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1. INTRODUCTION 

On October 3, 2013, the U.S. Fish and Wildlife Service (FWS) published a proposed rule (the Proposed 
Rule; FR 78 61622-61665) to propose the listing of the yellow-billed cuckoo (Coccyzus americanus; 
YBCU) in the western portions of the United States, Canada, and Mexico as threatened. On behalf of the 
Arizona Mining Association, WestLand Resources, Inc. (WestLand) has reviewed the Proposed Rule and 
the scientific data available that informs the findings and approach of the Proposed Rule. In our analysis 
we provide additional data and evidence that were not considered in the Proposed Rule. As outlined 
below, these data clearly indicate that YBCU that nest in the western portions of the United States are not 
a distinct population segment (DPS) as defined by FWS and thus are not eligible for listing as threatened 
in accordance with the requirements of the Endangered Species Act. 
 
In this document, we first identify issues with the conclusion reached in the Proposed Rule that western 
YBCUs constitute a discrete DPS. Specifically,  

• the Proposed Rule incorrectly concludes that breeding populations of eastern and western YBCUs 
are markedly separated by topography and unsuitable habitat, and 

• the Proposed Rule does not use the best available science and misinterprets the available data to 
conclude that the difference in migratory timing between eastern and western YBCUs constitutes 
a marked genetic difference. 
 

Next, we discuss several issues with the analyses and interpretation of the available scientific data 
presented in the Proposed Rule that are used to determine that a western DPS of YBCU is significant. 
These issues include: 
 

• the Proposed Rule provides a misleading discussion of the available genetic data on YBCU, 
• the Proposed Rule incorrectly concludes that egg width and length differ between western and 

eastern YBCUs and does not rely on the best scientific data available to conclude that differences 
in egg mass and eggshell thickness reflect differences in genetics,  

• the Proposed Rule incorrectly concludes that juvenile bill color differs between western and 
eastern YBCUs and does not rely on the best scientific data available to conclude that differences 
in bill color reflect differences in genetics, and 

• the Proposed Rule relies on analyses with statistical flaws and does not use the best scientific data 
available to conclude that body size differences reflect differences in genetics. 
 

We also examine the available scientific data that the Proposed Rule uses to determine that western 
YBCU populations are low and declining throughout the range of the purported western DPS. 
Specifically: 
 

• the Proposed Rule miscalculates the number of breeding pairs, improperly compares survey data, 
and inappropriately relies on extrapolated results to conclude that numbers of YBCUs have 
severely declined in western North America, and 
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• the Proposed Rule’s analysis of YBCU in Mexico does not provide sufficient information to 
properly analyze the population dynamics and threats to habitat use of a purported western DPS 
of YBCU. 

 
Finally, we consider flaws in the Proposed Rule’s analysis of habitat use by western YBCUs. 
Specifically: 
 

• The Proposed Rule does not use the best available science regarding habitat use of YBCU to 
conclude that habitat use differs markedly between eastern and western YBCUs an to analyze 
threats to western YBCU habitat.  

We discuss each of these issues in more detail below. 

2. ISSUES RELATED TO THE ANALYSIS OF THE DISCRETENESS OF A 
WESTERN DPS OF YBCU 

The Proposed Rule relies on two main characteristics in the analysis of whether or not a purported 
western DPS of YBCU constitutes a discrete DPS: Geographic separation of western and eastern YBCUs 
and behavioral differences in migratory timing (Proposed Rule, pgs. 61627-61629). Our review indicates 
that the Proposed Rule neither used the best available science nor critically evaluated the scientific 
information used to arrive at these conclusions.  

2.1 THE PROPOSED RULE INCORRECTLY CONCLUDES THAT BREEDING POPULATIONS OF 

EASTERN AND WESTERN YBCUS ARE MARKEDLY SEPARATED BY TOPOGRAPHY AND 

UNSUITABLE HABITAT 

The Proposed Rule concludes that the height of the Rocky Mountains and the large areas of unsuitable 
habitat serve as a barrier that separates eastern and western breeding populations of YBCU. The Proposed 
Rule concludes that the area between the Rio Grande and Pecos River separates eastern and western 
YBCU in the Southwest because this area “consists entirely of areas of unoccupied, unsuitable habitat for 
breeding yellow-billed cuckoos” (Proposed Rule, pg. 61627). This statement is inconsistent with prior 
findings by FWS where they “recognize that yellow-billed cuckoos within the described DPS are not 
wholly isolated from eastern yellow-billed cuckoo populations by the Rocky Mountain cres in west Texas, 
and to a lesser extent, further north” (FWS 2001, pg. 38618). Several lines of evidence bring into 
question the conclusion by the Proposed Rule that eastern and western YBCUs are markedly separated 
from one another. This evidence includes reports of breeding YBCU in the areas between the Rio Grande 
and Pecos River, reports of western YBCU in Nebraska and eastern Colorado, direct evidence that YBCU 
move between the Rio Grande and Pecos River during the breeding season, and the possibility that 
eastern YBCU double breed in northwestern Mexico. In combination, these sources of evidence clearly 
demonstrate that there is not a marked geographic separation between western and eastern YBCUs. 
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The Proposed Rule identifies an area between western and eastern YBCU populations that separate the 
western DPS from other populations of YBCU (Proposed Rule, pgs. 61627-61628). In southern New 
Mexico and west Texas, this area specifically includes the “Sangre de Cristo Mountains and Sacramento 
Mountains in central and southern New Mexico, the Guadalupe Mountains and Delaware Mountains on 
the Texas-New Mexico border, and the Davis Mountains, Del Norte Mountains, and Santiago Mountains 
in western Texas south to the Chisos Mountains in the Big Bend National Park on the border with 
Mexico” (Proposed Rule, pg. 61627). However, detections of YBCU in June, July, and August are 
reported by eBird in most of the mountain ranges identified by the Proposed Rule. The Texas Breeding 
Bird Atlas identifies probable YBCU breeding in areas that include the Guadalupe Mountains, Davis 
Mountains, Del Norte Mountains, Santiago Mountains, Chalk Mountains, and the Chisos Mountains. In 
addition, confirmed breeding of YBCU have been reported in the Glass Mountains, which are also within 
the area between the Rio Grande and Pecos River (Fantina 1997).  
 
Movement studies also provide strong evidence that YBCU breeding populations are not geographically 
separated by the physical barriers identified by the Proposed Rule. A YBCU tracked across an annual 
cycle bred along the middle Rio Grande in New Mexico, but used habitat along the Pecos River during a 
period in June, during the breeding season for eastern YBCUs along the Pecos (Kendrick 2012). Direct 
movement between the Pecos and Rio Grande rivers during the breeding season is a clear indication that 
this physical barrier does not preclude movement between western and eastern populations. Moreover, the 
tracked YBCU could have interacted with eastern YBCU breeding along the Pecos River, suggesting that 
there is a potential genetic exchange between populations. The fact that the only western YBCU that has 
been tracked across an annual cycle moves between eastern and western populations suggests that this 
type of movement may be relatively common. A similar overlap between eastern and western YBCUs is 
reported in Nebraska and eastern Colorado (Scharf 2001), although details, such as the time of year of the 
overlap, are lacking. Nevertheless, these data indicate that movement and genetic exchange between 
eastern and western YBCU breeding populations are not precluded by a geographic barrier.  

The Proposed Rule does not analyze or discuss fully the available scientific data that suggests eastern 
YBCUs may migrate to southwestern North America to breed following breeding in eastern North 
America. Stable isotope data and abundance indices provide support for the hypothesis that at least some 
breeding YBCU in northwestern Mexico are eastern YBCUs double-breeding in western North America 
(Rohwer et al. 2009, 2012). Although data for double-breeding in YBCU remains inconclusive (see 
Rohwer and Wood 2013), the possibility remains that eastern YBCU double breed in western North 
America. This possibility would allow for the exchange of genetic information between eastern and 
western populations, and indicate that there is no geographic barrier between western and eastern YBCU. 
If eastern and western YBCUs readily move between eastern and western North America, then a western 
DPS of YBCU cannot be considered discrete from other populations of YBCU. Despite this possibility, 
and the consequences that these data have on understanding the discreteness of a western DPS of YBCU, 
these data are not fully discussed in the Proposed Rule.  

 



Comments on the 2013 Proposal by USFWS to List the Western 78 FR No.192: 61622-61666 
Distinct Population Segment of the Yellow-billed Cuckoo as Threatened December 2, 2013 

 

WestLand Resources, Inc. 4 
Engineering and Environmental Consultants 
Q:\jobs\1800's\1834.01\ENV\YBCU Listing Comments\YBCU Comments_112913.docx 

2.2 THE PROPOSED RULE DOES NOT USE THE BEST AVAILABLE SCIENCE AND 

MISINTERPRETS THE AVAILABLE DATA TO CONCLUDE THAT THE DIFFERENCE IN 

MIGRATORY TIMING BETWEEN EASTERN AND WESTERN YBCU CONSTITUTES A 

MARKED GENETIC DIFFERENCE 

The Proposed Rule relies heavily on the notion that differences in migratory timing between eastern and 
western YBCUs are 1) significant and 2) “can only have developed as an evolved trait” (Proposed Rule, 
pg. 61630). FWS neither analyzes nor discusses the available evidence that indicates that YBCUs could 
arrive earlier to the Southwest than is reported by the Proposed Rule, but may not be detected because of 
sampling bias. Furthermore, the Proposed Rule fails to acknowledge that migratory behavior is under 
both genetic and environmental control, and that phenotypic plasticity may buffer any genetic changes in 
migratory traits. Thus, the conclusion in the Proposed Rule that differences in migratory timing must 
reflect genetic differences is inappropriate, as environmental factors also influence migratory timing. 
 
Although many authors report a difference in the timing of arrival to breeding grounds between eastern 
and western YBCU (e.g., Franzreb and Laymon 1993, Hughes 1999), some data indicate that western 
YBCUs could arrive in the Southwest much earlier than suggested by these authors. In particular, 
Hamilton and Hamilton (1965) provide data that indicate that when western YBCUs arrive to the 
Southwest they utilize upland habitats for weeks before moving to riparian breeding habitats. Published 
survey protocols for YBCU require that surveys not start until mid-June (e.g., Halterman et al. 2011). 
Further, surveyor effort is typically focused on riparian areas rather than upland areas during spring 
migration in the Southwest (e.g., Cerasale and Guglielmo 2010). Consequently, YBCU may arrive to the 
Southwest much earlier than thought, and simply not be detected because of temporal and spatial 
sampling bias. Detections compiled by e-Bird do not support this hypothesis, but they may also be subject 
to similar observer bias. Moreover, tracking data from the only western YBCU that has been followed 
throughout an annual cycle indicate that during spring migration, western YBCU use habitats in eastern 
North America and overlap temporally with breeding eastern YBCU (Sechrist and Best 2012). Thus, 
western YBCU may arrive to North America considerably sooner than currently thought, but use habitat 
that overlaps with breeding YBCU in eastern North America, and thus are not detected by observers as 
western YBCUs. As such, the difference in timing of spring migration between western and eastern 
YBCUs may not be as dramatic as suggested in the Proposed Rule. 
 
Migration timing is subject to environmental factors such that a difference in timing of arrival to breeding 
grounds is not necessarily a reflection only of genetic differences between eastern and western YBCUs. 
The Proposed Rule cites Creswell et al. (2011) to conclude that the difference in timing of migration “can 
only have developed as an evolved trait” (Proposed Rule, pg. 61630). However, the Proposed Rule fails to 
discuss the role of phenotypic plasticity in the expression of migratory traits. Migratory traits may differ 
by individual or populations because of reactions to environmental factors that “serve as a buffer against 
selection by effectively hiding genetic variation in the face of environmental variation” (Creswell et al. 
2011). Thus, differences in migratory timing can be due to environmental factors, such as food 
availability or climate variables, rather than genetic factors. Relatively low repeat abilities of spring 
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arrival across years within individuals are observed in some species of avian migrants, and lend credence 
to this possibility (Pulido 2007).  
 
Empirical examples of such phenotypic plasticity in the arrival timing of avian migrants are quite 
prevalent in the literature. The arrival of American redstarts (Setophaga ruticilla) to breeding grounds is 
modulated by conditions on the wintering grounds; birds arrive later to breeding grounds as a result of 
drier conditions in the Caribbean (Stubbs and Marra 2007). Moreover, differences in timing of arrival 
between populations can be a result of different weather conditions experienced at separate wintering 
grounds (Stubbs and Marra 2007). Annual variation in timing of arrival in individual barn swallows 
(Hirundo rustica) is correlated with environmental conditions on the wintering grounds; favorable 
conditions during the winter are correlated with earlier arrival date (Saino et al. 2004). Environmental 
conditions en route to breeding grounds are also known to exert significant effects on arrival timing in 
migrants (e.g., Robson and Barriocanal 2011). Furthermore, the body condition of individual birds is a 
strong predictor of arrival at breeding grounds. Migrants that winter in suboptimal habitats arrive to 
breeding grounds later than those that winter in optimal habitat (e.g., Marra and Holmes 2001, Norris et 
al. 2004, Norris 2005, Studds and Marra 2005, 2007) and those that are born earlier or breed earlier arrive 
earlier to breeding grounds the following year (Sternberg and Grinkov 2006, Gunnarsson et al. 2005).  

These data do not indicate that any of the identified environmental factors are necessarily responsible for 
migratory timing differences between eastern and western YBCUs. Rather, they illustrate that migration 
timing is flexible, can be dependent on environmental factors, and that differences in the timing of spring 
migration are not necessarily a reflection of genetic differences, bringing into question the assumption of 
the Proposed Rule. 

The available data also suggest that YBCU breeding is tied to environmental conditions, such as 
variability in food resources (e.g., Nolan and Thompson 1975). Consequently, YBCU in western North 
America may arrive to breeding grounds considerably earlier than breeding commences to assess food 
availability and respond to the highly variable food resources on which they depend. Their use of upland 
habitats for weeks before breeding commences (Hamilton and Hamilton 1964) lends credence to the 
possibility that YBCU in western North America may arrive earlier than previously thought to the 
breeding grounds and continually assess changing environmental conditions before breeding at times of 
peak food availability. Moreover, the differential timing of breeding reported by Hamilton and Hamilton 
(1965) between YBCU breeding in California and Arizona suggests that adjustments by YBCU to 
variable environmental conditions may be responsible for the variability observed in the timing of 
breeding in YBCU across North America. Because of the annual variability in the food resources of 
YBCU, timing of breeding and spring migration is likely not under complete genetic control. Some level 
of phenotypic plasticity in the timing of breeding and migration, as is seen in irruptive avian migrants, is 
likely responsible for variation in these traits in YBCU. 
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3. ISSUES RELATED TO THE DETERMINATION IN THE PROPOSED RULE 
THAT A PURPORTED WESTERN DPS OF YBCU IS SIGNFICIANT 

The Proposed Rule relies on two main considerations to determine that the western DPS of YBCU is 
biologically and ecologically significant to YBCU as a species: 1) evidence that the complete loss of the 
western DPS would result in a significant gap in the range of YBCU and 2) claims that a suite of four 
purported genetic characteristics differ markedly between eastern and western populations (Proposed 
Rule, pgs. 61629-61630). Little data is provided to support the first of these considerations. Evidence that 
a complete loss of the western DPS would result in a significant gap in the range of YBCU is limited to a 
simplistic analysis of the range of YBCU that does little to inform specifically how western YBCUs are 
biologically and ecologically significant to YBCU as a species.  

In the sections that follow, we focus on the evidence presented in the Proposed Rule to support the 
conclusion that western and eastern YBCUs differ markedly in genetic characteristics. The available 
scientific data discussed by the Proposed Rule do not provide strong evidence to conclude that egg 
characteristics, bill color, and body size differ markedly between eastern and western populations of 
YBCU. Further, the scientific literature provides ample evidence that the minor differences actually 
observed are explained by environmental factors rather than genetic differences. [The conclusion by FWS 
that migratory timing in YBCU provides evidence that eastern and western populations differ markedly is 
discussed above in Section 2.2.] 

3.1. THE PROPOSED RULE PROVIDES A MISLEADING DISCUSSION OF THE AVAILABLE 

GENETIC DATA ON YBCU 

The Proposed Rule provides a short discussion of the available genetic studies of eastern and western 
YBCUs (Proposed Rule, pg. 61625), but does not provide necessary details from these studies that fully 
informs the analysis of genetic differentiation between YBCU populations. Briefly, FWS reports that 
Fleischer (2001) did not find genetic differences in two portions of the mitochondrial genome (Proposed 
Rule, pg. 61625). Rohwer et al. (2012) indicate that this analysis was based on a relatively large sample 
size: 26 eastern and 40 western YBCU. The Proposed Rule indicates that Pruett et al. (2001) found 
genetic differences between eastern and western YBCUs based on analysis of a different region of the 
mitochondrial genome (Proposed Rule, pg. 61625). However, this analysis was based on only five eastern 
and three western YBCUs (Rowher et al. 2012). The Proposed Rule also reports that Farrell (2006) did 
not find substantial genetic differences in mitochondrial DNA between eastern and western YBCU 
(Proposed Rule, pg. 61625). Importantly, the null results reported by Farrell (2006) were based on an 
analysis of the same region of mitochondrial DNA as Pruett et al. (2001). However, despite a much larger 
and more geographically dispersed dataset, Farrell (2006) could not replicate the results reported by 
Pruett et al. (2010). In addition, Rohwer et al. (2012) report that Dr. Fleischer could not replicate the 
results reported by Pruett et al. (2001). 
 
The failure by independent efforts to replicate the results of Pruett et al. (2001) cautions strongly against 
their use to inform genetic differences between eastern and western YBCUs. The conclusion that there is 
no evidence of genetic differentiation between eastern and western YBCUs is also in agreement with 
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prior conclusions by FWS. In the 12-month finding for the petition to list the western YBCU, FWS 
discussed in detail genetic findings in YBCU and review of these findings by experts to conclude that all 
the reviewers “agreed that there was a lack of differentiation between the eastern and western 
populations of yellow-billed cuckoo” (FWS 2001, pg. 38618). Some reviewers suggested that nuclear 
markers may reveal more subtle differences, but FWS (2001) provides no data to inform this speculation. 
Nevertheless, the Proposed Rule improperly uses the conflicting results between Pruett et al. (2001) and 
Fleischer (2001) and Farrel (2006) to imply that future genetic studies using microsatellite markers are 
likely to reveal differing genetic structure between western and eastern YBCU populations (Proposed 
Rule, pg. 61625), and thus be supportive of the determination that a DPS for western YBCU is 
significant. This interpretation is, at best, a tenuous inference. The best available scientific data, two 
studies that were unable to replicate the study by Pruett et. al. (2001), argues strongly that there is not a 
substantive genetic difference between the purported western DPS of YBCU and the eastern population of 
YBCU.  

In principle, FWS is correct in stating that “microsatellite markers that have higher mutation 
rates…would better determine more subtle genetic differences” than mitochondrial DNA (Proposed Rule, 
pg. 61625). However, the Proposed Rule fails to discuss fully the context behind the use of microsatellite 
markers. The high mutation rate of microsatellite markers makes them useful in studies of population 
genetics because they can readily detect genetic population structure (e.g., Balloux and Lugon‐Moulin 
2002). Because of their rapid mutation rate, microsatellites are also used extensively for assigning 
parentage to individuals (e.g., Dawson et al. 1997). Simply because microsatellites can detect subtle 
genetic differences does not mean that these genetic differences provide evidence for the existence of a 
subspecies or DPS. Extensive analysis of the significance and context of genetic difference is required. 
Substantial genetic differentiation between populations requires some restriction in gene flow, which 
would likely be detected by mitochondrial markers (e.g., Ball and Avise 1992). The Proposed Rule 
speculates that more rigorous genetic testing in the future will support distinction of a western DPS. Such 
speculation neither represents “the best available scientific information” nor represents existing evidence 
of a genetic difference between western and eastern populations of YBCU. 

Despite finding no direct evidence of genetic differentiation between eastern and western YBCUs, the 
Proposed Rule uses the “conflicting” genetic results described above to imply that morphological and 
behavioral differences reflect the subtle genetic differences between eastern and western YBCUs that 
mitochondrial DNA could not. FWS (2001) provides a rationalization for the lack of genetic 
differentiation, as FWS states “believe[s] that the existing western discrete population segment of yellow-
billed cuckoos may represent an early stage of evolutionary differentiation” (FWS 2001, pg. 38622). The 
Proposed Rule, however, provides no evidence to support this speculative conclusion but insists that 
morphological data provide evidence that eastern and western YBCUs differ markedly in genetic 
characteristics. In the sections below, we address some of the issues with the assumption that 
morphological differences reflect genetic differentiation between eastern and western YBCUs.  
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3.2. THE PROPOSED RULE INCORRECTLY CONCLUDES THAT EGG WIDTH AND LENGTH 

DIFFER BETWEEN WESTERN AND EASTERN YBCUS AND DOES NOT RELY ON THE BEST 

SCIENTIFIC DATA AVAILABLE TO CONCLUDE THAT DIFFERENCES IN EGG MASS AND 

EGGSHELL THICKNESS REFLECT DIFFERENCES IN GENETICS  

The Proposed Rule cites a species description for YBCU, Hughes (1999), to argue that the eggs of 
western YBCUs are longer, wider, heavier, and thicker than eggs of eastern YBCUs (Proposed Rule, pg. 
61629). Instead of reporting the actual measurements or these egg characteristics, however, the Proposed 
Rule reports findings in percentages (i.e., “western YBC have 7.1 percent thicker eggshells” Proposed 
Rule, pg. 61629). This approach is misleading to the public and decision-makers, and does not accurately 
reflect the data presented by the sources cited in Hughes (1999). A review of the range of actual 
measurements of egg length and width indicates considerable overlap between eastern and western 
populations. Actual measurements are only provided for egg length and width by the sources used by 
Hughes (1999) and measurements of eggshell thickness and egg mass provided by Schönwetter (1967) 
appear to be calculations, and are thus estimated1.  

A critical review of the available scientific data illustrates that even if egg dimensions were found to 
differ between populations, these differences are not necessarily a consequence of genetic differentiation. 
Although there is some evidence to suggest that egg structure can evolve rapidly in birds (e.g., Stein and 
Badyaev 2011), eggshell structure is also quite flexible. The Proposed Rule, however, ignores the well-
established literature that demonstrates that phenotypic plasticity in egg structure and environmental 
influences on egg structure are prevalent across a wide range of avian species. Several studies also 
demonstrate that diet has a substantial effect on egg structure; calcium availability and habitat quality 
influence egg volume and eggshell thickness in a variety of avian species (e.g., Bebout and Hempleman 
1993, Weimer and Schmidt 1998, Tilgar et al. 1999, Reynolds 2001, Hargitai et al. 2013). Female 
nutritional condition, influenced by environmental factors, is also associated with variation in egg 
structure (Hargitai et al. 2011). Female age is related to changes in eggshell thickness and other egg 
structure characteristics (e.g., Massaro and Davis 2004). Phenotypic flexibility in egg structure has also 
been shown directly in chickens in relation to altitude; when switched to high elevations, females change 
the structure of their eggs, including laying thinner eggshells (Hempleman et al. 1992, 1993). Exposure to 
environmental toxins, such as DDT, is a classic example of how environmental factors are known to 
affect egg structure by the thinning of eggshells (e.g., Ratcliffe 1970, Lincer 1975, Grier 1982, Blus 
1984). 

Even if differences in egg structure were demonstrated to be completely genetically controlled, FWS 
incorrectly concludes that the larger eggs and thicker shell are “evolved traits[s] that would help yellow-
billed cuckoos in the west to cope with potential higher egg water loss in the hotter, drier, conditions of 
western North America” (Proposed Rule, pg. 61629). Although larger and thicker eggs could be evidence 
of genetic adaptation to environmental conditions in the Southwest, this conclusion is not necessarily true. 
For example, eggshells are thicker and eggs are heavier in house finches (Haemorhous mexicanus) in 
Alabama than in house finches in southern Arizona (Stein and Badyaev 2011). Thus, the assumption by 

                                                           
1 Note that Laymon and Halterman (1987) report an average eggshell thickness, but no measurements of variance. 
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FWS that egg differences in YBCU likely provide some adaptive value to reduce egg water loss is not 
appropriate without empirical data, and does not reflect the best available science. 

Further discussion of the differences in egg dimension provided in the proposed rule is provided below. 

3.2.1. Egg Length and Width 

As Hughes (1999) reports, the available data clearly show that length of eggs overlap considerably 
between western and eastern YBCUs. Schönwetter (1967) reports a mean egg length of 30.6 mm (range 
27.4-34.6 mm) in eastern YBCU and mean length of 30.8 mm (range 27.4-35.5 mm) in western YBCUs. 
According to Hughes (1999), Bent (1940) reports a mean length of 30.7 mm (range 29.58-33.2 mm) for 
eastern YBCUs and a mean length of 31.1 mm (range 27.5-35.5mm) in western YBCUs. Yet, despite the 
considerable overlap in egg length between eastern and western YBCUs, FWS calculates a percent 
difference of 1.2 percent in the mean length and 0.6 percent in the mean width to conclude that these 
characteristics differ markedly between eastern and western YBCU.  

Data from the measurement of the length and width of individual eggs are not available. However, 
because means and ranges are provided for these measurements, we can calculate a t-test to compare 
these data under the assumption that data are normally distributed and thus, standard deviation is one-
quarter of the range (Ott and Longnecker 2010). Under these statistical assumptions, there is no 
statistically significant difference between eastern and western YBCUs in either egg length or width, 
regardless of which dataset, Schönwetter (1967) or Bent (1940) is used (t-tests, all P>0.07). Even if our 
statistical assumptions are not valid, the reported differences between eastern and western YBCUs in egg 
dimensions are so small given the relatively large sample size (N=160 for data presented by Schönwetter 
1967), that these differences likely have little biological meaning. Large sample sizes and small absolute 
differences can result in difference in morphological variables that have no meaningful biological 
significance (e.g., Banks 1990). 

Egg dimensions are also known to vary considerably within and among populations and within clutches 
of avian migrants. In fact, intra-clutch and intra-population variation of eggshell structure can be 
considerably higher than the percent difference in mean egg length and width reported by the Proposed 
Rule to distinguish eastern and western populations of YBCU (e.g., Massaro and Davis 2005, Ruuskanen 
et al. 2011, Hargitai 2011, 2013, Morales et al. 2013). The substantial overlap in measurements, the small 
difference in mean values reported, and the non-significant statistical differences in egg structure between 
eastern and western YBCU clearly illustrate that the assertion in the Proposed Rule that differences in egg 
width and length differ markedly between eastern and western YBCUs is not justified.  

3.2.2. Egg Mass and Eggshell Thickness  

The Proposed Rule reports that eggs of YBCU in western North America are 3.2 percent heavier and 7.1 
percent thicker than YBCU in eastern North America (Proposed Rule, pg. 61629). Hughes (1999) cites 
Schönwetter (1967) to report the mass of fresh eggs and eggshell thickness in eastern and western 
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populations of YBCU pre-DDT2. Schönwetter (1967) does report means and ranges of some egg 
parameters that were measured, including egg length, egg width, and the mass of dried eggshells3, 
however, fresh egg mass and eggshell thickness were not actually measured, and appear to have been 
calculated from other measurements. Consequently, the small differences in egg mass and eggshell 
thickness between eastern and western populations of YBCU reported by Hughes (1999) are not based on 
actual measurements of these characteristics. 

In addition, the Proposed Rule reports percent differences in the characteristics from the calculated values 
reported by Hughes (1999) rather than the actual numbers reported by Hughes (1999). As a result, the 7.1 
percent difference in eggshell thickness reported by the Proposed Rule actually equates to a difference of 
0.01 mm in calculated eggshell thickness (western populations = 0.14 mm; eastern populations = 0.13 
mm [Schönwetter 1967, Hughes 1999]). Similarly, the 3.2 percent difference in egg mass reported by the 
Proposed Rule equates to a 0.3 g difference in calculated egg mass (western populations = 9.4 g; eastern 
populations = 9.1 g [Schönwetter 1967, Hughes 1999]). The manner in which these data are presented in 
the Proposed Rule creates the false impression that differences in egg mass and eggshell thickness are 
larger than data indicate. Based on a critical review of the available scientific information, there is no 
evidence to suggest that egg mass and eggshell thickness differ markedly between eastern and western 
YBCUs, and that the small reported differences are biologically-significant.  

3.3. THE PROPOSED RULE INCORRECTLY CONCLUDES THAT JUVENILE BILL COLOR 

DIFFERS BETWEEN WESTERN AND EASTERN YBCUS AND DOES NOT RELY ON THE 

BEST SCIENTIFIC DATA AVAILABLE TO CONCLUDE THAT DIFFERENCES IN BILL COLOR 

REFLECT DIFFERENCES IN GENETICS 

The Proposed Rule cites differences in juvenile and adult bill color as an example of the marked 
difference in genetic characteristics between eastern and western YBCUs. A review of the available 
scientific data, however, does not support the conclusion that bill color differs between eastern and 
western YBCUs. The Proposed Rule also fails to discuss the available scientific data that indicate that 
environmental factors can have a substantial influence on bill color. 

3.3.1. Juvenile Bill Color 

Available scientific data indicate that juvenile bill color does not differ between eastern and western 
YBCUs. The Proposed Rule cites Oberholser and Kincaid (1974) as evidence that juvenile YBCUs in the 
eastern North America have yellow bills and references Franzreb and Laymon (1993) as evidence that 
juvenile YBCUs in the western North America have black bills. Neither of these sources contains 
empirical data to support their conclusions. The former is a species account that does not provide explicit 
citations for the data presented. The latter provides a simple statement at the end of the document that 
states “young cuckoos in California have all-black bills for at least three weeks after leaving the nest, 
whereas juveniles in the east are said to have yellow bills (Oberholser and Kincaid 1974)” (Franzreb and 
Laymon 1993, pg. 26). Yet, no data are provided by Franzreb and Laymon (1993) to support their 

                                                           
2 Laymon and Halterman (1987) is also cited, but provides no data on eastern populations for a direct comparison. 
3 Note that Hughes (1999) misreports the range of dry eggshell mass reported by Schönwetter (1967). 
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observations of YBCU in California, and the juxtaposition with eastern birds is suspect given the lack of 
data provided by Oberholser and Kincaid (1974). FWS (2001) acknowledges the lack of empirical 
evidence to support differences in juvenile bill color when it states that “since bill color in juveniles 
changes from grayish, to yellow and black around the age of 60 days (Hughes 1999), this reported 
difference needs to be verified, taking into account juvenile age” (FWS 2001, pg. 38622). Why the 
Proposed Rule’s conclusion differs from the conclusions of FWS (2001), despite no additional 
information, is unclear. 
 
Hughes (1999) does not report a difference in juvenile bill color, but does report the findings of Potter 
(1980) concerning juvenile YBCUs in eastern North America. Potter (1980) reports that juvenile YBCU 
in North Carolina “look exactly like the adults except for their short tails…and the absence of yellow on 
the slightly stubby bill. The lower mandible is mostly light gray, becoming slightly darker toward the tip. 
The light gray areas appear to correspond to the parts of the mandibles that will become yellow later in 
the summer” (Potter 1980, pg. 24). Later in the summer, the author observed a juvenile YBCU that had a 
bright yellow and black bill (Potter 1980). Consequently, Hughes (1999) reports that bills of juvenile 
YBCU become yellow about the age of 60 days. This result is also reflected in Sibley (2000), who 
distinguishes “young juveniles” from other “juveniles.” According to Sibley (2000), the former “briefly 
lacks yellow on bill” while the latter has a “mostly yellow bill.” 
 
The fact that juvenile YBCUs in eastern North America develop yellow bill coloring several weeks after 
fledging contrast with the conclusions of Franzreb and Laymon (1993) that juveniles of eastern and 
western YBCU populations differ in bill color. The authors found that the bills of YBCU in California are 
black for at least three weeks after leaving the nest, indicating that they did not observe birds older than 
approximately 30 days4. This information is not reported by the Proposed Rule. The fact that Franzreb 
and Laymon (1993) did not observe older fledglings, however, is consistent with findings in eastern 
juvenile YBCUs; yellow bills do not develop until several weeks after fledging (Potter 1980). Thus, the 
available scientific literature indicates that bill color in juvenile YBCUs in both eastern and western North 
America is black, and yellow coloration develops several weeks after fledging. The Proposed Rule, 
however, does not include data presented by Hughes (1999) or Potter (1980), and thus erroneously 
concludes that juvenile bill color in YBCU differs between western and eastern populations, when in fact 
available data indicate that juvenile bill color does not differ between western and eastern YBCU.  

3.3.2. Adult Bill Color 

There are no data provided by the Proposed Rule, and we found none in the scientific literature, to support 
the conclusion that adult bill color differs between eastern and western YBCUs Further, the scientific 
literature contains many studies (some are cited below) that illustrate that bill color is strongly influenced 
by environment and thus, absent corroborating experimental or specific genetic data, is not a 
recommended indicator of genetic differences between populations.  
 

                                                           
4Hughes (1999) reports that nestling YBCs fledge at age 7 to 9 days. 
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The Proposed Rule cites Franzreb and Laymon (1993) and a letter written by Laymon to FWS (Laymon 
2000) to conclude that the color of the lower mandible in adults distinguishes western and eastern YBCU. 
As discussed above, Franzreb and Laymon (1993) provide no empirical evidence to support their claim of 
this difference in bill color between eastern and western YBCU. The data presented by Laymon’s letter to 
FWS is not known to us, but to our knowledge data to support this claim has not been published in 
scientific journals. Neither Pyle (1997) nor Hughes (1999) mentions this distinction, and the Proposed 
Rule provides no empirical evidence to support the assertions made by Franzreb and Laymon (1993) and 
Laymon (2000). Moreover, regarding the hypothetical differences in adult bill color proposed by Franzreb 
and Laymon (1993), FWS (2001) states that “no scientific data are available to verify this, and the 
reported difference has not been the subject of a published scientific study” (FWS 2001, Proposed Rule 
pg. 38622). Why the Proposed Rule’s conclusion differs from the conclusion of FWS (2001), despite no 
new evidence, is unclear. 
 
Although variation in bill color in known to occur across avian populations (e.g., Burley et al. 1992), such 
variation is not necessarily a consequence of genetic differentiation. Bill color is subject to environmental 
conditions, including diet. In particular, carotenoid coloration, such as most yellow and red feather and 
bill coloration, have low heritabilities, meaning that coloration is more sensitive to environmental factors 
than to genetic inheritance (Roulin and Ducrest 2013). Indeed, environmental influence on bill color has 
been well documented in a wide range of avian families. These environmental factors that influence bill 
color include the availability of dietary carotenoids, body condition, environmental stress, and immune 
activity (McGraw et al. 2004, Blount et al. 2003, Faivre et al. 2003, Alonso-Alvarez et al. 2004, McGraw 
and Ardia 2004, Eraud et al. 2007, Smith et al. 2007, Hill et al. 2009, Navarro et al. 2010, Barbosa et al. 
2012). Moreover, bill color can change extremely rapidly, i.e., within days (Ardia et al 2010, Rosen and 
Tarvin 2006), indicating that bill color is a particularly plastic trait. For example, manipulation of dietary 
carotenoids changes the yellow bill coloration of the American goldfinch (Spinus tristis) and the red bill 
coloration of the zebra finch (Taeniopygia guttata) (Alonso-Alvarez et al. 2004, Rosenthal et al. 2012). 
The prevalence of carotenoids in the food available to gentoo penguins (Pygoscelis papua) is correlated 
with bill color (Barbosa et al. 2012). Thus, the variation in bill color purported by Franzreb and Laymon 
(1993) can be influenced by environmental factors and does not constitute strong evidence for genetic 
differences between eastern and western YBCUs 

3.4. THE PROPOSED RULE RELIES ON ANALYSES WITH STATISTICAL FLAWS AND DOES NOT 

USE THE BEST SCIENTIFIC DATA AVAILABLE TO CONCLUDE THAT BODY SIZE 

DIFFERENCES REFLECT DIFFERENCES IN GENETICS 

The Proposed Rule suggests that wing length, tail length, bill size, and bill depth of YBCU vary to such 
an extent that the combination of these traits separates YBCUs from eastern and western populations 
(Proposed Rule, pg. 61629). These morphological metrics are purported to be genetically-based 
characteristics that differ markedly between populations. However, there is ample evidence in the 
scientific literature that indicates that environmental factors influence body size characteristics. 
Furthermore, use of plumage measurements should be viewed with caution because of the influence of 
age and feather wear. We also show that the statistical analyses performed by Franzreb and Laymon 
(1993) needs to be viewed with some skepticism because they do not account for the effect of unbalanced 
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sample size in their analysis. The differences in body size reported by FWS are not strong evidence to 
justify the conclusion that a western DPS of YBCU is biologically and ecological significant to the 
species. Additionally, this assumption is inconsistent with previous conclusions presented by FWS (2001) 
that the purported size differences between eastern and western YBCU “are not strong, and may be 
clinal. We believe that these differences merit further analysis, with greater sample sizes and using a 
greater number of morphological characteristics” (FWS 2001, pg. 38622). Further discussion of these 
factors is provided below.  

3.4.1. Cautions on the Use of Plumage Measurements 

The use of wing length and tail length as indicators of differences in body size or condition has been 
explicitly cautioned against because of the influence of wear and age on feathers. For example, wing 
length in individual birds changes as an individual ages (Leverton 1989, Omerod and Taylor 1990), and 
tail length is also influenced by wear (Franzreb and Laymon 1993). Moreover, measurements of wing 
length can change with environmental conditions during measurement; high humidity can result in longer 
wing length measurements (Leverton 1989). Despite the caution suggested in the scientific literature, the 
Proposed Rule relies heavily on differences in wing length and tail length to conclude that western 
YBCUs are markedly different than eastern YBCUs.  

3.4.2. Environmental Variation and Body Size Measurements 

The Proposed Rule does not discuss or analyze the available data that indicates that body size metrics are 
influenced by environmental factors. In particular, temperature and food availability during development 
appear to influence bill and tarsus length (Rhymer 1992, Leafloor et al. 1998). Diet quality during 
development also has a significant influence on body size (e.g., Boag 1987). Moreover, intra-clutch 
variation in bill shape is significantly influenced by hatching order, as well as time of year that breeding 
takes places (Sockman et al. 2012). This pattern is also seen in relation to brood size (De Kogel 1997) 
whereby individuals that develop as part of larger broods have smaller wings, tarsi, and bill depth. As 
such, differences in size components of birds are not necessarily regulated entirely by genetics, as is 
concluded by the Proposed Rule. Rather, environmental factors can have substantial effects on body size 
components such as wing length, tarsus, and bill length and depth. 
 
In addition to the effects of environmental factors on structural size during development, bill size and 
shape can change seasonally in birds in relation to foraging activity. For example, bill length and depth 
vary considerably between seasons in nuthatches (Sitta europaea). These differences are attributed to 
differential bill wear as a result of variation in foraging behavior (Matthysen 1989). Foraging on seeds 
and increased foraging activity is correlated with bill wear (Matthysen 1989). Moreover, changes in bill 
shape lag switches in diet, i.e., environmental effects on bill shape during the winter are reflected during 
the spring and summer (Matthysen 1989). YBCU also have seasonal variation in diet; Hughes (1999) 
reports that they eat seeds more frequently in the winter, and changes in bill morphology could be 
influenced by diet during other periods of their life cycle, although evidence for this possibility is lacking.  
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3.4.3. Statistical Issues with Discriminate Analysis 

The Proposed Rule relies on the findings of Franzreb and Laymon (1993) to conclude that separation of 
eastern and western populations of YBCU is supported by morphological differences. Specifically, 
Franzreb and Laymon (1993) used a discriminant analysis in an attempt to split eastern and western 
YBCUs into distinguishable groups. The authors concluded that substantial differences in body size, i.e., 
wing length, tail length, bill length, and bill depth, between eastern and western YBCUs exist and the 
discriminant function correctly categorizes 74.6 to 89.6 percent of individuals. The Proposed Rule 
interprets this as “evidence that the discrete population segment differs markedly from other population of 
the species in its genetic characteristics” (Proposed Rule, pg. 61630).  
 
Notwithstanding the inappropriate assumption that differences in morphology equate to genetic 
differences and the caution that should be taken when interpreting differences in feather measurements 
(see above), the Proposed Rule inappropriately interprets the results presented by Franzreb and Laymon 
(1993) and overstates the predictive capability of their findings. Specifically, the statistical approach 
taken by Franzreb and Laymon (1993) assumes a priori that eastern and western YBCU are two 
biologically-relevant and distinct groups. Thus, the results do not explicitly test for the existence of a 
western DPS. Furthermore, Franzreb and Laymon (1993) did not correct their analyses to account for the 
strong influence that unbalanced sample sizes have of the correct categorization of individuals.  
 
Given an assumed number of groups, discriminant function analysis will combine the variables of interest 
(i.e., wing length, tail length, bill length, and bill depth) to best categorize these measurements into the 
two groups that were assumed a priori. This analysis will split data into two groups regardless of whether 
or not these groups are actually biologically-relevant. Thus, the discriminant analyses described by 
Franzreb and Laymon (1993) do not constitute direct evidence that there are two groups of YBCU that 
differ markedly. Rather the analyses simply provide evidence that some linear combination of 
morphological measurements can be used to distinguish between the two groups assumed to already exist 
by the authors. The statistical test used by Franzreb and Laymon (1993) to determine the statistical 
significance of the discriminant function, Wilk’s lambda, does not test for a significance of the groups, 
but rather tests if the variables identified, i.e., wing length, tail length, bill length, bill depth, contribute to 
the discriminant function. The authors do not provide information, such as the performance of a 
discriminant function that categorizes individuals into three or more groups, which would allow for a 
comprehensive understanding of the biological significance of the two assumed groups. For example, 
assuming that more groups exist may reveal that the difference in body measurements in YBCU is clinal, 
as is seen in several species of birds in North America (e.g., James 1970, 1983, 1991, Aldrich and James 
1991). Consequently, the results presented by Franzreb and Laymon (1993) and the conclusion that there 
are two groups of YBCU are, at least in part, a function of the a priori assumption by the authors rather 
than evidence that eastern and western YBCUs differ markedly in body size measurements.  

The predicted categorization of individuals into eastern and western groups is also inappropriately 
interpreted and overstated by Franzreb and Laymon (1993). The authors neglected to control for the 
improvement of the classification over random chance. In discriminant analysis, unbalanced sample sizes 
are a serious problem because the probability of correctly grouping an individual by chance increases as 
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the difference in sample sizes among groups increases (Titus et al. 1984, White and Ruttenberg 2007). In 
Franzreb and Laymon (1993), the groups had sample sizes of 136 eastern males and 59 western males, 
and 120 eastern females and 48 western females. This disparity provides for unknown posterior chances 
of correct categorization which can lead to prediction rates that are biased high (Titus et al. 1984).  

Statistical corrections are available (e.g., Cohen’s Kappa; Titus et al. 1984) to interpret more 
appropriately the results of discriminant analyses. Cohen’s Kappa corrects for the elevated chance of 
correctly categorizing individuals by chance because of unbalanced sample sizes. This metric is 
interpreted as a percent increase in correct classification over chance (Titus et al. 1984). We calculated 
Cohen’s Kappa for the results presented by Franzreb and Laymon (1993) and found that in females, the 
discriminant analysis increased the correct classification to groups by 72 percent over chance alone, but 
by only 56 percent over chance alone in males. Thus, the statements by Franzreb and Laymon (1993) and 
the Proposed Rule that morphological measurements can correctly categorize nearly 86-90 percent of 
YBCU is overstated, and the results presented by Franzreb and Laymon (1993) cannot be considered 
conclusive evidence of a marked difference among eastern and western. 

4. ISSUES RELATED TO YBCU POPULATION TRENDS 

The Proposed Rule concludes that western YBCU populations are small and declining based on analyses 
of historic YBCU survey data and observations. Our review of FWS’ analysis and the available survey 
data revealed several flaws in the analysis and interpretation of available data that likely overestimated 
the purported population declines. In particular, the Proposed Rule miscalculates numbers of breeding 
YBCU, improperly compares survey data, and relies on extrapolated results in the analysis of population 
trends of YBCU in western North America. Moreover, the data presented in the Proposed Rule suggest 
that FWS does not have adequate information on YBCU in northwestern Mexico to analyze properly the 
population dynamics and threats to western YBCUs. Given that FWS believes that half of the breeding 
population of western YBCUs occurs in Mexico, better information on the population status of YBCU in 
Mexico is imperative before a comprehensive and substantial analysis can be completed of population 
trends, potential threats, and the biological and ecological significance of western YBCUs. 

4.1. THE PROPOSED RULE MISCALCULATES THE NUMBER OF BREEDING PAIRS, 
IMPROPERLY COMPARES SURVEY DATA, AND INAPPROPRIATELY RELIES ON 

EXTRAPOLATED RESULTS TO CONCLUDE THAT NUMBERS OF YBCUS HAVE SEVERELY 

DECLINED IN WESTERN NORTH AMERICA 

The analysis of YBCU population trends in western North America presented in the Proposed Rule is 
flawed and likely overestimates the decline of western YBCU. Specifically, the Proposed Rule 
inappropriately uses survey data derived from the extrapolation of YBCU detections across un-surveyed 
areas to compare baseline numbers of YBCU with current surveys of YBCU that use different survey 
protocols that are more conservative in their estimation of the number of breeding pairs. Miscalculations 
by the Proposed Rule also artificially inflate the estimates of baselines numbers of YBCU that were 
present along rivers in the Southwest. Moreover, the Proposed Rule does not appear to include evidence 
of breeding YBCU in smaller riparian areas in Arizona in its estimate of the current number of breeding 
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pairs purported to exist. Consequently FWS’ conclusion that the number of breeding pairs of western 
YBCU is low and has dropped precipitously in the Southwest is likely exaggerated. Below, we discuss 
these issues by state in the southwestern U.S. These states support the bulk of known breeding habitat for 
YBCU and the largest populations of western YBCU in the U.S.  

California 

The Proposed Rule claims that YBCU in California historically numbered approximately 15,000 pairs 
(Proposed Rule, pg. 61637). However, FWS (1985), the source of this estimate, based this conclusion on 
an inappropriate extrapolation of survey data. As stated by FWS (1985), the estimate of 15,000 pairs is an 
“educated guess” based on the amount of riparian habitat thought to have historically occurred in 
California and the amount of YBCUs present in 1977 and 1985 in remaining riparian habitat within 
California. FWS (1985) simply multiplied the density of YBCU in 1977 and 1985 in a limited area along 
the Sacramento River by the estimated acreage of forested habitat in the Sacramento Valley. No apparent 
attempt was made to account for annual variation in YBCU survey numbers. No analyses were performed 
to inform the assumption that all historic riparian forest in Sacramento Valley was suitable habitat for 
YBCU. No analyses were performed to test the assumption that the quality of all historic riparian habitat 
in the Sacramento Valley was equal to the quality surveyed in 1977 and 1985. No analyses were 
performed to test the assumption that the density of YBCU was equal across all historic riparian habitat. 
As stated in Grinnel and Miller (1994) the species was only “common” to “fairly common” in a “few 
most-favorable localities” suggesting that the species was never abundant throughout riparian forests in 
California. Clearly, the resulting estimate of a minimum of 15,000 pairs in California is highly 
speculative and likely an overestimate of the number of YBCU that were historically present in 
California. Consequently, although declines in YBCU breeding pairs likely occurred in California, the 
magnitude of decline from historic numbers is likely severely overstated in the Proposed Rule. 

Arizona 

The analysis and discussion of survey data from Arizona by the Proposed Rule is subject to similar issues 
with the extrapolation of survey results. At the Bill Williams River Delta, the Proposed Rule reports an 
estimate of 57 breeding pairs of YBCU during the mid-1970s. This estimate is based on an extrapolation 
from surveys conducted along the lower Colorado River in 1975 and 1976; “Since 1974, B.W. Anderson, 
R.D. Ohmart and their co-workers have been censusing bird densities along the Lower Colorado River. 
By extrapolation of their data, they estimated a population of 244 cuckoos between Davis Dam and the 
Mexican border (Anderson pers. comm.) and an additional 114 near the mouth of the Bill Williams River 
(Ken Rosenberg pers. comm.)“ (Gaines and Laymon 1984, pg. 71). Note that Gaines and Laymon (1984) 
report detections of YBCU, not breeding pairs. FWS apparently divided extrapolated numbers of cuckoos 
by 2 to calculate the breeding pairs reported in the Proposed Rule. No justification is provided by the 
Proposed Rule for the implicit assumption of this calculation that all YBCU are breeding and sex ratio is 
equal, despite the fact that unmated males are reported in populations of western YBCU (Laymon and 
Halterman 1989). Thus, the number of pairs in the 1970s reported by Gaines and Laymon (1984) is not 
the number of YBCU pairs detected at the Bill Williams River, but rather an extrapolated value from the 
number of YBCU detections and some measure of survey effort. The number of detections and level of 
survey effort used to extrapolate the number of breeding pairs along the Bill Williams River in the 1970s, 
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however, are not reported by Gaines and Laymon (1984). Surveys conducted by Gaines and Laymon in 
1977 do provide insight into the degree of extrapolation that may have been performed by Anderson and 
Rosenberg. At 16 sites throughout the lower Colorado River, Gaines and Laymon (1984) report 64 
detections of YBCU, which were interpreted to support the extrapolation of Anderson and Rosenberg of 
358 breeding pairs. Thus, moderate detections of YBCU were likely extrapolated to large estimates of 
breeding pairs by assuming that some proportion of un-surveyed areas were occupied at similar densities 
to occupied areas. Although Gaines and Laymon (1984) state that they found no evidence that suitable 
habitat was unoccupied, they provide no data to support this claim, and do not test the assumption that 
YBCU densities were equal throughout surveyed and un-surveyed riparian habitat.  

Later surveys along the Bill Williams River are not comparable to the extrapolation reported by Gaines 
and Laymon (1984). These later surveys used more intensive protocols that were conservative in the 
estimation of breeding and did not extrapolate results to un-surveyed areas (e.g., Halterman 2003, 
Johnson et al. 2008, McNeil et al. 2013). Consequently, the number of breeding pairs estimated by these 
surveys will likely be lower for a given number of detections than if detections were extrapolated to un-
surveyed areas. Thus, the purported decline in YBCU along the Bill Williams from 57 extrapolated pairs 
in the mid-1970s to 9 to 23 pairs in 2011 may simply be a result of differing survey protocols; 
extrapolation estimates are likely to be biased high, and more conservative protocols are likely to 
underestimate the number of breeding YBCU at a given site5.   

Similarly, along the lower Colorado River, the Proposed Rule compares extrapolated estimates of 
breeding YBCU in the mid-1970s reported by Gaines and Laymon (1984) to recent surveys that used 
protocols that are more conservative in the estimation of breeding pairs (e.g., Johnson et al. 2008, McNeil 
et al. 2012). Moreover, the Proposed Rule incorrectly includes YBCU at the Bill Williams River Delta in 
estimates of YBCU breeding pairs along the lower Colorado River. As stated above, FWS apparently 
halved the number of extrapolated detections provided by Gaines and Laymon (1984) to calculate the 
number of breeding pairs in the mid-1970s. For the lower Colorado River, however, the Proposed Rule 
appears to have totaled YBCU estimates from the Bill Williams River Delta (114 extrapolated YBCU) 
and the lower Colorado River (244 extrapolated YBCU) to arrive at an estimate, following an assumed 
arithmetic error6, of 180 breeding pairs (Proposed Rule, pg. 61640). Gaines and Laymon (1984), 
however, only report an extrapolated estimate of 244 YBCU for the lower Colorado River. Thus, even if 
we assume an equal sex ratio and that all YBCU were breeding, the correct extrapolated number of 
breeding pairs along the lower Colorado River in the mid-1970s is 122. Surveys in 2012 estimated 30-61 
YBCU breeding territories along the lower Colorado River, exclusive of the Bill Williams River (McNeil 
et al. 2012). Consequently, the assumed decline of YBCU breeding pairs along the lower Colorado River 
is exaggerated not only because of the extrapolation of surveys in the 1970s, but also by the inclusion of 
data from the Bill Williams River in these extrapolated estimates.  

Along the upper San Pedro River, the Proposed Rule reports data from YBCU surveys from 2001 to 2007 
that do not indicate a declining population. However, the Proposed Rule also reports observations of 

                                                           
5 Note that to our knowledge, detection probability, which could affect the estimation of the number of YBC breeding pairs, is not incorporated 

into either the extrapolation methods reported by Gaines and Laymon (1984) or the estimation of breeding pairs in more recent protocols.  
6 By this method, 358 total YBC dived by 2 equals 179 breeding pairs.  
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YBCU from southwestern willow flycatcher (SWFL; Empidonax traillii extimus) surveys conducted 
along the San Pedro River in 2001, 2002, and 2009 to conclude that a long-term downward trend exists 
for YBCU along the San Pedro River. There are several issues with these data that indicate that this 
conclusion is inappropriate. First survey effort and observer ability likely differed among these surveys, 
as is admitted by the Proposed Rule (Proposed Rule, pg. 61640), and comparison among them to infer 
trends is not appropriate. Second, the temporal dataset (2001, 2002, 2009) is not of sufficient temporal 
length to provide strong evidence of any long-term trend, particularly considering the high degree of 
annual fluctuation in YBCU numbers reported by Halterman (2007) along the San Pedro River. Third, the 
use of observations during callback surveys for another species to infer long-term downward trends in 
YBCU is inappropriate; surveyors were not specifically looking for, and presumably were not conducting 
callback surveys for YBCU during SWFL surveys. Furthermore, protocol-level surveys for SWFL (Sogge 
et al. 2010) are not conducted throughout the breeding season of YBCU, as is required by protocols for 
YBCU surveys (e.g., Halterman et al. 2011). The combination of these issues creates the perception that 
the Proposed Rule arbitrarily decided which data to use in order to overstate the decline in YBCU 
populations in western North America. 

The result of the issues related to the estimation and presentation of YBCU trends in Arizona calls into 
the question the conclusion that “[YBC] populations in Arizona have declined 70 to 80 percent over the 
last 30 years, with recent declines since approximately 2000 at some of the largest populations (for 
example, San Pedro River)” (Proposed Rule, pg. 61640). Because of the extrapolation issues and mistakes 
in the interpretation of survey data, it is likely that this decline is overstated. In addition, it appears that 
the Proposed Rule does not include known populations of YBCU in riparian oak woodland in other, 
smaller riparian areas, such as oak-dominated drainages in the Patagonia Mountains (WestLand 2013), as 
well as potential populations in at least some of the many locations in Arizona identified by the Proposed 
Rule to contain breeding YBCUs (Proposed Rule, pg. 61639). These issues suggest that the numbers of 
YBCU purported to currently breed in Arizona are inaccurate and are likely higher than reported by the 
Proposed Rule.  

New Mexico 

The analysis and discussion of survey data from New Mexico by the Proposed Rule suffers from the same 
issues of extrapolation as data from California and Arizona. For survey data along the Rio Grande, The 
Proposed Rule cites estimates provided by Howe (1986) that 315 pairs of YBCU were present in the 
1980s (Proposed Rule, pg. 61640-41). Howe (1986) uses data from Hink and Ohmart (1984) to calculate 
this estimate. Hink and Ohmart (1984) use survey data from a limited portion of the Rio Grande and 
extrapolate these data across un-surveyed portions of the river to calculate a total number of YBCU 
present. This likely overestimate the number of YBCUs present in 1984. Surprisingly, FWS argues that 
data from survey efforts are not directly comparable between 2006 and 2010 along the Rio Grande 
because of differing survey protocols (Proposed Rule, pg. 61641), but implicitly concludes that the 
extrapolated estimate provided by Howe (1986) is directly comparable to current estimates of YBCU7. 
This direct comparison results in the conclusion by FWS that current surveys “have documented a sizable 
population, but many fewer that the 315 pairs estimated for this region in 1984.” (Proposed Rule, pg. 
                                                           
7 Note that the current estimate of breeding pairs along the middle Rio Grande River is 121 (Ahlers et al. 2013) 
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61641). The use of extrapolated data from 1984 as a direct comparison with current data is thus arbitrary; 
FWS does not directly compare data from the 2000’s which suggests an increasing population, yet uses 
extrapolated estimates to conclude that current numbers are far below YBCU numbers from 1984.  

4.2. THE PROPOSED RULE’S ANALYSIS OF YBCU IN MEXICO DOES NOT PROVIDE 

SUFFICIENT INFORMATION TO PROPERLY ANALYZE THE POPULATION DYNAMICS AND 

THREATS TO HABITAT USE OF A PURPORTED WESTERN DPS OF YBCU 

Based on limited survey data from Sonora, Mexico, the Proposed Rule concludes that YBCU breed at 
higher densities in Sonora than in the U.S., but estimate that 150 to 250 pairs of YBCU occur in Sonora 
because Arizona is twice the size of Sonora (Proposed Rule, pg. 61642). No comparison of the relative 
area of suitable habitat is incorporated into the analysis presented by the Proposed Rule. In Chihuahua, 
Mexico, the Proposed Rule provides no data or citations to support its claim that habitat in this state is 
sparse, and that the primary river system has a “high density of nonnative tamarisk and little regeneration 
of willows and cottonwoods due to extremely heavy grazing” (Proposed Rule, pg. 61642). The 
conclusions of the Proposed Rule that only a small YBCU population occurs in this state appear to be 
based on a single observation from e-Bird and an untested assumption that little habitat exists in 
Chihuahua. In Sinaloa, Mexico, the Proposed Rule estimates that there are 150 to 250 breeding pairs of 
YBCU based on the existence of two records in the e-Bird database and presumably some information on 
habitat availability. The Proposed Rules estimates that there are few breeding YBCU in western Durango, 
Mexico, but the only information provided to inform this estimate is that of three observations of YBCU 
from e-Bird. How such disparate estimates are calculated based on one to three observations of YBCU 
from e-Bird is unclear.  

Despite the paucity of data provided by the Proposed Rule to support estimates of YBCU numbers in 
Mexico, the Proposed Rule concludes that 330 to 530 breeding pairs of YBCU occur in northwestern 
Mexico. This estimate is approximately half of the 680 to 1,025 total breeding pairs of western YBCUs 
purported to exist (Proposed Rule, pg. 61642). Given that such a large percentage of western YBCU are 
thought to occur in northwestern Mexico, understanding the population dynamics of YBCU in this region 
is imperative towards informing the population trends, the threats to the habitat, and the biological and 
ecological significance of a western DPS of YBCU. Yet, based on the information provided in the 
Proposed Rule, FWS knows extremely little about YBCU in Mexico, too little, in our opinion, to provide 
the robust and comprehensive analysis of the biology of western YBCUs required to support the proposed 
listing of the western DPS of YBCU. 

5. ISSUES RELATED TO HABITAT USE BY WESTERN YBCU 

The habitat types used by western YBCUs play a major role in the Proposed Rule’s analysis of the 
discreteness, significance, status, and threats to a western DPS of YBCU. The Proposed Rule concludes 
that a difference in habitat use between western and eastern YBCU is evidence that the western 
populations of YBCUs are discrete from other populations (Proposed Rule, pg. 61628). The Proposed 
Rule also contends that this difference in habitat use is a genetically-controlled trait that supports the 
conclusion that eastern and western YBCUs differ markedly in genetic characteristics (Proposed Rule, pg. 
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61628). The discussions of the population trends of YBCU, current status of YBCU populations in the 
Southwest, and threats to western YBCU habitat presented in the Proposed Rule rely heavily on the 
assumption that western YBCUs occur mostly in large tracts of lowland riparian forest (Proposed Rule, 
pgs. 61634-61662). Below we discuss the available evidence that indicates that western YBCU habitat 
use is wider than FWS assumes and the implications that this evidence has on the conclusions of the 
Proposed Rule.  

Habitat Use by Western YBCUs 

The description of habitat use and needs of the western YBCU provided in the Proposed Rule focuses 
primarily on the riparian woodlands that are believed to be used most heavily by YBCU (Proposed Rule, 
pg. 61633-61634). YBCU habitat is described by the Proposed Rule as “low to moderate elevation 
riparian woodlands that cover 50 acres (ac) (20 hectares [ha]) or more within arid to semiarid 
landscapes (Hughes 1999)” (Proposed Rule, pg. 61633). FWS concludes that large tracts of riparian 
vegetation dominated by cottonwood are particularly important to YBCU, but a variety of other riparian 
tree species can be habitat components (Proposed Rule, pgs. 61633-61634). Although the Proposed Rule 
does reference Russell and Monson (1998), Short (1974), and Flesch (2012) as reporting examples of 
western YBCU breeding, or potentially breeding, in tropical deciduous forest, thornscrub, desertscrub, 
and upland Sonoran desert communities, the implications of these data are not acknowledged.  

The Proposed Rule also identifies a multitude of canyons and drainages in Arizona where YBCU have 
been observed during the breeding season or breeding is probable (Proposed Rule, pg. 61639). These 
drainages support some riparian vegetation, but the dominant biotic communities in these areas include 
Madrean evergreen woodland, semidesert grassland, Sonoran desertscrub (Arizona upland), and Petran 
montane coniferous forest (Brown and Lowe 1980). WestLand biologists have visited a number of the 
areas identified and, based on our experience, many do not support the large tracts of riparian vegetation 
dominated by cottonwood species thought by FWS to be most closely associated with breeding YBCU in 
western North America.   

Analysis of the records of YBCU in the areas between the Rio Grande and Pecos River in Texas and New 
Mexico also indicate that breeding YBCU in western North America use habitats that differ substantially 
from the large riparian zones described in the Proposed Rule. As discussed in Section 2.1., detections of 
YBCU in June, July, and August are reported by eBird in most of the mountain ranges in western Texas 
between the Rio Grande and Pecos River, and evidence of breeding is reported from many. In the 
discussion of geographic separation between eastern and western populations of YBCU, the Proposed 
Rule considers these mountain ranges to be void of suitable YBCU habitat because much of the area 
“consists of internal ephemeral drainages that are not connected to any major river systems and have no 
riparian habitat” (Proposed Rule, pg. 61628). Thus, evidence of breeding in the drainages in west Texas 
that support little riparian habitat clearly represents a broader habitat use by western YBCUs than 
considered by the Proposed Rule. Further, these locations are consistent with locations in Arizona where 
YBCU have been observed during the breeding season. 
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Implications of a Broader Definition of Habitat Use by Western YBCUs 

The Proposed Rule concludes that differences in habitat use between eastern and western YBCUs 
constitute evidence that western YBCUs are discrete from other populations of YBCU. The evidence 
discussed above that identifies several different habitat types used by western YBCUs (tropical deciduous 
forest thornscrub, Arizona upland, Madrean evergreen woodland, and small drainages with limited 
riparian vegetation) indicates that they are flexible in their habitat use. Furthermore, the broad use of 
habitat types by western YBCUs indicates that any difference in habitat use between eastern and western 
YBCUs is not necessarily a reflection of genetic differentiation between these populations. Rather, 
differences in habitat use between eastern and western YBCUs may largely be a consequence of the 
availability of suitable habitat. Deciduous hardwood forests, for example, are not used by YBCU in 
western North America because they are not available, not because western YBCUs cannot exploit these 
habitats due to behavioral or genetic constraints. As such, differing habitat use by western and eastern 
YBCUs does not provide strong evidence that western YBCUs constitute a DPS that is either discrete 
from other populations of YBCU or biologically and ecologically significant to the species as a whole.  

Broader flexibility in habitat use by western YBCUs also has implications for the analysis of threats to the 
proposed DPS. The Proposed Rule focuses much of its discussion of threats to the DPS on habitat 
destruction and isolation (Proposed Rule, 61643-61662), and concludes that the combination of “present 
or threatened destruction, modification, or curtailment of its habitat or range” (Factor A) and “other 
natural or manmade factors affecting its continued existence” (Factor E), which includes isolation of 
habitat patches, are sufficient to propose the western DPS as threatened. This conclusion, however, is 
heavily influenced by the focus of the Proposed Rule on the analysis of habitats along larger rivers that 
support large tracts of riparian vegetation, to which western YBCUs are assumed to require. Evidence that 
YBCU breed in smaller riparian areas of considerably different vegetation composition and extent suggest 
that this analysis likely overestimated the effects that present or future threats to riparian habitats along 
large rivers in the Southwest have on western YBCU populations. Moreover, the fact that western YBCU 
readily breed across the Southwest in smaller riparian areas that support a wide range of vegetation types 
suggests that western YBCUs may not be as affected by edge effects or as isolated from adjacent 
populations as is assumed by the Proposed Rule’s analysis of threats associated with Factor E (Proposed 
Rule, pg. 61659). Thus, the assumption by the Proposed Rule that western YBCUs are highly restricted in 
their habitat use likely results in the overstatement of threats to the western DPS. 

6. CONCLUSION 

After review of the Proposed Rule and the available scientific information on the ecology and natural 
history of YBCU and other bird species, we have found a number of substantive issues that raise 
questions about the conclusions related to the discreteness and significance of a western DPS of YBCU, 
the population declines of western YBCUs, and the threats to YBCU habitat. We summarize these issues 
and the findings of our review below.  
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Discreteness of a Western DPS 

The conclusion by the Proposed Rule that western YBCUs are discrete from YBCUs in eastern North 
America relies on the assertion that 1) eastern and western YBCUs are markedly separated by geographic 
distance and large expanses of unsuitable habitat and that 2) the timing of spring migration differs 
markedly between eastern and western YBCU (Proposed Rule, pgs. 61628-61629). An analysis of the 
available scientific data indicates that FWS neither used nor critically evaluated the best available science 
to arrive at these conclusions. 

Our analysis of the available data indicates that YBCUs can move between eastern and western breeding 
grounds easily and that there are numerous detections of YBCU and evidence of breeding YBCU in the 
areas purported by FWS to be of unsuitable habitat that geographically separates eastern and western 
breeding areas. The fact that the single YBCU individual tracked throughout an annual cycle moved 
between eastern and western breeding areas suggests that movement between eastern and western 
populations may be relatively common. Moreover, there is a possibility that eastern YBCUs double breed 
in northwestern Mexico. The combination of these data illustrate that the FWS’s conclusion that eastern 
and western YBCU are markedly separated by geography is not an accurate reflection of the available 
scientific data. 

The available scientific data also indicate that YBCU in western North America could arrive much earlier 
to the Southwest than previously thought and may not be readily detected. A preponderance of research 
clearly illustrates that response to environmental factors, such as habitat quality, weather conditions, and 
individual body condition, influence migratory timing. Thus, the assertion that differences in migratory 
timing between eastern and western YBCUs can only represent marked genetic differences is not an 
accurate interpretation of the available scientific data. 

Significance of a Western DPS 

The Proposed Rule concludes that the western DPS of YBCU is biologically and ecologically significant 
to the YBCU as a species because 1) loss of western YBCUs would result in a significant gap in the range 
of YBCU, and 2) western YBCUs differ markedly in its genetic characteristics from eastern YBCUs. The 
Proposed Rule’s assessment of whether or not the loss of western YBCUs would result in a significant 
gap in the species’ range is simplistic, and contains little analysis of the biological and ecological 
significance of western YBCU to the species as a whole. The Proposed Rule’s analyses of the 
morphological and behavioral traits used to conclude that western and eastern YBCU differ markedly in 
their genetic characteristics are flawed, and do not accurately reflect the available scientific data. 

Because of the paucity of data and analyses provided by the Proposed Rule to support the conclusion that 
a gap in the range of YBCU from the loss of a western DPS would be of biological and ecological 
significance to YBCU as a species, our analyses focused largely on data provided by FWS to demonstrate 
that western YBCUs differ markedly from eastern YBCUs in genetic characteristics. A review of the data 
provided by FWS and the available scientific literature clearly indicates that the conclusion that egg 
characteristics and bill color differ markedly between eastern and western YBCUs is unfounded. Data 
used to support the conclusion that morphological measurements of YBCU differ markedly between 
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eastern and western North America are subject to statistical issues that caution against the strong 
conclusions presented by the Proposed Rule. Moreover, the prevalence of scientific studies that 
demonstrate that egg characteristics, morphological traits, and migratory traits can be influenced 
substantially by environmental factors clearly illustrate the flawed assumption that any difference in these 
traits between eastern and western YBCUs are due to genetic differences. 

Population Status and Trends of a Western DPS 

The Proposed Rule analyzed the available survey data and records of YBCU and concluded that the total 
population of western YBCU is small and declining. Our review of FWS’ analysis and the available 
survey data revealed several flaws in the analysis and interpretation of available data that likely 
overestimate the purported population declines. The Proposed Rule compares extrapolated data of YBCU 
breeding pairs in the 1970s and 1980s to estimates of breeding pairs from vastly different survey 
protocols from recent periods. The extrapolation of data from earlier periods requires assumptions, such 
as equal densities of YBCU in surveyed and un-surveyed riparian vegetation, which are likely to be 
invalid and inflate estimates of YBCU. In contrast, more recent YBCU survey protocols are more 
conservative in their estimation of pairs of breeding YBCU, and are likely to estimate much fewer 
breeding pairs. The direct comparison of these survey results by FWS to infer population declines is thus 
inappropriate, and results in a biased conclusion by the Proposed Rule that YBCU in the western U.S. are 
declining severely. The untested assumptions and mathematical errors in the analysis of survey data by 
FWS likely augment the exaggeration of population declines of YBCU in western North America. 
Moreover, the Proposed Rule’s analysis focuses on large riparian systems in the Southwest, and largely 
ignores smaller ephemeral and intermittent riparian areas that are known to support YBCUs, yet do not 
contain large blocks of mature cottonwood vegetation commonly thought to be required by YBCU. This 
evidence of expanded habitat use by western YBCUs suggests that considerably more breeding pairs of 
YBCU may exist than indicated by the Proposed Rule. 

Paucity of Data from Mexico  

The Proposed Rule’s analysis of YBCU records and habitat use in Mexico clearly indicates that little 
information on YBCU in Mexico is known. Nevertheless, the Proposed Rule concludes that half of the 
known breeding pairs of western YBCU breed in northwestern Mexico. Given the lack of data from 
Mexico, considerably more study of the ecology and natural history of YBCU in Mexico is required 
before the discreteness, significance, and population trends of a western DPS of YBCU can by fully 
analyzed. 

Habitat Use 

The Proposed Rule considers YBCU breeding habitat to consist mostly of large tracts of riparian forest 
dominated by cottonwood vegetation. Survey and detection data along smaller riparian systems and 
upland drainages that do not support expansive blocks of riparian vegetation are not incorporated into 
FWS’ analysis, likely resulting in overly-stated declines in western YBCU. The fact that breeding YBCU 
have been demonstrated to use a much broader range of habitat types than FWS has assumed in the 
Proposed Rule analyses indicates that purported differences in habitat use between eastern and western 
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YBCUs do not constitute strong evidence that a western DPS of YBCU is discrete or biologically and 
ecologically significant to the species. Broader habitat use also suggests that the conclusions by the 
Proposed Rule that loss of riparian habitat and isolation of habitat patches are threats to a western DPS of 
YBCU are overstated.  
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Figure 1

Comments on the U.S. Fish and 
Wildlife Service’s Proposal to

 List the Western Distinct Population 
Segment of the Yellow-billed Cuckoo

 (Coccyzus americanus) 
as Threatened. ±
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Detections of YBCU in the western North America 
between June and August (1970 to present)
(source: http://www.ebird.org accessed November 18, 2013) 
[ Note ebird was created in 2002 and data presented are expected 
to be temporally biased and greographically biased by the areas
 individuals choose to bird watch]

# 1970-1979
" 1980-1989
$ 1990-1999
! 2000-present

Approximate locations of riparian areas that are the main focus of
 analysis provided in the Proposed Rule. These areas are limited to
 the larger tracts of riparian vegetation and do not represent the
 full range of habitats used by YBCU in the western North America. 
These areas, as indicated here, present only a partial picture of the
known distribution and habitat selection of YBCU in the western U.S.

Approximate range of the proposed Western DPS of YBCU

Approximate historical breeding ranges of eastern and western
YBCU as presented in the Proposed Rule based on 
AOU 1957 checklist. ( Digitized from the proposed rule.)

Eastern Range

Western Range

Inset
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