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DISTRIBUTION, CO-OCCURRENCE, AND LAND COVER 
ASSOCIATION PATTERNS OF FIVE FOREST-BREEDING 

NEOTROPICAL MIGRANT BIRDS IN MIDDLE TENNESSEE 

J. RUSSKLL BUTLER 
Department of Ecology and Evolutionary Biology 

University of Michigan 
Ann Arbor, MI 48109-1048 

ABSTRACT. The presence of breeding birds was sampled with 2,021 point counts 
across a 5,000 km2 area of north-central Tennessee. Five species of forest-bmding 
neotropical migrant birds (Scarlet Tanager Piranga olivacea, W o d  Thrush Hylocichla 
musfelina, Acadian Flycatcher Empl'dmx virescens, Red-eyed Vireo Vireo oliuaceus, 
and Eastern Wood-Pewee Contopus vims) and one grassland breeding species, used 
as a control species (Eastern Meadowlark Sturnella magna ), were further analyzed. 
Their distributions were mapped and probability of occurrence and co-occurrence 
patterns were assessed at different spatial scales. The five forest-breeding species 
tended to be distributed across the study area in areas of forest and not around 
urban areas. The probability of occurrence of all five forest breeding species exhib- 
ited increases with amount of forest cover and decreases with the amount of urban 
land cover. The association patterns between species and Iand cover and among 
species were expected to vary with the scale of the analysis. However, Scarlet Tana- 
gers, Wood Thrushes, Acadian Flycatchers, and Red-eyed Vireos were consistently 
significantly positively associated with forest cover at all spatial scales of analysis, 
whereas Eastern Wood-Pewees were not. The co-occurrence results indicate that at 
a spatial scale of 2,580 ha and Iarger, all speaes, even the grassland bmding spe- 
cialist, tended to co-occur similarly. The 2,580 ha scale may be a study area appro- 
priate scale to make inferences about the landscape mosaic pattern, breedmgbird 
diversity, and bird distribution patterns. Distribution and multi-scale studies can 
help provide insight into conservation priority areas that exist in landscapes that 
are continually being affected by urban / suburban deve~o~ment?'':' ' ^  ' 
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INTRODUCTION 

Forest breeding neotropicd migrant birds (NTMB) in eastern North America, in 
particular, have shown popdation declines since the middle of this century 
(Robinson et al. 1995; Flather and Sauer 1996; R o m h q  et al. 1999a). Much of this 
dedine has been linked to habitat loss and fragmentation (Hoover et al. 1995; 
Robinson et aI. 1995; Trine 1998). However, habitat loss and fragmentation occur 
within the context of the larger landscape matrix (Forman 1995). The context in 
which hahtat degradation and change occur has impacts on -id migrant 
&ding birds (Askins 1995; Friesen et al. 1995). One landscape that is impacting 
avian populations is urban and suburban growth (Askins 1995; Butler In Press). 
Urban and suburban development continues to expand throughout much of the 

United States (U.S. Bureau of the Census 2000). In the Bureau's East-South-Central 
region (the region that includes T e n n e ) ,  from 199CLl999, metropolitan popula- 
tionpwth outpaced non-metropolitan growth with h a s e s  of 10.8% and 7.2%, 
mpedively, and there was an 18% population increase in the metropolitan fringes 
sumun&ng the central citie, which only grew by 1.9% (U.S. Bureau of the Cenrms 
2000). In fhis region, Nashville, Tennessee is one of the largest urban areas. Prep 
ently over 1.2 million people live in the greater Nashville area, a 25% increase from 
1990 (US. Bureau of the Census 2000). With population growth there is a concomi- 
tant increase in urbanlsuburban development. Metropolitan growth and sprawl 
replace adsting landscapes, and in the Nashville area the native landscape was 
perally composed of mixed mesophytic forest types (Braun 1950). 

If urban/suburban development were replacing forest habitats then forest-breed- 
ing birds in the area would be expected to be impacted. Assessing urban / suburban 
landscape development impacts on forest breeding NTMB in &is area during a 
period of human population growth could help elucidate urban effects on these 
birds and provide urbanlsuburban growth guidelines that could Mker preserve 
forest breeding neotropical migrant birds in this area. 

Avian distribution studies are important because species distribution patterns 
can be related to land-use and land cover, patterns of distributions may indicate 
species conservation needs, relative conservation value of sites could be assessed 
k g h  dishibution pattern, and baseline information is generated against which 
future changes can be framed (Bibby et al. 1992). An important factor that affects 
the conclusions drawn from distrr'bution studies is the spatial scale of the study 
(Wiens 1989; Bibby et al. 1992). Often, opposing conclusions can be drawn on bird 
distributions when dihvrtt spatial scales are used in the assessments (W~ns  1987'). 
One method that can w r  elucidate avian distribution and land cover assess- 
ments is to use multiple spatial scales in h e  research design Multi-scale analyses 
can beiter frame the scale at which ecologid processes function, in turn revealing 
more information about ecological systems than may have otfierwise been gained 
(Levin 1992). 

I assessed f o r e s t - b e  NTMB distribution p a w ,  probability of occurrence 
as a function of amount of land cover, and co-occurrence patterns at different spa- 



PATERNS OF NEOTROPICAL MIGRANT BIRDS 

!ml scales. Five f o r e s t - b e g  NTMBs were used in the analyses: (1) Scarlet Tana- 
gers SCTA (Piranga olivncen), (2 )  Wood Thrushes WOTH (HyldEhla mustelina), (3)  
Red-eyed V i s  REVI (Vireo o l i m n s ) ,  (4) Acadian Flycatchers ACFL (Ernprdonm 
v irwms) ,  and (5) Eastern Wocd-Pewees EAWP (Contopus v i m ) .  These forest-breed- 
ing species are habitat associates (DeGraaf and Rappole 1995; bsenbrg  et al. 1Wa) 
and w m  relatively common in the study area (Butler 2001). In addition to these 
five avian species, I included a "con&ol" species in the analyses, the Eastern Mead- 
owlark EAME (Sturnella magnu). I chose the Eastern Meadowlark because it prefers 
grasslands for b e g  (DeGaaf and Rappole 1995). Thus, I would expect it to be 
negatively associated with forest cover, which would provide a comparison for the 
forest-cover trends for the previous five bird specles. 

My key research hypothesis was that results would vary depending on the scale 
of the analysis. This, in turn, could help elucidate the spatial scale(s) at which land- 
scape components diffewntially impact avian distribution patterns that could lead 
to better understanding of wban / suburban development impacts to W i n g  birds. 

METHODS 

Study Area - This research is part of a larger study that assessed all observed 
breeding bird species that were surveyed across a broad-scaled area of north-cen- 
tral Tennessee (Butler 2001). The study area is 5,000 km2 of north-cenbal Tennessee 
(Fig. 1). Nashville is in its southeastem comer, and the town of Dickson is in its 
southwestern corner. Much of this area was originally forest (Braun 1950) but now 
it is composed of forest, farmland, and urban/suburban landscapes. 

1 
30' TENNESSEE 

Figure I. The study area in north-central Tennessee. 

Field Methods - I conducted bird surveys along low traffic roads at 2,021 sites 
greater than 0.8 krn from each other, in good weather, from 15 May to 17 July 1993 
- 1995 between 0500 and 1000 hours (Butler 2001). Each site was sampled once for 
three minutes. All sampling was suspended when precipitation fell or when wind 
speed was greater then -25 kmkl. Over 90% of the roadside locations occurred 
dong light-duty, two-lane county, or dirt roads. 



e goal of the sampling design was to randomIy select locations, not excluding 
any terrestrial Iand cover, while simultaneously producing a relatively even study 
area distribution (Butler 2001). Random site selection provides better statistical ro- 
bustness and an even distribution of points provides a better anaIytical foundation 
for avian distribution andysis. To accomplish this, the entire study m a  was di- 
vided into 18,432 equaI-area "tiIes." A total of 2,021 of these tiles wefe randomly 
selected, overlain onto USGS 7.5' Topographic quadrangle maps, and a mark was 
made on a road nearest the centroid (central location of a geographic object) of the 
!ile. The survey order of the 7.5' quadrangles was randomly selected. Furthennm, 
only half of a given 7.5' quad could be sampled in any one year. This sampling 
protocol was adopted to reduce the potential effects of year-to-year variation in 
breeding bird distribution patterns. 

I located the mapped locations in the field, and then I nxorded bird species within 
a 300 m radius recording any visual or auditory contact. In addition I documented 
land cover attributes at each site. All points were digitized into a Geographc lnfor- 
mation System (GIS) linked by bird and land cover data. 

Spatin1 S& - There are a number of different spatid scales included in the 
analyses (Fig. 2). The smallest is a 36 ha cirmlar area (n = 2,021), followed by a 430 
ha scale (n = 1,0&5), 2,580 ha scale (n = 192), and 15,480 ha scale (n = 32; 7.5' USGS 
Topographic quadrangles) (Nichohn and Hamel 1984). These scales were chosen 
because they span several orders of magnitude; the 430 ha, 2,580 ha, and 15,480 ha 
scales are ail derived from well established mapping standards in the United States 
and thus would be easily reproducible; and the smallest scale represents a study 
area average Emit to bird detection. Because distances that birds could be detected 
would vary depending on local land cover factors, 300 rn from the observer was 
the maximum estimated distance that birds could be recorded in the field. 

- 
20 km 

Figure 2. The different spatial scales assessed in the study. Smaller scale elements 
overlapped with larger elements but not with elements of the same scale. 
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To derive the sm-t scale, a scale that repmmts the "sampling space" from 
whch I recorded avian species in the field, 300-meter buffers were mated using 
the IDRE3 geopaphic information system Irr>RISI 2001). Buffers am GE ekments 
that extend some user-defined distance h m  a target location in the GIs. In this 
case, each target location was the digitized geographic position from which 1 had 
recorded birds in the field. Satellite images are raster entities (- and not eon- 
tinuom data). Thus, each buffer formed a cirde whose radius was a number of 
pixels (the "picture element") in length that best approximated 300 rn. The Landsat 
image I had acquired had a pixel resolution of 285 m Thus, each pixel was square 
and 28.5 m on a side. When ihe 300 m buffer was prOceSSed in the GI!?, a total of 
448 pixels were included in each buffer area for a total of 36.4 ha per buffer. Fur- 
thermore, each scale element did not overlap with others in their respective spa- 
tial-scale class, but larger scale elements did overlap with d e r  scale ekments 
(Fig. 2). 

h n d  Cuuer Ciussificatiuns - I acquired and classified an August 1993, Landsat 5 
Thematic Mapper (TM) satellite image (Butler 2001). I conducted a supervised clas- 
sification of the image because I was familk with the m a  and each o m  of my 
avian sampling sites could act as a ground truthed site to help digitally classify the 
image (Jensen 1986). 1 incorporated both parallelpiped and maximum likdhood 
d g o r i h  to classify the satellite image by using seed sites (Jensen 1986; Butler 
2001). Seed sites are known locations on the satellite image that are assigned the 
ground truthed dasd3cation. 

I used three land wver classihcations in my analyses: forest, urban, and grass- 
lands. Forest was classified from 4 seed sib where tFee canopies formed a con- 
tinuous layer. This classification is comprised of deciduous fomt as well as mixed 
and small areas of oonifexous forest types. Urban was c l u e d  from 97 seed sites. 
These sites mtained roads, Tarmac, rooftops, conaete, or railPoad yards. Even 
though Urban is a homogeneous land-use category, the hard, human-made sur- 
faces that characterize it have varying degrees of d ld iv i ty  and the density of 
these surfaces can vary from almost a mplete  covering in "downtown" regions 
of cities to relatively sparse in suburban areas. As a result, what constitutes an ur- 

' 

ban landscape in suburban settings could indude small p a t h s  of -, lawns, 
andlor overgrown lots as well as roofs and roads. This mix of land-cover classes in 
suburban areas produces a complex urban landscape matrix. However, because 
hard, human-made surfaces are indcative of urban mas, I focused on classifying 
hard, human-made surfaces to represent urban land~over. The grassland class was 
composed of fields and pastures as well as sites in early successional stages that 
were comprised of herbaceous wver and very little woody plant cover. I used 32 
seed sites to dawi i  this land cover dass. 

I performed a pixeI level accuracy m n t  between the digitally classified 
image and ground hthed land-cover information. I selected 200 locations that 
covered the study area and could be accessed ham a road without pen&ating too 
deeply onto private Iands. Across aU land-cover classes, just over 82% of the pixel 
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&ss%catians corresponded correctly with the ground truthed land-cover infor- 
mation. The accuracy of Urban was just over 90% and fomst was classified cor- 
rectly "80% of the time. 

Avian Distta%utions, Probability of Occurrence, and C~accurrence - Each of the spe- 
cies distributions were overlain onto the clasdied land cover image. I calculated 
the probability of species occurrence as a function of proportion land cover at four 
spatial scales: 36 ha, 430 ha, 2,580 ha, and 1 5,WI ha and performed regression analy- 
ses between these two variates at each spatial scale. Cooccurrence was defined in 
two ways. The first definition was when two species were observed at the same 
roadside location (36 ha) they also co-occurred in the 430 ha, 23M ha, and 15,480 
ha scaled elements in which the survey location was found. The second definition 
was when any two roadside points witlun the 430 ha, 2,580 ha, or 15,480 ha scale 
elements contained the diflerent species. 

The probabilities are conditional probability of occurrence. Formally, this condi- 
tional probability is: 

Ps(SL) = F / TSL 

w h e  Ps(SL) is the probability of observing one of the species at a survey location 
(SL), F is the frequency of the species (number of survey locatiom at whch the 
species was observed for a given proportion of land cover), and TSL is the total 
number of survey locations at which the species was observed (Fruend 1973). 
At the 36 ha scale, land-cover information is virtually a continuous function, 

Thus, any given roadside location, or even a11 of them, could have unique land 
cover proportion values resulting in the same probability of mmrence for a spe- 
cies for any given amount of land cover. To reduce this effect, Iand cover at this 
scale was grouped into ten evenly spaced land cover proportion clusters with the 
resulting probability of occurrence for each of these land-cover clusters being cal- 
culated for each species. At the 430 ha, 2,580 ha, and 15,480 ha scales, the condi- 
tional probabilities mode1 the likelihood of observing a species at a roadside loca- 
tion per scale element given the level of forest or urban Iand cover found within 
each of the scale elements at the different spatial scales. 

1 subjected each of the pair-wise trends between probability of occurrence and 
proportion of land cover to repession anaIyses. When a large number of corre1a- 
tion or regression trials are carried out the generally accepted sipficance level of 
P 5 0.05 is reduced to reduce the likelihood of any single statistical trial being sig- 
nificant merely by chance, a Bonferoni correction. Thus, statistical signrhcance was 
considered when P 5 0.008 because there was a comparison of six different bird 

I utilized Kulczynski's 2(K2) similarity measure to assess the co-occurrence pat- 
terns between all six avian species at four spatial scales: 36 ha, 430 ha, 2,580 ha, and 
15,454) ha [SPSS 1999). Kulczynski 2 yields the average conditional probability that 
a bird species is present in one block given that the other species is present. This 
measure is an average over both species that in turn acts as a predictor. Kulczynski 
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2 produces a &cient between 0 and 1: a 0 means the two s e s  are nwer found 
together and 1 means the two species are always found together. The d c i e n b  
are independent of statistical significance but can be used to indica,te relative co- 
occurrence patterns between species. 

RESULTS 

At the pixel level, the distribution of roadside point counts within the different 
land covers is 443 in forest (22%)) 178 in urban (8.7%), and 585 in grasslands (29%). 
Overall the study area pixel level land cover profile was 31% forest, 5.7% urban, 
22.5% grassland (n = over 8 x 106 pixels). At the 36 ha scale (n = 2021), the land- 
cover percentage profile was 23% forest, 7%, urban, and 28% grassland. 

Overall, I recorded 105 species of birds, including migrants, in over 20,000 avian 
observations (Butler 2001). Neofmpical migrant breeding birds comprised 48% 
short-distance migrants 31% and residents 21% of the total specres. Northern Car- 
dinal (Cardindis cardinalis) was the most commonly sighted at 1,345 roadside loca- 
tions. 

Acadian Flycatchers (ACT%) were observed at 152 roadside locations. They were 
found more often in 36 ha sites with greater than 50% forest cover than sites with 
less than 50% (Table 1). If Acadian Flycatchers were randomly distributed, 125 
sightings would be expected at 36 ha sites with less than 50% forest and at 27 sites 
greater than 50% forest (Table 1). AU sigh* of this species, at the 36 ha scale, 
were at sites that were less than 10% urban land cover (Table 1). If this species was 
randomly distributed, it would be expected at 30 sites with greater than 10% urban 
land cover. 
The non-random distribution of Acadian Flycatchers is exhibited by the study 

area distribution pattern (Fig. 3A). Many of this species' sightings occur in the 
densely forested central portion of the study area with other sightings extending 
west and north (Fig. 3A). A large area devoid of Acadian Flycatcher sightings oc- 
curs in the eastern por!ion of the study area (Fig. 3A). 

Eastern Wood-Pewees (EAWP) were observed 359 times during the study. At the 
36 ha scale, they were found more often in sites that were less than 50% forest c o w  
than in sites greater than 50% (Table 3 ) .  However, if this speues was randomly 
distributed, there would be a greater number of sightings (2% vs. 265) expected 
at sites with less than 50% forest and fewer sightings (64 vs. 94) expected at sites 
with greater than 50% forest (Table 1). As opposed to the AcadianFlycatche~ some 
EAWP sightings occurred at roadside locations with greater than 10% urban land 
cover (Table I). However, there would be a total of 70 sightings arpected at loca- 
tions with greater than 10% urban land cover if this s@es was randomly distrib- 
uted (Table 1). 

Eastern Wood-Pewees were readily observed in the central, forested portion of 
the study area in addition to being 1pamnably well distributed throughout the noh-  
em and western portions (Fig. 3B). As compared to the Acadian Flycatcher, EAWP 
was observed more often in the eastern edge of the study area but was stiU missing 
horn a large area of the study area's eastern portion (Fig. 3B). 



72 THE MIGRANT DECEMBER 

Red-eyed Y i  (REVI) were observed at 152 locations and wefe almost evenly 
distributed at sites with respect to penxnt forest wver at the 36 ha scale (Table 1). 
Howwm if this species was randomly distn'buted, it would be expected at over 1.5 
times as many roadside Iocations with IeSB than W o  forest cwer as o h e d  and 
almost one-third fewer roadside loc~tims with greater than % forest cover than 
observed (Table I). Less than 3% of the sightings (4) occurred at 36 ha locations that 
were p a k r  than 10% urban land cover as compared to a random expectation of 
30 sites (Table I). 

Redeyed Vueos display a similar distribution pattern to Acadian Flycatchers 
( F i i .  3A and C). This species was also 0-4 relatively !kquently in the central 
fomkd por!ion of the study area as well as being observed in the western and 
northwestem poxtiom of the study area (Fig. 3C). As in the previous two spxies 
di&butions, REW were not observed in much of the eastern and southeastem 
portions of the study m a  (Fig. 3C). 

Almost 57% of the 86,36 ha Scarlet Tanager (=A) srghtinga ocmmd where 
thm was more than 50% forest cover present (Table 1). If Scarlet Tanagers were 
randomly distriited, almost twice as many slghlinp (72 vs. 37) would be ex@ 
at roadside locations with less than forest and less th2m onethird as many 
sightings (15 vs. 49) would be expected in sites p a t e r  than 50% forest as com- 
pafed to the observed (Table 1). No SCTA sightings d in sites that contained 
mfe than 10% urban land cover (Table 1). 

Scarlet Tanagers were observed, to a large degree, in the densely forested regions 
of the study area (Fig. 3D). There wefe some additional. sightings in some western 
areas of the study area as well as fewer sigh* along the study area's northem 
region (Fig. 3D). Similar to the p&us three bird spxies, Scarlet Tanagers were 
not observed in much of the eastem and southeastem portions of the study area 
(Fig. 3D). In the case of the Scarlet Tanager, they were not observed over a relatively 
larger area in the eastern portion of the study area as compared to the pwvious 
d w e  spxies, even compared to a11 bird species in the present study. 

Wood Thrushes (WOTH) tended to be found more often in 36 ha sites that were 
less than 50% for& as compared to sites with p a t e r  than 50% forest cover (Table 
I). However, the number of observed WOTH sigh- in 36 ha sites with less than 
50% forest is less than would be acpeaed if this speck was randomly distributed, 
94 vs. 143, respectively (Table 1). Furthermore, the observed number of Wood 
l l w s l w s  obserwd at 36 ha sites with greater than forest cover is over twice as 
many as would be expected based on random distribution assumptions, 84) vs. 31, 
respectiveIy (Table 1). Following the pattern of the other four species, virtually all 
the 36-ha scale WOTH sightings occurred where thm was less than 10% urban 
land wver (Table 1). 

The Wood Thrush distribution exhibits a similar pattern to that of the Scarlet 
Tanager (Fig. 3D and E). Both of these specks tended to be observed primarily in 
the densely forested portions of the study area with other observations occurring 
in the western and northern portions of the study m a  (Fig. 3D and E). In conkast, 
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Wood Thrushes were observed relatively more often than Scarlet Tanagers in the 
eastem and southeastern portions of the study area (Fig. 3D and E). 

Overall. a main distribution pattern exhibited by the five forest-breeding species 
is the general lack of points where these species were observed in the southeast 
corner of the study area with another main pattem being the tendency to observe 
these species in the central and western portions of the study area (Fig. 3A - E). The 
most widespread of the five species was the Eastern Wood-Pewee (Fig. 38). 

Eastern Meadowlarks, in conbast to the previous five bird speaes' distribution 
patterns, tended to be found less often in the central poriion of the study area and 
more often in the western and northern portions (Fig. 3F). Furthermore, EAME 
were observed relatively more often along the eastern edge of the study area as 
compared to the five forest-breeding bird species (Fig. 3A - F). 

Probability of Occumnce - Two general bmds were found for all five forest- 
breeding species. Their probability of occurrence increases with increasing forest 
cover and decreases with increasing urban land cover (Fig. 4A - E). (Note: Results 
for 430 ha scale were similar to those for the other scales, so to avoid redundancy, 
graphs are not shown for this scale.) 

At the 36-ha scale, ACFL, REVI, SCTA, and WOTH exhibited statistically signifi- 
cant (Pair-wise regression, P 5 0.008) positive associations between probability of 
occurrence and proportion of forest cover (Fig. 4; Table 2). The Scarlet Tanager trend 
between probability of occurrence and proportion of forest cover displayed an ex- 
ponential relationship (Fig. 4A). Eastern Wood-Pewees exhibited a positive asso- 
ciation between probability of occurrence and proportion of fomst that was statis- 
tically not significant (P = 0.02, TabIe 2). The 36-ha scale assodation patterns be- 
tween probability of occurrence and proportion of urban land cover were all  nega- 
tive for the five forest breeding species (Fig. 4A - E). Statistically only the Eastern 
Wood-Pewee, among the forest-breeding bird specla, exhibited a significant nega- 
tive association with urban cover at the 35ha scale (P = 0.005, Table 2). Eastern 
Meadowlark probability of occurrence at the 36 ha scale was s i e c a n t l y  nega- 
tively associated with proportion of forest and urban land cover and positively 
assodated with proportion of grassland (all P < 0.0001, Fig 4F and Table 2). 

At the 2,580 ha scale, the probability of o c m c e  of all  five forest-breeding bird 
t 
B species were significantly positively associated with proportion of forest cover (Fig. 

4A - E, Table 2). Also at this spatial scale, Acadian Flycatchers and Eastern Wood- 
Pewees had statistically significant negative associations with urban land cover 
(Table 2). Eastern Meadowlarks were sigruficantly negatively assmiated with for- 
est cover and positively associated with the amount of grassland present but were 
non-significantly asskated with urban land cover (Fig. 4F; TabIe 2). 

l At the 15,480 ha scale, the probability of mcufience for Acadian Flycatchers, Red- 
eyed Vireos, ScarIet Tanagers, and Wood Thrushes were significantly associated 
the amount of fomt cover (Fig. 4, and Table 2). Eastern Wood-Pewees exhibited a 
relatively strong non-significant relationship (P = 0.03) and the trend for ACFL ex- 
hibited an exponential pattern (Fig. 4A). At h s  scale, ACFL and EAWP exhibited 
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si@cant negative associations with urban land cover (Fig. 4A and B, Table 2). 
Redeyed Vireos and Scarlet Tanagers exhibited relatively strong negative mlation- 
ships with urban land cover and W d  'lhudws were the least assdated with 
urban land cwer among the five &st bmedhg specks (Table 2). Eastern Mead- 
owlarks, at this spatial scale, ex)llbited a statistically significant positive assoda- 
tim with amount of grassland and nun-significant aswciaticms with and ur- 
ban land cover (Fig. 4F, Table 2). 

Multi-scale Coaccurrmce Patterns - The K2 ccFoccun-ence measure provides an 
assessment of each bird s p e d  c o - o c m c e  paitem with all other bird species. 
Therefore, each spedes can be viewed as a predictor of observing the other species. 
The general pattern exhibited by the -ce results is that as the spatial 
scale of the analysis increases, the probability that any two species will co-occur 
irureases (Fig. 5). 7 % ~  is a well-know mocmrrence pattern found in emlogical 
systems. Even though the general mccurrence pattern exhibibxi by these bird 
species is congruent with the expected pattern, an understanding of the relation- 
ship between these birds and the landscape can k gained by observing which 
s@es exhibit diffemntial co-occurrence relationships at different spatd scales 
and at which scales co-occurrence relationship undergo bansitions. 

Acadian Flycatchers were least likely to be observed with Eastern Meadowlarks 
and most likely to co+xw with Red-eyed V m s  at the 36 ha and 430 ha scales 
pi. 5A). Acadian Flycatcher co-occurrence with EAME, WOTH, SCTA, REVI, or 
EAWP was relatively similar to one another at the 2580 ha and 15,480 ha spatial 
scales (Fig. 5A). 

Eastern Wd-Pewees more often co-occurred with Scarlet Tanagers and least 
often with Acadian Flycatchers at 36 ha and 430 ha spatial scales (Fig. 5B). Eastern 
Wood-Pewee co-occurrence patterns with Scarlet Tanagem was less &an the other 
species, however, at the 2,580 ha and 15,480 ha spatial scales (Fig. %). At these two 
scales, Eastern Wood-Pewees and Acadian Flycatchers and EAWP and Eastern 
Meadowlarks were found together ~latively more often than were EAWP and KTA 
(Fig. 5B). 

Red-eyed V m  tended to co-occur witfi Scarlet Tanagers and Acadian Flycatch- 
ers more often than with Eastern Wood-Pewees and W o d  Thrushes at the 36 ha 
spatial scale (Fig. 5C). Also at this spatial scale, Red-eyed Vms tended to be found 
more often with Eastern Meadowlark than Wood Thrushes (Fig. 5C). At the 430 ha 
spatial scale, Redeyed Vms moccumd more often with S C M ,  ACEZ, and WOTH 
than with either EAWP or EAME Fig. 5C). At the 2,580 ha and 15,480 ha spatial 
scales, Redqed  Vireo co-OC-ce paiterns with the other species tend to be 
relatively similar (Fig. 5C). 

In addition to Scarlet Tanagers co-occurring more often with Wood Thrushes 
than any other species at the 36 ha scale, they cc-occurred mofe often with Acadian 
Flycatchers, Eastern Wwd-Pewees, and Red-eyed Vireos than with Eastern Mead- 
owlarks at the 36 ha and # ha spatial scales (Fi.5D). At the 2,580 ha scale, the 
presence of Scarlet Tanagers tended to be a relatively even predictor of also observ- 
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ing any of the other four forest-breeding bird species as compared to the 
430 ha spatial scale (Fig. 5D). At the 15,480 ha spatial scale, Scarlet Tmger co- 
ommence was le&s with EAWP and EAME than with REW, and WOTH (Fig. 5D). 
Wood Thrushes moccunced to a mlatively larger degree with Scarlet Tanagers 

than any of the other spxies at the 36 ha and 430 ha spatial scales Pig. 5E). At the 
2,!W ha scale Wood Thrush presence predicted the occurrence of EAWP 
than other species. At the 15,480 ha spatial scale, W d  Thrushes tended to m 
occur with the other species similarly pig. 5E). 

Lastly, Eastern Meadowlarks tended to Ix found least often with Acadian Fly- 
catchers than with the other bird s-es at the 36 ha and 430 ha spatial scales (Fig. 
5F). At the 2,580 ha and 15,480 ha spatial scales, Eastern Meadowlarks tend to 
co-occur more often with %stern Wwd-Pew- than with the other bird s w e s  
(Fig. 5F). 

DHXJSSION 
Several conclusions appear to be supported by this study. The first is that h e  

locations where these five forest-breeding birds species were observed strongly 
correspond to the dis~bution of forest-cover in the study area and not with urban 
land cover (Fig. 3). Similarly, locations where the grassland species was obsewed 
correspond to the distribution of grassland cover and not with urban or forest land 
cover (Fig. 3). Bird d i s e t i o n  patterns can provide a broad-scale assessment where 
one is likely to observe and not obserw bird species (Eiibby et aI. 1992). Given this 
geographic data set, areas where these species occur and co-occur could identify 
sites where forest-breeding neotropical migrant bmding bird diversity could be 
rela!ively species rich. Furthermore, these data could also indicate the importance 
of forest patches forbreeding NTMB species in a metropolitan setting. For exampIe, 
all species ex* the Scarlet Tanager were observed in the shing of forest parks 
and preserves (Radnor Lake, Percy and Edwin Warner Parks) to the south and 
southwest of Nashville (Fig. 3) in spite of dear negative associatiom with urban 
land cover (It is possible that SCTAwere present and just were not recorded during 
the three-minute m t  period.). The presence of four of the five forest-breeding 
birds in t h e  areas is likely a strong indicator of forest-breeding NTMB diversity 
them. This, in turn, indicates that these areas are important conservation areas for 
forested lands and breeding bird diversity in metropolitan Nashville. Similar type 
assessments could be made for other parts of the study area as well. This, in t u r n  
illustrates the importance of recording the geographic location of bird species in 
environmental studies (Cooper 2002). 

A second conclusion is that in contrast to the research hypothesis, some of the 
bird species exhibited consistent association patterns across all spatial scales in the 
analysx (Fig. 4; Table 1). The probabilities of occumce for Acadian Flycatchers, 
Red-eyed V m ,  Scarlet Tanagers, and Wood Thrushes wem consistently signifi- 
cantly positiveIy associated with the amount of forest cover at all study scales as 
was the probability for Eastern Meadowlarks with grassland cover (Table 2). Thus, 
across different spatial scales spanning several orders of magnitude in size, these 



species were consistently positively associated with amount of a land cover 

A third conclusion indicated by the analyses is that even relatively small amounts 
of urban land cover as cornpared to forest cover are negatively associated with the 
probability of c l c m n c e  of these five forest-breeding birds at the different spatial 
scales (Fig. 4; Table 2). At the 36 ha scale, when urban land cover occupies more 
than just 10% of the area, these forest breeding birds as well as the E M ,  tend not 
to be found (Table 1). However, the forest-bree&ng bird species can be found in a 
36 ha site that is less than 10% forest. Similar land cover disparity trends mcur at 
the 2,580 ha and 15,480 ha spatial scales as well (Fig. 4, Table 2). It appears that at 
the smaIlest scale, it may be that total amount of preferred habitat is more impor- 
tant in determining breeding-hrd site selection than pmsence of unsuitable habi- 
tat, at least up to a point. It may be that as long as enough suitable habitat is present, 
birds may be relatively insensitive to the presence of unsuitable habitat as Iong as 
that type of habitat remains below what appears to be a threshold level at small 
spatiaI scales (Tables 1 and 2). Nesting site seIection by individual birds likely re- 
q u k s  more than just amount of preferred habitat and includes such decisions as 
density of conspecifics and predator densities (Wiens 1989). However, nesting site 
selection generally occurs at smaller spatial scales and the amount of preferred 
habitat at local spatiaI scales is hkely a strong influence guiding site selection by 
bmdng  birds. 

The non-symmetrical differences between the amounts of forest habitat that is 
positively associated with these forest-breeding bird species and the amounts of 
urban land cover being negatively associated with them indicate that much less 
urban cover results in negative associations, s i m h  in magnitude to the positive 
association found with forest cover (Fig. 4). What could be occurring is that urban 
land cover may have an effect that is greater than the areal amount may indicate 
(Butler 2003 in press). Urban areas are largely comprised of human-made irnpm- 
ous surfaces (concrete, roofs, Macadam roads) that contribute to greater runoff 

r and d h p t  flow patterns of nutrients and water, animal movement, and plant 
dispersal (Sukopp 1998). Furthermore, urban development tends to increase local 
temperatures, modify airflow, hrupt air mass movement around urban areas, in- 
crease airborne pollutant concentrations, and compact soils (Sukopp 1998). T)us 
results in urban development impacting much of the surrounding environment. 
Thus, proximity of even relatively large forest patches to urban development may 
present a landscape context that is Iess suitable for f o ~ s t  breeding neotropical mi- 
grant bird species (Askins 195) .  For example, the distribution of Scarlet Tanagers 
in the study area indicates that they were less often observed in the forest periph- 
ery around Nashville than the other four forest-breeding species (Fig. 2). Scarlet 
Tanagers were shown to be relatively strong positive associates with forest cover 
and relatively strong negative associates with urban land cover as compared to the 
other four forest-breeding bird species. This distribution pattern and forest asso- 
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ciation tendency may indicate that Scarlet Tanagers prefer relatively large and /or 
undisturbed forest patches as compared to the other forest breeding bird species in 
the present study. Thus, forest patches within an urban ladrape matrix may be 
less suitable for Scarlet Tanagers than otherwise may be expected if they were in a 
more natural landscape U b s m k g  et al. 1984b). The apparent Scarlet Tanager pref- 
erence for relatively large, mdisturbed forest patches coupled to this s w  oc- 
currence being a relatively better predictor of also observing other forest-brreding 
birds indicate hat this species may be a reasonable indicator species of forest patch 
quality and avian diversity (Fig. 3 and 5). 

A fourth conclusion is that the multi-scale cooccurrence patterns between bird 
species can offer in&& into spatial scales of conservation importance and the gen- 
eral land-cover mosaic pattern found in the study area. A well-undmtood func- 
tion is that as the spatial scale of mwsmmt increases so does the probability that a 
species will be abed. Mated to &is function is that as the spatial scale of as- 
tmsment haeases so dms the likelihood that di&mmt species are found to c c ~  
occlur. In the present study, the probability that species increases with the 
spatial scale of the analysis (Fig. 5). It may not be that - increases with 
increasing scale are important indicators, but the pattern of thrs increase is impor- 
tant for conservation inference. For example, h e  pair-wise co-occurrence patterns 
between the five forest-breeding species, except SCTA, has the greatest inmase 
-from the 430 ha to 2,580 ha scale Pig. 5). This c d d  indicate that within the study 
area, the 2,580 ha scale is sufficiently large to reasonably expect to find all the 
bird species consistently. Thus, this indicates that in this area smaller spatial wales 
(<# ha) may be insufficient in areal extent to expect to conserve forest-breeding 
bird species diversity, and larger spatial scales may not provide much additional 
conservation benefit. This is important because understanding the pruper scale for 
conservation measures in a =&on could help balance the multiple land use pres- 
sures that many areas experience. 

The 2,580 ha spatial scale, however, s u p - h p e s  on tfie landscape mosaic pat- 
tern of the study m. And what this study suggests is that at the 2,580 ha scale the 
probability of obserying Eastem Meadowlarks with any of the five-forest breeding 
birds was virtually the same as any forest-breeding bird being observed with any 
other fmst--ding species (Fig. 5). It appears that at the 2,580 ha within thig 
study area there is a su€€iaent mix of for& and grassland that species preferring 
either can readily co-exist. Thus, conthiuous forest patches in the study area likely 
tend to be less than 2,580 ha and probably average smaller. Even at the430 ha scale, 
some forest-bding species co-occur with BAME as often as other forest-heed- 
ing species (Fig.5). Thus, the 2,580 ha in this study area may repremit a spatial 
scale that could provide sufficient habitat for many species of bids with difhmt 
habitat needs. Only long-term population analyses could effectively assess the 
viability of -rent sized areas. However, the present study indicates a range of 
possible spatial scales to better assess, manage, and conserve bwst-breeding NTMB 
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in the study area region. Spatial scales ranging horn #ha to 2,580 ha may better 
assess forest-breeding NTMB +tion trends as well as forming reasonable sized 
bird conservation areas. 

T h e  results could be influend by habitat prefawces for some of thethese birds 
and the minimum observation distance that I used. For example, EAWs can be 
found in more open forest and woodland than the other formtheding birds 
(DeGraaf and Rappole 1995), and by using 300 m as the minimum observation 
distance, I could have included m e  individuals that were on the edge of their 
respective habitats where other spwes might also occur. This could account for the 
relatively smng co-ocmmnce dationship between EAWPs and EAMEs (Fig. 5). 
Mge effects might also account for the surprising result of cooccurring more 
often with EAMEs at 36 ha than for Wood Thrush- (Fig. 5). Again, Red-eyed Vrew 
can be found in mow open forest or even where shade provide fairly contigu- 
ous canopy habitat types (DeGraaf and Rappole, 1995) that intermix with grass- 
lands where Eastern Meadowlarks breed. If variable cirmlar plot survey tduques 
were used, maybe some of the moccumnce noise d d  have been reduced. How- 
ever, given the broad-scale nature of this analysis local variation would M y  tend 
to even out because of the breadth of the analytical spatial scales and the large 
sample size at the 36 ha scale. 
Another factor that could affect these bird distribution patterns is that the road- 

side locatim were sampled once and for thme minutes. At Ical scaled ~IWS, longer 
bird s w e y s  and mdtiple visits to a site will likely reveal more accurate appraisals 
of avian diversity. However, spending less time per point count location and con- 
ducting a greater number of counts gains a better understanding of avian diversity 
at larger spatid scales as compared to conducting fewer counts for longer dura- 
tions each (Smith et al. 1993). Thus, the large point count sample size and the mul- 
tiple-scaIe assessment in the prem~t study form a robust analytical foundation to 
make inferem about forest-breeding neotropical migrant breeding birds. 

Migrating birds am adapted to traveling large distances to find b-g and 
wintering sites. The adaptations that allow for migration nught also develop into 
multi-scale decision baits that help these birds identify and make use of areas based 
on broad-scale information, For a bird to find a breeding site it must h i  find the 
proper biome and then an ecosystem within the biome finally settling in a local 
breeding spot. Even though there is a spatial sequence to locating bmding sites, 

I 
c o n m t  decisions regarding the different spatial aspects of a breeding site may 
be occurring. The mult of this may manifest as a species k g  mit ive  to pre- 
ferred habitat/ land cover at a variety of spatial scah.  

i Fomt breeding bird re&arch that imorporates multiple spatial d e s  in the re- 
search design can provide insight into landscape factors affecting birds. Conserva- 

1 tion of forest-breeding nmbpical migrant birds may require m m  than forest b d -  
jl ing habitat p m a t i o n  and include managing urban/ suburban Iand-cover growth 
I 
! even when it does not explicitly replace forest cover. 
i 
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Figure 3A - C. The study-area dis~buti.om of three fofest-brreding N-d 
migrant birds: ACFL Acadian Flyeatche EAWP Eastern Wood-Pewee, and I(EVI 

Red-eyed Vi. 
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F i p  3D - F. The study-area distributions of two forest-breeding Neotropical mi- 
grant M s  d a grasslad b d i n g  control species: =A Scarlet Tanager, WOTH 
Wood Thrush and EAME Eastern Meadowlark. 
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Figure 4% - C. Multi-scale probability of o c c m m m  vs. proportion of land cover 
(forest, urban, grasslands) at three different spatial scales. 
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Figure 4D - F. Multi-scale probability of occummce vs. proportion of had  cover 
(fomt, urban, grasslands) at thrPe different spatial scales. 



Figure 5A - C. Multi- co+xmmce analysis resultsbad upon the Kulaynski's 
2 similarity measm (he average conditional probability of observing we8 X (X- 
axis) given that species Y (Zaxis) was obswved). 
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F i p  5D - F. Multi-scale co-mcurrence analysis msults based upon the Kdczynski's 
2 similarity measure (the average conditional probability of observing species X (X- 
axis) given that species Y (Zaxis) was observed). 
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Table1. mencyofd-noffive--Wspeciesasafunetion 
of proportion forest and urban land cover at the %-ha s&. 

Scarlet Tanager 
(n=86) 

Red-eyed VWO 
(n=152) 

rn NaPointsl % F M  N 0 . W  ' %Urbm 

Acadian Flycatcher 5 0 - 10% 152 0 - 10% 
(n=152) 11 10 - 20% 0 10 - 20% 

(63) 11 20-3% 0 20-30% 
15 30-M$6 0 30-40% 
21 40-50% 0 40-5096 
f 7 50-m 0 50-605& 
23 60-70% 0 60-7056 
18 70-80% 0 70-8096 
17 80-90$5 0 so-w% 
14 wnm% o ~ 1 0 0 %  

92 0 - 10% 341 0 - 10% 
59 10 - 20% 13 10 - 20% 
49 20 - 30% 4 20-30% 
38 =-4f)% 1 30-40% 
27 40-=!% 0 40-=% 
39 50-m 0 50-60% 
12 60-70% 0 60-70% 
19 70-w% 0 m-w6 
12 so-m 0 s0-m 
12 ~ 1 0 0 %  0 90-100% 

20 0-10% 148 0-lo$% 
14 10 - 20% 3 10 - 20% 
14 20-30% 1 20-30% 
13 30-40% 0 30-4% 
17 40-XW 0 40-5096 
16 Fa-6o% 0 5 0 - W %  
17 M1-m 0 60-7096 
16 70-80% 0 n]-8% 
14 So-54% 0 So-% 
21 = 1 w  0 9@1m 

7 0 - 10% 86 0 - 10% 
4 10 - 20% 0 10 - 20% 
8 20-30% 0 20-30% 
5 30-40% 0 30-4% 
13 40-5056 0 40-50% 
11 50-60% 0 50-60% 
7 60-70% 0 60-70% 
5 70-8075 0 70-80% 

13 8 0 - W o  0 80-90% 
13 *lo% 0 w00$6 
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All Points 
(n=ZMl) * 

Number of points with given pernent for& or percent urban land mver at whi& dae spe- 
deswasobserwd. 

NumbeFs in panmthaes are btaI number of points at which species was o k e d  

N u m b e r o f p o i n C w i t h ~ t h a n 5 0 $ 5 ~ o w r a t w h i c h s p e c i e s w a s ~ .  

' Number of poinb with greater than505& fomt cover at which species was observed. 
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Red-eyed Vireo 

Scarlet Tanager 

Wood Thrush 

Table 2. Significance of association of five forest-breeding and one grassland 
breeding bird with proportion forest, urban, and grassland land cover at three 
spatial scales. All significant P-values (P 0.008) are in bold type. 

Species Scale Number P m t  Urban Ffeld/Fatthm Cover 

Acadian Flycatcher 36 ha n = 10 P < 0.0001 P = 0.122 na 
2,580ha n = 91 P< 0.DQM P = 0.005 na 
15,480 ha n = 25 P < 0.0001 P = 0.006 na 

Eastern Wood-pewee 36 ha n = 10 P = 0.02 P = 0.005 na 

2,mha n=lM P=0.005 P=0.0009 na 
15,480 ha n =  32 P =0.03 P <  0.0001 na 

36ha n =  10 P<O.OWl P=O.M8 na 
2,580 ha n= 95 I'< 0.0001 P = 0.065 na 
15,480 ha n=29 P = 0.001 P=0.013 na 

%ha n=lO Pc0.0001 P=0.125 na 
2,580 ha n = 60 P < 0.0001 P = 0.113 na 
15,480 ha n = 24 P c 0.0001 f = 0,027 na 

36 ha n = 10 P=0.0005 P=0.054 na 

2,580 ha n = 89 P c 0.0001 P = 0.41 na 

15,W ha n = 26 P = 0.004 P = 0.07 na 

Eastern Meadowlark 36 ha n = 10 P c 0.0001 P < 0.0001 P < 0.0001 
2,580 ha n = 163 P <  0.00M P = 0.53 P < 0.0001 
15,480 ha n = 32 P = 0.04 P = 0 3  P < 0.OOM 
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2002 TENNESSEE NORTH AMERICAN MIGRATION COUNT 

RON HOFF 
282 Hackworth Lane 
Clinton, TN 37716 

A record 187 observers surveyed 19 counties h year on May 11, North Ameri- 
can Migration Count day. Bledsoe and Morgan Counties were censused for the 
first time. Participants found 54,244 individual birds representing 205 species for 
the state (Tabk I). Long-tded Duck, Black Rail, Laughing Gull, and Bachman's 
Sparrow were new species for the count, bringing the all  time total speaes for the 
Tennessee North American Migration Count to 252. 

Some amazing finds were recorded, such as 30 Henslow's Sparrows in Mont- 
gomery County and 2 Fish Crows in Hamilton County. American Wigeon, Virginia 
Rail, Alder Flycatcher, Bewick's Wren, American Pipit, and Connecticut Warbler 
appeared on the count for only the second time. Participants also managed to find 
aIl37 speaes of w o d  warblers for the first time in count history. Some notable 
misses included Western Kingbird, Common Raven, Marsh Wren, Painted Bunting 
and Red Crossbill. The totals for the following species represented new state hgh 
totah for this count: Pied-billed Grebe, Double-clrested Cormorant, Great Blue Heron, 
Black-crowned Night-Heron, Canada Goose, Peregrine Falcon, Spotted Sandpiper, 
Rock Dove, Eurasian Collared-Dove, Yellow-billed Cuckoo, Ruby-throated Hum- 
mmgbird, Pileated Woodpecker (tied for high), Acadian Flycatcher, Least Flycatcher 
(tied for high), CMf Swallow, Barn Swallow, Red-breasted Nuthatch (tied for hgh), 
Carolina Wren, Northern Mockingbird, American Pipit, Philadelphia Vwo, North- 
ern Pantla, Yellow-throated Warbler, Prairie Warbler, Swainson's Warbler (tied for 
)ugh), Hooded Warbler, Chipping Sparrow, Field Sparrow, Savannah Sparrow, 
Grasshopper Sparrow, Henslow's Sparrow, Eastern Meadowlark Brown-headed 
Cowbird, House Finch, and House Sparrow. 

COUNTY SUMMARIES 

Anderson County - 0650-2015. Weather: cool in the a.m., but no rain or wind; 
temperatures ranged horn 5882. A couple of traditional areas were not covered 
this year, so the total species count of 102 was the lowest ever recorded. The birds/ 
party hour, however, were much higher (168) than the historical average (94). Com- 
mon Snipe was a new species for the count, bringing the all time species total for 
the count to 145. Species found in unusually low numbers for the count were Tur- 
key Vulture and Kentucky Warbler. Species appearing in record high numbers for 
this count were Ruby-throated Hummingbird, Northern Mockingbird, and Brown 
Thrasher. Participants: Ron Hoff (compiler: 282 Hackworth Ln., Clinton, TN 37716; 
do[lymtnQicx.net) and Dollyann Myers. 

Bledsoe County - No times given. Weather: no data. This was the first NAMC 
for Bledsoe County. An American Woodcock was one of only 3 found in the state. 
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Twelve Whip-poor-wiUs represenbd a a t e  h& total. Other good finds included 
Cattle Egret, Eurasian Coked-Dove, Loggerhead Shrike, Canada WarbIer, Dick- 
cisseI, and Grasshopper Sparrow. Participants: Debbie and Roi Shannon (compiler: 
Rt.3, Box 458, Jones Gap Rd., W d y  Daisy TN 37379). 

Blount Cwnty - No times grven. Weather: low 60s to mid-803, with fog early 
then partly cloudy. Overcast all day in the mountains. This was the only count to 
produce a Brown Creeper. G m  Heron, Broad-winged Hawk, and Blue-headed 
Vireo alI  rep-ted state high totals. Other nice finds were 2 Least Flycatchers (2 
of 6 recorded in the state), a Red-breasted Nuthatch (only recorded in 2 counties), 
Veery, and a Swainson's Warbler. Participants: Jean Alexander (compiler: 3W8 
Rivenriew Dr., Maryville, TN 37804; jjadrnjbinfi.mt), Mary Laura French, David 
Johnson, Tony Koella, Charlie Muise, Rachelle and Wes Seigrist, and June Welch. 

Campbell County - 06@&2100. Weather. clear and sunny with temperatims from 
68 to mid 80s. Four speaes were new to the count this year. They were Double- 
m t e d  Cormorant, Solitary Sandpipeq Bamd Owl, and Blue Grosbeak. Thrty- 
w e n  Tree Swallows represented a state high total. Other finds of interest were 
Warbling Vwo, Willow Flycatcher, and Swainson's Warbler. A colony of Cliff Swal- 
lows were found nesting on the bridge at DoaKs Creek Participants: Bob Collier, 
Ken Cutsinger, Tony Headrick, Nell Moore (compiler: PO. Box 642, Caryvilk, TN 
37714; jimimre@juno.corn), and Boyd Sharp. 

Cheatham County - 0500-2000. Weather: partly cloudy to mostly cloudy with 
temperahues from 5 M .  Winds w m  NE 5 to SSW 16. Notable species found in- 
cluded Bald Eagle, Bank Swallow, Philadelphia Vm, Mourning Warbler, and 
Lincoln's Sparrow. Common Snipe and Cliff Swallow repsented state high toas. 
Participants: Jerry &wry and Joe Stone. Results compiled by Jan Shaw. 

Davidson County - 0445-1900. Weather: partly cloudy to mostly cloudy with 
tempera- of 53-84. This count turned up one of only two Common Loons found 
in the state as well as the state's only sightings of Laughing Gull, Herring Gull, and 
Caspian Tern. Stak lugh totals were recorded for Blackawned Night-Heron, Phila- 
delphia Vireo (lo!), Magnolia Warbler, Bay-breasted Warbler, Bla+oll Warbler, 
Mwrning Warbler, WWon's Warbler, Canada Warbler, and Lincoln's Sparrow. An 
unusua1 miss was Broad-winged Hawk. Participants: Sandy Bivens, Gary Casey, 
M p  Castel, Richard Conners, Camille Crenshaw, Carrie and David Dortch, Troy 
Ettel, Francis Fekel, Mark Habey ,  Barbara Harris, Susan Hollyday, Linda Kelly, 
Diana McLusky, Mohan Pattanayek, Elizabeth UConner, Robert Rich, Sarah Scott, 
Joy Seal, Jennifer Serrago, Jan Shaw (compiler 5019 Timberhill Dr., Nashville, TN 
37211; JanKShau@aloI.m), Chris Sloan, Michael Smith, and Mary Zimmerman. 

Hamilton County - 0515-2000. Weather partly cloudy with tentpahues from 
62-86 and no rain. Hamilton County lived up to its reputation as one of the state's 
best birding counties. Birders found one of two Common Loons in the state. This 
was also the only count to produce Least Bittern, BIack Rail, V-a Rail, and 
Sora. Twelve species on this count r e p m t e d  state lugh totals. Maybe even more 
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amazing were two Fish h s .  Participants: David Ahm, Je+f Basham, Harold 
Birch, Kevin Calhm (compder: 934 Craven's Terrace, Lookout Mb, TN 37409; 
KAC@fennis.org), Janice ChadweIl, Jim Castella, Anita and Danny Gaddy, Bill Haley, 
John Henderson, Daniel Jacobson, Bonnie Johnson, Marty Paige, Tom P a m  Judy 
Newsome, Harold Sharpe, Jimmy Wilkerson, and Libby Wolfe. 

jeffemm County - Although this county was only birded for 2 hours, it p 
duced some nice finds. Included w e  w e n  species of shorebirds, one of only two 
Barn Owls found in the state, a couple of Bank Swallows, and a Pine Siskin (only 
found in two other counties). Participant and compiler: K. Dean Edwards, 1615 
Meadow Chase h, Knoxville, TN 37931; M&utk.edu. 

Knox County - 0930-1100. No weather data given. This was only a pattial count, 
but managed to turn up a nesting House Wren. Participant: K. Dean Edwards. 

Lake County - OM)&2000. No w e a h  data given. Lake Cwnty again led the 
state with 158 species found on count day. State high totals were tallied for 28 spe- 
cies. American Bittern, Northern Shoveler, Lesser Scaup, Hooded Merganser, Red- 
breasted Mergamer, Shod-billed Dowitcha Alder Flycatcher, Sedge Wren, and Or 
ange-crowned Warbler  we^ only found on this count. Connecticut Warbler was 
another good find. Participants: Bob FoeEumg. Mark G m e  (compiler: 2881 Cen- 
tral Ave., Humboldt, TN 38343; mgreen&demp.m), Ken Leggett, Don M a -  
Nancy w, Mike Todd, and Jeff Wilson. 

Montgomery County - No times given. Weather: mostly sunny all day with some 
light wind; temperatures ranged from 59-86. Birders had a great day, finding state 
high totals for 17 species. They also found the state's only Hermit Thrush, the state's 
only Henslow's Sparrows (an amazing 30!), and a new species for the state cwnt, a 
Bachman's Sparrow. More good finds were American Woodcock Connecticut War- 
bler, and a Lark Sparrow. Participants Joe Allen, Danielle Evans, Paul Evans, Elaine 
Foust, Jim Giocomo; Andrew, Joe, Joyce, and Matthew Hall; Debbie and Steve 
Hamilton, Ken H a s h ,  Annie Heilman, Heather Hollis, Rebecca Houtman, 
Thurston Lee, Bill and Gloria Milliken (compiler: 861 Vaughn Rd, Clarkmdle, TN 
370431, Daniel Moss, Sally Noel, Lwise Podell, Joe and Sally Schiller, David Snyder, 
and George Wade. 

Morgan County - No times given. Weather: no data. Morgan County is new to 
the mt, but it was only partially covered. No unusual species were recorded, but 
the observer did manage to hd a nice assorbent of wood warblers for only 4 
hours coverage. Participant and compiler: David Tmtly (1029 Morrow Rd., Knox- 
ville, TN 37923). 

Putnam County - 03152015. Weather dear in the a.m. and mostly clear in the 
p.m. with no rain; wind 0-15 and temperahues of 55-75. Participants logged over 
10,300 individuals for the lughest county total in the state. This count was also 
responsible for state high totals for 50 species! The Long-tailed Duck was the 1 9 P  
species ever recorded on this count and also represented a nav s e e s  for the state 
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count. It was also the second Pu- Co. record and ptmhally the latest spring 
m o d  of this species in Temwsx. Forster's Tern was the 194% s p x h  for this 
count. The Barn Owl had 3 y m g .  Oliveaided Flycatcher was the 19Sh species for 
thts count. Brown-headed Nuthatches were the 1 9 6 ~  species for this count and con- 
stitute the only known population in Tennessee north of 1 4  and west of the 
Cumbedand Plateau. Chimney Swift and House Finch ~ e p m a e d  h&est ever 
totals for this spring count. House Wmn, Yellow-throated Warbler, Prairie Warbler, 
Hooded Warble5 Eastem Towhee, and Field Sparrow rep-ted highest ever to- 
tals for the county as well as this spring count. Partiapanb. Daniel L. Combs, D. 
Ann Davis, Ginger K. Ensor, Louann I. Gum, Jane Herrin, Graham S, Kash, Nancy 
S. Layzer, Ken Morgan, Michael l? @ R a k e ,  John Owens, Tom Roberts, Richard 
W. Simmers, Jr., Barbara H. Stedman, Stephen J. Stedman (compiler: 2675 Lakeland 
Dr., Cookedle, TN 38507; sstedman@ftntech.dn), and Wmton A.Walden. 

Roam County - 0730-1200. Weather: partly cloudy. Despite minimal coverage, 
participants found a state high 9 Ospreys. Other 6n& of interest were a Wifd Tur- 
key, Pectoral Sandpiper, Red-headed Woodpeckg Willow Flycatcher, and 4 Grass- 
hopper Sparrows. Participank Jim Evans and Dev Joslin (compiler: 112 Newcrest 
Ln., Oak Ridge, TN 37830; jdjoslin@espemm). 

Rutherford County - 0330-1930. Weather: partly cloudy with temperatures h m  
56 to 83. Some difficult to h d  species included Pied-billed Grebe, Yellow-mwned 
Night-Heron, Eurasian Collared-Dove, the state's only Bewick's Wren, Veery, 
Golden-winged Warbler, Northem WaterlhruA, and one of only 2 Lark Sparrows 
found in the state. Partidpant Jay Desgrosellier (compiler: 2111 Erin Ln., Nash- 
ville, TN 37221; j a y . ~ ~ l l ~ m a i l . d ~ b i I t . e d u ) .  

S e d a  County - 06451830. Weather: temperature range was 58-85. This count 
was once again responsible for several high altitude species not found elsewhere in 
the state. Thee induded Black-capped Chickadee, 5 of 6 Red-breasted Nuthatches 
found in the state, Wmter Wren, Goldenawned Kinglet, and Darkeyed Junco. 
Participants: Susan Hoyle (compiler: P.O.Box 8421, Knoxville, TN 37996; 
hoyk@cs. ntk.edu 1, Kristine Johnson, and Martha Rudolph. 

Shelby County - 06152030. Weather: cloudy in the a.m. and partly cloudy in the 
p.m., with winds of 0-15 out of the south; temperature range was 60-86. Party hours 
included 3 by horseback (6 miles). As always, Shelby County produced some nice 
finds, including the state's onIy Black-neckd Stilts and Whiteamwned Sparrows. 
Partidpants also recorded state high totals for 24 speaes. Other species of note 
included Eurasian Coll;wd-Dove, Scissor-tailed Flycat* Vesper Sparrow, and 
Fine Siskin. Painted Buntings were not recorded this year. Participants: Charles 
Askew, David BIaylock, Bob B m e ,  Carolyn Bullock, Judy Dorsey, Temple Dou- 
glas, Kate Go& Marly Haraway, Van Harris, Anne and Janie Hooper, Margaret 
]&son, D i m  and Rusty Johnson, Charles MKrary, Gerry Papachristou, Rob 
Peeples (compiler: 8205 Meadow Glen Dr., Germantown, TN 38138; 
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wpeepldmidsouth.t~.car), Didcad Don Fksbn F-t Virginia Reynolds, 
Agnes Stark, Ed Thomas, Martha Waldron, and Dick Whitlhgtm 

Sltmner County - 133a1800. W e a k :  80 d v  and mwtly sunny. Although 
this was only a partial count in the afternoon, birders managmi to find Dwbb 
crestd Cormorant, Great Blue Heron, and Common Grackle in state ?ti& mun- 
bers. They also found a Black--billed Cuckoo, one of only 5 found in lh @ate on 
count day. Participants: Jim Hiett and Chris Sloan. Statistic3 compiled by Jan Shaw. 

Willhmon County - 0630-1500. Weather partly dwdy  to mostly dwdy, with 
tempera- ranging from 53-84. Notable Grids induded Veery, h g @ m d  Shih, 
Blue-winged Warbler, and two Dick&z&. Partidpants: Susan Bradfield, Trae 
Bradfield, Bob Brown, David &Ichanan, Jean WIchanan, Ed Byme, RiM Campers, 
Camille Cmwhaw, Bob and Pandy English, Francis FekeI, Betsy B a r k ,  M Gleaves, 
Linda Kelly, John Leader, Joy Mayfield, Sarah Scott, and Jan Shaw (compiler: 5019 
T* Dr., Nashville, TN 37211; JanKShw@ml.nmr). 

ERRATA 

A mistake was made by this compiler when totaling the species for the 2001 
Spring NAMC. The following list shows the corrrcted state totals for each species 
concerned. D o u b l ~ t d  Cormorant = 186; G m  Heron = 101; Turkey Vulture = 

420; Common Niidrawk = 61; Acadian Flycatcher = 245; %wed Wee = 419; 
Red- V i i  = 1186; American Crow = 1502; T m  Swallow = 143; House Wren = 

63; Eastern Bluebird = 1137; Northern Mockingbird = 950; Cerulean Warbler = 107; 
Louisiana W a t e h h  = 50; Common Yellowfhat = 877; Summer Tanager = 375; 
Eastern Towhee = 527; Chipping Sparrow = 477; Song Sparrow = 542; Blue Gms- 
h a k  = 137; Indigo Bunting = 2845; Hwse Sparrow = 653. The total number of 
individuals for Putnam County should be 10,606. The total number of individuals 
for the state should be 55,466. 



94 THE MIGRANT DECEMBER 



SWdeS Countiesr: And Bled Blunt Camp Cheat Dvdm Hamil Jeff Knox Lake Mont Mom Pub Roan Rutfd Sevier Shel Sumn W h  Totals 

Osprey 1 - 2  - - 1  - 1 - - 1 9 1  - -  - - - - 16 
Misshippi. Kite - - -  - - 3 - - - 2 6  - - 29 
Bald Sagle - - -  - 1 -  - - 3 1 -  - - - - - - 5 
Sh- Hawk 1 - - 2 -  4 
Cooper's Hawk 4 - 3 - 1  16 

m i t e r  sp. 
bd4mddered Hawk 
BFoad+vmgd Hawk 
Red-tailed Hawk 
American ICeslrel 

Feregck Falcon 
Wdd Turkey 
Northern Bobwhite 
Blrtdr Rail 
v+m 

Sora 
AnenlcanCoot 
Semipalmakd Plover 
Wdeer 
Black-+d Stilt 

Greater Yellowlegs 
Legser Yellowlegs - - 
M t a r y  -piper - 3 
spottea Sandpiper 3 1 
SWupalmatedSandpiper - - 

LBast Sandpiper 
Peama1 Sandpiper 
Shod+W Dowitcher 
M*sp 
Cwunonsnipe 



Species Counties: And Bled Blunt Camp Cheat Dvdan Hamil Jeff Knox Lake Mont Morg Putn Roan Rum Sevier She1 Sumn Wilms WB 

American Woodcock - 1  - - - - 1 - 1 -  - - - - 3 
Sandpiper sp. - - - e -  . . - .  8 
Laughing Gull - 1  - - - 1 
King-billed Gull - 2 1 0 - -  3 .  2 - 22 
Herring Gull - 1  - - .  - - 1 

Caspian Tern - 1  - 
Forster 'a Tern - ,  7 - 1 - 2 
b c k  Dove Y - -  v 12 20 91 2 - 27 9: - 65 - 6 3 239 
Eurasian Collared-Dove , - 6 - - 8 - -  1 .  - - 1 - 6  
Mourning Dove 69 44 122 22 25 32 116 20 17 345 255 11 269 5 35 M) 205 

Wack-billed Cuckoo 
Yellow-billed Cuckoo 
Barn Owl 
Eastem 5heech Owl 
Great Horned Owl 

Barred Owl 
Common Nighthawk 
Chuck-wilt's-widow 
Whip-pooFwil1 
Chimney Swift 

Kuby-throatedHutnmqbird 7 2 6 2 
Belted Kinghshw 1 - 2  4 
Red-headed Wdpecker - - - 
Xed-bellied W d p e c k e r  17 4 21 2 
Downy Woodpecker 4 2 1 4  3 

Hairy Woodpker 
Northern Flicker 
Piated Woodpecker 
Olive-sided Flycatcher 
Eastern Wood-Pewee 



Species Coup* And Bled Blunt Camp Cheat Ilvdan Hamil Jeff Knm Lake Mont M h g  Putn Roan Rutfd W e r  SheI Sumn Wilme Tot& 

Acadian Flycatcher 3 1 9  1 2 2 4  4 - -  19 20 - 62 2 - 2 98 - - 247 
Alder Flycatcher - - -  - - 2 - - - - .  - - 2 
Willow Flycatcher - - 1 2 - 1 3  1 - - 1 - - - 10 
least Flycabcher - - 2 - - 1  - - - 2 - -  5 
Eastem Phoebe 10 5 27 12 4 21 11 6 33 7 58 5 4 11 3 1 3 221 

GreatCn&edFlycatcher 11 1 12 
Eastern I(mgb'ird 14 2.3 12 
Sdssor-tailed Flycatcher - - - 
Loggekad W k e  1 1  - 
White-eyed Vireo 9 6 6  

Yellow-throated Vueo 
Blue-headed V i  
Warbling V i m  
Philadelphia Vireo 
Red-eyed \rm 

Blue Jay 
American C m  
Fish Crow 
Homd Lark 
Purple Martin 

Tree Swallow 15 - 19 
N.Rough-HRngedSwallow 15 6 19 
Bank Swallow - - -  
Cliff Swallow 1CQ - W 
Barn Swdow 53 32 50 

Black-capped Chickadee - - - 
Carolina Chickadee 15 16 34 
Tufted Tibnouse, 18 6 28 
Red-breasted Nuthatch - - 1 
White-breasted Nuthatch 4 7 16 



Species Crmntim And Bled Blunt Camp Cheat Dvdsn H a d  Jeff Knm Lake Mont Morg Putn Roan Rulfd Sevier She1 Sumn W h  Total. 

Bmwn-headed Nuthatch - - - 
Brown Creeper - - I 
Carolina Wren 21 21 52 
Bewidc's Wren - - -  
House Wren 1 - 2 

Winter W m  
sedge Wren 
Goldenmwned Kinglet . - - - 
Rubyawned Kinglet - - -  
Blue-gray Gnatcatcher 17 11 38 

Eastern Bluebird 
v w  
Gay-cheeked Thrush 
Swainson's Thrush 
Hermit Thrush 

wood Thnrsh 
American Robin 
Gray Catbird 
Northern Modungbird 
Brown Thrasher 

E ~ ~ o p n s t a r l l n g  
~NIeri~an Pipit 
Cedar Waxwing 
Blue-wqed Warbler 
Golden-winged Warbler 

Tenn~saee Warbler - .  2 
Orange-crowned Warbler - - - 
Nashville Warbler - - -  
Northern Parula 3 - 16 
Yellow Wdler - - 1 



w- Cmtiee :  And Bled Blunt Camp Cheat Dvdm Hamil Jeff Knox Lake Mont Morg Puln Roan Rutfd Swier She1 Sllmn Wilma Totab 

Ch&nut-sidedWarbler 3 - - 12 1 10 I - - 2 1 4 1 2 2 6 7  - -  61 
Magnolia Warbler - - -  1 3 6 3  I - -  11 I - 2 - 7 - 19 - 4 112 
Cape May Warbler - 2 3 . 8  I -  8 3 3 1  - -  - 3 32 
B l a d E - b t e d B h e  Warbler - - 1 - - 2 1  - 5 -  - - - 3 -  - 1 14 
Yellow-rum* Warbler 10 1 1 1 - 9 7 3 5 2 1 1 4 5  2 - -  61 

B l a c k - h t e d  Green Warbler 3 2 21 
Blnckburnian Warbler - - -  
Yellow-throated Warbler 4 2 16 
Pine Warbler 1 - 5  
Prairie Warbler 12 21 1 

Palm Warbler 
Bay-breasted Warbler 
B h d p U  Warbler 
Cerulean Warbler 
Black-and-white Warbler 

Americankhrt 
P m b m t q  Warbkr 
Worneating Warbler 
Swainemis Warbler 
ovenbird 

N o h W a t e r h w . h  
L o u i s i m a w a ~  
Kentucky Warbler 
C3nnedcut Warbler 
Mourning WarbIer 

Common Yellowtluuat 4 11 22 21 15 56 27 
H d e d  Warbler 4 5  7 14 3 16 9 
W h ' s  warbler - - -  - 5 -  
Canrtda Warbler - 1  - - 1 6 2  
Yebw-bmaM Chat 15 11 16 10 6  34 48 



SpeEies Countiesl: And Bled Blunt Camp Cheat Dvdm Hamil Jeff Knw Lake 

Summer Tanager 5 3 3  2 1 2  9 - -  19 
Scarlet Tanager 2 1 4  6 23 5 2 4  12 - 1  1 
Eastern Towhee 7 6 3 1 9  8 5 5 1 0 7  - 1  3 
Bachman's Sparrow . . -  

Chipping Sparrow 22 41 22 18 12 23 45 

Field Sparrow 
vesper sparrow 
Lark Sparrow 
Savannah Sparrow 
Grasshopper Spamw 

Hens lds  Sparrow 
Song Sparrow 
Lincoln's Sparrow 
Swamp Sparrow 
White-hated Sparmw 

White-wwnedSparrow - - - 
Da~kqved Jm - - -  
Northern Cardinal 51 22 45 
Rose-breasted Gmsbeak - - 1 
Blue Grosbeak 2 3 2  

Indigo Bunting 57 51 99 
Di&sel - 7  - 
Bobolink - - -  
Red-- BIackbd 40 51 94 
Eastern Meadowlark 55 45 27 

Common Graae 55 32 76 
Brown-headed Cowbird 31 2 I8 
Ordtard Oriole 1 2 2  
Baltimow Oriole - - -  
House Finch 16 10 82 

Mont Morg Putn Roan Rutfd Sevier She1 Sumn W h  Totah 

30 - 63 - 18 1 57 - 7 263 
16 4 6 2  3 2 7 1 0  - 3 2 0 4  

114 3 161 5 21 6 1 1 21 542 
1 - - - - - - - 1 

74 8 201 - 6 5 11 2 2 492 



sPe- Counties: And Bled Blunt Camp Cheat Dvdsn H a d  Jeff Knox Lake Mont Morg Pain Roan Rutfd Sevier She1 Sumn Wilrns Totalrs 

Pinesiskhl - - -  - 1 -  - 1 -  4 - -  6 
Ame~icranGoldhch 39 30 138 18 45 106 149 3 - 30 205 7 157 13 18 22 51 2 24 1057 
HwseSparrow 5 17 13 9 40 52 37 10 3 82 114 8 156 - 55 11 R 5 3 697 

Total individuals 
Total speries 

E&bd Data: 

Hours owling 
Milesowllng 

Feeder dxmem 
Feeder hours 



2002 SPRING FIELD DAY REPORT 

RON HOFF 
282 Hackworth Lane 

Clinton, TN 37716 

TIus report summarizes the traditional Spring FieId Days that were conducted 
on a date other than May 11, when the North American Migration Count was run 
(Table 1). Also different about some of these counts is that the area covered is not 
necessarily confined to one county, as is the NAMC. 

Columbia - 26 / 27 April, 2002; no times given. Weather: very cool in the morn- 
ing wanning up in the afternoon; cloudy with some rain; temperatures ranged 
from 40-75. Some of the more interesting finds were CattIe Egret, Hooded Mergan- 
ser, 66 Wild Turkeys, Virginia Rail, Sora, 12 Greater Yellowlegs, a Barn Owl, Brown 
Creeper, 10 Blue-winged Warblers, Fox Sparrows and Rusty Blackbirds. Observers: 
Janet Brown, Bob and Jennifer Cardenas, Phyllis Coble, Tommy Edwards, William 
Fuqua, William Jenigan, Allyn Lay, Anne and Bedford Lochndge, Cleo and George 
Mayfield (compiler: 999 Sunnyside Dr., Columbia, TN 38401). 

Elizabethton - 27 April, 2002; 0500-2300. Weather: temperatures ranged from 38- 
72; skies were cloudy to mostly sunny by the afternoon; winds varied from 0-20 
mph, being light in the morning from the east, picking up in the afternoon from the 
southeast. Some locations experienced some very Iight sprinkles. This count pro- 
duced many interesting species and totals, including a Northern Saw-whet Owl 
and a Lincoln's Sparrow. Summer Tanager was not found this year. Several war- 
bler species were found in large numbers. Observers: Jennifer Bauer, Janet Brown, 
Wallace Coffey, Joy and Mark Crass, Gil Derouen, Martha Dillenbeck, Glen Eller, 
John Hackett, Don Holt, Valerya Hyme, Reece Jarnerson, Barney Keffer, Rick Knight, 
Howard l? Langridge, Larry McDaniel, Joe McGuiness (compiler: 20 Quail Hollow 
Rd., Erwin, TN 37650), Charles Moore, Patsy Reading, Bryan Stevens, Kim Strwd, 
Allen Trently, and Gary Wallace. 

Greeneville - 20 April, 2002; no times given. Weather: temperatures ranged from 
63-87; cloudy skies with a trace of rain and 0-10 mph winds out of the west in the 
a.m.; partly cloudy, with no rain and 0-15 mph winds out of the west in the p.m. 
Some of the more interesting finds were American Black Duck, Peregrine Falcon, 
8(!) Barn Owls, 26 Grasshopper Sparrows, and Rusty Blackbirds. Observers: Mark, 
Orland, and Phine Britton, Howard Earnest, King and Margaret Gaut, Ruth Green- 
wood, Don Holt, Jim Holt (compiler: 311 Colonial Circle, Greenville, TN 37743, 
Don Miller, Fawn and Velda Moore, Mary Borden Neas, Richard and Willie Ruth 
Nevius, Linda Norhop, JoAnne and Larry Routledge, Lou Simmons, Helen Spees, 
Allen Trently, Virgmia Williams, and Karen Zimmerman. 

Knoxville - 28 April, 2002; 0000-0030,0615-2020. Weather: Temperatures ranged 
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from b3-84; very windy with scattered showers in the a.m., turning to severe thun- 
derstorms with had and tornado warnings in the p.m.; winds were WSW, up to 25 
mph sustained. This was the third year in a row this count produced 127 species. 
Some of the hghlights included Northern Harrier, Least Flycatcher, Warbling V i ,  
and 30 speaes of warblers. Same notable misses were Great Horned Owl, Com- 
mon Nighthawk, Eastern Wood- Pewee, Bank Swallow, and Grasshopper Sparrow. 
Observers: Jane Beintema, Frank Bills, Sharon Bostick, Howard Chitwood, Meredith 
Clebsch, Marcia Davis, K. Dean Edwards (compiler: 615 Meadow Chase Ln., Knox- 
ville, TN 37931; M A t k e d n ) ,  Carole Gobert, Tony Headrick Ron Hoff, Susan Hoyle, 
Wes James, Kristine Johnson, Dollyann Myers, Dan and Laurie Mooney, Chuck 
Nicholson, Holly Overion, T r u e  Patterson, Martha Rudolph, Elizabeth %hillin& 
Boyd Sharp, David Trently, Chns Welsh, and Elizabeth Mei Wong. 

Nashville - 11 May, 2002; 0330-2000. Weather: temperatures ranged from 53-84; 
skies were partly cloudy to mostly cloudy, with winds NE 5 to SSW 16. Highlights 
induded Laughg Gull, Eurasian Collared-Dove, Bewick's Wren, I1 Philadelphia 
Vireos, Lark Sparrow, and a couple of Dickcissels. Obse~ers: Sandy Bivens, Susan 
and T ~ a e  Bradfield, Bob Brown, David and Jean Buchanan, Ed Byme, Gary Casey 
Phillip Casteel, Ri&rd Comers, Camille C~nshaw, Jay Desgrosellier, Carrie and 
David Dortch, Jerry Drewry, Bob and Pandy Engkh, Tmy Ettel, Francis Fekd, Betsy 
Garber, Ed Gleaves, Mark Hackney Barbara Hkrk, Jim Hiett, Susan Hollyday, Linda 
Kelly, John Leader, Joy Mayfield, Diana McLusky, Mohan Pattanayek, Elizabeth 
O'Conner, Robert Rich, Sarah Scott, Joy Seal, Jennifer Serrano, Jan Shaw (compiler: 
5019 Xrnberhill Dr., Nashville, TN 37211; j ankshdaoLcom) ,  Chris Sloan, Michael 
Smith, Joe Stone, and Mary Zirnmerman. 
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TabIe 1. Results of the traditional Tennewe Spring Field Days counts conducted 
in 2002. 

Species Columbia Elizabethton GreenwiIle Knoxville Nashville 

Common Loon 
Pied-biW G& 
Doublrmsted Cormorant 
Great Blue Heron 
Great Egret 

Cattle E p t  
Gmn Hemn 
Black-cruwned N&t-Hem 
Yellow-crowned Nlght-Hem 
Black Vulture 

Turkey Vulture 
Canada Goose 
Wood Duck 
Gadwall 
American Bladr Duck 

Mallard 
Blue-wmged Teal 
Lesser Scaup 
BUmehead 
H U M e r g a I W  

~ S P ~ Y  
Bald Eagle 
Northern Harrier 
Sharpshinned Hawk 
Cooper's Hawk 

Accipitet sp. 
Red-shouldend Hawk 
Broad-wngd Hawk 
Red-tailed Hawk 
Amerim K e s h l  

Pemgrine Falcon 
R d e d  G r o w  
Wild Turkey 
Northern Bobwhite 
V i a  Rail 

Sora 
American Coot 
Semipahated Plover 
Killdeer 
Greater Yellowlegs 

Lesser Yellowlegs 
Solitary Sandpiper 
Spotted Sandpiper 
Semipalmated Sandpipe1 
Least Sandpiper 
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w Columbia Ekabethtw Greenevilk Knwnrllk Nashville 

Peawal Sandpiper 
cwunon Snipe 
Mean W d d  
Lauglung Gull 
Rh@dM GuU 

Herring Gull 
C ~ T e r n  
M Dove 
Eurasian Collared-be 
Mourning Dove 

Black-billed Cuckw 
Yellow-billed Cudwu 
Barn Owl 
Eastern Saw& Ow1 
Great Homed Owl 

Barred Owl 
Nwthern Saw-whet Owl 
Common Nighthawk 
Chudr-will'*widaw 
Whippoo~wiu 

-Swift 
Ruby-kted  H~wnmingbird 
Belted Kinghhx 
Red-headed Woodpecker 
Red-bellied Woodpecker 

-YW- 
Hairy wood* 
N&emFlidw 
Pileated W o o d p c h  
Eastern Wood-Pewee 

Amdi2al Flycatcher 
Willow Flyratdser 
Least Flycatdm 
Eastern Phmbe 
Great C d  Flycatcher 

Bastern Kingbid 
Loggerhead Shrike 
w h i w  V m  
Yellow-hated V m  
Blueheaded V I  

Warbling V I  
Philadelphia V i  
Redm V l  
BIue Jay 
American Crow 
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Species Columbia l!.lhbethtw Greeneville Knoxdk Nashville 

Common Raven 
Horned Lark 
Purple Marhn 183 
Tree Swallow 135 
Northern Rough-Hulged Swallow 157 

Bank Swallow 
Cliff Swallow 
Barn Swanow 
C a d i  Chickadee 
TufbdTimouse 

Red-bmasted Nuthatch 
Whitehasted Nuthatch 
BrownChepr 
Carolina W m  
Bewick's Wren 

House Wren 
Winter Wren 
Golden-mwned %let 
Ruby-wwned Kinglet 
Blue-gray Gnatcatcher 

Eastern Bluebird 
vewy 
G r a y h k e d  Thrush 
Swainson's Thrush 
Hermit Thrush 

W d T h r u S I l  
American Robin 
Gray Catbird 
Northern M&gb'i 
Bmwn'Ihrasher 

EuropeanStarllng 
Cedar Waxwing 
Blue-wmged Warbler 
Golden-winged Warbler 
T e n n e  Warbler 

0 1 ~ w n e d  Warbler 
Nashville Warbler 
Norhem Parula 
Yellow Warbler 
hinut-sided Warbler 

Magnolia Warbler 
Cape May Warbler 
Black-throated Blue Warbler 
Yellow-rum@ Warbler 
Black-thrmtd G m  Warbler 
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e Columbia Blieabethlon Greeneville b m x d l e  Nashville 

Blackburnian Warbler 
Ydmduuated Warbler 
Pine Warbler 
Prairie Warbler 
Palm Warbler 

Bay-breasted Warbler 
Blackpoll -lee 
Cerulean Warbler 
Black-and-white Warbler 
Ameri(ranR&tart 

P l v d w n o t a r y ~ l e r  
Wormeating Warbler 

N o A e l n W & ~  
LDuisianaW~ 

Kentucky Warbler 
Mourning Warbler 
Commonyell-t 
W e d  Warbler 
Wilson1& Warbler 

Canada Warbler 
Yellow-breasted Chat - Tanager 
Scarlet Tanap 
Eastern Towhee 

-Sparrow 
Field Sparrow 
-sparrow 
Savannah Sparrow 
G r d -  Sparmw 

Fox !3panvw 
songsparrow 
L i r m I n ' s s p m w  
swamp Sparrow 
White-throated Sparrow 

Whitpmwnedsparrow 
Dark-eyed Junco 
Northem Cardinal 
 ROB^-bmsted Gm&& 
Blue Gmbeak 

Indiga Bunling 
Didccid 
Bobolink 
Red-winged Blackbird 
Eastern Meadowlark 
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Rusty Blackbird 
Common Grackle 
Bmwn-headed Cowbird 
Orchard Oriole 
Baltimore Oriole 

Purple Finch 
House Finch 
Pine Siskin 
American Goldfinch 
House Sparrow 

Total individuals 
Total species 

Hours by car 
M i l e s  by crar 

no- by foot 
Miles by bt 

Feeder Observers 
Feeder Hours 
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THE SUMMER SEASON 

&HARD L. KNIGHT, Editor 

1 JUNE-31 JULY, 2002 

The summer season was generally warmer than usual all across the state. East 
Tennessee was quite dry for the whole perid. Similarly, the two western regions 
received less rainfall than average in June, but had a significantly wetter July. 
Many notable birds were reported this season. Both North American species of 

whistling-ducks were observed in the far western part of Tennmee, while both 
North American pelicans were seen in the Ridge and Valley region. Scissor-taiIed 
Flycatchers nested in the two western regions, while Peregrine Falcons again nested 
in the two eastern regions. Species of very limited summer-time distribution in the 
state were found in all  regions. Painted Bunting and Bachrnan's Sparrow nested in 
the Western Coastal Plain. Bewick's Wren and Henslow's S p m w  were found in 
the Highland rZim and Basin. Rose-breasted Grosbeak a p p e d  on the Cumberland 
Plateau, while Bobolink and Savannah Sparrow occurred in the Ridge and Valley, 
Mourning and Yellow-rumped Warblers were noted in the high Eastern Moun- 
tains. We continue to be amazed and intrigued by the ever-changing population 
dynamics of our avifauna. 

Standard Abbreviations 

ad - adult frs - latest reported sqhting 
Co - Cwnty rn - male 
Cr. - k k  lllil~ - nlaxhum wunt 
ers - earliest reported sighting m.ob. - many obsewers 
et al. - and others Mtn - Mountain 
f - female R-River 
fide - reported by Sf - State Park 
im - immature WMA - Wildlife Management Area 
Is. - Island Yg-YoUng 
L - Lake 

WESTERN COASTAL PLAN REGION -Temperatums tlus season were slightly 
above average. While June received less than half its typical rainfalI, July's precipi- 
tation amount was normal. Of interest this period were the 13 species of ducks 
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summering including very unusual records of both kinds of whistling-ducks. Also, 
15 species of shorebirds (induding nesting Killdeer and Black-nwhd Stilts) were 

. found in June, with a Keve providing a ~ E W  e w d  for the month of July. Western 
Kingbirds and Scissor-tailed flycatchers, fast becoming almost regular, returned to 
nest in Shelby and Lake Counties, respectivdy. Finally, a Black-throated Green 
Warbler heard in Shelby County on 7 June was not only a record late spring date 
for West Tennessee, but the first found here during h a t  month. 

Loon - Stork: Commcm Loon: 2 Jun (1) Hwy 79W 0. Pied-billed Grebe: 2/16 
Jun B nesting/4 yg) Mud t (WGC, KL, BL, JRW); 12 Jun (1) Eagle Lake WMA 
WRP); 29 Jut112 Jul(211 yg) Black Bayou (KL, BL IMCT). American White Peli- 
can: 16 Jun (1) E A W H  Complex WR, CHB, WRP); 30 Jun (63) Mud L (KL, BL, 
JRW); 7 Jul(8) Xptonville, Lake Co (KL, BL); 20 Jul(100) Everett L, Dyer Co (JSD, 
CAS). Double-wsaed Cormorant: 2-16 Jun (%I) Lake Co (WGC, KL, BL, JRW); 5- 
16 Jun (5-1) Dyer Co (WGC, MAG); 2 JuI (40) Is 13 (KL, NaM); 4/20 Jul(1) Robw L, 
Shelby Co WW). Anhinga: 6 Jul(1) Great River Rd., Dyer Co (MAG); 13-14 Jul(1 
m) Eagle Lake WMA IJRW et al.). Least Bittern: 58 Jun (1) Mud L (WGC, MAG, 
DMa, Ma). Little Blue Heron: 30 Jun (320) White's L. Refuge (JRW et al.), max. 
lkicolored Hem 6 Jul (1) Whiters L. Refuge (MAG); 28-31 Jul (1) Black Bayou 
(NaM et al.). BIacLr-crowned Might-Heron: 11-16 Jun/6 Jul(1/32) White's L. Ref- 
uge (WGC, MAG). White Ibis: 29 Jun-I4 Jul(1-4 im) White's L. Refuge URW, NaM, 
KL, MAG, MCT, Bettie Sumara). Wood Stork: 20 Jul(1 im) White's L. Refuge (JSD, 
CAS). 

WatmfmI: BLACK-BELLIED WHISTLINGDUCK: 8 Jun (5) Noah L., Shelby 
Co WW). Fulvous W h i s t l i n g D u c k  2 Jun (2) near Momin& Lake Co (JRW); 3 Tun- 
8 Jul(2) Mud L (WGC, KL, NaM, MAG, MCT, W et al.). American wgeon: 5 / 6 
Jun (2 pair/ 1 pair) Mud L WGC, KL, BL, DMa, NaM, MCT). Blue-winged Teal: 5- 
16 Jun (up to 4 m, 1 f )  Mud L (WGC); 30 Jun (1 f & 6 yg) Hwy 79W & (1 f & 5 yg) 
Ryer Co WW, KL, BL). Northern Shoveler: 11 Jun (2 m) White's L. ~ e i % ~ e  (WGC); 
7 Jul(1) Shelby Farms (WRP). Canvasback 9 Jun (I) Mud L (JRW, NaM). Ring- 
necaed Dudc 2 Jun (1 f) Mud L (JRW); 20 Jul(1) Eagle Lake WMA WW); 31 Jul(1) 
Phillipy, Lake Co (MCT). Lesser Scaup: 21 6 Jun (1 m) &Moot L WW, WGC, KL, 
BLk 16 Jun (1) Mud L (KL, BL). Hooded Merganser: 2-30 Jun (up to 19, including 
13 yg) Mud L WW, WGC, KL, BL); 6 Jun (9) Black Bayou (WGC); 15 Jun (2) EARTH 
Complex (MAG). Red-breasted M e r p s e ~  5 Jun (3) Mud L (WGC). Ruddy Duck: 
5-30 Jun (up to 74) Mud L (WGC, KL, MCT et al.); 22 Jun (1) Shelby Farms (WRP). 

Osprey - Coot: Osprey: 8 Jun / 20 Jd (1) EARTH Complex (Jl7W.l. Mississippi Kite: 
5 Jun (1) Henry Co (MCT, DMa), unusual location. Bald Eagle: 1 Jun (1 irn) Dyer Co 
(WGC); 5 Jun (1 ad) Reelfoot L v, Wfiam Peeples); 11 Jun124 JuI(1 im) Is 13 
(WGC, KL); 23 Jun (1) Mud L W, BL). Northern Harrier: 8 Jun (1) EARTH Com- 
plex (JRW). Sharpshinned Hawk 9 Jun (I) Humboldt (MAG); 10125 Jun (1) Dyer 
Co (KL, NaM). Merlin: 31 Jul(1) Gibson Co (MAG). Peregrine Falcon: 19 Jul(1) 
Memphis (Martha Waldron). King Raik 20 Jul(1) Eagle Lake WMA (JSD, CAS, 
JRW; 23 Jul(1) Dyer Co (KL). American Coot 6 jun (20) Mud L (WEC, NaM); 29 
Jun (1) Black Bayou (KL, BL). 
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MaJ, GeP), see comments in intro. Blackpoll Warbler: 2 Jun (2) Humboldt (GeP), 
Irs. Black-and-white Warbler: 17 Jul(1) Millington, Shelby Co (VanHarris). Worm- 
eating Warbler: 12 Tun-14 JuI (1-2) Shelby Forest (MAG, WRP); 15 Jun (1) Overton 
Park, Shelby Co (Van Harris, Ma]). Scarlet Tanager: f 2 Jun-14 Jul(1-2) Shelby For- 
est (MAG, WRP). Bachman'a Spamom 15 Tun (2,l carrying fad) McNairy Ca 
@W). Lark Sparmw: 2 Jun (1) Skton, Hardeman Co (V13R CHB); 51un (1) WBakley 
Co &KT, DMa). Song S- 23-29 Jun (up to 8) Black Bayou (KL, BL); thru Jul 
(up to 3) EARTH Complex (mob.); 30 Jul(1) Gibson Co (MAG). Painted Bunting 
thru period (1 m, plus 1 f on 20 Jul) Shelby Farms (WRP, VBR, Barbara Priddy, 
n0b.k thru period (at least 1 pair & 2 broods) EARTH Complex mW# m.ob.1; 2 Jun 
(1 im) Silerton, Hardernan Co (VBR, CHB). 

Locations: Black Bayou - in Lake Co; Eagle Lake WMA - in Shelby Co; EARTH 
Complex - in Shelby Co; Hwy 79W - in Lake Co; H d l d t  - in Gibson Co; Is. 13 - 
in hke  Co; Mud L - in Lake Co; Reelfoot L - in Lake & Obion Cos; Shelby Farms1 
F m t  - in Shelby Co; White's L. Refuge - in Dyer Co. 

W. ROBERT PEEPLES, 8205 Meadow Glen Drive, Germantown, TM 38138. 

HIGHLAND RIM AND BASIN REGION - The two summer months in middle 
Tennessee were generally mild and wet June and July were 1.8 and 1.0 degrees 
warrner than usual, respectively. In Nashville over half of the June precipitation 
occumd on the last day of the month, pducing  a n o d  total, while July had 
50% mo- rain than average. 
Loon - Dove: Common Loon: 25 Jul(1) Old Hickory L., Davidson Co (JE, Gary 

Casey). Pied-biIled Grebe: 1 all summer was joined by a m n d  on 24 Jul at Cam 
Cr. Pa& Putnam Co (SJS). Great Egret. 5 Jul(2) Percy-Priest WMA, Davidson Co 
(JIS, Gary Casey). Osp~ey: 7 Jun (nesting pair) Smyrna airport (JKS, EfKC). Black 
Tern: 18 Jtm (4) Long Hunter SP, Rutherford Co (PDC, Rita Venable). Eurasian Col- 
Iared-Dove: 16 Jun (2) Wdteddl, Rutherford Co (JRW). 

Flycatcher - Wren: Willow Flycatcher 14 Jun (2 singing) Shelby Bottoms (PDC). 
Sdssor-failed Flycatcher. 22 Jun (pair nesting)Smyxna airport (TKS, Kevin Breault), 
fledged 3 yg, also nested here Iast year; 7 Jul(1) Hwy 231, western Rutherford Co 
(JKS, Richard Connm). Warbling Vireo: 1 Jun (3) Williamson Co w); 17 Jul(1) 
Shelby Park (PDC). Bewick's Wren: 8 Jun (1) Crieve Hall, Nashville (Richard 
Connors); 20 Jul(2) Rutherfoml Co (TJW et A). 

Warbler - Dickcissel: Y e l l o w - h t e d  Warbler: 171111 (1) Shelby Park (PDC). M- 
rie Warblm f 8 Jun (5) ~&chville Cedar Glade, Wilson Co (FDC, John Froeschaum 
Rita Venable). Eladand-white Warbler: 25 Jun (1) Shelby Park (PDC). Lark Spar 
row: 16 Jun (3) Rocky Hill Rd., Rutherford Co (JRW). Gradopper Sparrow: 1-18 
Jun (5+, with 2 ad feeding 1 yg on latter date) Williamson Co m, HKC, Kevin 
Breault); 14 Jul(7) Warren Co (Susan McWhkter), max there. Henslow's Sparrow: 
16 Jun (5+) Montgomery Co (CAS, JSD, JRW). Blue Grosbeak 7 Jun (pair nesting) 
Williamson Co (JKS, HKC). DickcIssel: 13 Jun (4-t) Williamson Co m, PDC); 15 
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Jul(1) Livingston, Overton Co (Susan Ford). 
Locatims: Shelby Park/Bottoms - in Davidson Co; Smyrna airport - in Ruther- 

ford Co. 
PHILLIP D. CASTEEL, 720 Powers Avenue, Nashville, TN 37206. 

CUMBERLAND PLATEAU/ RIDGE & VALLEY REGION - This summer was 
characterized by very hot temperatures and unseasonably dry conditions. These 
resulted in Brainerd Levee being completely dry for most of the period, but an- 
other Hamilton County wetland (Standifer Gap Marsh) remained wet and held 
Least Bittern, King & V i  RaiIs that were likely breeding. July sightings of 
Soras in Hamilton County were probably of early migrants. An early June hike 
yielded impressive totals for several forest songbirds, including some high eleva- 
tion speaes, on a 16 km transect in the Frozen Head State Natural Area. A Brown 
Pelican near Chattanooga was an exdting find. Other notables included two spe- 
cies of unexpected waterfowl and two separate American Avocets. 

Loon - Ibis: Common Loon: 29 Jul(1) &ckarnauga L (Jim Costello). American 
White Pelican: 12 Jun (1) R& Bottoms (MBS, LJG, James Brooks). BROWN PELI- 
CAN: 5-11 Jul(1 im) &ckamauga L(m.ob.), first for southeast Tenn. Double-crested 
Cormorant: 27 Jul(1) Kingston Steam Plant @HM). Least Bittern: 2 Jun (1) Standifer 
Gap Marsh (DP). Great Egret: 1 Jun (2 carrying sticks) 'Rankin Bottoms (MBS, LJG). 
t i t t le  Blue Heron: 19 Jul(1 im) Rankin Bottoms (MBS, LJG); 22 Jul(1 im) Standifer 
Gap Marsh (David Spicer). Cattle Egret: 16 Jul (9) Baylor L., Hamilton Co (Bill 
Haley); 25 Jul(1) Eagle Bend Fish Hatchery, Anderson Co (NeM). Black-crowned 
Night-Heron: 1-14 Jul(1-2) Greene Co (DHM); 19 Jul(26) Rankin Bottoms (MBS, 
LJG); 27 Jul(14) Kingston Steam Plant (DHM). Yellow-crowned Night-Heron: thru 
season (1) Handton Co (KAC); 15 Jd (1) Knox Co (fide David Trently); 19 Jul (1) 
Ranlun Bottoms (MBS, LjG). White Ibis: 9 Jun (1 im) Amnicola Ma& Hamilton 
Co (Bill Haley); 27 Jun (1 im) Brainerd Levee, Hamilton Co (m.ob.). 

Goose - Sandpiper: Snow Goose: 7 Jun (I) Kingston Steam Plant (TJW), appeared 
uninjured. Common Goldeneye: 23 jul (1 m) Chickamauga L (Dan Williams). 
Osprey: 14 Jul(5) Rankin Bottoms (DHM). Sharp-shinned Hawk 9 Jun (1) Greene 
Co (DHM). Peregrine Falcon: t h  season (2 ad, 2 yg) railroad bridge below 
Chickamauga Dam (m-ob.). King Rail: 20 May12-9 Jun (1) Standifer Gap Marsh 
(DP). Virginia Rail: 9 / 14 Jun (3/ 1) Standifer Gap Marsh @P / James Brooks). Sora: 
9 Jul(1) Brainerd Levee, Hamilton Co (DP); 16 Jul(1) Amnicola Marsh, Hamilton 
Co (DFV). American Avocet: 14 Jun (1) Greene Co (DMM); 23 Jul(1) Chickamauga 
L (Dan W~lliams). White-rumped Sandpiper: 7 Jun (1) Greene Co (DHM). 

Tern - Woodpeck: Caspian Tern: 7 Jun (2) Kingston Steam Plant (TJW). Black 
Tern: 22 Jul(1) Standifer Gap Marsh (David Spicer). Chuck-will's-widow: 12 Jun 
(5) Greene Co (Dm). Whip-poor-will: 4 Jun (45) Big South Fork in Fenbess, Pickett 
& Scott Cos (SJS). Red-headed Woodpecker: 9 110 Jun (1 11) separate Greene Co 
sites (Dm); 19 Jun (pair nesting) near Jefferson City (Howard Chitwood). 
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Flycntcher - Waxwing: WWow Flycatcher: 2 Jun (1) Morgan Co (SJS); 9-10 Jun (4) 
G m e  Co (DHM). Least Flycatcher: 2 Jun (2) Frozen Head (SJS), at. 3000 ft eleva- 
tion. Loggerhead Shrike: 2 Jun (2 ad, 2 yg) G m e  Co (DHM), plus 1 -2 at 3 other 
G m e  Co sites in Jun. Blue-headed Vl: 2 Jun (18) Frozen Head (SJS). T k  Swal- 
low: 18 Jun (pair with yg in nest box) Morgan Co (Jeanne Richardson fide SJS). 
Brown-headed Nuthatch: 21 Jul(20) near Dayton, Rhea Co (Tanya fles). Veery: 2 
Jun (6) Frozen Head (SJS). Cedar Waxwing: 4 Jun (ad on nest) Bandy Cr. Visitor 
Center, Big South Fork, SEott Co (SF), apparently first breeding evidence for park. 

Warbler - Bobolink: Black-throated Blue Warbler: 2 Jun (4) Frozen Head (SJS). 
Blackburnian Warblw: 2 Jun (5) Frozen Head (SF). Cerulean Warbler: 2 Jun (60) 
Frozen Head (SJS); 3 / 21 Jul(2 m / 1 f) Gaven's House, Hamilton Co (KAC). Ameri- 
can Redstart: 2 Jun (75) Frozen Head (SJS). Prothonokuy Warbler: 1 Jun (approd- 
mately 30) Rankin Bottoms (MBS, LJG), includmg active nest in nest box. Swainads 
WarbIer: early Jun (1) Leatherwood Ford, Scott Co (NeM). Canada Warbler: 2 Jun 
(I) Frozen Head (SJS). Savannah Sparrow: thru 17 Jul(1) Greene Co @HM). Rose- 
breasted Grosbeak 2 Jun (5) Frozen Head (SJS); 5 Jun (1 f-building nest) strip mine 
above Carydle, Campbell Co (NeM). Dichhsel: 9-10 Jun (2-4) Greene Co ( D M ) .  
Boboihk 5 Jun (1 m) Conklin, Washington Co (Fred Alsop). 

Locations: Chickamauga L - in Hamilton Co; F r o m  Head - a State Natural Area 
in Morgan Co; Kingston Steam Plant - in Roane Co; Rankin Bottoms - in Cocke Co; 
Standifer Gap Marsh - in Hindton Co. 

RICHARD L. KNIGW, 804 North Hills Drive, Johnson City, TN 37604. 

EASTERN MOUNTAIN REGION - The state's first nesting attempt by the Yel- 
low-rumpd Warbler was recorded on Unaka Mountain. A territorial Mourning 
Warbler was present for the second year in a row on Roan Mountain. This year the 
territory seemed to be completely on the Tennessee side of the Appalachian Trail. 

Grebe - Sapsucker: Pied-billed Grebe: 8 Jul (1) Steele Cr. Park, Bristol (Kevin 
Hamed). Little Blue Heron: 5/22 Jul(2 imll  im) South Holston L., Sullivan Co 
(Ken HalelJWC). Yellow-crowned Night-Heron: 2+ all season at EIizabethton (BKS, 
Gary Wallace). Osprey: 11 Jul (I) South Holston R. weir, Sullivan Co (Michelle 
Brown). SwalIow-tailed Kite: 26 Jd (1) Hiwassee R, Polk Co Uohn Champion). 
Peregrine Falcon: 7 Jun (2) Alum Cave, Gr. Smoky Mtns (TJW). American Wood- 
cock 8 Jun (1) near Whigg Meadow, Monroe Co (DFV); 11 Jul (2) Hampton G. 
Cove (AT). Black-billed Cuckoo: 11 Jun (1) Starr Mtn, Monroe Co (Tornmie Rogers). 
Yellow-bellied Sapsucker: 4 Jun (1) Appalachian Trail on Holston Mtn near Hwy 
421, Sullivan Co (Kevin Hamed). 

Flyca tch  - Sislnn: Alder flycatcher: 10 Jun (15) Carver's Gap to Grassy Ridge, 
Roan Mtn (BKS, HT Lafigridge), very hgh  count. Wiilow Flycatcher: 22 Jun (1) 
Elizabethion (BKS). Least Flycatcher: 31 May / 3 Jun (nest-buiIding / nest complete, 
ad. on) Hampton G. Cove (AJT). Red-breasted Nuthatch: 1 124 Jun (1) Round Knob, 
Greene Co @HM); 22 Jun (1) near Whigg Meadow, Monroe Co @FV). Bruwn 
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Creeper: 12jun (1) Roan Mtn win Stanton). Veery: 11 Jul (nest with 2 yg) Hampton 
Cr. Cove (An). Hermit 'Iluush: 12 Jun (5)  Roan Mtn (Vin Stanton), max. Yellow- 
flunped  warble^ 18 Jun (pair & unoccupied nest) Unaka M a  Uniwi Co (AJT), 
first nest for state. Blackbumhi Warbler: 2 Jun ( 3 )  McQueen Gap, Johnson Co 
(JWC, Tom Horsch, Chris UBryan). Mourning Warbler: 6-29 Jun (1 m) Grassy Ridge, 
Roan Mtn (AJT, m.ob.1. Vesper Sparrow: 24/30 Jun (112) Roan Mtn (AJT). Pine 
S i s h  scattered reports of small numbers on Roan Mh & Gr. Smoky Mtns. 

Locations: Gr. Smoky Mtns - Great Smoky Mountains National Park; Harnpton 
Cr. Cove - near Roan Mtn, Carter Co. 

RICHARD P. LEWIS, 407 VI. Ranch Road, Bristol, TN 37620. 

OBSERVERS 

CHI3 - Carolyn H. Bullock 
KAC - Kevin A. Calhoon 
HKC - Hazel K. Cassel 
PDC - Plullip D. Casteel 
JWC - J.  Wallace Coffey 
WGC - W. Glen Criswell 
JSD - Jay S. Desgrosellier 
LJG - Leslie J. G i b h  
MAG - Mark A. Greene 
MaJ - Margaret Jefferson 
BL - Betty Leggett 
KL - Ken Leggett 
DMa - Don Manning 
DHM - Don H. Miller 
NaM - Nancy Moore 

NeM - Nell Moore 
GeP - Gerry Papachristou 
DP - David Patterson 
W - W. Robert PeepIes 
VBR - Irqinia B. Reynolds 
JKS - JanK. Shaw 
MBS - Michael B. Sledjeski 
CAS - Chris  A. Sloan 
SJS - Stephen J. Stedman 
BKS - Bryan K Stevens 
MCT - Michael C. Todd 
A JT - Man J. Tmtl  y 
DFV - David F. Vogt 
JRW -Jeff R. Wilson 
TJW - Terry J. Witt 
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SPECIES INDEX TO VOLUME 73 

Bittern 
American 56, 58, 60, 91, 94 
Least 14. 56, 60, 90, 94, 110, 113 

Bladrbird 
Brewer's 36, 37, 39, 62 
Red-usmged 33, 54, 100, 107 
Rusty 1% 17, 19, 36, 40, 102, 108 

Bluebid Eastem 35 52, 93, 98, 106 
Bobotink 14, 17, 29, 33, 48, 53, 58, 100, 107, 

109, 114 
Bobwhite, Norhern 30, 48, So, 95, 104 
Bufflehead 39, 50, 56, 58, 104 
Bunting 

Indigo 33, 34, 37, 49, 53, 93, 100, 107 
Painid 12, 59, 89, 92, 109, 112 
Snow 17, 19 

B u h  spe& 30, 50 

Di&&ael 12, 62, 90, 93, 100, 103, 107, 112, 114 
Dove 

Mourning 18, 31, 51, 63, %, 1E 
Rock 31, 51, 89, 98, 105 

Dowitcher 
Long-billed 11, 56, 61, 111 
Short-billed 16, 61, 91, 95, 111 

Dowitdm spedes 95 
Duck 

AmericanBlack 12, 15, 48, 50, 102 104 
Longtailed 9, 12, 18, 35, 39, 58, 89, 91, 94 
%-n& 12, 18, 110 
Ruddy 10, 12, 110 
wood 30, 50, 94, 1W 

Ducks* 50 
Dunlin 16, 18, 38, 61, 111 

' w e  
Bald 10, 12 15, 18, 37, 38, 39, 50, 56, 61, 
90, 95, 104, 110 

Golden 10, 15, 35, 38 

sgrrt 
cattle 50, %, 61, 90, 94, 102, 104. 113 

Canvasback 18, 56, 110 Great 14, 18, 30, 37, 38, 50, 60, 94. 104. 
Cardinal, Northan 33, 53, 71,100, 107 112, 113 
Catbird, Gray 13, 32, 5 5  98, 106 m 2% 30, 50, 58, 80. 94 
Chat, Yellow-breasted 29, 33, 53, 99, 107 Emprdaaxspecies 31, 51 
Chickadee 

Black-capped 40, 92, 97 
Grolina 31, 52, 97, 106 Falcon 

Chudc-will's-widow 61, 96, 105, 113 Pm@w 10, 15, 18, 29, 30, 35, 38, 50, 56, 
Collmd-aOve,Eurasian 11, X, 51, 57, 59, 89, 61. 63, 89, 95, 102, 104, 109, 110, 113, I14 
9, 92, 46, 103, 105, 111, 112 Prairie 34, 35, 56 

CmtAmerican 18, 28, 30, 50, 95, 104, 110 Finch 
Co-ant Doubl-ted 10, 18, 30, 50, 56, House 33, 5% 58, 89, 92, 100, 108 

58, 60, 63, 89, 90, 93, 94, 104, 110, 113 Ruple 1 5  14, 17, 19, 36, 37, 39, 4, !%, 
Cowbird, Bm-headed 21, 33, 54, 89, 100, 108 62 63, 103 
Crane, Sandhill 10, 35, 37, 38, 40, 0, 56 Flidcg Norhem 31, 51, 96, 105 
Creeper, Brown 13, 17, 40, 57, 63, 90, 98, 102, Flycatcher 

106, 115 Acadian 31, 49, 51, 65, 67, 71, 72, 73, 74. 
Cmsbi i  75, 89, 93, 97, 105 

Red 17, 19, 40, 63, 89 . Alder 57, 89, 91, 97, 114 
Whitpw~nged 7 Gmat-ted 18, 26, 31, 49, 51, 97, 105 

Crow Least 11, 13, 18, 48, 49, 51, 59, 63, 89, 90, 
American 31, 36, 52, 93, 97, 105 . 97, 103, 105, 114 
Fish 29, 31, 36, 48, 89, 91, 97, 111 Oliv-ided 11, 13, 16, 49, 51, 57, 59, 92, % 

Cuckoo %ssoAdled 16, 55, 57, 61, 92, 97, 109, 
Black-billed Q, 51, 57, 59, 61, 93, 96, 105, 110, 111, 112 

111, 114 W I W  11, 29, 31, 57, 59, 61, 90, 92, 97, 
Yellow-billed 31, 48, 51, 59, 89, 96, 105 105, 111, 112, 114 

Yellow-bellied 11, 13, 18, 57, 99, 60, 61 
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GadwaU l2,38. 3!3# 4g9, 50. 104 
Gmta* Blu~gray 32, 52, 59, %# 108 
Godwit 

HudsDnian 55, 56 
Marbled 61 

G o l d q e ,  Chnmm 18, 38, 113 
Goldfind-t, American 18, 33, 54, 101, 1CB 
Goose 

C d a  30, 50, 88, 94, la4 
GreaterWhi*hted 10, 35, 37, 38, 56 
W 8  34, 35, 37, 38, 56, ss 
Srmw 35, 37, 38, 39, 56, I13 

Grackle, Common 33, 54, 93, 1100, 108 
Gebe 

Eared 8, 18, 39, 63 
Horned 10, 37, 38, 39, 56 
Pied-billed 1Z 14, 18, 30, 50, 89, 92, 94, 

104, 110, 112, 114 
Red-n€&ed 10 
Western 9, 10 

Grosbeak 
Blue 14 29, 33, 33, 60, 09, , 100, 107, 112 
Evening 17, 40, 60 
R0ee-breask-d 17, 19, 28, 33, 49, 53, MI, 

loo, 107, lw, 114 
Grouse, Ruffed 47, 50, 104 
Gull 

Bonaparte'~ 11, 18, 38, 57, 63 
Franklin's 11 
Glaucous 7, 57 
Great Black-backed ll 
Herring 18, 51, 57, 90, 96, I05 
L a W g  14 36, 57, 59, 89, 40, 96, 103, 

105, 111 
k Bladr-badred 11, 36, 57 
Little 8 
Ring-billed 11, 16, 28, 31, 51, 57, 96, 105, 111 
Sabine's 9, 10, 11 
Thayer's 8 

Hacrier,Noahern 3, 10, 15, 48, SO, 103, 1M, 110 
Hawk 

Bruad-winged 15, 18, N, 50, 61, 90, 95, 104 
Caoper's 15, 28, 30, 48, 50, 95, 104 
Harlan's 35 
M-ahoulderpd 15, 30, 40, 50, 63, 95, 104 
Red- tdd  3, 15, 30, 35, 38, 50, 95, 104 
Rough-legged 35, 38 
%p&hmd 10, 15, 30, SO. 95, 104, 

110, 113 
Swa*lson's 7 

H m  
Greai Blue 30, 49, 50, 89, 93, 5% 1Iw 
Great White 49 
Green 30, 50, 90, 93, 94, 104 
LittleBlrae 12, 14, 29, 30, 50, 54, 114. 113, 114 

58, 60, 110 
Hlmmhgbd 

Black-chinmd 24, 38, 39 
calliope 7 
Ruby-h ted  11, 32 51, 89, 96, 1 E  
RurwS 11, 16, 29, 31, 34, 35, 36, 39, 40, 57 

Hummingbird species 63 

his, White 110, 113 

Jay, W w  31,48, 52 W, 155 
Junco, Dark-eyed 14, 18, 33, 49, 53, 92, IOD, 107 

khtml, American 15, 30, 50, 95, 104 
Killdeer 30, 51, 95, 104, 110 
Kingbird 

Eastern 11, 13, 16, 31, 51, 57, 59, 97, 105 
Weatem 57, 89, 110, 111 

h-@her, Belted 31, 51, 96, 105 
Kinglet 

Goldemrowned 13, 29, 32, 49, 52, 9 2  
98, 106 

Ruby- 13, 29, 32, %?, 98, 106 
Kite 

Mississippi 10, 95, 110 
Swallow-tailed 14, 15, 114 

Knot, Red 9, 11, 14, 16 

Lark, Homed 29, 31, 37, 52, 62, 97, 10B 

Longspur 
Lapland 12, 19, 36, 37 
Smith's 36 

Loon 
Common 10, l2, 18, 28, 30, 38, 50, 56, 58, 

60, 90, 94, OM, 110, 112, 113 
Pacific 9, 10, 35 
Red-throated 10, 35 

Mallard 30, 50, 94, la4 
Marlin, Purple 11, 36, 63, 97, 106 
Meadowlark, Easbxn 33, 54, 65, 67, 73, 74, 75, 

76, 77, 78, 89, 100, 107 
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Common 35,39 
HoDaed 12, 15, 39, 39, 50, 56, 58, 81, 94, 

102, 104, 110 
Red-breasted 35, 37, 38, 6 2  91, 94, 110 

Merlin 10, 12, 15, 18, 28, 30, 34, 35, 38, 40, 
56, 61, 110 

h l w h g b i d  Northem 32, 52 89, 93, 98, 106 
MoomaCommon 56 

Night+Hm 
B W d  15, 30, 38, 49, 50, 56, 61, 

89, 913, 94, 10q. 110, 113 
Yehv-cmmed 58, 63, 92 96 104, 113, 114 

N&thawk. Common 11, 15 28, 31. Sf. 57, 
93, 96, I@, Ill5 

Nuthatch 
Bm-headed 16, 24, 32, 34, 24, 37, 49, 

52, 59, 62, 92, 98, 114 
Red-breasaed 

9, 11, 12, 13, 14, 16, 19, 28, 29, 32, 3, 
3, e a 9, a s s w, 9~ w, 1% 114 

White-bmasted 32, 48, 52, 97, 106 

Oriole 
Baltimore 49, 54, 60, 100, 109 
orchd 49,9,54. 100, 108 

O S p q  15, 30, 34, 35, 38. 50. 56, 58, 61, 92 
95, 1W, 110, 112, 113, 114 

ownbiPd 32, 53, 59, 99, 107 
Owl 
Bam 11, 16, 29, 31, 36, 37, 49, 51, 59, 61, 

91, 92, 96, 1G2, 105, 111 
Barred 31, 51, 90, 46, 105 
E a s t e r n M  6, 31, 49, 51, 96, 105 
G m t  Horned 31, 49, 51, 96, IW, 105 
Nor$tem Saw-whet 6, 26, 37, 38,39, 40, 

51, IM, 105 
 short^ 36, 59 
smrmry 3, 3 

Parula,Northern 32, 52, 89, 98, 106 
Pelican 

Arnericanwhite 10, 14, 35, 37, 48, SO, 56, 
58, 110, 113 

Brown 113 

Phalampe 
Red 14, 16 
W h ' s  16, 47, 51, 56, 111 

Phoeh, Eastern 31, 51, 97, 105 
Pinthjl, Northern 15, 39 
Pipit, M o n  36, 37, 89, 98 

P k g d i s  specie8 10, 15 
Plover 

American Colden 15, 18, 29, 30, 56, 61, 111 
Bladc-bellied 10, 15, 56, 61, 111 
Piping 10, 15, I11 
Semipalmated 12 15, 18, 30, 61, 95, 104, 111 

Rail 
Black 60, 61, 89, 90, 95 
King 10, 56, 110, 113 
Vkghia 61, 89, 90, 95, 102 104. 113 
Yellow 60, 61 

Raven, Common 14 16, 19, 29, 31. 38, 40. 52 
62 63, 89, 106 

Redwad 37, 38, 63 
Redstart,American 13, 32, 53, 62, 99, 107, 114 
Reeve 110 
Robi~ American 32, 52, %, 106 
Ruff 9, 10, 11, 14, 16 

SsndwPlng 11, 16, 28, 30, 56, 61, 111 
Sandpiper 

Balrd's 12, 16, 111 
Buff-- 11, 16 
Wt 16, 30, 38, 47, 51, 95, 1 M  111 
Pectmal 16, 18, 30, 51, 92, 95, 105, Ill 
Semipahated 16, 30, 49, 51, 95, 104, Ill 
SoliIq 12, 16, 5 2  90, 95, 104 
Spotted 30, 51, 69, 95, 1M 
Stilt 16, 29, 30 
Upland 10, 61 
WeatPm 16, 29, 30, 47, 51 
Whi*rumpxl 11, 16, 61, 111, 113 

Sandpipers@ts % 
Sapw~c& Yellow-bellied 1, 13, 28, 31, 51, 

63, 114 

*UP 
Greater 35, 56, G! 
Lesser 28, 30. 91, 94, 104, 110 

Saoter 
Black 10, 38 
Surf 10, 35, 37 
Whiewmged 10, 17, 18, 35 

Q W s p e d e s  36, 57 
ShoveletNorthem 12, 15, 18, 30, W, 91, 94, 110 
Shrik~,Lng@ead 29, 31, 49, 52, 61, 90, 93, 

W, 105, 111 
Shkh, Phae 12, 14, 17, 19, 36, 37, 39, 40, M, 

SS, 62, 63, 91, 92, 101, 108, 115 

*pe 
Common 11, 16, 30, 51, 89, 90, 95, 105 
W h ' s  111 

!%a 15, 18, 35, 56, 61, 90, 95, 102, 104, 113 
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Spa- 
American Tm? 9, 14, 36, 37 
Bachman's 89, 91, 100, 109, 122 
Chipping 33, 36, 39, 53, 62, 89, 93, 100, 107 
Q a y - d o d  55, 57 
Field 33, 53, 89, 92, 100, 107 
Fox 14,102, 1W 
Grasshoppw 12, 17, 58, 60, 62, 89, 90, 92 

loo, 102, IW, 107, 112 
Harris's 34, 38, 36 
Henslow's 14, 19, 55, 58, 60, 89, 91, 100, 

109, 112 
House 33, 54, 89, 93, 101, 105 
Lark 48, 49, 53, 57, 60, 91, 92, 100, IW, 

107, 112 
LeConte's 12, 36 
Lincoln's 17, 19, 28, 29,33, 36,48, 53,BO. 

63, PD, 103, 102, 1 W  
Nelson's Sharptailed 9, 10, l2, 14, 17, 19 
Savannah 18, 28, 33, 53, 89, lW, 107, 

109, 114 
Song 18, 33, 53, 93, 100, 107, 112 
Swamp 14, 17, 18, 28, 33, 53, 100, 107 
Vesper 12, 80. 92, 100, 115 
Whikuowrd 40, 53, 92, 100, 107 
W h i b t l u ~ k d  28, 33, 53, 100, 107 

Star- European 32 52 98, 106 
Stilt, BW-- 10, 29, 30, 51, 56, 92, 95, 

110, 111 
Stork, Wood I10 
Swallow 

Bank 19, 90, 91, 97, 103, 106, 111 
B a m  13, 31, 52, 89, 97, 106 
cliff 28, 32 59, 62, 89, 90, 97, 106, 111 
Northern Rough-winged 31, 59, 62, 97, 106 
TE 13, 31, 34, 36, 37, 39, 52 90, 93, 97, 

108, 111, 114 
Swan 

Mute 35 
'Rum* 34. 35 
Tundra 38 

Swipz Chimney 13, 31, 51, 92, %, 105 

=-iF 
Scarlet 33, 9, 60, 65, 67, 72 73, 7% 75, 

76, 77, 88, 100, 107, 112 
summer 3, 53, 60, 93, 100, 1m, 107 

Teal 
Bluewin@ 12, 18, 30, 48, 50, 58, 94, 

lc4, 110 
Eurasian Gmm-wmged 35 
-winged 18, 29, 30, SO, 56 

Tern 
Black 11, 12, 16, 18, 57, 61, 111, 112, 113 
Caspian 12, 16, 18, 51, 57, 59, 61, 63, 90, 

96, 105, 111, 113 
Common 11, 16, 18, 57, 111 
F&s 11, 16, 18, 36, 5f, 59, 63, 92, 96, 111 

11, 49, 51, 57, 111 
Bmwn 32, 52, 89, 98, 1M 

-l-hwh 
Gray-cheeked 19, 23, 32, 47, 48, 52, 59, 
98, 106 

Hermit 13, 40, 48, 91, 98, 106, 115 
Swainson's 13, 17, 18, 19, 29, 32  52, 59, 
98, 106 

Wwd 32 =, 9. fir 67, n 73, 74, 75, 
7&98,106 

ntm- 
E a s b e m W  32 52 
w 9 7 ,  106 

Towhee, Fimhm 33, 53, 92, 93, 100, 107 
Turkq., Wild 28, 30, 47, 48, 49, 50, 92, 95, 

lm, Ill 
lhwtone, Ruddy 56, 61, 111 

Vewy 13, 29, 32, 49, 52, 90, 92, 93, 98, 106, 
114, 115 

V l  
Blueheaded 13, 17, 31, 39, 52, 57, 63, W, 

97, 105, 114 
PhiladelpIua 13, 16, 18, 28, 31, 48, 52 99, 

62 89, 90, 97, fm, 1 E  
Iled-eyed 31, 52, 59, 65, 67, 72 73, 74, 75, 

78, 93, 97, 105 
Whllng 11, 13, 16, 29, 31, 52, 59, 61, 90, 
97, 1m, 105, 112 

W h i w  11, 31, do, 49, 52, 59, 93, 97, 1(K 
YeIIow-throatd 32 49, 52, 59, W, 105 

whule 

Black 15, 30, 37, 50, 94, 1 W  
mkey 15, 30, 50, 89, 93, 5'4, 104 

Warbler 
Bayheasted 13, 32, 53, 59, 90, 99, 107 
Bladr-d-white 11, 32, 53, 99, 107, 112 
Black-hated Blue 13, 17, 18, 19, 29, 32, 

53, 59, 62, 99, 106, 114 
Black-&mated Green 11, 13, 32, 53, 59, 99, 

106, 110, 111 
Bladrbumian 13, 32, 53, 59, 99, 107, 114, 115 
Bhckpl l  13, 28, 32, 53, 59, 62, 90, 99, 

107, 112 
Bluewmged 13, 21, 24, 29, 32, 49, 52, 59, 

93, 98, 1M. 106 
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Brewstw's 23, 24 63 
Canada 11, 13, 48, 53, 40, 99, 107, 114 
Cape May 13, 48, 53, 57, 59, 99, 106 
Cerulean 11, 17, 29, 32, 59, 62, 93, 99, 

1D7, 114 
Qaestnutdd 13, 32 4 59, 62, 99, I06 
Cmnwticut 17, 48,53, 57,58, W,Q 86, 

81, 98 
Golden-whgd 

n i 7 , 1 9 , n , z z a x ~ a a ~ s  
52, 9, a 63, 92. M, 106 

Hooded 33, 53, 62, 89, 92, 99, 107 
Kentucky 33, 49, 53, a, 89, 99, 107 
Magnolia 13, 17, 29, 32, 53, 90, 99, 106 
h h m m g  12 13, 19, 60, 62, 90, 99, 107, 

109, 115 
Nashville 13, 28, 29, 32, 5 5  57, 59, 98, 106 
Drangeaowned 11, 13, 17, 36, 47, 48, !52, 

57, 59, 62, 91, 98, 106 
palm 11, 32, 34, %, 3, 40, 53, 57, 62, 

99, 107 
Pine 32 39, 40. 53, 63, 99, 107 
R U  11, 32 53, 59, 89, 92, 99, 107, 112 
Prothonotary 17, 62, 99, 107, 114 
Swainson's 57, 62, 89, 90, 99, 114 
Temressee 13, 17, 18, 19, 32, 34, 37, 52, 57, 
9, 

~ilson's'f3, 17, 19, 28, 29, 33, 53, 60, 90, 
99, 107 

Worm-eating 2.3, 32, 53, 59, 99, 107, 112 
Yellow 17, 32 49, SZ, 57, 98, 1a6, 111 
Yellow-rum@ 13, 17, 19, 32, 53, 99, 106, 

109, I15 
Yel low-hded 32 53, 59, 63, 89, 92, 99, 112 

Warbler apedes 53 
waterthmsh 

Louisiana 11, 29, 33, 53, 60, 93, 99, 107 
Northem 29, 32 53, 59, 92  99, 107 

Waxwing. Cedar 32, 52 62, 98, 106, 114 
W h h b d  62  111 
Whigpoclr-will 29, 31, 61, 90, 96, 105, 113 
W h i s ~ D u c k  

BIadE-beLlied 7, I10 
Fkdvous 55, 56, 110 

Mgerm 
Anwican 12  50, 89, 94, 110 
Eurasian 35 

W W  56, 61, 111 
Wood-Pewee, Eastern 31, 49, 51, 65, 87, 71, 

73, 74, 75, 96, 103, 105 
Woodcock Aumicran 11, 16, 29, 30, 37, 38, 40, 

56, 61, 89, 91, 96, 105, 111, 114 

W&P=ke= 
Downy 31, 51, %, 105 
Hairy 31, 51, 96, 105 
Pileated 31, 51, 89, %, 105 
Red-bellied 31, 51, %, 105 
Xed-headed 18, 28, 31, 40, 51. 92, %, 

105, 113 
Men 

BavicKs 48, 59, 89, 92 98, 103, 106, 109, 112 
Carolina 32, 52, 89, 98, 106 
House 32, 36, 52, 91, 92, 93, %, 106 
Marsh 11, 17, 19, 48, 55 62, 89 
Sedge 13, 17, 19, 29, 32, 37, 39, 48, 52, 59, 

62 91, 98 
Wmter 13, 48, 52, 92, 98, 106 
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