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CHAPTER I
INTRODUCTICN

STATEMENT OF THE PROBLEM

The purposes of this study are to determine what kinds
of poeket gophers of the genus Thomomys oecur in Bernalillo
County, New Mexico, and to reveal the relationship between
the pocket gophers occupying the Sandia Mountains and those

oceurring in the valley of the Rio Grande.

Few comparative studies have been made of the pocket
gophers of Bernalillo County. Indeed, little work, with
the exception of the deseriptions of new kinds has been
done on pocket gophers in the state of New Mexico.,  Many
of the early workers who came to New Mexico passed thwwaah
Bernalillo County. Gblloatiana @f ;ggﬁﬁgwr
Je 4. Loring in 1894, at ﬂ@tﬂu&&lls, A&hnqu»xqan; and Belen,
by James H. Gaut in 1&9@«93, in ma Manzano nomma, and
by Vernon Bailey in 1889, at Albaqaqumm;

Bailey (1915, p.82) referred pocket gophers from the
Manzeno Mountains to Thomomys fulvus fulvus Woodhouse,

Since Goldman (193k, p.416) showed that.:; fulvus and T.
perpallidus were conspecifie, and Hall (1932, p.325) demon-
strated intergradation between I. perpallidus and T. bottae,







all pocket gophers assigned to the JI. fulvus and I. perpe
groups have usually been known as I. bottae.

Kelson, (1951, p.64) in an examination of the relation-
ships of the subspecies of Thomomys bottae in New Mexieb, con-
cluded that pocket gophers formerly assigned to I, b. fulvus
from east of the Rio Grande were sufficiently distinet to
warrant recognition as two new subspecies, Thomomys bottse
mys bottae cultelius. The pocket gophers
of the Sandia and Manzano Mountains, according to Kelson
(22« gifs), fall within the geographie range of I. b. actuosus.
Kelson's map showing the geographic distribution of the sub-
species of Thomomys bottse in New Mexico, indicates a wide
hiatus between I, b. getuosus and I. b. connectens. This
hiatus 1s non-existent as will be pointed out 1&#@&. |

Pocket gophers inhabiting the valley of the Rio Grande
near ubuquerqua, were referred by Bailey (op. git.) to

omony s perpallidus gureug Allen, Hall ’@»«9‘35; F&M} d@ﬁw !
eribed &peeima from tm ﬁmm% area as a m mbw

actuosus and Thom

County, New Mexico, He states that T. b. paguatae is kmown
only from the vicinity of Cebolleta, but probsbly ranges
southeastwardly toward the Rlc Puerco. This form might

thus be expected to oceur in Bernalille County.







MATERIALS AND METHODS

Approximately 145 museum study skins and skulls were
useds Most of these were obtained by the author and are
preserved in tbe University of New Mexico Collection of
Vertebrates, but some specimens were borrowed from the U,
8. National Museum, and the University of Michigan Museum
of Zoologye

Specimens were grouped according to locality, age,
and sex. Because sex plays a primary role in variation
among pocket gophers, and because fewale gophers are more
often obtained than males, only mature female gophers were
used in comparisons to reveal geographic variation,

Bxternal measurements used were total length, tail
length, and length of hindfoot. Cranial measurements chosen

31 length -- From anteriormost projection of
the ‘“ﬁ‘imua to p@stawaarﬁwat pmuaeatimn of ﬁk@
ogeipital aendymaw» , |

; Basilar length -~ From the anteroventral 1ip o Wb Paris
men magnum to the posterior nargin of the alveoius of
the ineisor.

Breadth across zygomata -~ The distance between the most
lateral points of the zygomatic arches,

Breadth of rostrum -- The greatest breadth, usually taken

at the level of the two ridges serving as attachments

for the masseter muscles.

to show the dif‘smemcas in sigze and proporticns ura ag follﬁwnﬁ {







Alveolar length of maxillary tooth-poy -~ The length
from the posterior margin of the alveolus of the
third molar to the anterior margin of the alveolus
of the premolar.

Palato-frontal depth -- From the palate between the
molariform teeth to the frontal directly above,

Palatal length -~ From the posterior margin of the

palatal bone at the emargination lateral to the
palatal spine to the anteriormost extension of
the premaxilla Jjust anterior to the incisors,

Length of passls -~ The greatest external length.

Breadth of braincase -- The breadth across the brain-

case at the squamosal notches just above the
external auditory meatae.
gadth -~ The greatest breadth of the skull

acrogss the mastoid processes.

ength of rogtrum -- The length from the lateral margin
of the lacrimal (in dorsal aspect) to the tip of
the nasal that is on the same side of the skulls
across the top of the skull between the eye sockets.

Length of skull exelusive of rostrum and gociput =~

Measured along the mid dorsal line of the skull

-« The least distance

from the anteriormost point of frontals to the

posterior border of the interparietal,






g -~= The greatest combined

breadth of both nasals,

Breadth of nasals posterdorly -- The breadth of both
nasals taken at the point of their farthest poste~

rior extensions,

In descriptiaas of aolar, capitalized terms, refer te
those in Maerz and Paul (1930); those capitalized and in
parentheses refer to those in Ridgway (1912). Those ineluded
in quotations are also from Ridgway. Color terms not capital-
ized do not refer to any definite standard of color nomen=-
clature.

Unless otherwise indicated, specimens are in the Univer-
sity of New Mexico Collection of Vertebrates. Those in the
United States Biologlcal Surveys aollaetian are 1&an£1f1¢d
by the initials B8y while those in thi ﬁhiver&ity of Michigan
Museum of Zoology by the initials UM.

A hybrid index, taken from Hubbs, Hubbs, and Johnson
(19%3y pe6)y vas used as a size index in figure 2. Condylo- |
basal length was arbltrarily used in figures 3and % as a
eranial size index and 18 comparable to other~éranial'mm@a~ 
urements. ‘

In lists of specimens examined, localities are arrangeﬁi
first by state, These are listed from north to south. If
two states are at the same latitude, the westernmost is
listed first, Within each state, localities are grouped by

counties, which are listed in the same geographic seguence







as the states., Within each county, localities are arranged
from north to south. If two counties are at the same lati-
tude, the westernmost is listed first. Localities under-
lined are not represented in figure 1 to avoid erowding.

The synonomy of each subspecies ineludes names applied
to Ihomomys from Bernalillo County. Names of plants follow
Keafney and Peebles (1951), except those of the grasses
whieh follow Rominger (1955).

Data on the relationship of life zones and vegetation
to climate and elevatlon follows Baker (1944, pp.223-254).







ECOLOGICAL DESCRIPTION OF BERNALILLO COUNTY

Bernalillo County 6ccupi‘es a north-central position in
the State of New Mexieo. The dominant physieal features of
the county are the 8S8andia and Manzano Mountains in the east-
ern part of the county, the valley of the Rio Grande in the
central portion, and the valley of the Rio Puerco to the west.

The Bandia Mountains consist of a fault bloek that rises
over 5,000 feet above the valley of the Rio Grande and pre-
sents a formidable escarpment to the west. The highest
point 1s Sandia Crest with an elevation of 10,678 feet. The
east slde of the mountains slope more gradually. The long
axis of the mountains runs north and south and effeetively
divides the county., The Sandia Mountains are composed of a
lower layer of granite, sehist and qmwm, aawm by m
upper layer of sandstone, mgm, and shale. :

The vegetation of the Sandia and Manzeno Mountains is
representative of three litwmm !Jpw Sonoran, www
tion and Canadian-Hudsonlan, The dominant vegetation of
the Upper Sonoran zone of the sa:idias and ﬂm&a&aﬁ is
pinyon pine (Plnus edulis) and junipers (Juniperus monospe
and J. geopulorum), apache plume (Fallugia paradoxa), oak
(Quercus turbinells and Q. grisea), and a variety of grasses.
The pinyon-juniper community is best developed at altitudes







between 6,000 and 7,000 feet, Annual precipitation averages
12 to 15 inches and the snowfall from 20 to 50 inches. The
mean annual temperature is 50° with a mean of 30° F in
winter and of 70° P in summer (see p.5).

The Transition zone is lérgely vegetated with yellow
pine (Pipus ponderosa), gambel oak (Quercus gambelil) end
grasses, Serub oak (Quercus turbinella) and aspen (Populus
tremuloides), are present as subclimax., There is consider-
able variability in plant communities due to slope and ex-
posures The Transition zone oceurs from 7,000 to 9,000
feet. Annual preeipitation averages 15 to 20 inches, and
the snowfall from 50 to 100 inches. The mean annual Tem-
perature is 40° F, with a mean of 20° F in winter and 60° P
in summer.

The Canadien-Hudsonian zone is chiefly vegetated by:

| mi), Blue spruce (RBlgcea
ans), Douglas-fir _iégiigfﬁﬂai,ﬁﬁjﬁﬂﬁ&ﬁ&&y.ﬁhit9 f1I
; v .5ggagggi),fxnﬁ,&lginm ftr ‘i“7! .¢:{¢ﬁ§;j f“ 
Gambel oak appears to be disclimax., The Canadian-Hud-
sonian zone ranges from 9,000 to 10,678 feet, Annual
precipitation averages 20 to 30 inches and the snowfall

B o Sr L2 ‘.‘l'-» ‘

from 100 to 150 inches. The mean annual temperature is

35° B, with a mean of 15° P in winter and 55° F in summer,
The pledmont alluvial plain between the Sandia and

Mangano Mountains and the valley of the Rie Grande is

composed of erosion products from the mountains and in






part 1s covered by alluvium of the same type found in the
valley., The plain slopes from 6,200 feet at the base of
the mountains to 5,000 feet in thé valley with an average
slope of approximately 200 feet per mile.

This plain falls entirely within the Upper Sonoran
zones (Grasses present are predominantly blue grama (Bouteloua
gracllis), sixweeks grama (Bouteloua barbata), sidecats grama
(Bouteloua curtipendula), ringgrass (Muhlenbergis torreyl),
the dropseed (Sporobolus eryptaendrus), and the three-awn
(Aristide adsgensionis). At present the grasses in many
areas are in a state of disclimax, Cane cactus (Qpuntia
imbricata) and yucca (Yucca baccata and Zuges glauca) ave
also present, Other areas support only snake weed sutier
Zezla spp.), Russisn-thistle (8alsols pestifer), apache
plume (Fallugis paradoxa), and some seattered Junipers.

In the llbaqu@xqma,area the Upper Bonoran grasslands
range from 5,000 to 6,200 feet, Annual precipitation averages
between 8 and 12 inches and the snowfall less than 20 inches.
The mean annual temperature 1s 60° ¥, with a mean of 34° F
in winter and 75ﬁ F in summer, ‘

The valley of the Rio Grande transects the central pore
tion of Bernalillo County, and the river falls from north

to south approximately five feet per mile,

The soils in the valley eontain relatively more clay
and silt than those of the alluvial piedmont, and are poten=
tially more fertile. Management of irrigation and agricul-
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tural practices generally reflect the productivity of these
solls. They are generally deepAsoilé and are underlain with
very permeable, sterile river sand.

Vegetation other than a variety of agricultural erops
is largely cottonwood (Populus deltoides), Russian-olive
(Elaeagnus angustifolia), and willows (8alix spp.).

Mean annual precipitation and temperature fall within
the range of the Upper Sonoran zone.

The area to the west of the Rio Grande slopes upward
towards Mount Taylor. It is broken by a series of mesas
and buttes and falls largely within the drainage of the
Rio Puercos

This area falls within the Upper Somoran zone and is
composed mostly of grassland, with junipers (Juniverus spp.)
and pinyons (Pinus edulis) occupying the hig&er nesas.
Considerable overgrazing and subseguent wind erosion have
created large areas completely denuded of grass. This, in
some instances, has led to the development of sand dume
seres, In these seres the natural vegetation has been
replaced with rabbit brush (Chrysothampus parryi), and
cane cactus (Qpuntia imbricata)

also common,

Mean annual precipitation and temperature falls within
the range of the Upper Sonoran zone.
A series of wvoleanic cones occupy the area immediately

west of Albuquerque. Their flows created a line of basalt







b % 5

bluffs that rise 100 feet from the alluvial piedmont west of

the Rio Grande,
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CHAPTER IIX

ACCCUNTS OF SUBSPECIES
JHOMOMYS BOTTAE ACTUOSUS KELSON

Thomomys bottae agtuosus Kelson, Univs Kansas Publs,,
Mus, Nat., Hist. " vol. 5’ P 67, Oetober lg l951¢

Lype -~ Male, adult, skin and skull, no, 119053, U. 8.
Hational Museum (Biological Surveys Collection), obtained
at Corona, Lincoln County, New Mexico, on October 13, 1902,
by James H. Gaut; original number 591,

Bange -~ Occurs in the mountain ranges of central New
Mexico from the eastern slopes of the Sangre de Cristo
range at Mora southward to the Sandia, Manzano, San Andres,
and Capitan mountains (Kelson, 1951).

Dlagnogls -~ Size: medium for species (see table 1),
Colors upper parts from a Saddle or (Sayal mwn), to a
Grouse or (Ochracecus-Tawny) with an over-lay of darker
haips on the back; sides Adobe grading into Butterscoteh;
underparts from Oakbuff or (Clay Color) to a Yellow Beige or
(Cinnamon); pes%auricular patehes well marksd wi%h black;
hind feet and forefeet whitish with aolor of forefeet grad-
ing into that of upper parts more than does eolor of hind

feet; dorsal surface of tail same color or darker than
upper parts, lighter below, tip all white., Skull: accord-
ing to Kelson (1951, p.67) "size medium; comparatively
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smooths rostrum moderately depressed distally; nasals moder-
ately inflated distally, usually extending posteriorly not
quite to level of dorsolateral spine of frontal, and together
usually forming broad V posterierly, but sometimes truncated
or rounded; zygomatic arches with nearly straight and paral-
lel sides; interparietal lbngar than wide.," My own observa-
tions on specimens from the Sandia Mountains compare favorably
in most respects with Kelsonts éiagnosis. The exceptions are
that the interparietal is more or less trapezoidal rather than
rectangular, and the nasals extend postarimriy to or beyond
the level of the dorsolateral spine of frontals In addition
the zygomatic plate of the squamosal extends to or over the
auditory tube.

zomparisons -- From ﬁopetypex of Te h.. agtuosus fron
C:oroxm, New Mexico, specimens from the Sandia Mountains differ
as follows: darker, more blackish, less Ochraceous; feet
whiter, grading less gradually into dorsal pelage; size
somewhat larger. ‘ ‘

Ascording to Kelson (op. git.) I. b. agtuosus differs
from T. b« gul ‘, g from Hall's Peak, New Mexico as followss
Wiighter, more Ochraceous and lesé blackishj size larger; skull

slightly smallerj rostrum more depressed; tympanie bullae
slightly smaller; sygomatic arches less angular, especially
pronounced anterolaterally; and inecisors longer." My own

observations on specimens of I, b+ actuosus from the Sandia
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Mountains with those on specimens of I. b. gultellus from
Hall's Peak, compare favorably with Kelson's observations
(see figure 3).

From specimens of I. b. gonnegtens from Albuguerque,
2, be actuosus differs as followss darker, more Ochraceous
than yellowish; tail more distinctly‘bicolor; belly (Cinna=-
mon) as opposed to white; size smaller; skull markedly
smaller, less robust and angular, crastsiess pronounceds
zygomatic plate of squamosal extending over auditory tube;
incisors shorter; audital bullae rounder, less truncate.

Remarks -- There 1ls some evidence of intergradation
between I. h. actuosus and T. b. ¢
obtained from the west foot of the Sandia Mountains (9 mi,
E. and 3% mi, N, dlbuguerque) are intermediate between *bm
two subspeeles in all linear measurements taken as well as
in color (see figure 2)« As a group, these mtemsdiatas
appear to be ¢loser to 2. b. agtuosus than to Em ] ‘
One of these aniwals is eloser to I. b. gomnectens
sessing a nearly uhite belly, larger M, &M’Wl ?W
more yellow than @ehraaeous, and tail distinetly not bi-
colored, Two other amples are definitely intemeﬁate

zonpectens. Five specimens

in size and color in possessing bellies more Tawny than
white, lighter than in I. b« gctuosus, dorsal pelage darker
than in I. b. gopneetens and less yellowish, but not as
Ochraceous as in I. b. actuosug, tails only faintly bi-
colored with distinet white tip lacking, and hair on feet
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more nearly the color of that on belly. Two cther specimens
tend more towards I. b. actuosus in: dorsal pelage Tawny
with spots of Ochraceous in one to a Diffuse Ochracecus in
the otherj tail more distinetly bicolor, white tip on tail
more discernable, In size, the skulls of all the above men-
tioned individuals tend more towards I. b. actuosus than

T. B. gomnnectens. Most cranial characters seem to be inter-
mediate. The rostrum is broader than in I. b. actuosus,

not so broad as in I. b. gonnectens, and the skull is flatter
than that of I. b. aetuosus, approaching the econdition found
in I. b. gopnectens. Specimens of gopnectens and agtuosus
were found in close proximity to one another in the area of
intergradation (see figure 1),

Pocket gophers of this subspeecies occur in Tijeras
Canyon between the»uhnaane and Sandia Mountains. Those col-
lected at Tijeras and Los Alamos in this canyon are typical
of I. bs agtuosus, but those at the mouth of the canyon
(8¢ mi, B, and 2 mi. 8. Albuquarqu&), while still referable
to I. b. agtuos ng are somewhat larger and distinetly paler
and possibly 1ndicate some gene flow from T. b. ¢

or an environmental influence such as deeper, sandier, or
lighter textured soil.

Pocket gophers from the SBandia Mountains show some
evidenee of variation within the population. Some gophers
from the northern end of the mountains are somewhat darker

than average. However, as a whole they are no darker than







the darkest ones from the summit or from other areas within
the mountains, As previocusly mentioned those from the mouth
of Tijeras Canyon are lighter. Other single individuals from
within the mountains are highly rufescent. In external meas-
urements and cranial characters, all the gophers from the
Sandla Mountains are similar,

Within its range, I. b« actuosus varies in size and color,

From thé Sandia Mountains southeastwardly, in specimens from
the Manzano Mountains and Corona, the skulls become smaller,
especially those from Corona (see figure 3). The pelage of
those from Corona is definitely paler and more rufescent,
than those from the Sandia Mountains.

When specimens of T be agtuosus from the Sandia Moun-
tains are compared with specimens of ‘T De W from
Hall's Peak, New Mexico, those from the S8andia Mountains
are paler, somewhat larger in axﬁérnal neasurements, and
with smaller skulls, When specimens of I. b. actuosug
from Corona are compared with smaimem of I. B. gultelius
from Hall's Peak, those from Corona are also lightar, simﬁn
lar in external measurements, but with somewhat smaller
skulls (see figure 3).

Sexual dimorphism, while present in I. b. actuosus,
is not as well marked as in I. b. gonnectens., In males

the crests of the skull are more pronounced than in females-
and as a whole the skull is more rugged and angular, Thevs

are no differences in color.







Beological Distribution -- Pocket gophers of this sub-
gpecies in Bernalillo County occupy the Sandie and Manzano
Mountains and the pinyon-juniper area to the east of the
mountains. By far the greatest numbers occur in the spruce-
fir zone in the mountains, Lesser numbers are found in the
yellow pine zone. The sparsest populations occur in the
pinyon-juniper areas. This distribution could possibly be
related to the type of soil or vegetation in each area.

Pelage and Molt -~ Speeimens from the Sandia Mountains
show a definite seasonal molt, Those trapped during the
winter months of February and March, show a definite darke-
ening through an inerease of black hairs on the dorsal sur-
face, while those taken in April show a general tendency
towvards a more Ochraceous ecoloration.

uction -~ In this study no speeial effort was
made to obtain extensxve.raproéuativa data, however, the
following ohau#v&t&ené W§?§ maﬁb;- ea,Apr111%Vapﬁ 15, 19564
a large series (ﬁ?}-ef gophers :ﬂaaﬁﬁﬁﬁaiﬁﬁé in the Sandia |
Mountains. This s\nf;!;aé' mmimd specimens from elevations
of 6,700 feet at San Antonio to 104678 feet at Sandia Crest.
Two gophers from 6,?ﬂ0‘anﬁ ?,Eboyreet elevations contained

three embryos each. Four other gophers from approximately
74,500 feet had greatly enlarged uteri, Only one gopher from
Sandia Crest area contained embryos (3) and the remainder did
not have enlarged uteri, It 1s possible that elevation

plays some role in the reproductive pattern of I. D« agtuosus,






Specimens ned -~ Totaly 78, all from New Mexico,

Thomomys bottae actuosus |
Sandoval Countys 3/% mi. W. and 10-3/% mi, N, Tijeras, 12,
Bernalillo Countys 1-1/2 mi. We and 9-1/2 mis Ne Tijeras, 13
2=1/Y% mis We and 9 mi, Ns Tljeras, 2; 3-1/% mi. W, and 9 mi,
N. Tijeras, 8; 1/4 mi. W. and 7=3/% mi. N. Tijeras, 15; 1 mi,
Bs and 6+1/2 mi, N, Tljeras, 103 1 mi, B, and 1-1/2 mi, N,
Tijeras, 1; Tijeras, 23 12-1/2 mi. B, and 5~3/% mi. N, Albu-
querque, 13 9 mi. B, and 3-1/2 mi, N. Albuquerque, 53 8=3/4
mls Be and 3-1/% mi, N, Albugueraue, 1; 8=3/% mi, E. and 1
mi. N, Albuguergue, l; 9-1/2 mi, B. and 1 mi. N. Albuguerque,
13 8~1/2 mi, B. and 2 mi, 8. Albuguerques %; 1l-1/2 mi. E..
and 2 mi. 8. Albuquerque, 1,
Torrance Countys New Canyon, Manzano Mountains, 9,000 feet,
23 Capillo Peak, Mangano Mountains, 9,200 feet, 1j Corona,
5 B8,
Mora Countyt Hall's Peak, 5 BS.

P gERN







Thomomys perpallidus aureus Bailey, N, Amer. Fauma,
no. 394 p+7%, November 15, 1915,

Thomomys bottae comnectens Hall, Jour., Washington Acad.
Sei., vols 29, p.296, July 15, 1936.

Iype -~ Male, adult, skull and skini no. 66627, Mus.
Vert. Zool,, Univ. of Californiaj; obtained at Clawson Dairy,
5 miles north of Albuquerque, 4,943 fect elevation, Berna=
1lillo County, New Mexico, on May 6, 1935, by Annie M. Alex-
ander; original no. 2981,

Bange =~ Valley of the Rio Grande probably from north-
ern Socorro County northward to Bernalillo, including the
alluvial piedmonts bordering the Rio Crande near Albuguer-
que (Hall, 1936). |

diagnosis -~ 8ize: large for specles (see table 1).
Color:s In winter, upper parts from Desert to Cinnamon
Brown, with darker hairs predominating on mid-dorsal linej
belly eoloration whitish or whitish with a slight infasion
of Buff in some individuals; sides Raffia to Chamois; poste
auricular patches small and black; feet whitish above, more

or less blending with eoloration of bellys upper surface of
tall blending with dorsal coloration, under surface slightly
lighter., 8kull: large (see table 1); rostrum broad, from

48 to 55 percent of the length of the skull; nasals truncate
posteriorly; hamulus of lacrimal relatively large; interptery-

goild space Veshaped and provided with a median spine; zygo-







matic plate of squamosal not extending over auditory tube,
Comparisons ¢ According to Hall (1936, p.297) "compared
with Thomomys bottag aureus, gonne is larger in external
measurements, darker colored abbve, and below has the pectoral
region strongly marked with Cinnamon Buff rather than white,

e a2
L Ll

and is larger 1n every cranial measurement taken, In gon-
pectens the length of the rostrum amounts to more, rather
than less, than 67 per cent of the aygomatic breadth."
While I. b. gopnectens is generally larger than T. b. aureus,
it is not larger in every cranial measurement, and only in
about 50 per cent of the cases dces the length of the rostrum
amount to more than 67 per cent of the zygomatic breadth. In
I. b connectens the interpterygoid space is V-shaped rather
than U-shaped as in I. b. gureus, and the exoecipital extends
farther laterally in I. b. gounectens, revealing less of the
mestold face of the auditory bulla., Hooper (1940, p.4) dom-
pared I. b paguatae with I. b. gonnectens m found that
I. b. paguatae was similar “execept for i’m MW dorsal
and more Cinnamon ventral mlaraamn, _mﬁat&vﬁy broader
brain case, greater spread of wgm@a* narrower nasals,
actually and relatively longer prammllm arms, rﬂativaly
narrcwer rostrumy and larger and more rounded bullae.™
Remarks -~ Among named subspecles of I. bottae, the
ranges of which approach nearest to that of I. b« gonmeetens

the greatest similarity seems to be with I. b. paguatae.

Speeimens from Laguna and Juan Tafoya, New Mexico, were
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assigned by Kelson (op. glte, pr.65) to I. b. gonnectens.
These specimans have been examined by me and appear to be

closer to I. b. paguatae than to I. be ¢ A fuller
discussion of these specimens will be found under the account

of T. b. paguatae. There appears to be no perceptible dif-
ference in color between gophers trapped in the flood plain

of the Rio Grande and those from the east and west pledmonts
of the river; neither was any difference noted between spe-

cimens from Belen, Albuguerque, or Bernalillo,

ibution -~ By far the largest populations
of T+ b. gonnectens oceur in the irrigated bottomlands of the
Rio Grande at Albuguerque, Belen, and Bernalillo, New Mexico.
Smaller, scattered populations occur along both the west and
east pledmonts of the river and are found most often in the
| bottoms of small arroyos on the sloping pledmonts. The rela-
tive scareity of gophers on these pledmonts and the west slope
of the Sandia Nowtains might be another reasan vhy so fw
intermedintes between T. bs gpﬁwhé,g,\" | conpectens
were found., The relatively amﬂllar size Gf gﬁp&ﬁ&@ £%ﬁm.t&n‘
alluvial piﬁdm@mt as compared to those from the valley &s
graphically illustrated in figure 1. The faet that pelage
color of the valley and pledmont forms is not perceptibly

different might lead one to assume that the size differences
result from ecclogical factors rather than from gene flow
from I. b. agtuosus.

Pelage and Molt -~ Cophers taken in January and March
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show a well developed darkening of the dorsal surface, while
those taken in Oetober show less of a dorsal stripe. COne
specimen from west of the Rio grande at Albuguerque, collected
in October, is quite dark but shows some evidence of an older,
lighter pelage. GOophers taken in April are all in some stage
of molt from the darker winter pelage to the lighter, more
yellowish summér pelage, %ﬁose collected in April possess

a richer yellow pelage than those from October, possibly
illustrating a change due to wear,

Reproduction -~ Among 20 female gophers collected in val-
ley and east of the river, the following contained ambryosg
February 15, 19564 3 with embryos, 2 with 3 embryos, 1 with
5 embryosy Mareh 30, 1956, 1 with 4% embryos, 2 with uteri
enlarged indicating probable‘reprednative'aetivity.

} gxanined - Tbtal, 5&, all from New Mexico.

?7<1/2 mi, Ne albuQﬂarq¢ﬁ, 34 112 wi. W, and 7 mi. N, Albu-
querque, 13 4 mi. E. anQ??Vmiu N. Albuguerque, 13 7 mi. W,
Aibuquerque, 43 8-1/% mi. E. and 5-1/2 mi. N. Albuquerque,
13 9=3/% mi, E. and 5-1/2 mi. N. Albuguerque, 13 9-1/2 mi.
E. and & mi. N. Albuguerque, 23 3~1/% mi. N. Albuguerque,

9s Y4=1/2 mi. E., and 3 mi. N, Albuguerque, 33 5 mi, W. and

2-1/2 mi. N+ Albuguerque, 13 7-1/2 mi. B: and 2 mi. N,

Albuguerque, lj; Albugquerque, 4% BS, .
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Thomomys botise paguatae Hooper, Cccas. Pap. Mus. Zool,
Univ. Michigan, no. 422, November 1k, 19%0,

Type =~- Mature female, skin and skull, Univ. of Michigan
Mus. of Zool., no. 821585 obtained one-half mile north of
Cebolleta (Sebqyata Post Office), Valencia County, New Mexico,
on June 22, 1939, by Emmat T. Hooperj collector's number,
1332.

Range -- Known originally only from Cebolleta, but here
recorded also from Juan Tafoya, Laguna, and Suwanee, New
Mexico,

Mdagn: | w~ M8iges large (hind foot of mature female,
31 mm.)s Color: hairs of dorsal surface near Ochraceous-
Buff terminally end Dack Plumbeous basallyj hairs of ven-
tral surface with bases Dark Plumbecus and terminal parts
Light Pinkish Cinnamon; hairs of distal third of tail,
white, of; proximal twothirds, dusky. Skull: mederately
leng and rounded Wsany, not Wkadla' flatteneds mma
short (pramaxailaa extending at least 3 mm. posteriorly be-
yond them), narrow and conspicuously ‘broader anteriorly than
posteriorly (the posterior breadth averages 66 per cent of
the anterior breadth in the specimens examined); bullae
rounded and moderately large." Diagnosis from Hooper (1940,

Delt)e

Comparigons -~ For comparisons between I. b. paguatae






ctens, see the account of 1. b,

connectens.s The following observations are based solely
upon the deseription by Hooper (op. gif«).

Thomomys bottae paguatae differs from I. b. aureus as
follows: “size larger, color lighter; skull broader and
more angular; brain case actually and relatively broader
anteriorly; zygomata more angular; rostrum actually and rela-
tively longer and relatively narrower (its breadth about 47
per cent of its length, about 52 per eent in gureus) and not
rounded anteriorly; nasals actually and relatively narrower
antériorly; premaxillae prolonged posteriorly beyond nasals
actually and relatively fartherj upper ineisors more procume
bent; exoecipital actually and relatively largers; auditory
bullae nearer oval in shapej aygomatic plate of squamosal
extending over auditory tube interpterygoid space V-ghaped.®

Bemarks -- Specimens from Laguna, Juan Tafoya, and
Suwanee, New Mexico, were aammarad with topotypie mnherinl
of I. be gonnectens from nwmqm, af g‘. k. e
Bluff City, tmh, of 2. b. paguates
Mexieo, and of I. b. gollis rmm mﬂy mﬂw aemth of
Grants, New Mexice, Ebwnahip 6 narth, Range 10 west, See-
tion 30.

Specimens from Juan Tafoya examined by me are like T.
b. paguatae in cranial characteristics but are intermediate

in eclor between pagustae and T. b. gonnectens. Kelson
(1951), as previously mentioned, assigned specimens from
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Juan Tafoya and Laguna to I. b. gonnectens
Juan Tafoya, Laguna, and Suwanee do not fit gonnectens in most
of the measurable characters (see figure %). Furthermore, the

The gophers from

presently Ynown nerthwestern limit of I. b. ‘gonnectens is 5
mi. W, and 2% mi. N, Albuguerque, New ngieo. The type local-
ity of T. b. paguatae is at Cebolleta, New Mexico, some 36
miles to the northwest of Albugquerque. Juan Tafoya is approx-
imately 7 mi, W. of Cebolleta and Laguna is about thé same
distance to the South. Betweén}09b017eta and Aibuquarque is
a stretch of country in which gophera are axtmmely rare.
Investigations in this area have so far failed to reveal the
presence of gophers. The poasibility of pac!cat gophers occur-
ring in lsolated, yet undiscovered placesy cmo'b be discounted,

Of the Laguna and Suwanee specimens, the Lagx;ma specimens
tend toward J. b gollis in color and cranial mmcta@u‘ Those
from Suwanee, Valencia County, New Mexico, tend toward I. b.
paguatag in cranial characteristics and in eolor, more tham

tens or T. Db« W However, until

further work can be condueted in the Memt Taylor area, all
the gophers from Euan Tafoya, Lagmm amd Suwanee are tmt&«
tively referred to 2D W_ Peaket; gophers of thﬁ
specles Thomomys

west of Bernalillo County are extremely variable, As pointed

bottae in the vieinity of Mount Taylor to

out by Hooper (op. gite., p.2) the morphology of these pocket
gophers possibly reflects the isolation imposed upon them

by the lava flows and the irregular terrain,







Somewhat of a trend may be noted, however, in size. I.

b. gonnectens is the largest of the pocket gophers of the
species Thomomys bottae whiech occur in the northwestern New
Mexico. I. D. pureus generally averages the smallest, while
T. b. paguatae 1s intermediate between gureus and gonnectens
(see figure %). Thus we have the development of a cline with
the largest gophers at Albuguergue in the south to the smallest
at Fruitland in the north,

Much work still needs to be done in the western and north-
western part of New Mexico before any real undératanding of
the relationships between the closely related subspecies of
Thomomys bottae in this area can be fortheoming. |

amined -~ Total, 47.

puntys Bluff City, 14, BS.
New Mexicos San Juan County: Fruitland, Y, BS.
New Mexicos Yalencle Countys Jusn Tafoya, 2, BSy Laguna,
3, BS; 1 mi, E. Suwanee Rio ﬁan mka, 53 Cebolleta, 12, UM,

New Mexicos a W% 30 mi. S. Grants, Township
6 north, Range 10 west, Section 30, 7, UM.
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CHAPTER IV
GEOGRAPHIC VARIATION

Pocket gophers of the species Thomomys bottae inhabiting
Bernalillo County vary geographically. Variations menifest
themselves chlefly in color and size,

Gophers mayibe‘separated into two main categories: small,
dark forms that occupy the Sandia and Manzano Mountains and
large, pale forms that occur in the valley of the Rio Grande
at Albuguergue and its associated alluvial piledmonts. Both
types are considered subépaﬁias of the same s?acies although
there is a marked difference between thems It is not sur-
prising that early workers ean&idered tha two kinde as sep-
arate specles. ‘

I have found that the gaphers frwm tha 3andia Mbuntains
intergrade with those oecupying the alluvial piadmont at the
western bage of the mountains,. leatively few cases of inter-
gra&atian between subspeeles of the former ;g,ag?*: Jn.’A.W;M_;
and T, m groups have becn deseribed. This evidence o
1ntergradat1¢n strengﬁhans the clagsification of the maumtain

and valley forms as subspecles of the same species, rathnr
than as distinct species.

Possibly sometime in the past history of the species
fhomogg bottae, a single population of gophers became
separated by a barrier producing two popuiations. Their

isolation was of sufficient duration to allow them to dife







ferentiate into distinet forms, possibly through the operation
of random fixation of genes or differential natural selectien.
pressures, The separation of these two populations, however,
was not of sufficient duration to result in reproductive isc-
lation between them. The presence of so few intermediates
seems to indicate that secondary and not primary intergrada-
tion has taken place. Secondary intergradation is thought

to occur after two kinds have become separated (Mayr, 1942,
fig. 16). Today, the west face of the Sandia Mountains acts
as a partial barrier to reduce gene flow between the two
populations of gophers.

The large, pale gophers from near Albuquerque, New Mexico,
vary in size from the valley of the Rio Grande eastward
towards the foot of the Sandia Mountains (see figure 1).

Those occupying the vallay are the largest, and the size of
the gophers gradually diminishes as the foot of the mountains
is approached.
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CHAPTER V
SUMMARY

Two subspecies of Thomomys bottae occur in Bernalillo
County, New Mexico, They are Thomomys bottae actuosus
Kelson, which occupies the Sandia and Manzano Mountains,
and Thomomys bottae connectens Hall, which occupies the
valley of the Rio Grande and the associated alluvial pied-
monts from Bernalillo south to northern Socorro County., A4
third subspecless Thomomys bottae paguatae Hooper, oecurs
near the western edge of the county and possibly extends
into the county. '

Thomomys bottae actuosus is characterized as medium
slze for subspecies of Thomomys bottae. Color of upper
parts rénge from Saddle to Grouse, and underparts from Cak
Buff to Yellow Belge, Specimems from the Sandia Mountains
differ from topotypes from Corona, New Mexleo, by being gen-
erally larger and darker.

Pocket gophers from the Sandia Mountains show some
evidence of varlation within the population, espeeially in
the darkness and rufleseent coloration on the d«w@l #urf@m

Within 1ts range, I. b. actuosus séem@ to vary consider-
ably in size and color: A progressive variation in color is
noted from south to north, with the darker forms being found

in the northern parts of the range. The same progressive
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variation exists in the size of the skull and external meas-
urements,

Specimens of T. b. actuosus from the Sandia Mountains
show a definite seasonal molt. Those trapped during the
winter being darker on the dorsal surface than those in the
summer through an inerease of black hairs in the pelage.

According to reproductive material obtained (p.21), it
is possible that elevation plays some role in the reproduc-
tive pattern of I. D« actuosus,

ae connectens is characterized as large in
size for subspecies of ngmggzg bottae. Color of upper parts
ranges from Desert to Cinnamon and underparts from whitish
to wnitish with a suffusion of Buff. |

Gophers from the valley of the Rio Grande at Albuguerque
are generally larger than gophers from the alluvial piedmont
of the Sandia Mountains. There is no indication, hovever,
of a difference in eoloration between &ﬁﬂhnﬁ of these two
populations,

I. b go n _. .ens shows very little variation within its
range from south to north, Seasonal molt is falrly well
marked in specimens from Albuguerque. Gophers taken in winter

show a darkening of the dorsal surface. Summer pelage is

usually much lighter, being yellowish in eolor,.

From specimens of I. b+ gonnectens collected on February
15 and March 30, 1956, 3 were found to comtain embryos. The
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maximum number being 5 and the minimum number, 3.

There is some evidence of intergradation between I. Db.
actuosus and I. p. gonnectens. Five specimens obtained from
the west foot of the Sandia Mountains are intermedlate be-
tween the two subspecies in all linear measurements teken as
well as color,

Thomomys bottae paguatae, heretofore known only from its
type locality at Cebolleta, Valenecia County, New Mexico, is
here recorded from Suwanee, Laguna, and Juan Tafoya, all in
Valencla County, New Mexieco.,

Pocket gophers of the species Ihomomys bottae inhabiting
Bernalille County and northwmstern New Mexico, vary geograph=
ically throughout thair range., ZI. b. agbuosus exhlbits through-
out its range a continuous -‘ty.pe of variation in color from
south to north, tre darker forms oeceurring in the north. This
same type of variation in avurnll size from south to north is
also noted among gophers wcupying the vallay of the Rio
Grande and the arid plataau ?caiun in mnrﬁhwaatmwn Hﬂﬂ'ﬂﬁ%&@ﬁ%r,‘

onnectens in the valley of the Rio Grande 1s larg@x'
than T. b. aureus from Bluff City, Utah, while Z. b. paguatae

from Laguna, Suwanee and Juan Tafoya i1s intermediate.
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