions. 

In conclusion, BBSs are uscful for inventorying 
birds prcsent in an area. Howevcr, if uscd for developing 
basclines or as monitoring tools, thcy must bc uscd with 
caution, especially for monitoring at a local lcvcl. Per- 
haps, as Robbins et al. (1986) suggest, BBSs should be 
usedonly for monitoring at rclativcly broad scalcs, whcrc 
problcms due to observer variability, weather, small 
chanccs of encounter, and other confounding factors arc 
minimized. 
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