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glacial advance. The thin sandy $o0il along the stream bottoms

and out-wash planes gives rise to a bushy vegetation primarily

of Chimisa and Apache plume. On the steeper slopes of the

eroded hills bare gravely ground is more extensive than are

areas occupied by sod-forming gramma and muhly grasses.

latter grows in slowly expanding tightly pdcked rings

blades from the centers of which the growth dies back

caused by a depletion of nutrients, he former if not over=-
Kheds

grazed will proliferate over the arroyo be&%egs of the foothills

where the gradient is less steep and the rains have a chance to

soak into the soil before the water all races away down the

eroded channels. - The massed spikes of gra grass like

millions of tiny sickles, tremulous and glittering, reflect

golden sun in the autumn of the year when snake weed and

chimisa a1 all afire and purple asters declare their own

private sprii And they last all wiﬁfur through the snow.

rom the willow thickets

the Rio Grande and its tributary water courses to the alpine
meadows of the Sangre de Cristo range I learned to know the
birds of New Mexico. Because the mountains rise five thousand
feet above the river valleys,spring does not come everywhere at
once in New Mexico. It spre s slowly from the lowest altitudes
of the major river bottoms beginning in March and April to the
mountain tops by mid=July. Throughout this alti in: range
the habitats @vailable vary widely, which, as one would expect,

has resulted in a great diversity of bird species breeding
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In the remaining nests eggs we aj in some howewer only one
lutch of four. Since

any of
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nest in which the ting female w

reo and the Gray 1tcher belonging tc he confusing
Empidonax genus The Western Gnatc >hers, a drab version of
Blue-g 7, are found here also in 7 They are
recognized by their small size,
zzling voices and nervous activity. When a pair are dis+

covered in the act of building a mnest in which they may seem to

be completely preoccupied and indifferent to observation, it is




well not to approach them too closely or to linger around to

watch them at work for they have the curious habit of moving

their nests as soon as the observer leaves, provided no eggs

have yet been laid. I remember an incident of this sort when
I came across a very busy vocal couple, one of which was
carrying an enormous beakful of nesting material that looked
like cotton lint. I watched them only long enough to find
out where the nest was being built and then departed immediately.
On returning a sufficient number of days later to have given
them time to complete the nest and for the female to lay a
full clutch of eggs, I could find no trace of the nest =- not
the least scrap of material or slightest indication that a nest
had ever been started in the place where I was positive I had
seen them building =~ nor any signs or sounds of them. So
completely had the nest and the birds vanished that I began
to doubt the soundness of my memory.
B i

Other birds of is |2 ictforest zone are two sedentary
species, the Canyon and the Spotted Towhee, both of which
live the whole year around without wandering far afield in
an environment that changes only with the ocillations of the
seasons. In winter they forage for wild grass grain and in
thickets for the diminutive seeds that sift to the ground from
the beige chimisa plumes, but when tt eds are hard to find
under a blanket of snow in the chilling cold of sub-zero
temperatures they accept without question or hesitation the

+he bonanza of my feeder, With the advent of warm weather the




towhees retreat once more to the safety of the same thickets

hide: i 3R :
to,sécrvt their nests; the Spotted Towhee concealing hers on

the ground, the Canyon Towhee building her more bulky nest

up among the protective branches. These two towhees are
hardly similar in any otker respects. The Spotted or Rufous=
sided, except f it ] habits, is f: less secretive
than the Canyon or Brown Towhee which skulks through the
underbrush uttering a mewing, metalic complaint when disg
turbed. The song of the Canyon Towhee is a monotonous series
of notes all on one pitch like the r: le of the Chipping
Sparrow but greater amplitude The Ru 1s=sided's song is

gayer compositi more like [ astern Red=eyed Towhee to

E

which it bears a lose: e The male is an indefatigable

singer, voicing its y nation from the first day of

11 warmth in Ma vell into Ju One awakes on
those rare, unexpect
mornings in March to
bedroom
dormancy of winter.
The only warblex t breeds 1 the juniper-pinon forest of
foothills of the Sang de isto Mountains is the Black-
throated Gray. In 11 hey a uncommon in this association
then heax | > as they demarcate their
breeding
reminiscent by its buzzy qu
of the Black~throated Green to which

closely ated : se /o warblers




together with Golden-cheeked, Hermit, and Townsend are thought
to have evolved from a common prototype during the retreat of

the last of the Quaternary ice sheets. That time of rapid

v A
melting and withdrawal of the glacial front closely followed by

an extension northward of the coniferous and hardwood forests
‘wns also a period of expansion of the ranges of many species of
birds. It may have been then, some twenty thousand years ago,
that the present migration patterns for many kinds of birds

were first established, and for some species to this day are
still being extended and reinforced. There is no general agreef
ment bedween scientists as to the initiating causes of migration
among birds, but there seems little doubt that the glacial
advances over the northern hemisphere drove many species

towards the tropics into permanent residence for the duration

of the age for those that survived. We don't know whether in
the long interglacial period, warmer than today, more than one
hundred thousand years ago, the small passerines had established
regular migration habits, nor do we even know what species

lived then; palaeontology informs us little. Morphological
evidence indicates, however, that with the retreating ice

and the expansion northward of many tropical types speciation
took place simultaneously with the development of migratory

Vo rious
routes. As with the races of the Trails Empidonax flycatchers

which could have been determined when the continental glacier
withdrew and the birds reoccupied separate regions of the

liberated continent by different paths of advance, and-as.the

differentiation-between the Yellow=bellied and the-Western




species ~both. ground nesters mm.might.also~have -been-brought
+5=0 the speciation of the four warblers of the genus
dendroica most-closely-related.to.the.Black-throated-Gray-as

propesed-by ’ could have an analogous

explanation. The give species here considered: Black-throated

Gray, Black-throated Green, Golden Cheeked, Hermit, and Town+
send all winter in Mexico and Central America north of the
Isthmus of Panama, Since they share the same general ancestral
home and since the features of their plumages are alike in
pattern it is not inconceivable that they have descended from
a common prototype. This postulated ancestor would have been
a tropical species, as in genetic origin are all the members
of the Wood Warbler family. During the most recent period of
glaciation they were confined to a substropical or at least a
temporate climate and when the ice sheet began to retreat
climatic changes made available vast regions into which the
protortypical warblers could advance. Such creation of more
habitat and new territory on a wide front in North America
could not have failed to have a marked stimulating influence
on population growth, and the avifau of Mexico responded by
colonizing the empty land. The prototype species of these
warblers fanned out to the east and west as it moved:north
into what is now the United States and in s ing established
more or less distinct locs porx tions
cold drove back towards their ancestr:

wiih the slow wa g d tiner these fluctuating

movements gradually le hened into definitive rou ; for each







ith the development and genetic fixation of these

cteristic migration patter which served as ap”isolating
mechanism on the group, tending to reduce contaet and oppor-
tunities for interbreeding between different group individuals,
evolutionary changes followed slightly divergent lines within
each coherent population, and thds the process of speciation
proceeded, The differential adaptations that have taken place
on the matrix of the prototype species are reflected in both the
morphology and behdavior patterns of the separate populations.
Morphological,differences are manifest by plumage variations
between the five species, whereas behavior differences are

exhibited by nesting habits, nest structure, and materials

ol /»av\éa.,}
use%r Thé plumages of Black-throated Gray and Townsend Warblers
>

are almost identical in pattern:the difference between them
being that where the former is white the latter is yellow. In
the Black-throated Green and Golden-€heeked the black auricular
patch present in the first two species is reduced to an eye=
stripe and the cheeks of both are yellow, but the crown and
back feathers which are black in the Golden=cheeked and Qe
greenish in the Black=throated Green. The Hermit Warbler is
like the Black=throated Gray but with an all=yellow head. They
all have black throats, and all but the Townsend white breasts.
These descriptions apply to the males of the species. That
these five species, fundamentally so similar, arose from a protof
by fortuitous evolutionary influences acting on
geographically isolated populations is generally accepted by

ornithologist. The same process has been proposed to account




for the differences between the Myrtle and Audubon's Wurblersg

which,..however,.hybridize where their ranges-intergrade, and for
speciation within.other. genera of warblers, as for instance the
Mourning, MacGillivray's;-and Connecticut,

Higher inthe foothills, “above the pinon-juniper zone,.in
the shaded canyons, where small brooks still flowing in spring
trickle away their last-water to the alluvial sands-of-the valley,
ribbons of tie aspen, fir, and-ponderosa pine- forests-extend

Than Hhose
down to lower Altltuuex\ ¢-which, on the exposed, sunbaked
slopes, they are umable .to okist‘ In the relative humidity of

Ners Mexi -
thcse dark canyons several species of birds find a favorable

hab1trt. In the wild current bushes that border the ephemeral

mountain brooks MacGillivray's Warblers, the counterpart in
the west of the Minnesota Mourning Warbler, but distinguishable
from them by possessing white cyq\;ids most marked in the male,
build their nests. In-all-respeets-as-regards.behavier the

>Gillivray!s is no less shy and secretive than the Tournln"

g_»jh; Red-naped and_ w;nggm:ggl‘_;gggg%err° who drill their nest holes\
;i t

spens offer preferred nesting)in the living trees.
Audubon's Hermit Thrushes build their bulky nests in seedling
firs, not on the ground 5 do their eastern relatives. The
Western Flycatcher analggous to the Yellow-bellied of the north-
eastern coniferous forests resides here t or the short
summer, building >S ne ike the Phoebe out of sheds of moss
covered banks, rotting hollow stumps, and under wooden
The other Empidonax flycatcher of these canyons ,the
Hammond's places its neat compact cup~like nest on the high

branches of mature firs., As one ascends these canyons, the




mountain slopes that contain them become less precipitous and

the pinon-juniper forest t cloaked them at lower altitudes
mixed growth of Gambel's oaks and ponderosa
open slop 1e oaks rarely attaining a height

more than ten feet yrow in low scrub ang s that form a

pines. Black=headed Gros?beahs

common resident species in
these thi ots, he L1 baks are small and scattered they
provide cover for ground nesting Spotted Towhees, Gray=headed
and, at the lowest altitude of their range, Green<tailed
Towhees.

Among the warblers three species occur in limited numbers
of which the Virginia and the Orange=crowned nest on the ground
in the most stunted oak thickets, and the Grace's nests in the

. I have seen the Grace's Warbler here more often than
the other two but have never found its nest, whereas by luck and
hard work I have found and photographed both the Virginia == the
more common of the two =-- and the Orange-crowned Warbler; but of
this latter I have never seen more than one pair, To find the
Orange=crowned nest I devoted the better part of a week following

discovery of the bird. The male was singing fr p branches of
he tallest Gambel's ks growing on a steep gullied slope. He
ranged across the mountain side for almost a quarter of a mile
staying always on the same contour, voicing his feeble trill

repeatedly from the same high perches for minutes on end. Any

of the singing posts, I knew, might be close to the nest and I

searched for it in the oak thickets on hands and knees. I




hoped to flush the female, in which case the search would be
over, or at least to cause her such anxiety that she would

o
show herself to me by scolding. Then, if only I could keep
I

her in sight until her alarm subsided she would inevitably
)

reveal the location of her nest as she returned to it. But
it was a futile strategy. For hours, day after day, from
various vantage points I watched the male as he moved about
his territory, singing always from the same stations, but he
was never joined by his mate. To find that nest became an
obsession’=~ nothing else mattered =-- this bird above all
others I was determined to photograph. I recapitulated in

my mind all the evidence for the location of that nest in
different parts of the territory over which the male bird
roamed, and I tried to reappraise all the assumptions on
which the direction of my search was based, I started from
the beginning again and again to establish the area that the
male had staked out, and even went beyond that, assuming that
his apparent singing territory did not synchronize with the
breeding territory. This last assumption ultimately rewarded
my persistince. Early one morning a week after first hearing
the Orange-crowned sing, I had wandered well beyond the
boundary of what seemed could be a reasonable extension of the
area he had outlined by singing, and while looking across a
small ravine I saw a small bird fly to the ground under a low
flowering shrub. It did not rise again and while I debated the
meaning of this action the male Orange=crowned appeared on an

oak close by. He did not sing but presently the bird that had
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The aspen groves inhabited by the two species of sapsuckers,
mentioned above, also provide, in fortuitous collaboration with
the woodpeckers, nesting sites for Violet-green Swallows, which,
paralleling the Tree Swallow of the eastern part of the con-
tinent, nest in hollow trees, or preferentially the sapsucker

holes of previous

The rther one ascends into the Sangre de Cristo ran

above the oak-pine zone the more numerous and generally dis+
L

tributed the firs become as they replace the ponderosa pines until

between nine and ten thousand feet the forest is predominantly
a fir-spurce association with stunted aspens occupying the
slopes swept years ago by fire. ! Woul& be expected with this
change in vegetation there occurs a coneemitant modification of
the avifauna, A few species such as House Wrens, Gray-headed
Juncos, and Green-tailed Towhees that appeared first at a

lower altitude, are found here in greater abundance. But in
these cooler altitudes, equivalent climatically to the damp

£

evergreen forests of Canada, many new species séen only in the
northern latitudes of the Canadian coniferous zone make

their first appearance. Ruby=crowned kinglets quickly recognized
by their cheewy bubbling songs are very common'and their nests
high in the thick upper foliage of the spruce trees that grow

in matural parkslike arrangements are not hard to find by
watching the birds. Audubon's Warblerg, the western counter-
part of the Myrtle, and Pine Sisking both of which prefer the
spruces are also abundant. Nesting in the seedling evergreens

one finds here also the Audubon's Hermit Thrust, while the wild




currgnt bushes that flourish in the boggy swales of these high
valley meadows -~ too wet for evergreens -- and on the borders
of the mountain brooks provide secure nesting sites for the
White~-crowned Sparrow =-- the commonest fringilid of these

mountain heights ~~ and for Green-tailed Towhees too. The
€

songs of the White-crowned, which here are announcements of

the rights of possession, are the same searching, plaintive,
: : ; by v asthiea
whistles of winter evenings SVAjAsxmlLur bird$ axre settle

noisily for their night-time roost in the willow thickets along
the irrigation di 1€ But though their songs are alike they

are not the same birds; those resident in winter where I live

Gambel's White-crowned that hax come down from breeding

ace that
here in th angre de Cristos bu grates farther
for the winter,
7 Jays, the

uttering t ir whini

and Caliope

ish Columbia

Indian

1igh alpine basins the spruce trees, which
higher than the open meadow,

harmony with the entire scene as if




planned with such incomparable sensitivity that not even the
suggestion of falsity intrudes to defile the beauty of the
scheme. Every feature appears as it has to appear in con-
Jjunction with all others like the pieces in a gigantic jigsaw
puzzle each occupying its single possible place. No dis#
cordant note can be perceived down to the smallest detail.
From the wide spreading lowest limbs of the spruce trees on
the edge of a grove to the lonely topmost spire each branch
assumes its uniquely predestined position in perfect agreement
with those below. The trees crowded behind;~some taller some
less tﬁll; seem not to conflict with those occupying the fore#
front positions, but with intermeshing limbs give cooperative
support to the integrity of the group. And around and between
these clumps of tall dark evergreens the marshy meadow with
golden brook gurgling under flowered banks joins with
symbiotic intimacy the disparate elements of the scene. Milky~-
plumed helebore with stiff, coarse, accordian=pleated leaves
is no less intrinsic to the total synthesis than ie the fragile,
blue-pink mertensia that|/decorates se /subtly the pool sides.
This marvelously complex yet harmonious creation could not have
been the purposeful product of conscious effort; it could never
even be replicated artificially for it is the work of an
enormous multiplicity of mysteriously inter+webbed, cosmic

forces: the imperceptible ebb and flow of seasons, 10,000 years

s 5 ! A . e d » 5
of changing climates, and the invisible emgnations from outer
/

space that leak through the atmosphere's protective barriers.

The-arehiteet—is-patient-Nature-herselfs




It was in such a high alpine basin that I found my first
Ruby-crowned Kinglet's nest, I was sitting on the mountain
side, from where I could look down upon the meadow, admiring
the serrated profile of a tight grove of spruces when I
became aware of the repeated flight of a small bird into the
top of one of the shorter trees. I identified it as a kinglet
and its behavior suggested the presence of a nest, which by
climbing the tree I quickly verified, The nest/when I diss

covered ity was being built but after the eggs hatched; I was

’

able to photograph the kinglets. By rop?_mg -he top of the

nest tree to a considerably taller close neighbor, then

cutting it off below the nest I lowered it gradually to the
ground between the two trees. The kinglets were remarkably
table to this manipulation and to my photographic
activities which I carried on from only a dozen feet away.
When I had finished I hoisted the cut=off top about half way
up to its original height and left it there until the young
birds had flown, This was ] the simplest nest lowering
projects I have ever done, a 1iough at first glance the
situation did not appear to promise such easy
Higher—yet-on-the mountdin side under the crumbling
rock walls of glacial cirques, i ich ast remnants of
Pleistocene ice melted resistingly away thousands of years ago
on the slowly warming planet, small tarns retain through the
short alpine.summer, in ¢ ally transpai: t waters, a frigid
age=-long continuity w lue ancestral ice that produced

and fed them, These lowering amphitheaters are the summer
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soil with which when they freeze to immobility in moments of
larm they blend in perfect camouflage. Then if the position
has not been well noted the bird is not easily found again,
Curious as the behavior of Horned Larks is, that of Pinon
s, that nest in tt uni s and pinons distributed in patchy
groves across the annahs is even more interesting. For
one thing they r il se colonies, a habit not shared by
the common Woodhouse's or Scrub Jay of New Mexico. I have
already described two colonies of Pinon Jays observed over a
period of several weeks, in which, mysteriously, only three
nests out of twenty-six survived predation or desertion and
successfully produced young bi 5 5 at one of these
nests that I first photogr: d Pi Jays and was able to
witness some of their pecul
very well to the photog
and were disturbed on
During the first twc
was cool despite its being mic ¥, and because the young were
as yet featherless, t ms stayed for long periods on the
nest brooding. From time > time she would rise up on the nest
and feed her young by r rgitation, and when her mate appeared
he too would feed in this manner, assist t by her taking
some of the food he had raised from his crop and giving it to

the babies. She kept the nest scrupulously clean by swallowing

all her offspring's excrement, and in every respect was a most

solicitous and devoted parent. When I changed film in the camera




she would q tly slip i nest, but would return immediately
when I went back to my car from which I operated the remote
control el Feeding by rgitation is not a practice of

rub Jays or of the Eastern Bl 2 < I method used
by crows. In Maine I fi b w: this manner of feeding from

blind beside a crow's nest i sSpru , and was subsequently

ong Pinon Jays in New
a closer corvine relationship
between them and crows than between Pinon Ja : s other
genera E blue Lum d jays i iy insight revealed to me

red

ous nonsense,
Pinon%
they knew how
e and behave
g straight
they share
not know
although I would be less
re well known £ heir g life
which includes a primytivc intra-grot

signals anc larm calls

have adopted community 1 ing, foraging the country+si

large groups in winter and nesting in loose colonies at whatever

time of year, by virtue of abundant food, is auspicious for




breeding. Whether they have developed as sophisticated means
ation as have the crows has not been determined.
It is not surprising that within crow society an attenuation
of the isolating influence of territorial claims and defense
that surrounds the mated pairs of most bird species should
have occurred, and that more complicated relationships between
individuals of a group have developed. The weakening of pair=
bound barriers thus permits cooperative associations, among three
or more individuals, to form for the care of the young, but also
to allow nest sharing by two females, a situation for which some
evidence has been aduced. The acceptance by a mated pair of a
third bird of the same species as a helper at the nest in caring
for the young is a phenomenon that has frequently been observed
with many other species, and I too have seen assistance given
with complete tolerance by the proprietor birds at the nests of
Florida Scrub Jays and Brown-headed Nuthatches, Therefore the
tolerance of a helper at the nest is not a circumstance that

can be considered derivatively related by evolution to

communalization since it happens where no community structure

exists.

An equally interesting behavior of Pinon Jays that protects
their young from discovery by predators, and therefore has
survival value, is the way they approach their nests by walking
to them from some distance away and then climbing up from branch
to branch., Never have I seen a Pinon Jay fly directly to its
nest, or to the tree in which it is situated, or even to one

close by; nor have I ever seen one perch in the top of its nest
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