
SPECIFIC LIMITS AND DISTRIBUTION OF MEADOWLARKS 

OF THE DESERT GRASSLAND 

WESLEY E. LANYON 

T•E polytypic Eastern Meadowlark (Sturnella magna) has a breeding 
range that extends throughout eastern North America westward to Ontario, 
Nebraska, Texas, and Arizona, and southward through Central and South 
America as far as northern Brazil. A monotypic sibling species, the West- 
ern Meadowlark (Sturnella neglecta), breeds only in western North Amer- 
ica eastward to the Great Lakes region, Missouri, and Texas, and south- 
ward on the Mexican plateau to northern Jalisco. A poorly differentiated 
northwestern race, S. neglecta con/luenta, is currently recognized by the 
A.O.U. Check-list (1957). 

The breeding ranges of these species overlap broadly throughout the 
north-central United States, from Oklahoma northeastward into Ontario. 
Their behavioral and ecological interrelationships within this zone of 
sympatry have been described elsewhere (Lanyon, 1953, 1956, 1957). A 
similar analysis of their sympatric relationship in the southwestern United 
States and in Mexico has been delayed because of the (1) considerable 
confusion that exists even among contemporary ornithologists as to the 
specific identification of the meadowlarks breeding in these regions and, 
owing to this confusion, (2) a lack of reliable distributional data for these 
areas. The Mexican Check-list states, for example, that the southern limits 
of the breeding ranges of S. neglecta and S. magna lilianae are not known 
(Miller et al., 1957). The objectives of this paper are (1) to present the 
specific limits for those populations of the two species that are involved in 
the area of geographical overlap in the southwestern United States and 
Mexico, and (2) to summarize the distributional data for this area based 
on a reexamination of the material currently available. A preliminary dis- 
cussion of their ecological relationships in this zone is included. A map of 
the breeding ranges of the populations under consideration here is presented 
in Figure 1. 

On the basis of evidence reviewed during this study, the current taxo- 
nomic treatment of the breeding populations within the area of geographi- 
cal overlap in the southwestern United States and in Mexico appears ade- 
quate (Miller et al., 1957), with two races of magna and the monotypic 
neglecta involved. The breeding ranges of the three races appear to be 
as follows (cf. Figure 1): (1) Sturnella magna lilianae Oberholser breeds 
from north-central Arizona east to central eastern New Mexico and south 

to northern Sonora, Chihuahua, and the Big Bend region of Texas; (2) 
S. magna auropectoralis Saunders breeds from Sinaloa and central Durango 
southward, intergrading with S. m. alticola south of the area of sympatry; 
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Figure l. Localities of breeding specimens examined. The distribution of 
desert grassland has been adapted from maps by Shantz and Zon (1923) and 
Leopold (1951). 

(3) S. neglecta, entering the area of sympatry from its main range to the 
north, breeds south to southeastern Arizona (locally) and the Big Bend 
region of Texas and on the Mexican plateau south to northern Jalisco and 
southwestern Tamaulipas. It is apparent from the localities of breeding 
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specimens examined (Figure 1) that the geographical overlap of the breed- 
ing ranges of the two species in this region is closely coincident with the 
distribution of the desert grassland, as interpreted by Shantz and Zon 
(1923) and Leopold (1951). 

METI•ODS 

Field observations and recordings were made in Arizona and northern Chihuahua 
during the summers of 1956 and 1957, and in southwestern Texas in June 1960. Other 
Mexican populations, in Coahuila, Nuevo Le6n, San Luis Potosl, Jalisco, Zacatecas, 
Durango, and Chihuahua, were studied during May and June of 1959 and 1960. 
Emphasis in these field studies was placed on collecting a series of specimens of 
known sex, vocalizations, habitat preference, and mate preference. Tape recordings 
were made of representative vocalizations of most of the breeding populations visited, 
using a Magnemite recorder at 15 inches per second, a preamplifier, and an Altec 
660B microphone mounted in a 24-inch parabolic reflector. These recordings involved 
25 individuals, from San Luis Potosl northward to Arizona. All recordings were 
analyzed by ear in the laboratory, and subsequently over 150 representative vocal 
patterns were selected for analysis with a sound spectrograph. The spectrograms 
presented here were chosen to demonstrate the extremes of variation evident from 
this analysis. Comparisons were made between these spectrograms and those pro- 
duced in connection with studies of other populations of Sturnella (Lanyon, 1957, 
unpubl. ms; Lanyon and Fish, 1958). 

Over 200 museum specimens of Sturnella from populations in the southwestern 
United States and the Mexican plateau were examined and analyzed for morphological 
variation. Over 400 additional specimens from extralimital populations were examined 
for comparative purposes. Linear measurements, in millimeters, were taken as follows: 
wing, flattened; "tarsus," with calipers, taken as the diagonal distance from the 
lowest depression at the rear of the joint between the tibia and metatarsus to the lower 
edge of the lowest undivided scute on the front of the junction of the metatarsus with 
the bases of the third and fourth toes. The wing-to-tarsus ratio was derived by divid- 
ing the wing length by the tarsal length. To determine the extent of encroachment 
of the yellow coloration of the throat on to the cheek region, the feathers of the 
cheek were arbitrarily parted from those of the throat by projecting a line posteriorly 
from the mandibular ramus. Data were accumulated with regard to the extent of 
yellow coloration between this arbitrary line and the eye. The extent of white in the 
rectrices was determined by the presence or absence of pigmentation in that portion 
of the vanes immediately bordering the rachis of the fifth and sixth rectrices (outer 
two). Additional morphological characters considered were the general coloration of 
the upper parts, especially the crown stripes, and the nature of the darker markings 
on the remiges and rectrices, i.e., whether distinctly barred or whether confluent. 

In diagraming statistical analyses, 1.3 times the standard deviation has been 
plotted on each side of the mean (forming a solid rectangle). Thus, when comparing 
two samples, nonoverlap of the solid rectangles indicates the probability that at least 
90 per cent of the individuals of one sample are separable from 90 per cent of the 
individuals of the other sample with respect to the particular character being analyzed. 

MORPI-IOLOGICAL VARIATION 

Sexual dimorphism, pronounced seasonal variation in both species, and 
a remarkable geographical variation within Sturnella magna are factors 



186 LAN¾ON, Meadowlarks o! Desert Grassland [ Auk 
[ Vol. 79 

Figure 2. Rectrix patterns in meadowlarks of the desert grassland. Rec- 
trices three through six are arranged from left to right. Top row S. 
neglecta, male, Cienega de las Vacas, Durango, Mexico, 27 March 1903 
(AMNH 92364). Bottom row-•S. magna !ilianae, male, SSsabe, Sonora, 
Mexico, 21 October 1948 (AMNH 326489). 



Auk ] LAI•'YON, Meadowlarks o] Desert Grassland 187 
Vol. 79 .I 

contributing to the problem of devising specific limits, based on mor- 
phology alone, that will apply to all populations of these species through- 
out their respective breeding ranges. Fortunately, the problem is somewhat 
simpler if one limits the discussion to those breeding populations occupy- 
ing a more restricted area, such as that being considered in this study. 

Rectrix pattern. The most objectively determined and the most reliable 
morphological distinction between the species within the study area is the 
extent of white in the rectrices. Both S. magna lilianae and S. m. auropec- 
toralis have consistently more white in the tail than does S. neglecta, with 
no overlap noted in the series examined. This distinction is easily deter- 
mined by noting the extent of white in that portion of the inner and outer 
vanes immediately bordering the rachis of the fifth and sixth rectrices 
(outer two), as illustrated in Figure 2. All specimens of S. magna (in- 
cluding both sexes) examined from the study area have had white border- 
ing the entire length of the rachis in at least one of the following vanes: 
(a) inner vane of the sixth rectrix; (b) outer vane of the fifth rectrix; and 
(c) inner vane of the fifth rectrix. About 85 per cent of the series of S. 
magna specimens had white bordering the entire length of the rachis in 
all three of these vanes. I have yet to examine a specimen of S. neglecta 
from anywhere in its range that has white bordering the entire length of 
the rachis in any rectrix vane. This character is especially valuable as a 
specific criterion, since, unlike all other morphological characters, there is 
no sexual dimorphism. Caution must be exercised in the use of this char- 
acter to identify individuals outside of the study area, since other races 
of S. magna approach the typical pattern of S. neglecta in this respect. 

Cheek coloration. The second most reliable morphological distinction 
between these species within the study area involves the extent to which 
the yellow coloration of the throat extends on to the cheek. When a line 
is projected posteriorly along the ramus of the lower mandible (cf. Figure 
3), the feathers of the cheek can be parted from those of the throat. Males 
of S. neglecta, regardless of locality, have an extensive area of yellow above 
this arbitrary line, i.e., for a distance of two mm or more toward the eye. 
Males of S. magna from the study area (as well as from all populations of 
the species in the United States and Canada) may have a fringe of yellow 
above this line, involving up to a dozen feathers at most, but this fringe 
area was not found to extend for a distance of more than one mm above 

the line in the series examined. On general inspection, then, S. magna 
lilianae and S. magna auropectoralis have white cheeks while S. neglecta 
has a yellow cheek (see Figure 3). In both species, the encroachment of 
yellow on to the cheek is less extensive in the females than in the males. 
In the series examined, none of the females of S. magna had any yellow 
feathers above this line, whereas all females of S. neglecta have some yellow 
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Figure 3. Cheek coloration in meadowlarks of the desert grassland, as 
determined by encroachment of yellow of the throat above arbitrary line 
projected posteriorly along the ramus of the lower mandible. Top---$. 
negleeta, male, El Casco, Durango, Mexico, 7 June 1959 (AMNH 766744). 
Bottom S. magna auropectoralis, male, Durango, Durango, Mexico, 8 May 
1960 (AMNH 766735). 

feathers in this area. Caution should be exercised with fresh-plumaged 
birds in which the cheek feathers are tipped with buff. The extent of the 
yellow area in these specimens must be determined by inspection of the 
bases of the cheek feathers. 

Although there was no overlap noted in the series examined, with respect 
to cheek coloration, the use of this character lacks the degree of objectivity 
with which the rectrix pattern may be determined. It has been the misuse 
of this character, among others, that has led to much of the confusion 
over the identification of meadowlarks. It must be determined with care 

and one must recognize the fact that males of S. magna, even in the 
Atlantic coastal states, frequently have a fringe of yellow feathers at the 
extreme lower portion of the cheek, as noted above. It is of interest to 
note that those populations of S. magna not sympatric with S. neglecta, 
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Figure 4. Geographical variation within the two species of meadowlarks 
with respect to the nature of the markings on the first left rectrlx. Left to 
right (1) S. magna magna, male, Queens, New York, 27 October 1887 
(AMNH 6544); (2) S. magna IllJanac, male, Sfisabe, Sonora, Mexico, 21 
October 1948 (AMNH 326490); (3) S. negleeta, male, Guadalajara, Jalisco, 
Mexico, 9 November 1891 (AMNH 521417); (4) $. neglecta, male, British 
Columbia, Canada, 19 October 1889 (AMNH 47581). 

such as in southern Mexico southward to Brazil, more dosely approach 
the sibling species with respect to this character. 

Coloration o] crown and back. S. neglecta shows essentially no geo- 
graphical variation in coloration. By contrast, S. magna is quite variable, 
with those breeding populations of the arid grasslands of the southwestern 
United States and northwestern Mexico exhibiting a markedly paler colora- 
tion than is evident elsewhere in the species' range. This convergence in 
general coloration where the two species meet in this particular portion of 
the zone of sympatry reduces the effectiveness of general coloration in 
species identification. Pronounced seasonal variation and sexual dimor- 
phism in plumage coloration further complicate the use of such a character 
in establishing specific limits. It was found that comparison of specimens 
with respect to coloration of the lateral crown stripes was a convenient and 
reliable technique, providing one had access to a reference series of birds 
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Figure 5. Statistical analyses of wing length and wing/tarsus ratio in 
male meadowlarks of the desert grassland. Numbers in parentheses indicate 
sample size. Horizontal lines represent range; means are indicated by vertical 
lines; open rectangles indicate twice the standard error of the mean; solid 
rectangles indicate 1.3 times the standard deviation. Range and mean alone 
are given for samples of additional meadowlark populations for comparative 
purposes. 

of the same geographical area, same sex, and equivalent condition of 
feather wear. The comparatively paler coloration of the upper parts of S. 
neglecta and the darker coloration of the upper parts of S. magna lilianae 
are evident even when comparing a worn (darker) specimen of neglecta 
with a fresh (paler) specimen of lilianae. In the absence of a reference 
series for comparative purposes, the coloration of crown and back can be 
used effectively to supplement the more objectively determined rectrix 
pattern character. 

Other di//erences in plumage coloration. The nature of the markings 
on the remiges and rectrices---/.e., whether distinctly barred or confluent-- 
is frequently cited in the literature as being a reliable specific character 
for distinguishing between these siblings. It is not. These markings are 
highly variable, geographically and individually, and there is complete 
specific overlap in them. This is especially true in the desert grasslands, 
where, presumably through selection under arid conditions, S. magna 
approximates the "barred pattern" that is generally characteristic of 
S. neglecta (see Figure 4). 
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There are a number of other specific differences in plumage coloration, 
all of which involve somewhat more arbitrary appraisals of differences in 
richness or hue, as for example the color of the breast, flanks, and crissum. 
Use of these characters is not recommended, however, without access to an 
adequate reference series. 

Mensural characters. There is no significant geographical variation in 
the size of S. neglecta. A tendency toward longer wings in the breeding 
birds of the north-central United States is no doubt correlated with the 

more migratory behavior of those populations as compared with the 
Mexican birds, and this variation appears to be clinal. By contrast S. 
magna exhibits pronounced variation in size throughout its extensive range. 
Although this variability is also clinal in nature, the gradients are steep in 
zones of racial hybridization. Consequently, contiguous subspecies of S. 
magna are characteristically identified by significant differences in body 
size. 

Wing length has the lowest coefficient of variability within populations 
of both species and is the most useful of the mensural characters in deter- 
mining specific limits (see Table 1 and Figure 5). But since there is 
extensive overlap in the wing lengths of sympatric populations of these 
species, this character is of only supplemental value at the individual level. 
In both species the males have substantially longer wings than do the fe- 
males, this being the most practical means of sexing specimens at any 
season. 

Since S. neglecta averages a longer wing but a shorter tarsus than S. 
magna, it seemed likely that the ratio of wing length to tarsal length might 
be a useful morphological character. However, an analysis revealed as 
much statistical overlap between populations with regard to this ratio 
as when compared with respect to wing length (Figure 5). Furthermore, 
this ratio was found to be more variable within populations than either 
wing length or tarsal length alone. 

Bill length and tail length were found to be too variable for discriminat- 
ing between these populations of meadowlarks. 

VARIATION IN VOCALIZATIONS 

Call notes. The most characteristic and most frequently heard call 
note of S. neglecta in the north-central United States is the chupp, a 
single, explosive note in which the sound energy is concentrated in the 
2.0- to 3.0-kilocycle range (Lanyon, 1957). Further study elsewhere within 
the range of the species suggested that there was no consistent geographi- 
cal variation in this note (Lanyon and Fish, 1958). An analysis of the 
spectrograms of this call note made from recordings of representative 
breeding birds from the desert grasslands of the Mexican plateau supports 
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Figure 6. Sound spectrograms of diagnostic call notes of meadowlarks of 
the desert grassland. Note the specific differences in frequency (kc per sec- 
ond). Recording localities and dates: magna "dzert" notes from Bernardino, 
Arizona (one male, June 1959), Durango City, Durango (male, 8 May 1960) 
and near Vicente Guerrero, Durango (male, 7 May 1960); neglecta "chupp" 
notes from Santa Ana Bableora, Chihuahua (male, 15 June 1957), La Paz, 
Nuevo Le6n (male, 5 May 1960), Sombrerete, Zacatecas (male, 7 May 1960), 
and Matehuala, San Luls Potosl (male, 6 May 1960); neglecta "rattle" 
from Fresnillo, Zacatecas (female, 7 June 1959); magna "chatter" from 
Sonoita, Arizona (male, May 1956). 
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this conclusion (Figure 6). Variation between widely separated popula- 
tions was no greater than that exhibited by a given individual in reaction 
to environmental stimuli of varying intensities. The chupp rendered by 
S. neglecta of the desert grasslands is at once recognized by the field ob- 
server who is familiar with the species elsewhere from California to the 
Great Lakes. 

The chupp of S. neglecta has its counterpart in the dzert note of S. 
magna, likewise a single, explosive note but with the sound energy con- 
centrated at sufficiently higher frequencies that permit the use of both 
calls in the specific identification of birds in the field. In the Wisconsin 
study (Lanyon, 1957) the dzert note of S. m. magna was reported as 
typically occurring in the 3.0- to 4.0-kilocycle range. A frequency range 
of 3.0 to 4.5 kilocycles is actually covered by the spectrograms of the 
dzert notes recorded and analyzed during that study. Subsequently, addi- 
tional recordings have been made of that race in Ohio and in New York 
(Lanyon, ms), which suggest that this note may regularly contain fre- 
quencies up to 5.5 kilocycles. Likewise, the spectrograms made recently 
from recordings of S. m. alticola, from the Isthmus of Tehuantepec south 
to Costa Rica, suggest that the dzert note may regularly consist of higher- 
frequency components than formerly supposed (Lanyon, ms). Spectro- 
grams of the dzert notes given by representative males of S. m. lilianae 
and S. m. auropectoralis are shown in Figure 6. These patterns exhibit 
energy in the 3.0- to 6.0-kilocycle range, thus conforming to what is now 
known of the specific limits for this call note. Variation within the indi- 
vidual with regard to the configuration and frequency of this note is as 
great as the geographical variation between lilianae of Arizona and auro- 
pectoralis of Durango. Note the variability in the two spectrograms from 
Arizona, both made from recordings of the same male (Figure 6). The 
meadowlarks of the desert grasslands can be specifically differentiated, 
then, on the basis of the pitch of their most characteristic and most fre- 
quently heard call note: the dzert of S. magna centering on a frequency 
some two kilocycles higher than the average frequency of the chupp of S. 
neglecta. 

As suggested in the Wisconsin study (Lanyon, 1957), the rattle of S. 
neglecta is a common female call note and is only rarely given by a male. 
This appears to apply to neglecta of the desert grasslands as well. That 
it is the most frequently rendered vocalization of female neglecta makes it, 
potentially, a valuable means of specific identification. The chatter call 
note of S. magna, unlike the analogous rattle of neglecta, is commonly 
rendered by both sexes in an identical pattern (Lanyon, 1957). An analysis 
of the spectrograms of these analogous call notes (Figure 6) recorded from 
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a desert grassland population of each species reveals the same specific 
limits for these vocal patterns as determined for the populations of the 
north-central states. The rattle of neglecta females within the study area 
is a homogeneous note made up of a repetitive series of component ele- 
ments, variable in number, with frequencies from 2.0 to 5.0 kilocycles. 
The chatter of both S. m. lilianae and S. m. auropectoralis (there is no 
racial distinction in the call note) is of a configuration similar to that of 
the neglecta counterpart but with frequencies from 2.0 to 8.0 kilocycles. 
The chatter is characteristically higher in frequency and covers a greater 
range of frequencies than the rattle. 

Primary song. The primary song of S. magna of the desert grasslands 
(Figures 7 and 8) is characterized by a series of gently downward-sloping 
elements, commonly three to four in number (to the human ear) and 
ranging in frequency from 2.0 to 8.0 kilocycles. Often the components 
range as high as 6.0 kilocycles or higher. In all respects, i.e., configuration 
of component elements, frequency, and duration in time, the primary song 
of S. m. lilianae (Figure 7) and of S. m. auropectoralis (Figure 8) falls 
within the specific limits exhibited by populations in the north-central 
states (Lanyon, 1957) and in southern Mexico and Central America 
(Lanyon, ms). This lack of geographical variation in the basic charac- 
teristics of primary song is of special interest in view of the rather marked 
morphological variation among the races of this species. 

The primary song of S. neglecta has been shown to retain certain basic, 
common characteristics among widely separated breeding populations of 
the species (Lanyon, 1957; Lanyon and Fish, 1958). The spectrograms 
made of songs recorded from the desert grassland populations of neglecta 
(Figures 9 and 10) conform in all respects with these specific limits: (1) 
sound energy concentrated in the range of 1.0 to 5.0 kilocycles, with com- 
ponents rarely going as high as 6.0 kilocycles; and (2) a division of the 
song into phases, an introductory phase of rather pure tones or whistles, 
and a concluding group of more complex, "steep slope elements." It is 
the presence of the latter-type element that makes the primary song of 
neglecta more melodious and of a richer quality than magna. 

As elsewhere within the zone of overlap of these siblings, the pronounced 
specific differences in their primary song constitute the most practical 
means for their field identification in the desert grasslands. The apparent 
conservativeness of their primary songs, geographically, is of particular 
interest in view of the evidence that the complete manifestation of these 
specific characteristics is dependent, in both species, upon learning from 
experienced individuals of their own kind during a critical developmental 
period (Lanyon, 1957, 1960). 
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Figure 7. Sound spectrograms of primary songs of $. magna !ilianae. 
Top song recorded at Bernardino, Arizona (June 1959); others recorded at 
Sonoita, Arizona (May 1956). 
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Figure 8. Sound spectrograms of primary songs of $. magna auropec- 
toralis. Top song recorded nt Durango City, Durango (8 May 1960); others 
recorded nt Viccnte Guerrero, Durango (7 Mny 1960). 
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Figure 0•-"$Ou. spectrograms o f primary songs of S..eglecta in the 
desert grassland. Recording Localities and dates: Tucson, Arizona (April 
1956); Santa Ana Babicora, Chihuahua (15 June 1957); La Paz, Nuevo 
Le6n (one bird, 5 May 1960). 
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Figure 10. Sound spectrograms of primary songs of S. neglecta in the 
desert grassland. Recording Iecalities and dates: Matehua]a, San Luis Potosl 
(6 May 1960); Fresnillo, Zacatecas (7 June 1959); Sombrerete, Zaeatecas 
(7 May 1960); FresniHo, Zacatecas (7 June 1959). 
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Fibre 11. Dese• •assland along Highway 45• just south of Sombrerete, 
Zacatecas• 7 May 1960. S. negleet• is the only m•dowlark that breeds on 
these arid plains. 

DISTRIBUTION AND ECOLOGIC^L 

A reexamination of the existing series of breeding meadowlarks, based 
upon the smaller series taken in this study, has now revealed a reasonably 
adequate picture of the breeding range of S. neglecta in Mexico (see Figure 
1). The largest numbers are to be found within the broad belt of desert 
grassland along the eastern base of the Sierra Madre Occidental, notably 
in central Chihuahua, Durango, and Zacatecas (see Figure 11). The 
dominant grasses in this community are grammas of the genus Bouteloua, 
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with shrubs and cacti generously interspersed (Acacia sp., Prosopis sp., 
Opuntia sp., and Yucca sp.). The specimens taken in Chihuahua, Durango, 
and Zacatecas are no doubt representative of a fairly continuous breeding 
population, extending from a point some 85 km north of Chihuahua City 
southward at least as far as Matanzas, Jalisco. In May 1960, I heard over 
a dozen males along a 17-km stretch of Highway 80, just north of 
Matanzas, and these constitute the southernmost breeding population of 
the species to my knowledge. There is a good series of specimens in the 
Moore collection taken in June about 35 km west of Ojuelos, which 
would be about 25 km north of Matanzas. South of Matanzas the grass- 
land soon disappears. However, an undated but worn specimen in the 
U.S. National Museum (USNM 78108), from Silao, Guanajuato, may 
possibly have been a breeding bird. Smaller, more restricted breeding 
populations are also associated with similar desert grassland communities 
along the western base of the Sierra Madre Oriental, in extreme south- 
eastern Coahuila, southern Nuevo Le6n, northwestern San Luis Potosl, and 
southwestern Tamaulipas. The latter populations are almost certainly 
discontinuous with those to the west because of the vast intervening areas 
o_• desert where grass cover is too sparse to provide suitable nesting sub- 
strate for meadowlarks. I doubt the occurrence of neglecta as a breeding 
bird in Mexico other than on the central plateau, except for the area about 
the Colorado River delta in extreme northwestern Sonora. As a species, S. 
neglecta winters commonly throughout much of northern Mexico, as far 
south as MichoacAn, M•xico, and Veracruz. 

The breeding populations of S. neglecta in Mexico appear to be isolated 
geographically from those populations breeding in the southwestern United 
States. The southeastern Coahuila birds are separated ecologically from 
those of the Big Bend region of Texas by intervening desert. The hiatus 
of breeding neglecta from north-central Chihuahua northward to the lati- 
tude of Tucson, Arizona, and Las Cruces, New Mexico, seems to be well 
established, but it is questionable that this particular distributional gap 
can be explained solely on the basis of an ecological barrier. The desert 
grassland of southeastern Arizona and southwestern New Mexico would 
not appear to differ, physiognomically or otherwise, from the grassland of 
Durango or Zacatecas, yet the only breeding meadowlark of the former 
region is S. magna lilianae. The absence of neglecta in this portion of the 
desert grassland is further accentuated by its presence as a breeding bird 
on irrigated ranch land near Tucson and elsewhere in central and eastern 
Arizona. 

The largest breeding populations of S. magna lilianae are to be found in 
the desert grassland of southeastern Arizona (see Figure 12), southern 
New Mexico, and the trans-Pecos region of Texas. In north-central and 
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Figure 12. Desert grassland in Cochise County, southeastern Arizona, 
October 1955. S. magna lillanae breeds here, whereas S. neglecta prefers 
irrigated land in central and eastern Arizona, thus reversing their ecological 
relationships as exhibited elsewhere in the zone of geographical overlap. 

central eastern Arizona it has invaded some of the higher mountain prairies 
as well. Although successful at the northern limit of the desert grassland, 
S. m. lilianae is not found farther south on the Mexican plateau. The 
southernmost Mexican breeding specimens to my knowledge (AMNH 
56792 and 56793) were taken at San Diego, Chihuahua, some 130 km 
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northwest of the northernmost known breeding locality for neglecta in 
that state. 

In contrast to the many areas where S. m. magna and S. ncglecta breed 
contiguously in the north-central United States, there are comparatively 
few areas where both lilianae and neglecta can be found breeding. Van 
Tyne and Sutton (1937) reported both species breeding "side by side" in 
the grasslands near Marathon, Texas. Apparently drought conditions 
since then have disturbed this picture, for I found only lilianae breeding in 
this region in June 1960. Both species have bred in the past in the Milne- 
sand area of central eastern New Mexico (J. S. Ligon, in litt., 1954). Only 
rarely do they nest in close proximity in Arizona, as where irrigated farm- 
land and desert grasslands are contiguous in north-central and central east- 
ern Arizona (A. R. Phillips and G. Monson, pers. comm.). In June 1956 
I worked the region between Eagar and McNary, in central eastern Ari- 
zona, and found neglecta breeding on the irrigated farmland and lilianae 
breeding on the drier, upland grasslands. The habitat preferences exhibited 
by these birds at the northern limits of the desert grassland, i.e., neglecta 
in irrigated land and magna in the more arid, natural grass communities, 
are reversals of their usual ecological relationships noted elsewhere in the 
zone of sympatry (Lanyon, 1953, 1956). No satisfactory explanation 
comes to mind, although historical factors are no doubt involved. 

A considerable hiatus may exist between the ranges of S. m. lilianae and 
S. m. auropectoralis for I have seen no breeding magna from central or 
southern Sonora and Chihuahua. S. magna auropectoralis is essentially 
confined to the Pacific lowlands and foothills of the Sierra Madre Occi- 

dental, from Sinaloa to Michoacgn. It penetrates the desert grasslands of 
the Mexican plateau only insofar as it has followed the major river 
systems to their headwaters, as in central Durango, Zacatecas, and north- 
eastern Jalisco. The northernmost locality in Durango for which I have 
a specimen of auropectoralis (taken by Nelson and Goldman, August 
1888) is Santiago Papasquiaro. Other populations of auropectoralis closely 
associated with neglecta at the edge of the desert grasslands have been 
documented by specimens from: San Juan del Rio, Durango City, Nombre 
de Dios, and Vicente Guerrero, in central and southeastern Durango 
(American Museum of Natural History, and the Moore collection); 
Laguna Valderama, in central Zacatecas (California Academy of Sciences); 
35 km west of Ojuelos, in northwestern Jalisco (Moore collection); and 
near Ibarra, northern Guanajuato (Moore collection). An additional breed- 
ing population was located 25 km north of Lagos de Moreno, Jalisco, on 8 
May 1960, and identified on the basis of voice. 

The small, peripherally breeding populations of S. magna auropectoralis 
that occur at the edge of the Mexican plateau appear to be associated 
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with irrigated farmland and the grassland bordering cienegas and ponds. 
I visited four of these peripheral colonies in May 1960: (1) on irrigated 
farmland in the valley of the Rio Graceros, near Vicente Guerrero, 
Durango; (2) near a cienega at the northern edge of Nombre de Dios, 
Durango (see Figure 13); (3) at the edge of a cienega just east of 
Durango City; and (4) near a series of large, artificial ponds 25 km north 
of Lagos de Moreno, Jalisco. The desert grassland surrounding these 
populations was inhabited exclusively by S. neglecta. It would seem, then, 
that the ecological relationship between S. m. auropectoralis and S. neglecta 
at the southern end of the desert grassland is similar to that between magna 
and neglecta in the zone of overlap in the north-central United States, with 
neglecta occupying the drier uplands and auropectoralis exhibiting a pref- 
erence for the more moist grassland environments. 
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SUMMARY 

1. Specific limits for morphological and vocal characters are presented 
for those populations of the two species of meadowlarks that breed in the 
desert grasslands of the southwestern United States and the Mexican 
plateau. The current taxonomic treatment of these populations is accepted. 

2. Specimens in the hand can be readily identified as to species accord- 
ing to the extent of white in the rectrices. Both races of magna have con- 
sistently more white in the tail than does neglecta, with no overlap noted 
in the series examined. 
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3. Useful supplemental morphological characters are the greater extent 
of yellow on the cheek of S. neglecta (if determined properly), and the 
darker, lateral crown stripes and general upper parts of S. magna (ref- 
erence series required). There is overlap in all mensural characters. 

4. The two species can be readily distinguished in the field on the 
basis of consistent differences in their respective call notes and primary 
songs. The breeding populations of the desert grasslands were found to 
have the same basic vocal characters exhibited by the other populations 
of these species that have been studied thus far. These vocal characters 
appear to be more conservative, geographically, than are the morpho- 
logical characters, and this is especially evident in the wide-ranging S. 
magna. 

5. In Mexico, breeding S. neglecta are confined to the desert grass- 
lands of the central plateau and are geographically isolated from those 
populations in the southwestern United States. $. m. lilianae is not found 
farther south on the Mexican plateau than northwestern Chihuahua. Few 
areas have been found where both lilianae and neglecta breed. The habitat 
preferences of these species at the northern limits of the desert grassland, 
i.e., S. neglecta in irrigated land and S. magna in the more arid, natural 
grassland, is a reversal of their usual ecological relationship elsewhere 
within the zone of sympatry. 

6. S. m. auropectoralis has penetrated the southern limit of the desert 
grassland only insofar as it has followed the major river systems of the 
Pacific lowlands to their headwaters at the western edge of the central 
plateau. Four of these peripheral colonies were visited, and all were 
associated with irrigated farmland and the grassland bordering cienegas 
and ponds. The desert grassland surrounding these populations was in- 
habited exclusively by S. neglecta, thus reflecting the ecological relation- 
ship reported for the two species in the north-central United States. 
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