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REVISION OF THE SHREWS OF THE AMERICAN GENERA BLARINA
AND NOTIOSOREX.

By C, HarT MERRIAM.

The Short-tailed Shrews of Ameriea belong to two genera— Blarina
and Notiosorex. Of the former, 14 alleged species have been described;
of the lattér, only 2. Tespecting the status and geographic ranges of
these species inueh conifnsion exists. In order to obtain authentic
information on these points the Department has made a special effort
to secure large series of specimens, and Las sent trained collectors to
most of the original type localities of the forms thaft have been named,
Moreover, one of the field nataralists of the Division of Ornithology
and Mammalogy, Mr. E. W, Nelson, while condueting biological explora-
tions in Mexico, has obtained a number of new species. As a result,
upward of 600 specimens of the United States species and more than
200 of the Mexican speeies are now before me.! Iither the original
types, or duplicate types obtained from the original type localities, of
all the United States and Mexican species have been examined. The
conclusions derived from a study of this material are embodied in the

present paper.
Gonuns BLARINA Gray, 1838.

01‘3 1 2 3 _%or10 18 or 20
Dental formula.—is —5—; Gl PO iy o= "X, 2= g =

30 or 32,

Teeth, 32 or 30; unicuspids, 5 or 4. Tirst and second unieuspids large
and subequal or second largest; third and fourth much smaller; fifth
minute or absent; unicuspids (except minnte posterior one) broad and
bearing a secondary cusplet on inner side; all the teeth heavily tipped
with dark chestnut, which usually reaches far down on the crowns.
Cranium rather high and usunally angular. No apparent external ears;
tail short, always less than half the Iength of head and body; legs
short; body usually stout and thickset (but more slender in the parve
group). ‘ '

HISTORY AND NOMENCLATURE.

For a long time the Short-tailed Shrews were included in the genns
Sovex, They were first separafed by Gray in 1838 under the name
Blarna, proposed as a subgenus,? TFour years later (1842) Blarine was
rawsed to full generic rank by Lesson.®

In addition to the specimens in the Department collection and my private col-
lection, T have had the prlwlege of examining about 100 belonging to Mr. Gerrit 8.
Miller, jr.

2Proe. Zool. Soc. Londom, 1837 (Jnne, 1838), 124,

*Lesson, Nouy. Tableau Mammif., 1842, 89 5
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Baird in 1857 divided the genus Blarinain two sections, according to
the number of teeth; and Coues in 1877 recognized and named these
sections as subgenera: Blaring proper, with 32 teeth, and Soriciscus,
with 30, The reduction is in the unicuspids, of which there are 5 in
Blarina proper, as in true Sorer, and only 4 in Sorieiscus.! The lost
tooth in the latter subgenns is the second premolar, So far as the
United States species go, the two groups are well defined, -the first
comprising the larger species with mussive, angular skulls, the second
the smaller species with relatively light, Serex-like skulls. But in
the Mexican species these distinctions fail, the larger species having
large, angular skalls, clesely resembling that of the northern Blarina
brevicauda, '

The first Short-tailed Shrews known to have fallen under the eye of
a naturalist were two specimens secured by Mr. Say, naturalist of
Major Long’s expedifion te the Tlocky Mountains, at Engineer Canton-
ment in eastern Nebraska, a few miles north of the present site of
Omaha. It is a singular coincidence that these two specimens became
the types of the largest and smallest specics of the genus Blarina and
later, of the two subgenera into which the genus was split. They were
collected during the winter of 1819-20, and were described by Mr. Say
in 1823, {the larger as Sorex brevicaudus, the smaller as Serex parvus?
It would have been far better if no others had been deseribed from the
United States, for excepting the S. carolinensis of Bachman all the
other names since proposed fall as synonyms under one or the other of
Say's species. :

Specimens of the larger species {brevicauda) from near Lake Simeoe,
Ontario, were described by Gapper in 1830, under the name Sorer tal-
poides,® which name has been used by some writers in the same sense
as brevicauda. Other specimens, from New Jersey, were described by
Bachman in 1837, under the name Sover dekayi* The same year (1837)
Bachman described as new two additional species, carolinensis and cin-
ereus,® both from South Carolina, The latter is a very small animal
and proves to be the same as 8. parvus of Say. This was suspected by
Bachuman himself and also by Baird. Bachman’s carolinensis is a well-
defined torm, intermediate in size between brevicauda and parve, and
restricted to the Anstroriparian zoue.

In 1857 Baird recognized brevicauda of Say, talpeides of Gapper, caro-
linensis and cinerews of Bachman, and added three others, which he
named angusticeps, exilipes, and berlandieri® B, angusticeps (from Bur-
lington, Vt.) is an abnormal individuul of brevieauds (skull small and

same type species (cinerea Bach., = parva Say).
*8ay, in Long’s Exped. to the Rocky Mts., T, 1823, 164.
3Gapper, Zool. Jour., V, 1830, 202, P1, VIII.
tBachman, Jour. Acad. Nat. Sci. Phila., VII, Part II, 1837, 377-381.
5Ibid, pp. 366-370 and 373-376.
¢ Baird, Mammals N, Am., 1857, 4748, 51-54.
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deformed); B. exilipes (from Washington, Miss.) seems to be identical
with B. parva; while B, berlandieri (from Matamoras, Mexico) is either
a distinct species or a subspeeies of parva. '

The status and relationships of Blarina parve have never been cor.
rectly understood. As stated above the species was desecribed by Say
more than seventy years ago from a specimen from eastern Nebraska.
In 1837 Bachman described a Shrew from Sceuth Carolina under the
name Sorer cinevens. He had great difficulty in separating it from
Say’s 8. parvus, and ‘“felt at one time a strong inclination to set it
down as that animal.”?! In 1857 Baird admitted 8. cinereus, and cor-
rectly transferred it from Sorex to Blarina. But he took pains to state
that he was unfamiliar with Sorer parvus of Say. Like Bachman,
he sunspected the identity of the two, for he says that parve “comes
very close to the Sorex cinereus of Bachman, and may possibly some day
supplant its name.”* In the same year (1857) Baird added another sup-
posed species, which he called Blarina exilipes® The type specimens
came from Washington, Miss.; and specimeus from Spottsylvania
County, Va,, Brownsville, Tenn. [Texas?], St. Louis, Mo., and Dekalb
County, 11l., were referred to the same species though those from the
two latter localities were provisionally separated under the name
eximius, afterward adopted by Kennicott.!

After careful comparison of specimens from the type localities of
parea, cinerea, and exilipes, I am unable to detect any characters by
which any one of them may be distingnished fromn the others, Baird
himself was by no means positive of their distinetness. His remarks
ahout B. cinerea have just been quoted; of B. erilipes he said: “# T can
not feel sure that the Mississippi specimens may not prove to be the
young of 8. cinereus.”?

In 1861 Tomes described a small species from Coban, Guatemala, and
named it Sorex micrurus.S Thisis the only memberof the genus known
from any point south of Mexico,

In 1877 Coues published an additional species, from Jalapa, Mexico,
under the name Blarina {Soriciscus) mevicane (Baird MS).?

In 1891 Allen described a large Blarina which he named B. costaric-
ensts® because the type and ounly specimen was supposed to have been
taken in Costa Rica; but it really came from the Upper Mississippi
Valley and is a typical brevicauda.?

1.B:hchman, Jour. Acad. Nat. Sci. Phila., VII, Part 11, 1837, p. 375.

2Baird, Mammals N, Am., 1857, pp. 50, 56,

2Thid, pp. 51-563.

11bid, p. 52; Quadrupeds of Illinois, 1858, p. 97,

~Ibid., p. 32. 5

fTomes, Proc. Zool. S8oe, London, 1861, 279, The name micrure is preoconpied and
tropicalis is here substituted for it. (See p. 23, foot note.)

"Coues, Bull, U, 8, Geol. and Geog. Surv., I, May 15, 1877, 652, 653

% Allen, Bull. Am. Mus. Nat. Hist., I1I, No. 2, April, 1891, 205, 206.

9 See posiea, under Blarina brevicqudy, p. 14,
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In 1895 Allen described two small species from Costa Rica: Blerina
{Boriciscus) nigrescens, and Blarina (Soriciscus) orophila.

Thus up to the present time 8 valid species have been described, 3
from the United States (brevicauda, carolinensis, and parva), 2 from
Mexico (berlandieri and mexicana), 1 from Guatemala (micrure = tropi-
calis) and 2 from Costa Rica. Twelve new forms are here added (1 from
Dismal Swamp, Virginia, 2 from Florida, and 9 from Mexico), making
20 members of the genus now known. These, with their type localities,
are as follows:

LIST OF SPECIES AND SUBSPECIES OF BLARINA.

Subgenus Blarine:

Blarina brevicauds (Say).ee cavenneas Blair, Nebraska.
carolinensis (Bach.)..._...... Eastern South Carolina.
carolinensis peninsule nov, .. Miami, Florida.
telmalestes 9P NOV.u.ovrvnaann Dismal Swamp, Virginia.

Subgenus Cryplofis:

Blaring parva (Sa¥) cecaeeearnnennas Blair, Nebraska.
Joridanasp.nov............. Canaveral, Florida.
berlandiori Baird ... ....... Muatamoras, Mexico.
iropicalis nom, DOV.._........ Coban, Guatemala.
SOTiCiRG B MOV oo v inae . Tlalpam, Valley of Mexico.
obscure B DOV _wvacasann.. Tulanecingo, Hidalgo, Hexico.
mericang Baird ... ... ..._.. Jalapa, Vera Cruz, Mexico.

mexicena goldmanisubsp. nov. Mts. near Chilpancingo, Gaerrero, Mexico.
mexicanaperegrinasubsp.nov. Mountains near Oaxaca, Oaxaca, Mexico.
mexicana macheles subsp, nov. Mountains near Ozolotepes, Oaxaca, Mex,

nel80ni BP. DOV cus avvs ooen. .. Voleano of Tuxtla, Vera Cruz, Mexico.
Jossor sp. novV i ai i Mount Zemypoaltepee, Oaxaca, Mexico.
alticola Bp. NOV. .. oL .o.... Mount Popocatapetl, Mexico.

MEGRE BP. DOV .we e oo Totontepec, Quxaea, Mexico.

nigrescens Allen. .._.. AIT Ban Isidro, San José, Costa Rica.
orephila Allen......._....... Voleano of Irazu, Costa Rica.

Geographic distribution.—The genus Blarina is confined to North
America, where it ranges from the mountains of Central America north-
ward to the southern border of the Boreal zone in Canada. It attains
its highest development in the mountains of southern Mexico—the
same region in which the family Geomyidew is represented by so large a
number of species and genera.! Although several of the species now
inhabit the boreal summits of mountains, and one is restricted to the
Tropical belt, the genus as a whole is clearly of Austral origin. In
the course of time, groups having their centers of distribution in par-
ticular areas or zones often overflow into adjacent zones, and it is not
unusnal for tropical and anstral types in the neighborhood of high
mountains fo push up the slopes of these mountains and become
acclimated. Such forms eommonly undergo a degree of modification
sufficient: to admit of their ready recognition as distinet species or
subspecies. Thus Blerina soricina, from an altitude of 7,600 feet in the

! Bee Monograph of the Geomyidse, N. Am, Fauny, No. 8, Jan,, 1895,
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Valley of Mexico, while not strictly a mountain form, is clearly an
offshoot from the tropical B. tropicalis.

In the United Statesthe only species that passes beyond the Austral
region is brevieauda, It pentetrates the soufhern edge of the Boreal
zone along the morthern limit of its range, and ascends the higher
mountaing of North Carolina and Tennessee to the same zone,

In gouthern Mexico some of the high mountains have been so long
isolated that the species of Blarina inhabiting them have become dif-
ferentiated into local races or representative species., Thus the colo-
pres of the widely diffused B. mexicara type inhabiting mountains near
Oaxaca, Ozolotepee, and Chilpaneingo, have developed peculiarities by
which each may be recognized from the others and also from the typical
form from Vera Cruz. Similarly B. alticola, of Mount Popocatapetl
and other high mountains about the Valley of Mexico, is represented
on Mount Zempoaltepee, Oaxaca, by a closely .allied species, B, fossor.

NUMBER OF SPECIMENS OF EACH SPECIES EXAMINED.,

Subgenus Blarina : Subhgenns Cryplotis—Continned,
Blaring brevioaudi .o coavvvvnans. 436 Blaring mexicant .. ... ..v..... 110
carolinensis ... ... ..... 89 goldmant ... ... ....... 5
peninsul®. .. ..., 7 peregring ... ........... 25
telmalestes .uvnnn i tnoens 1 MACREELS v eevennnannn T
Bubgenus Criypiotis: nelsomi «.o............. 11
Blaring parva . cu.eoooee oo 114 alficolacumennoiinss s 10
Horidana ovevvieonnn.. 4 FOBBON s monseen srmmimaminsrss 5
berlandderie.eoee oo 8 TRAGRE o< oo ceecaaeaeee 2
tropicalis ... ... ... 25 AEGrescens . ...._....... 1
SOVICING vavvnevarravuee. B o orophila..eenniiiaat .. R |
obscura. ... cceennienns 2

Subgenus BLARINA Gray,

1838, Blarina (subgenus of Sorex) Gray, Proc. Zool. Soc. London 1837 (June, 1838),
124. Tvpe, Serex talpoides Gapper == 8. brevicaudus Say.

1842, Blarina (full genus) Lesson, Nouv. Tableau Mammlf 1842, 89,

1842. Brachysorer (subgenus) Duvernoy, Mag. de Zool,, 2(1 ser., IV, 1842, 3741,
Type, Sorex brevicaude Say, (Specimen from New Harmony, Ind., and some-
what intermediate hetween brevicauda and carelinensis.)

1843. Blaria Giray, List of Spec. Mammalia British Mus,, 1843, XXI; List of Osteol.

Spec British Mus., 1847, XI, 23,

1848. Talposorex Pomel, Archiv, Sei, Phys. and Nat. Gendve, IX, 1848, 248, (Type,
Sorer carolinensis Dekay — §. brevicandus Say.) Not Talpasorer Lesson, 1827,

1848. Galemys Pomel, Ibid., IX, 1848, 249 (in part; includes also Cressopus and
Pachyura); not Galemys Kaup, 1829,

1855, dnotus (subgenus) Wagner, Seppl. Schreber’s Singthiere, V, 1855, 550-551.
Type, Sorex carolinensis Bach,, from South Carolina.

Diagnosis.—Teeth, 32; unicuspids, 5, the anterior 4 in two pairs; first
and second largest and subequal ; third and fourthabruptly muchsmaller
and subeqmal; fifth minute (see fiz. 1, ¢ and b, p. 10). Basal lobe of
middie mcisor elongated anteroposteriorly. Brain case not arched anfe-
Toposteriorly, highest at lambdoid suture; plane of occiput nearly flat,
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Geographic distribution.—Broadly, the Austral region of the eastein
half of the United States, One species (B. brevicauda) reaches the
gouthern edge of the Boreal in south-
ern Canada abd the mountains farther
south; another { B, peninsule) inhabits
peninsular Florida.

Number of representatives.—Only 4
members of the subgenus Blarina are
here recognized—the large B. brevi-
eauda and telmalestes, and the smaller
earolinensis and peninsule. Several
slightly characterized local forms of

1. 1.--Upper setivs of teoth of Blarine  frepicqude might be defined, but are
carolinensts. o, Outer side; &, Crowns. 2 i P s
not deemed worthiy of recognition by
name. B. brevicawda intergrades with earolinensis, and carolinensis
with peninsule, leaving telmalestes as the only completely isolated form
now known.

KEY TO BPECIES AND SURBSPECIES.

Size largest (fotal Iength about 120 mm. or more); brain case and nnder jaw strongly
ngular.
Postero-internal lobe of molars narrow and elliptical....._......... brevicandg
Postero-internal lobe of molars broad and roueded... ... ........ telmalestes
Size smaller (length less than 100 mm.}; brain case and nnder jaw less angular,
Color dull plumbeous washed with brownish (hind foot about
B 1 T Y carolinensis
Color slate black (hind foot more than 13 mm.) oo o oo oot peninsule

BLARINA BREVICAUDA (Say). Large Blarina.
Pl, 1, figs. 2-4; PL 2, figs. 1-4,
ORIGINAL REFERENCES.

1823. Sorex brevicaudus S8ay in Long’s Exped. to the Rocky Mts., I, 1828, 164, (From
near Blair, Nobr.)

1830, Sorex talpoides Gapper, Zool. Jour,, V, 1830, 202, VL. VIII. (From vicinity of
Lake Simcoe, Ontaric, Canada.)

1837. Serex dekayi (Cooper) Bachman, Jour, Acad, Nat. Sei. Phila.,, ¥TI, Pard II,
1837, 877-381. (From New Jersey.)

1857. Blaring gngusticeps Baird, Mammals N, Am., 1857, 47-48. (Deformed skull from
Barlington, Vt.).

1891. RBlarina costaricensis Allen, Bnll. Am, Mus, Nat. Hist, New York, 1IT, 1891, 205~
206. (Supyposed to be from Costa Rica, but really from the Upper Mississippi
Valley, Beo posfea, p.12.)

SECONDARY REFERLNCES.

Sorex brevieawdus Bach., Jour. Aead, Nat. S8ci. Phila., VII, Part T1, 1837, 3; Aud. and
Bach., Quadrapeds N. Am., 111, 1854, 335-336.

Corsira. (Blarina) talpoides Gray, Proc. Zool, SBoc. London, 1837 (June, 1838), 124
[= Sorex talpoides Gapper = 8. brevicandus Say].

Blarina brevicandata Lesson, Nouv, Tableall Mamwmif,, 1842, 89.

Galemys { Brachysorex) micrurus Pomel, Archiv. Sci. Phys. et Nat.. Genove, 1848, 249,

Blaving brevicquda Baird, Mammals N. Am., 1857, 42-453; Merriam, Mammals Adiron-
dacks, 1884, 164-173 (habits).
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Type locality—West bank of Missouri River, near Blair, Nebr.
(formerly Enginecr Cantonment, 3 miles above mouth of Boyer River),

Geographic distribution.—Upper Austral and Transition zones, from
weatern Nebraska and Manitoba eastward to the Atlantie Coast, pene-
trating a short distance into lower edge of boreal.

Habitat,—Chiefly deciduons woodlands and fields, where it lives in
shallow tunnels that are often marked on the snrface by little ridges.

General characters.—Size largest of the subgenus (total length about
125 mm.); skull largest and heaviest of the American Soricide; pelage
glossy.

Color,—Sooty-plumbeons above, becoming ashy-plumbeous below,
varying with the light; paler in summer; glossy in fresh pelage.

Cranial characters,—Skull large, massive, and angular (averaging 23
to 25 mm. in greatest length, and about 13 mm. in greatest breadth);
oceipital plane relatively large, nearly flat, and sloping strongly for-
ward (notarched)., The brain case presents the maximum of angunlarity
known in the group, and is highest at the lambdoid suture. Theramus
of the jaw is angular, being benft rather abruptly upward opposite
the last molar, The upper lateral incisors contrasted with those of
carclinensis are relatively narrower at base and slope more strongly
forward; the first npper premolar (5th unienspid) is usually visible
from the outside,

Measurements.—Average of 8 specimens from mnear type locality:
Total length, 127 mm.; tail vertebrae, 26.5 mm.; hind foot, 16.5 mm.
Average of 31 specimens from Lake George, New York: Total length,
122 mm. ; tail vertebriv, 26.5 mm. ; bind foot, 15 mm. Average of 6 speei-
mens from Marthas Vineyard, Massachusetts: Total length, 115 mm.;
tail vertebri, 22 mm.; hind foot, 13.4 mm.

General remarks,—Blarina brevicanda presents considerable variation
in size and tint of color. The largest specimens are from weskern
Nebraska, and those from castern Nebraska (type locality) are larger
than specimens from the Northern and Eastern States. From the type
locality as a center, decrease in size takes place to the north, east,
and south. Specimens from both sides of the Canadian boundary, be-
tween Muanitoba and Lake Superior, are decidedly smaller than those
from Nebraska, Iowa, and southern Minnesota, but larger than
those from the Atlantie States, The smallest specimens I have seen
are from eastern Massachusetts. Through the courtesy of Mr. Gerrit
8. Miller, jr., I have been able to examine s number of skulls in his
private collection from the following localities near the coast of that
State: West Dedham, Wareham, Provincetown, Seckonk, Marthas
Vineyard, and Nantucket, These skulls agree closely among them-
selves and average 22 mm. in greatest length (including incisors) and
12 anm. in breadth. Specimens from Nova Scotia, Ontario, New
Hampshire, and Maine are larger, agreeing with- those from the Adi-
rondacks, The latter, however, are decidedly smaller than typical
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brevicauda from the Upper Mississippi Valley. This intermediate form
was named Sorex lalpeides by Gapper in 1830 (fype from near Lake
Simcoe, Ontario, Canada), and has been recognized as a distinet spe-
cies by Baird (1857) and Miller (1893).! The impossibility of assigning
logical geographic ranges to the resulting two forms, since the smaller
talpoides surrounds the larger brevicouwda on three sides (north, east,
and south), and the additional fact that talpoides is intermediate
between the large Nebraska brevicauda and the small form from the
coast of New England are material obstacles to the.recoguition of
talpoides, even as a subspecies. IFurthermore, the species as a whole
grades into carolinensis when it approaches the edge of the Awustrori-
parian fauna; hence falpoides, heing in this sense only an intergrade
between brevicaoude and carolinensis, is unworthy of recognition by
name,

In color eastern specimens average slightly paler than those from
the Mississippi Valley, but the seasonal difference is as great as the
geographic, There is also much difference in the apparent color of
the same specimen, according to the way it is held with reference to
the light. A skin thatis dusky or sooty when held away from the light
and viewed from behind becomes almost ashy gray when Iooked at
from the opposite direction, Winter specimens from Elk River, Minn.,
sometimes have a well-marked brownish-chestnut dorsal band.

Note on the so-called Blavina eostaricensis.—Dr, J, A, Allen haskindly
loaned me the type specimen of hiz Blaerina costaricensis. Itisinevery
respect a typical Blarina brevicauda, and doubtless came from some
point in the Upper Mississippi Yalley, probably Iowa., The skull and
teeth agree perfectly with specimens from this State, where the col-
lector, Mr. Cherrie, lived before lie went to Costa Rica. The specimen
had no label when it reached Dr, Allen, I do not doubt Mr. Cherrie’s
entire sincerity in thinking that it came from Costa Rica, but, as too
well known, unlabeled museum specimens— particularly alcololies —
often have a way of becoming hopelessly mixed. Dr, Allen states that
the skull received from Mr. Cherrie iz larger than that of B. talpoides
and the dentition heavier, These are precisely the ways in which frue
brevicauda from Towa and Nebraska differs from its smaller representa-
tive of the Atlantic States, which has been called talpoides. I have
just compared the skull of the type specimen of costaricensis with
skulls from the type locality of brevicauda and find that the latter is
somewhat Jarger and has equally heavy or slightly heavier teeth.

In clearing up the status of costaricensis an awkward geographical
difficulty is also overcome, for the subgenus Blarine (with 32 teeth) is
absolutely restricted to the United States. All of the specimens exam-
ined from Mexico and Guatemala, more than 200 in number, belong to
the subgenus C’ryptot:s (w1th 30 teeth) It surpasses belief that a

LAfter examining the material on whlch the present paper is ba.sed. Mr. Mlller
agrees with moe that telpeides can not be recognized.
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colony of the northern Blarina brevicauds should exist in the tropies
of Costa Riea, separated from the mormal range of it species by a
land interval of several thousand miles—and an interval inhabited
exclusively by members of another subgenus.

Specimens examined.—Total number, 436, from the following localities:

Ontario: Rat Portage, Lake of the Woods, 6; Ottawa, 2.

Nova Scotia: Dighy, 8.

North Dakota: Pembina, 1; Harwood, 1; Portland, 9,

Minnesota: Tower, Vermillion Lake, 3; Elk River, 25; 8teelo County, 4; Orton-
ville, 8; Two Harbors, 1.

Nebraska: Valentine, 2; Kearney, 2; Blair, 1; Colambus, 4.

Towa: Council Bluffs, 8; Knoxville, 2.

Kansas: Onuaga, 2.

Missourl: Kimmswick, 1.

Ilinois: Dekalb, 2.

Michigan: Frankfort, 3; Ann Arbor, 5.

Ohio: Sandusky, 1; Garrettsville, 11; Canton, 1; Ellsworth, 1,

Pennsylvania: Drarys Run, 8; Nazareth, 1.

New York: Adirondacks, 8; Locust Grove, Lewis County, 77; Lake George, 33}
Elizabethtown, 23; Alder Oreek, 2; Syracuse, 2; Peterboro, 2; Troy, 1; Sing
Sing, 4; Roslyn, Long Island, 1; Shelter Island, 1; Montank Point, Long Island, 20,

New Hampshire: Ossipee, 10; Mount Washington, 1.

Maine: North Sebago, 1.

Massachusetts: Wilmington, 15; West Dedham, 3; Wareham, 25; Drovince-
town, 2; Seekonk, 2; Marthas Vinoyard, 5; Nantucket, 1,

New Jersey: Tuekerton, 5.

Maryland: Baltimore, 1; Laurel, 1; Sandy 8pring, 6; Locust Grove, 1,

District of Columbia: Washington, 35.

North Carolina: Roan Monntain, 16; Magnetic City, 5; mountains of Bun-
County, 4; 01d Richmond, 2,

Indiana: Richmond, 1.

BLARINA BREVICAUDA CAROLINENSIS (Bachman), Carclina Blarina.

Pl 1, fig. 1; pl. 3, figs. 1, 5, 12.

Sorex carolinensis Bachwan, Jour, Acad. Nat. Seci. Phila., VII, Part 11, 1837, 366-370,

PL XXIIT, fig. 1. (From South Curolina.)

And, and Baeh,, Quadrapeds N, Am,, II, 1857, 176-178, Col. P1. LXXY,
Blarina carolinensis Baird, Mammals N. Ani., 1857, 45-47.

Type locality.—Eastern South Carolina.

Geographic distribution.—Austroriparian fauna from the mouth of
Cliesapeake Bay to Arkansas.

Habitat.—Woodlands and open fields, living in tunnels and runways
Just beneath the surface.

General characters.—Size intermnediate between brevicauda and parva;
pelage glossy and velvety, as in breviceuda; hind toot small, as in parve.

COolor —TUniform dark sooty plumbeous, more or less tinged with
brownish, especially in summer; indistinctly paler below.

Oranial and dental characters.—Compared with B. brevicaudy the skull
of B. carolinensis is much smaller and lighter (averaging 19 to 20 mm.
in greatestlength and 10 mm. in breadth); occipital plane more arched;
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mandible much less massive and with only a trace of the angle of the
ramus; upper lateral incisors relatively broader at base and more
nearly vertical (not sloping strongly forward); first premolar (5th uni-
cuspid) usually not visible from outside.

Meagurements.—Average of 6 specimens from Columbia, 8, G, (pre-
sumably near type locality): Total length, 99.5 mm.; fail vertebr:,
20,5 mm.; hind foot, 12.5 mm. Average of § specimens from Washing-
ton, Miss.: Total length, 94 mm.; tail vertebra, 20 mm.; hind foot,
12.2 mum.

General remarks.—Blarina carolinensis is merely a small edition of
B. brevicaude, lacking the more accentuated features of the Iatter in
the way of massiveness and angularity of the skull and lower jaw. It
differs also in the lateral unicuspidate feeth. They are more nearly
vertical and the fifth is generally hidden when viewed from the outside.

In geographic distribution it is strietly econfined to the Austroripa-
rian fauna. It thus inhabits the southern half of the region inhabited
by B. parva, and the two oecur together in many localities,

Blarina carolinensis was described by Bachman in 1837, and bas had
the good fortune to escape synonyms, Itis intermediate in size, but
not in characters, between the northern Blaring brevicauda, with which
it intergrades, and the southern B. parva, from which it differs subge-
nerically (having 32 instead of 30 teeth). Intergrades with brevicatda
are confined to a narrow strip just above the upper edge of the Austro-
riparian zone, Such intergrades have been examined from Cape Charles,
Va.; Eubauk, Ky.; Kimmswick, Mo., and the following plaees in south-
ern Indiana: Brookville, New Harmony, Vigo County, and Putnam
County. Specimens from Richmond, Ind., are nearer brevicaudg than
carolinensis,

Specimens examined.—Total number, 97, from the following localities:

Virginia: Belle Haven, 1; Cape Charles, 16; Kinsale, 1; ‘0ld Point Comfort, 1.
Kentucky: Eubank, 5; Hickman, 4.

Tennessee: Big Sandy, 1.

North Carolina: Raleigh, 39.

South Carolina: Columbia, 6; Lanes, 1; Georgetown, 1,

Georgia: Angusia, 1; Riceboro, 1.

Alabama: Greensboro, 1.

Mississippi: Washington, 10.

Arkaunsas: Beebe, 1.

Indiana: New Harmony, 2; Brookville, 4; Vige County, 1; Putnam County, 2.

BLARINA CAROLINENSIS PENINSULJE subsp. nov. - Everglade Blarina.

Type from Miami River, Dade County, Fla. No. 70874, 3 ad., U. 8. Nat, Mus., Depart-
ment of Agriculture collection, Collested March 2, 1895, by J. Alden Loring.
Original number, 2777.

Geographic distribution.—1eninsula of Florida, south of latitude 280,

Habitat.—Swampy places, chiefly in Everglades.

General characters—Similar to B. earolinensis, but with larger hind
feet and more slaty coloration; molariform feeth larger,
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Color.—Upper parts uniform slate black, duller below; lacks the
sepia-brown tint of carolinensis,

Cranial and dental characters.—Skull similar to that of B, carolinen-
sis, but somewhat Iarger and heavier, with broader and more massive
pterygoids. The upper molariform teeth are decidedly larger, heavier,
and less emarginate posteriorly. The large upper premolar is broader,
especially in front, and differs in form from that of carolinensis.

Measurements (taken in flesh),—Type: Total length, 7 mm.; tail
vertebrs, 20 mip.; hind foot, 13.5 mm.

Average measuremoents of 6 specimens from peninsular Florida:
Total length, 97 mm.; tail vertebra, 18,5 mm.; hind foot, 13.5 (or
14) mm. _

General remarks.—Blarina peninsulee is the Tropical Florida repre-
sentative of the Austroriparian B, carolinensis. It is common in the
Everglades, where Mr. Loring secured four spechinens on Miami River,
on the east coast, and one at Everglade (near Chocoloskee), on the west
coast. He also trapped one at Miceo, Brevard County.

BLARINA TELMALESTES!® sp. nov., Dismal Swamp Blarina.
P12, fig. 5.

Type from Lake Drummond, Dismal Swamp, Virginia. No. 71823, ¢ ad., U. 8. Nat.
Mus., Department of Agriculture collection. Collected June 6, 1895, by A. K.
Fisher, Original number, 1775,

Geographic distribution.—Dismal Swamp, Virginia.

General characters.—Similar to B. brevicaudu, but more plumbeous in
color; hind feet relatively longer; skull narrower; molariform teeth
peculiar, Length of skull, including incisors, 24 mm.

CUolor.—Unpiform dark plumbeous or slate gray above and below,
slightly darker on the rump and nose; feet and tail blackish,

Cranial and dental characters.—Compared with its nearest relative,
Blarine brevicauda, the skull of B. telmalestes is narrower, less massive,
with less thickened anterior nares; the coloring on the teeth is paler and
much less extensive, not reaching the crowns of the teeth except on
the apices of the cusps; the large upper premolar and molars, partic-
ularly m? differ materially in shape, the postero-internal Iobe being
much more broadly rounded and the posterior coneavity much deeper.
The thickened angular cusp on the inner side is less marked and there
is a muech more pronounced and thickened rim running round the pos-
terior lobe, defining a broad saucer-shaped depression. In actual size
the skull is slightly shorter than specimens of brevicauda from Nebraska
and western Iowa, but it is longer than those from New England and
the Eastern States generally. -

General remarks.—From the standpoint of geographic distribution
Blarina telmalestes is by far the most interesting member of the genus.
While closely resembling the large B. brevicauda in size and general

! Telmalesies, from réAua, swamp + Ansris, robber,
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appearance, it is completely surrounded by the small B. carolinensi~,
It is in effect therefore an insular form, like those inhabiting the sum-
mits of high mountains within the range of more sonthern species. 1ts
semi-aquatic habits, necessitated by its watery environment, have led
to the nnusual development of the hind feet, and the distinctive char-
acter of the molars may have resulted from some peculiarity of food.

Measurements (taken in flesh).—Type specimen: Total length, 118
mm,; tail vertebrse, 28 mm.; hind foot, 16 mm. Average of 13 speci-
mens from type locality: tofal Iength, 119.5; tail vertebr, 26.4; hind
foot, 16.

Subgenus CRYPTOTIS Pomel.

1848, Crypfotis Pomel, Archiv. Sci. Phys. and Nat. Gendve, I1X, Nov. 1848, 219,
Type, Sorex cinereuws BDach, ( = Sorex parvus Say},

1877. Soricisous Counes, Bull, U, 8, Geol. and Geog. Surv., 1877, 649. ¢ Type Sorex
parvus Say or S. cinereus Bach,”

Diagrosis.—Teeth, 30; unicuspids, 4, never in two pairs; fourth always
smaller and usually minute; basal lobe of middle incisor a rounded
cusp (pl. 3, figs. 2, 3, 13, 14), Brain case more or less arched, highest
anterior to lambdoid suture; plane of occiput arched.

Geographic distribution.—DBroadly, the less arid parts of the Austral
region in Mexico, Guatemala, Costa Rica, and the eastern United States.
Omne species (parva) pushes northward in the United States through the
Upper Austral or Carolinian zone; one (#ropicalis) reaches southward
into the Tropical region of Mexico and Guatemala, and several ascend
the mountains of Mexico into the Boreal.

Number of representatlives—The great majority of American Short.
tailed Shrews belong to the subgenus Cryptotis. Sixteen species aud
snbapecies are here recoguized, confrasted with 4 of Blarina proper
and 2 of Notiosorex. The subgenus attains its greatest development
in the highlands of southern Mexico. The species may be roughly
assembled in 4 groups: {1} The parva group, comprising parva, floridana,
berlandicri, tropicalis, soricine, orvophila, aund obscura (the latter
approaching the next); (2) the mexicana group, comprising mevicana,
goldmani, peregrina, machetes, nigrescens, and nelsoni; (3) the alticola
group, comprising alticola and fossor; and (4) the magna group, com-
prising, so far ag known, the single species of that name.

It is of little consequence whether closely related forms are treated
as species or subspecies. When intergradation is known or strongly sns-
pected, or the degree of differentiation slight, the animals are classed
as subspecies. In the case of two the smaller forms here accorded
specific rank (floridana and berlandieri) it is not improbable that in
each instance intergradation will be found with parve (but not with
one another) when specimens are collected from intermediate loealities.
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KEY TO SPECIES AND SUBSPECIES.,

Size very large {total length about 130 mm. ; hind foot, 17 mm.) ........... hagng
Size medium or small (length 108 mm. or less):
1. Size medium (length, about 100 to 108 mm, ; hind foot, 13 to 15 mm.):
2. Large upper premolar deeply excavated posteriorly—
Large upper premolar with antero-internal angle well devel-

(1711 LN S e e — alticola
Large upper premolar with antero-internal angle broadly
OIS sscnmis i svsnmsstns i misnim wap s s, i vissin o i iy i i Jfossor

2,! Large upper premolar not deeply excavated posteriorly—

3. Total length, 106 mm. or more:

Hind foot aboub 15 M. oo cve il i iiina vecneesmnnsnanes machetes

Hind foot about I3 mm.. conriniiiiieas iveern vvnneann.. nelgoNi
8.! Total length, about 100 mm, :

4, Unicuspidate teeth with strongly developed cusplet

on inner side:
Brain case abruptly inflated above plane of ros-

15 1 et errmcamraaaas nexteana
Brain case only slightly elevated above plane of
TOSEEIN pouerpnr sy e R S e T R TR goldmani
4.! Unicuspidate teeth with inner cusplet feelbly devel-
BPI cosnosesmrest et SeEUBER R peregring
1.! Size small (length less than 93 mm. ; hind foot, 13 mm. or less).
Rize smallest; tail about 16 mm, ; hind foot, about 10.5 mm.._...... porva

Bize larger; tail 19 mm. or longer; hind foot, 12 to 13 mm,:
Color sooty plumbeons; tail, about 25 mm.~—

Large upper premolar deeply excavated behind. ... ....... soricing
Large upper premolar not deeply excavated belind......... obscura
Color ash gray or brown—
Total length, about 83 mm.; tail, about 2bmm............ iropicalia
Total length, less than 90 mm. ; tail, 22 mm. or less—
Color irou gray to sepia brown._ ... ...cooemiiiiaian. Aoridana
Color chostnut brown to ash brown ... .......... ... berlandieri

BLARINA PARVA (Say). Small Blarina,
PL 1, figs. 5, 6; pl. 3, figs. 2, 6, 13.
1823, Sprex parvus Say, in Long’s Expedition to the Rocky Mountains, I, 1823, 164,
(From near Blair, Nebr.)
1837. Sorex cinerens Bachman, Jour, Acad, Nat. Sei, Phila., VII, Part II, 1837, 373-
376, P1. XXIII, fig. 3. (I'rom Goose Creek, 22 miles from Charleston, 8. C.)
1857, Blarina exilipes Baird, Mammals N. Am., 1857, 51-53. (From Washington, Miss.)
1857, Blarina eximius Baird, 1bid, p, 52 (provisional name based on specimens from
8t. Loais, Mo, and Dokalh Co., Illinois.)
1858. Kennicott, Quadrupeds of Illinois, Report Commissioner of Agriculture for
1857, 1858, p. 97.
Type locality— West bank of Missouri, near Blair, Nebr. (formerly
Engineer Cantonment, 3 miles above mouth of Boyer River),
Geographic range—Anustral region of the eastern Unifed States
{ineluding both the Austroriparian and Carolinian faunas) from Texas
and eastern Nebraska eastward to the Atlantic, Not known from New
York or New England,

4110—No. 10—2
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Hebitat.—Chiefly open fields and meadows.

General characters.—Smallest of the United States species; cranium
light and Sorex-like. _

Oolor.—Upper parts varying from sepia to dark hair-brown, darker
in winter pelage; under parts ash gray; tail bicolor, each side concolor
with body. Some specimens (immature?} are nearly iron gray, lacking
the sepia, in this respect resembling immature specimens of Aoridana.

Cranial and dental characters,—Skull small, about equaling berland-
ieri, but decidedly smaller than floridana. Last upper vricuspid not
usually visible from outside; second unicuspid shorter than in berland-
ieri (pl. 3, fig. 2); upper molars (m' and m®) deeply excavated behind
(pl. 3, fig. 13), thus differing from both floridana and berlandieri which
are only slightly concave.

Measurements (taken in flesh).—Average of 13 speeimens from type
locality (Blair, Nebr.): Total length, 7% mm.; tail vertebra, 16 mm,;
hind foot, 10.6 mm. Average of 25 from Raleigh, N. C.:! Tetal length,
75 mm.; tail vertebrse, 16.4 mm.; hind footf, 10.6 mm. One specimen
from Washington, Miss.: Total length, 80 mm.; tail vertebre, 18 mm.;
hind foot, 11 mm, '

General remarks.—Blarina parve is the smallest of the Short-tailed
Shrews known from the United States. Specimens from New Jersey,
and from the coast region of southern Sounth Carolina and Georgia, are
somewbat Jarger than the typical form. Thus specimens from Tuck-
erton, N. J., Georgetown, S. C., and Riceboro, Ga., are appreciably
larger than those from Raleigh, N. C. But they agree with true parva
in the extent and depth of color of the chestnut tips of the teeth and
in the deep excavation of the molars posteriorly, thus showing no
approach toward B. floridana.

Specimens examined.—Total number, 114, from the following localities:

Nebraska: Blair (type locality), 13.

Indiana: Brookville, 2; Irvington, 2; Terre Haute, 2; Vigo County, 2; Putnam
County, 2.

Ohio: Garrettaville, 1.

New Jersey: Tuckerton, 3.

Maryland: Laurel, 1; S8andy Spring, 19.

District of Columbia: Washington, 1.

Virginia: Dismal Swamp, 1.

North Carolina: Raleigh, 46; Bertie County, 5.

South Carolina: Georgetown, 1.

Georgin: Riceloro, 4.

Alabama: Mobile, 1.

Mississippi: Washington, 1.

Louisiana: Iberia Parish, 1.

Texas: Gainesville, 5; Dei Rio, 1.

! For these measurements I am indebted to the collectors, H. H. and C. 8. Brim!ley,
of Raleigh.




Dec,, 1895.] BLARINA FLORIDANA. 19

BLARINA FLORIDANA sp. nov. Small Florida Blarina,
Pl 1, fig. 7.

Type from Chester Shoal, 11 miles north of Cape Canaveral, Brevard County, Fla.
No. 14848 1. 8. Nat. Mus., Department of Agricalture sollection. Collected
April 22, 1889, by Morris M. Green. Original number, 44,

Geographie distribution.—Peninsular Florida, south of latitude 29°.
Exact limits of range unkunown.

Habitat.—Palmetto serub.

General characters,—Similar to B, parve, but larger, with longer
skull, whiter teeth, and larger molars, which are less deeply emargi-
nate posteriorly.

Color.—Upper parts in winter nniform iron gray, with a decided
ipepper and salt’ appearance; in summer, browner and more inclined
to sepia; under parts paler.

Cranial and dental chavacters—Skull similiar to that of parva, but
longer (18 instead of 16 mm.); last unicuspid visible from ountside;
color of teeth paler and restricted to tips of cusps; posterior border
of large molars (' and m?) ouly slightly concave, as in berlandieri,
pot deeply excavated asin parva. The large molariform upper pre-
moiar has only a relatively shallow emargination behind, instead of
the deep excavation of parve ; and the notch on the front of the
inner side is much smaller, and does not reach all the way down verti-
cally (see pl. 3, fig.14),

Measurements.—Average of 2 specimens from type locality: Total
length, 89 mm,; tail vertebre, 22 mm.; hind foot, 12 mm,

General remarks.—It is interesting from a geographic standpoiut to
note that in essential characters Blaring jfloridana agrees with B. ber-
landieri, which latter aunimal likewise inhabits au extension of the
tropical fauna into the United States. That the two are not connected
avouwid the Gulf of Mexico is evident from the fact that specimens
from southern Louisiana and Mississippi are very difterent, agreeing
in the characters of their molars with true parva. Baird had a single
specimen of this species, of which he said: “A very badly preserved
specimen in aleohol from Indian River, Florida, exhibits some differ-
ences, especially in the longer tail and larger size generally, includ-
ing the skull and feet. I'or the present, however, I shall refer it to
B. cinerea.”!

Specimens examined.—Only 4 specimmens of floridana have been exam-
ined—2 from the type locality, Chester Shoal, 11 miles north of Canav-
eral; 1 from Micco, and 1 from Gainesville.

! Baird, Mammals N. Am., 1857, 49
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BLARINA BERLANBIERI Baird. Rio Grande Blarina,
Pl 3, figs. 3,7, 10, 14.
1857, Blarinae berlandieri Baird, Mammals N, Am,., 1857, 53-55.

Type locality—Matamoras, Tamanlipas, Mexico,

Geographic distribution.—Lower Rio Grande Valley, on both sides of
theriver, and probably the coast region of southern Texas also, Limits
of range nunknown.

General characters.—Size a little larger than B. parva; pelage rela-
tively short; upper lateral incisors long and nearly vertieal.

Color.—Upper parts in summer ash brown, with a ‘pepper and salt’
appearance; tips of hairs in winter pelage almost chestnut; under
parts grayislh.

Oranial and dental charaeters.—~'The nupper part of the rostrum seems
to be a little more swollen in berlandieri than in parva, but it is almost
impossible to separate the two by eranial characters. The lateral upper
incigors {i* in partieular), when unworn, are higher and more vertical
in berlandieri, as shown in pl. 3, fig. 3, contrasted with that of parva, pl.
3, fig. 2. The best character 1 have discovered is the shape of the pos-
terior border of the upper molars. In B. parvethe hinder border of m!
and m?* is deeply excavated, much asin the large premolar; in B. berlan-
dieri the premolar is much the same, but m! and m?® arve only slightly
concave behind, In young specimens the large size of the second uni-
cuspid is usually marked, contrasted with B. parce.

General remarks.—1 have compared « series of specimens from Browns-
ville, Tex., with Baird’s types from Matamoras (on the Mexican side of
the river) and find no differences whatever. One of Baird’s specimnens
(No, 1794) is young and has unworu teeth. The lateral incisors (first
and second nunicuspids) are very long and rather slender, and the apex
of the second curves slightly backward. This is the specimen figured
by Dobson in his Monograpl of the Insectivora, ’art I1I, fase. 1, 'L
XXIV, fig. 7. 1t is closely matched by one of our specimens from
Brownsville (No. 48810). In the other speeimens the tip is worn off,
and consequently is not recuvveil. Whether derlandieri is more than a
subspecies of parve ean not be determined from the material at hand.

It is an interesting coincidence that the character of most weight
separating Dberlandicii from parva is shared by floridana, namely, the
shallow emargination of the posterior border of m' and m?,

Measurements {taken in flesh).—Average of 6 specimens from Browns-
ville, Tex. (on opposite-side of river from type localify): Total length,
83 mny; tail vertebrse, 19 mi.; hind foot, 12 mm.

Specimens examined.~Total number, 8, from the following localities:

Matamoras, Tamanlipas, Mexico (type locality), 2,

Brownsville, Tex,, b.
San Diege, Duval County, Tex., 1.
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BLARINA TROPICALIS?! Merriam. Tropical Blarina.
Pl 1, fig. 8.

1848, Corsira tropicalis Gray, Proe. Zool. Soc., London, 1843, 79. Nomen nudum.

1861. Sorex micrurus Tomes, Iroc. Zool. Soc.,, Londen, 1861, 279. (From Coban
Guatemala,) ]

1877. Blaring micrure Alston, Proe. Zool. Soc., London, 1877, 446; Biologia Centrali-
Americana, Mammalia, 1880, 56,57, PL V, fig. 2.

1877. Blarina (Soriciscus) micrurg Coues, Bull. U, 8, Gool. and Geog, Sury, Terr., 638,
footnote.

Tupe locality—Coban, Guatemala {altitude about 4,400 feet).

Geographic distribution.—Tropical fauna of western Guatemala and
southern Mexico in States of (Cliapas?) Oaxaca and Vera Cruz,

General characters.—Size small, only a little larger than B. parva of
the TUnited States.

Color.—Upper parts dull einereons hair-brown, with ¢ pepper and
salt’ appearance from admixture of black-tipped hairs; under parts
ashy.

Cranial and dental characters.—Skull small, but larger and more angu-
lar than that of parve and decidedly broader than floridena; brain
case essentially on plane of rostrum, with only a shallow sulcus between;
hinder margin of palate slightly thickened on median line, suggest-
ing a projection. Seeond unicuspid with inner cusplet promineut
and projecting well inward; third unicnspid without inner cusplet;
molariform teeth only slightly concave behind; large upper premolar
with antero-internal angle prominent and without distinet step behind,
the inner border of the tooth more on a plane than usual,

Measuremenis.—Mean of the two original type specimens from Coban,
Guatemala, as measured by Tomes (converted into millimeters): ilead
and body, 60 mm,; tail, 23.6 mm.; hind foot, 11.4 mm. Average of 6
specimens from Pluma and Jugquila, Oaxaca (measured in flesh): Totar
length, 93 mm.; tail vertebra, 25 mm.; hind foot, 12 mm,

General remavks.—In pushing northward in the tropical belt (tierra
caliente) of Vera Cruz to Catemaco (altitude, 1,000 feef), the Valley of
Orizaba (altitude, 4,000 feet), and Jico {(altitnde, 4,800 feot) Blarina trop-
icalis undergoes certain changes in cranial and dental characters that
foreshadow B. soricina of the Valley of Mexico (altitude, 7,600 feet),
The brain case becomes narrower and less angalar, and the large upper

1 When Serexr micrurus Tomes (1861) was tranaferred to the genus Blarina it beeame
preoccupied by Galemys (Brachysorer) micrurus Pomel (1848), which is a synonym of
Blarina brevicauda (Say), and therefore is not available. No other name seems to
have been proposed for the species except ropicalis Gray, which is a nomen nudu,
The name, however, is peculiarly appropriate, the species being closely restricted to
tropical America; hence [ here reinstate it to replace micrurus, but it will have to
date from the prescnt paper. Ior Galemys micruris Pomel, see Archiv. Sci. Phys, et
Nat. Genave, IX, Nov. 1848, 249,
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premolar more concave posteriorly. Mr. Nelson contributes the fol-
lowing note on the habits of this animal:

At Jico this small, pale-colored Shrew was found only in the immediate vicinity
of town at an altitude of ahout 4,600 feet. There they were not nncommon in rather
dry, grassy situations under or near hedges bordering fields near the canyon just east
of the town. Most of the specimens secured were taken in Arvicola runways. Their
preference for rather high and dry situations was the converse of the habits of the
other two speeies of Shrews found here.

A single specimen from Tuxtepee, Qaxaea (No. 65425), has the large
upper premolar unusually broad, and its posterior border moderately
excavated. If resembles a specimen from Choapam, Oaxaca (No.
68555), except that the latter has the premolar less broad.

At Juquila, Oaxaca, Mr. Nelson found Blarina tropicalis living under
logs in damp places; at Orizaba, Vera Cruz, they were in thick grass
in the valley.

I have not seen the type of B. fropicalis, but have assumed that the
specimens from Pluma and Juquila, Oaxaca, are sufficiently near the
type form to be nsed as a standard of comparison for specimens taken
at points farther north.

Specimens examined.—Total number, 25, from the following localities
in southern Mexico:

State of Oaxaca: Pluma, 2; Juquila, 7; Choapam, 1; Tuxtepec, 1.
State of Vera Cruz (specimens not typieal): Catemaco, 1; Orizaba Valley, 5;
Jico, 8
BLARINA SORICINA sp. nov. Sorex Blarina,

PL 1, fig. 9.

Type from Tlalpam, Valley of Mexico (a.lt-itilde, 7,600 feet). No. 50762, & ad,, U. 8.
Nat, Mus., Department of Agriculture collection. Collected December 5, 1892,
by E. W, Nelson. Original number, 3989,

General characters—Similar to B. tropicalis in size and general
appearance, but much darker, and with narrower, Sorex-like skull.

Color—Upper parts uniform sooty black; under parts paler and
hrowner.

Cranial and dental characters.—Skull resembling that of B, micrura
in size, but narrower, less angular, and more Sorer-like; brain ease in
particular, higher, narrower, and more rounded. Third unicuspid
larger and with chestnut-tipped cusplet on inner side (obsolete in tropi-
ealis); large upper premolar broader and rather deeply excavated pos-
teriorly; first upper true molar excavated posteriorly; inferior molars
much smaller.

Measurements (taken in lesh).-—~Type: Total length, 88 mm,; tail ver-
tebrae, 23.5 mm,; hind foot, 12,5 mm. Average measurements of 3
specimens from type locality: Total length, 91 mm.; tail vertebre,
26.5 mm.; hind foot, 12.6 mm.

General remarks.— Blarine sovicina is very distinet from typical tropi-
calis, but its relationship to the form of tropicalis inhabiting the tropical
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belt at Jieo, Vera Oruz, directly east of the Valley of Mexico, is much
closer and more perplexing. The Jico animal agrees with true tropi-
calis in coloration, but is more or less intermediate in eranial and dental
characters. It differs from soricina in smaller third and fourth unicus-
pids (the antero-posterior diameter of third much reduced), less deeply
exeavated premolar, and absence of excavation in first upper true
molar.

Mr. Nelzon caught three of these small Blarinas under the banks of a
weedy diteh close to the railway station at Tlalpam.

BLARINA OBSCURA sp. nov.

Type from Tulaneingo, Hidalgo, Mexico {altitude, 8,500 feet). No. 55634, ¢ yg.ad.,
U. 8. Nat. Mus., Department of Agriculture collection. Collected Angust 27, 1893,
by E. W.Nelson, Original number, 5377.

General characters,—Similar to B. mexicana, but smaller and decid-
edly paler.

Color.—Upper parts dark plumbeous, overlaid by sepia, becoming
dusky over the rump; under parts paler plumbeous, tipped with brown-
ish; sides of nose dusky.

Cranial and dental characters,—Similar to B. mexicanae, but much
smaller; rostrum and teeth nearly the same size in both, but postpalatal
part of eranium much smaller and shorter; first, second, and third
unicuspidate teeth broad at base, with well-developed inner cusplet;
large upper premolar only slightly concave behind and with antero-
internal angle and cnsp well marked.,

Measurements (taken in flesh).—Type: Total length, 80 mm.; tail ver-
tebrse, 24 mm.; hind foot, 13 mm. Average of 2 specimens from type
locality : Total length, 92 mm.; tail vertebrae, 25 mmi. ; hind foot, 13 mm.,

General remarks.—Only two specimens of this new Blarina were
obtained by Mr, Nelson, They were canght in fir woods on the moun-
tains near Tulaneingo, at an altitude of 8,500 feet, and were living in
small ranways under the shelter of old logs. :

BLARINA MEXICANA! Baird, Mexican Blarina.
Pl 1, fig. 11,

1877. Blarina (Soriciscus) mericane {Baird MS.) Cones, Precursory Notes, Am. Inaect-

ivorous Mammals, May, 1877, 652-653. (From Jalapa, Mexico,)

1880. Blarina mexicana Alston, Biclogia Centrali-Americana, Mammalia, Feh, 1880, 57.
Type locality.—Jalapa, Vera Cruz, Mexico. (No. 23§, U. 8. Nat. Mus.)
Geographic distribution.—Tropical fauna of southeastern Mexico in

States of Vera Cruz and Oaxaca.

General characters.—Size medium (total length, about 100 mm.; hind
foot, 13 mm.); coloration very dark,

"This animal is probably net the same as Blaria mexicana Gray, List of Ostea-
logical Specimens in British Museum, 1847, pp. XI and 23, from Coban, South America
== Coban, Guatemala. The latter is a nomen nudun,
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Color.—Dusky or sooty, darkest on back and rump; under parts
faintly washed with brownish; feet and tail blackish.

Cranial and dental characters.—Skull in size, angularity, and general
characters almost indistingnishable from that of Blarine carolinensis,
except that the brain case and occiput are higher.. The brain case is
inflated and rises abruptly above plane of rostrum. Cuspsof unicuspi-
date teeth relatively slender and pointed, that of the second vertical or
inclined slightly backward; cuaplet on inner side strongly developed
and chestnut-tipped. Upper molariform teeth only slightly concave
posteriorly, Chestnuf tips of all the teeth strong and extending well
down.

Measurements.—Average of 22 specimens from Jico, Vera Cruz
{practically the type loeality): Total length, 99 mm,; tail vertebra,
27 mm,; hind foot, 13.3 mm.

General remarks.-——Bo far as known, Blarina mexieana i3 the most
widely dispersed species of the genus inhabiting southern Mexico. It
is common in damp oak forests on the mountains, where its runways
resemble those of Mierofus. The typical form is from Jalapa, Vera
Cruz, near the southeastern base of the table-land. Most of the colo-
nies from isolated mountains differ appreciably from the type, and in
several the differentiation has gone so far as to necessitate subspecific
recognition, as in the forms here described under their names machetes,
peregrinus, and goldmani.

Concerning the habits of the typical form Mr. Nelson writes:

This Shrew was rather commoun about Jico, and still more numerons along the
lower border of the oak forest between the altitudes of 5,500 and 6,000 feet. Near
Jico they were found mainly in drvicola runways along the horder of the canyons
or along ditches bordering fields. They were also found with Reithirodonfomys and
Sitomys along the lower border of the oak forest. They live in damp sitnations
grown up rankly with grass and weeds. In several places their little trails were

found threading their way among the plant stems and ferminating in & small hole
at each end.

Specimens eramined.-—Total number, 110, from the following locali-
ties in southern Mexico:
State of Vera Cruz: Jalapa (type), 1; Jico, 29; Las Vigas, 2; Orizaba, 11.

State of OQaxaca: Reyes, 13; Cerro San Felipe, 22; near Cajones, 2; Toton-
tepec, 9; Mount Zempoaltepee, 24,

BLARINA MEXICANA PEREGRINA subsp. nov.

Type from mountains 15 miles west of eity of Oaxaca, Mexico (altitude, 9,500 feet).
No. 68317, ¢ ad., U. 8. Nat. Mus,, Department of Agricultnre collection. Collected
Beptember 12, 1894, by E. W. Nelson and E. A. Goldman. Original number, 6748,

General characters.—Similar to B. mericana in size and color, but
with distinctive dental eharacters. '

Color.—~Dusky or sooty black, becoming slightly paler below.

Oranial and dental characters.—8kull similar to that of mexicana, but
rostrum less swollen; unicuspidate teeth with inner cusplet nearly obso-
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lete and without chestnut tip; molariform teeth more deeply conecave
posteriorly; m® with postero-internal lobe larger than antero-internal
(reverse of mericana). :

Measurements (taken in flesh).—Type: Total length, 106 mm,; tail
vertebrae, 31 mm.; hind foot, 15 mm. Average measurements of 20
gpecimens from type locality: Total length, 101.5 mm.; tail vertebrz,
30 mm. ; hind foot, 14 mm,

General remarks.—This subspecies may be recognized most casily by
the obsolescence of the postero-internal cusplet of the unicuspidate
teeth, Of the forms described in the present paper, it is the least
worthy of recognition by name. At the same time, the constancy of its
characters and the geographic remoteness of the high mouptains it
inhabits from the home of typical mericana seem to entitle it to stand.
Mr. Nelson found it living in grassy meadows and forests on the monn-
taing, where it had runways like those of the other species, Twenty-
five specimens were secured at altitudes varying from 8,800 to 9,500
feet,

BLARINA MEXICANA GOLDMANI subap. nov. Goldman’s Blarina.

Type from mountains near Chilpaneingo, Guerrere, Mexico (altitude, 10,000 feet).
No, 70244, 2 yg. ad,, U. 8. Nat. Mus., Department of Agriculiure colleetion. Col-
lected December 23, 1894, by E. W. Nelson and E, A, Goldman, Original number,
7231,

General characters.—Similar to B. mexicane in size and general ap-
pearance, but head and shoulders more plumbeous (less dusky) and
under parts very much paler,

Color.—Upper parts sooty plumbeous, darkest on rump; bridge of
nose darker than rest of head; under parts plumbeous, decidedly paler
than upper parts.

Cranial and dental characters.—Skull similar to that of mericana, but
brain case flatter, only slighfly elevated above plane of rostrum. Uni-
cuspidate teeth narrower at base; large upper premolar broader behind
antero-internal eusp and more excavated posteriorly,

Measurcments (taken in flesh).—Type: Total length, 100 mm.; tail
vertebrae, 28 mm.; hind foot, 13 mm. Average measurements of 5
speeimens from type locality: Total length, 100 mm.; tail vertebre,
28,5 mm.; hind foot, 13.2 mm.

General remarks—DBlaring goldmani is clogely related to B. mexi-
cana, differing chiefly in paler under parts, flatter brain case, and slight
dental characters. The close resemblance is surprising, in view of the
remoteness of the type localities of the two and the great difference in
altitude at which they live. The 5 specimens on which the present
speeies is based were collected in damp thickets among fir trees at an
elevation of 10,000 feet. '
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BLARINA MEXICANA MACHETES subsp. nov. Ozolotepec Blarina.

Type from mountains near Ozolotepes, Qaxaca (altitude, 10,000 feet). No. 71458, §
ad., U, 8. Nat. Mus., Department of Agriculture collection. Collected March 26,
1895, by E. W. Nelson and I, A, Goldman, Original number, 7723.

General characters.—Similar to B. mexicana in color and gencral
appearance, but somewhat larger, with decidedly larger fore and hind
feet, and peculiar dental characters,

Color.—Dusky or sooty black; bridge of nose darker than rest of
face; under parts dark in fresh pelage, but more or less ashy in old
pelage. '

Cranial and dental characiers.—Skull similiar to that of merieana, but
slightly larger; brain case less elevated above slope of rostrum; uni-
cuspids with inner cusplet smaller and not chestnut tipped; large upper
premolar longer, broader, and more excavated posteriorly, with antero-
internal angle and cusp less developed; molars larger and more con-
cave behind; lower molars larger.

Measurements (taken in flesh)—Type: Total length, 104 mm.; tail
vertebree, 31 mm.; hind foot, 15 mm. Average measurements of 7
gpecimens from type locality: Total length, 108 mm.; tail vertebr:,
30.5 mm.; hind foot, 15 mm,

General remarks.—This is a well-marked form of the mexicona series,
and it comes from the southernmost loeality from which any member of
the group has thus far been obtained. Mr, Nelson found it among
willows in 4 cold boggy place in the woods, on the north slope of the
mountains, at an altitude of 10,000 feet, where its runways were con-
gpicnous and where 7 specimens were obtained.

BLARINA NELSONI sp. nov. Nelson’s Blarina.

Type from Volcano of Tuxtla, Vera Cruz, Mexico (altitude, 4,800 feet). No. 65437,
ad., U. 8. Nat. Mus., Department of Agriculture collection. Collected May 13,
1894, by E.'W.Nelson and E. A, Goldman, Qriginal number, 6253.

General characters.—Siwilar to B. mexicane in size, general appear-
ance, and color, perhaps even darker; differs in important cranial and
dental characters.

Color.—Uniform sooty brown,

Cranial and dental characters—Compared with B. mexicana the skall
is larger and heavier; brain case larger, flatter, and not abruptly ele-
vated above plane of slope of rostrum; interpterygoid fossa much
broader., Molariform teeth decidedly broader and heavier; large upper
premolar very broad posteriorly, but not exeavated, its antero-internal
angle and cusp well developed and followed by & sulcus, behind which
the tooth immediately broadens. Unicuspidate teeth with inner easp-
let nearly obsolete. In some respects the skull resembles alticole more
than mexicana; it differs conspicuously from both in the broad and short
interpterygoid noteh. The upper molariform teeth differ from thoese of
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the alticola series in lacking the posterior exeavation. The obsoles-
cence of the inner cusplet of the unicuspids is even more complete
than in alticola,

Measurements (taken in flesh).—Type: Total length, 110 mm.; tail
vertebrie, 31 mm.; hind foot, 14 mm. Average measurements of 11
specinens from type locality: Total length, 106 mm.; tail vertebrz,
29 mm.; hind foot, 13.3 mm.

General remarks.—The peculiarities of Blarina nelsoni may be briefly
summed up as follows: In external appearatice it is hardly distingunish-
able from 5. mexicana; the skull is larger and more closely resembles
B, alticole, but differs from both in the remarkably broad and short
postpalatal notch; the molariform teeth resemble those of mexricana,
while the unicuspidate teeth resemble those of alticols, So far as
known, the species is restricted to the isolated voleano of Tuxtla,
where Mr. Nelson secured a dozen specimens. Mr. Nelson states that
it is common in the forest on the mountain and ranges up to the extreme
summit, at an altitude of 5,400 feet, Like most of the other species, it
malkes trails or ranways under the shelter of roots and logs.

DLARINA ALTICOIA sp. nov. Popocatepetl Blarina.

Type from Mount Popocatepet]l, Mexico (altitude, 11,500 feet). No. 52047, fad., 1. 8.
Nat. Mus., Department of Agriculture collection, Collected February 25, 1803, by
E, W. Nelson. Original number, 4396,

Geographic distribution.—Higher slopes of Mount Popocatepet] and
the mountains near Salazar and Ajusco, south of the City of Mexico
(from 9,500 to 12,000 feet altitude).

General charasters.—Size, medium, slightly larger than the mexicana
group; hind foot decidedly larger than that of mericana or any other
Mexican species except magna.

Color.—Booty plumbeous, decidedly paler on the belly, but without
line of demareation. '

Cranial and dental characters.—Skull similar to that of mexicana, but
somewhat larger; brain ease narrower and less sharply angular later-
ally. Molariform teeth muoch larger and much more deepnly excavated
posteriorly, eapecially the large upper premolar, which tooth has the
antero-internal angle and cusp strongly developed; unicuspidate teeth
with thicker and blunter crowns,

Measurements (taken in flesh).—Type: Total length, 107 mm.; tail
vertebrie, 20 mm.; hind foot, 15 mm. Average measurements of b
specimens from type locality: Total length, 104 mm.; tail vertebr:,
26 mm.; hind foot, 15 mm.

General remarks—This species is very distinet from any thus far dis-
covered except the B. fossor here described, which is closely related.
Externally it rescwbles Blarine brevicauda of the United States, but is
smaller, Tt differs from the mericana series in larger size, much larger
kind foot, and i the dental characters just mentioned. It isa high
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mountain form living in damp, sheltered places on wooded hillsides and
under sacaton grass, at an altitude of 9,500 to 12,000 feet.

Specimens examined.—Total number, 10, from the following localities,
all in the State of Mexico: Mount Popocatepetl, 5; Salazar, 3; Ajusco
Pealk, 1; north slope of voleano of Toluea, 1.

BLARINA FOSSOR sp.nov. Zempoaltepec Blarina,

Type from Mount Zempoaltepee, Oaxaca, Mexico (altitude, 10,500 feet). No, 68545,
@ ad., U. 8. Nat. Mus., Department of Agrienlture collection. Collected July 10,
1894, by E. W. Nelson and E. A. Goldman. Original number, 6419,

Geographic distribution.—Higher slopes of Mount Zempoaltepec (from
8,200 to 10,500 feet altitude).

General characters,—Similar to B. alticola in size, large fore claws,
and general characters, but darker, and with differences in molariform
teeth.

Color.—Sooty plumbeons, becoming slightly paler anteriorly; root of
nose darker than rest of head; under parts indistinetly paler and with
a slight brownish ecast.

Cranial and dental characters.—Compared with B, alticola, to which
it is closely related, the skull is slightly shorter. The length of the
molariforin geries is essentially the same, but the unicuspid series is
shorter, Upper molariform teeth narrower; large upper premolar
decidedly different in formn, lacking the antero-internal angle, which is
completely rounded off, leaving the tooth much narrower in front than
that of alticola. ,

Measurements (taken in flesh),—Type: Total length, 111 mm.; tail
vertebre, 29 mm.; hind foot, 15 mm. Average of b specimens from
type locality: Total length, 108 mm,; tail vertebrae, 29 mm.; hind foot,
14.6 mm.

General remarks.—On Mount Zempoaltepec Mr. Nelson secured &
specimens of this new Blarinag, 25 of B. mexicana, and 1 of B, magna.

BLARINA MAGNA sp. nov. Big Mexican Blarina.
Pl 1, fig. 10.

Type from Tolontepee, Oaxaca (altitude, 6,800 feet). No. 68575, £, old, U. B. Nat.
Mus., Department of Agriculture collection. Collected July 24, 1894, by K. W,
Nelson and E. A, Goldman. Original number, 6£93.

Geographic distribution—Mountains about Totontepec and Mount
Zempoaltepee, Oaxaca (from 6,300 to 8,000 feet altitude).

General characters.—Size largest of subgenns Crypfotis, cqualing
Blarina brevicauda; tail long (more than 40 mm.); color dusky; tail
scant haired.

Color.—Everywhere dull sooty brown, hardly paler Below; chin and
throat washed with brownish chestnut (which may be due to food-
staining).
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Cranial and dental characters.—Skull resembling that of Blarine
brevicauda in size and general appearance, but narrower, with longer
rostrum and more arched brain case. The brain case in profile is
strongly convex, and the highest point is near junetion of posterior and
middle thirds. Unieuspidate teeth narrow, with inner cusplet very
smail. Molariform teeth not at all excavated posteriorly, and without
interspaces. Large upper premolar short and broad, with antero-
internal angle broadly rounded off,

Measurements (taken in flesh}—Type: Total length, 134 mm.; tail
vertebrz, 42 mm.; hind foot, 17 mm.

General remarks.—Blarina magna, owing to its very large size, docs
not require comparison with any known species. The tail is very long
for a Blarina (45 percent of the length of head and body), A speci-
men from Mount Zempoaltepee lacks the chestnut-brown wash on the
throat. Mr. Nelson states that the runways of this large Blarina are
congpicuous in the dense, damp oak forest of the mountains. Only
two specimens were obtained.

Avérage measurements of the species of Dlarinag.

[All measurements are in millimeters and from fresh specimens.]

- g
Namo of species, Locality. 1355?15 'I;:gr\der :E)io“t(.l oLt]E]r-EE?{
PBlarina breviecauda ... Couneil Bluffs, Iowa - ..coociiioooans 127 26.6 16, 5 8
Lake George, New York ..b 1215 26.7 14.8 31
Locust Grove, Lewis County, N. Y...1 121 25 ‘14.6 58
telmplestes .. ..| Dismal Swamp, Virginia. ........c.... 119.5 20. ¢ 16 13
carolinensis ..} Columbia, S. e aearmee e aineeeas] 9.5 20. 6 12.5 [
Raleifh N G smmmnsmwsmmninn sonumss 4= 93.3 20,3 1.6 63
Washington, Miss . .ccvnrmmmrnmvrinen- 94 20 Tne e}
peninsnla . ....| Bverglades of TFlorida. ... ....cooo., 96.8 i8.5 13.5 G
PATVR- - iomaeaes Blair Kol ssueime i aiiviinm. i1 70 16 10,6 13
Raleigh, N Coomo i iarinirananens Td. 6 17 0.1 25
floridana -.....| Canavernl, Fla. cocoe coenvnacvuoioan 8¢ a2 12 2
rerlandieri .. .| Brownsville, Tox oo oL 83 19 12 6
tropiealis......| Iluma and Juquila, Qaxaca, Mexico. .. 93 25 12 G
sorieing .- ... Tlalpam, D, F. Vailey of Mexico... 91 26, 5 2.5 3
obsgeura ....... ‘Tulaneinge, Hidalgo, Mexico. .. 92,5 25 13 2
mexicana...... JFico, Vera Cruz, Mexico. .oo..ooooo... 99 T 13.5 22
goldmani ...... Mountains near Chilpancingo, Guer- 100 28.5 13.2 5
rero, Mexico.
peregring. ... ' Mountains near Gaxaca, Mexico....... 1015 30 14 20
machetes...... Monntaizs near Qzolotepec, Oaxaca, 108 30.5 14,0 7
Mexico,
nelsoni ..., Volcano of Tuxtla, Vera Cruz, Mexico. 106 20 13,3 1
alticola........ Mount DPopocatepetl, Mexico, Mexico.. 104 26 15 5
fossor ... Mount Zempoaltepoc, Caxaca, Mexico.| 108 29 4.6 5
MATNG. - eaeen s Tolontepee, Oaxaca, Mexico........... 134 42 i7 1 (type)
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Cranial measurements of typical specimens of Blurina.

Gireat&alt

s ohg Greatest
Name. Locality. l(]]]gcfl[tg]llt Y Eeadil.

incisor).

Blarina bhrovieauda....| Blair, Kebr. (type loeality)o roonoviinammnmaeaonaai oo 25. 4 14
telmalestes. ... Dismal Swamp, Virginia (type}.....ooaavaaaaaiiio, 24 12
carolinensis. ... Columbia, 8, C. (near type loealify). ool 19 10
peninsulée ....; Miami River, Florida (type)- -« cvvemoiiiiiianenaa o, 20,3 10,5
77 g A Blair, Nebr. (type locality)... 16.5 7.5
floridana...... Canaveral, Fla, (bFPo}eeceseccirmmmracseraeia e inniinanas 18.2 ¢ 8
perlandieri....| Brownaville, Fex. (near type locality)..ocveeeaaiaoa.. 16,8 , 7.8
acticing ...... Tlalpam, Valley of Mexico (tFped.ceoemmmeanieiciiaan 18 8,2
tropiculis. ..... Plama, Caxaca, Mexict. . oovrremioie i cieeinaenas | 18.2 ‘ 8.8
obsonra ... Tulaneingo, Hidalgo, Mexico (type)........... - B . . 9.8
mexicana ..... Jico, Vera Crunz, Mexico (near type locality) ‘ 20 ; 10.5
goldmani. ... Mountains near Chilpancinge, Guerrcro, Mexico {type). .| 20 10
peregring ... Mounntains near Oaxaca. Oaxaca, Mexico {type)......... ! 20.3 i 10.2
machetes. ... .. _ Mountains near Ozolotepec, Caxaca, Mexico (type}...... i 20 9.8
nelsoni........ ' Voleano of Tuxtla. Vera Cruz, Mexico [Er1:q 1) PO : 20.5 10.5
alticola ....... Mount Popoeatepetl, Moxico, Mexico (5ype).. - auuanns .[ 21 i 10.3
fossor.........| Mount Zempoaltepec. Oaxaca, Mexico (type}.. ...... 21.2 - i0.9
Magna, .o ...un. Totontapec, Oaxaca, Mexico (type}.....oooviviiimian, 24,5 11.5

NoTE.—The following two species of the subgenus Cryptotis were
described by Dr. Allen after the present paper was in paged proof.
Dr. Allen has kindly sent me the type specimens, and I amn glad to be
able to add the following descriptions:

BLARINA OROPHILA Allen.

Blarina (Soriciscus) orophila Allen, Bull, Am. Mus. Nat. Hist,, New York, VIL, p. 340,

November 8, 1895.

Type locality.—Voleano of Irazn, Costa Riea.

“Pelage glossy, very short, soft and velvety. Above dark brown
(shadihg slightly on seal brown), becoming lighter on the sides, and
passing gradually inte smoke gray on the ventral surface, where the
hairs are conspicuously tipped with whitish. Feet grayish broww; tail
dusky above, distinctly lighter below, well clothed, and with a minute
pencil at tip. Ears rudimentary and not easily detected.

“ Measurements.—Head and body, 55 mm.; tail vertebre, 21 mm,; hind
foot, 11 mm.; head, 20 mm, '

“8kull (too imperfect for complete measurements).—Length of nasals,
5 mm.; length of upper tooth row, 8 mm.; distanee between outer
borders of last molars, 5.5 mm.”

General remarks.—Blarina orophile is closely related to B. tropicalis,
from which it differs in the shape of the bases of the first and second
unicuspids when viewed from the outer side; they are narrow and have
a pinched appearance instead of being broadly rounded off, The ante-
rior cusp of the large npper premolar, to which Dr. Allen calls attention,
is not longer than in ¢repicalis and falls far short of the middle cusp of
the same tooth, '
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BLARINA NIGRESCENS Allen,

Blarina (Soriciscus) nigrescens Allen, Bull, Am. Mus. Nat. Hist., New York, VII, p. 338,
November 8, 1895.

Type locality.—San Isidro (San Jose), Costa Rica.

‘“ Pelage coarse, rather long, and not lustrous. Above dusky plum-
beous, in some lights black; lower surface not appreciably different.
Feet and tail blackish, nearly naked, the annulations of the latter being
distinctly visible.

¢ Measurements,—Head and body, 65 mm.; tail vertebrse, 22 mm.;
hind foot, 12 mm.

¢ Skull.—Total length, 20 mm.; mastoid breadth, 9.5 mm.; length of
nasals, 7 mm.; length ot upper tooth row, 9 mm,; distance between
outer edges of last molars, 6,3 mm.”

General remarks.— Blarina nigreseens is closely related to B, nelsoni,
from which it may be distinguished by the even Iarger size of the large
upper premolar. This tooth is exceedingly broad transversely and is
strongly convex on its inner side. Its anterior cusp is nearly obsolete,
while in nelsoni it is well developed. As in nelsoni, all the molariform
tecth are very large and very slightly excavated posteriorly, The uni-
cuspidate teeth have the inner eusplet tairly developed; In nelsoni it is
nearly obsclete. The skull is slightly smaller, and the brain case
narrower behind than in nelsoni.

Genus NOTIOSOREX Baird, 1877,

Notivsorex (subgenus of Serex) Baird in Coues, Bull. U. 8. Geol. and Geog. Surv.,
TI1, 1877, 846-647,
Notiosores (full genus) Dobson, Mon, Insectivera, Part IIT, 1890, P1. XXIII, fig. 20,
Flower and Lydckker, Introduction to Study of Mammals, 1891, 624,
Merrium, Proc. Biol. S8oe, Washington, VII, 1892, 26.

.3 1 1 3_ 8 16
Dental formule.—i, g5 ¢, 53 pm, 35 M, 3= 5 X 2= 1o = 28.

Teeth, 28; unicuspids, 3, forming a unitorm series, the third more
than half as large as second, never minute. Unienspids narrow at
base, without trace of secondary cusplet on inner side. Anterior tecth
lightly tipped with orange; molars pure white. Cranium flat and
broadly rounded. External ear conspicuous;
tail short, less than half the length of head
and body; body slender.

Geographic distribution.—Lower Sonoran
fauna of the United States and Mexico, from Fie. 2. —Skull of Noticsorex.
southern Texas to southern California and southward in Mexico to
Mazatlan, Sinaloa and the peninsula of Lower California.
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HIBTORY AND NOMENCLATURE.

The genus Notiosorer iz exceptionally free from complieations of
nomenclature and synonymy. It was described and named by Baird in
1861, but was not published until 1877, when Coues incorporated it,
along with other of Baird’s mannscript descriptions, in his Precursory
Notes on American Insectivorous Mammals.! The original type species
was desceribed by Baird under the name Sorex (Notiosorer) erawfordi,
and eame from Fort Bliss, N. Mex. (practically El Paso, Tex.). In the
same publication Coues deseribed a specimen from Mazatlan, Mexico, as
a new gpecies and named it Sorex (Noticsorex) evotis. No other species
have been described, and there are no synonyms, unless evotis should
prove a synonym of erawfordi,

Notiosorex was proposed as a subgenus of Sorer. It is accorded ful,
generic rank by Dobson and by Flower and Lydekker. It is closely
related to the Enrasian genus Crocidura, but the skull is mnch breader
and fAatter posteriorly, It is doubtful if the differences that separate
it from Crocidura are of more than subgeneric weight.

NOTIOSOREX CRAWFORDI Baird.

Sorex { Notiosorex) erawfordi Baird, Bull. U. 8. Geol. and Geog. Surv,, III, 1877, 651~
652, (From Yort Bliss, N. Mex.). Thomas, Prooc. Zeol. Soc. London, 1888, 444,
(From San Diego, Duval County, Tex.). '

Type from near Fort Bliss, New Mexico (practically El Paso, Texag), (No. 333, U
5. Nat. Mus.)

Geographic distribution.—Parts of Lower Sonoran zone from eastern
Texas to southern California, and thenee southward to the ¢cape region
of the peninsula of Lower California,

General characters,—Size small, about equaling Blarina parva; ears
large for a Shrew, protruding conspicuously beyond the fur; hind feet
and tail short, the latter about half the length of the body without the
head; color plumbeous,

Oolor.—Upper parts plumbeous (near the ‘olive gray’ of Ridgway);
under parts whitish; tail bicolor, each side concolor with body,

Cranial and dental charaeters—The cranial and dental characters
have been described in the generie diagnosis. The first and second
unicuspids are large and subequal; the third also is large, consider-
ably more than half the second. Judging from Dobson’s figure of the
teeth of evotis (which he calls crawfordi: Mon. Insectivora, Part I1I,
1890, PL. XXIII, expl.) those of erawfordi are less crowded. The large
upper premolar and molars are rather deeply excavated postenorly,
especially the latter.

Measurements of type specimen (alcoholie, as recorded by Coues, con-
verted into millimeters).—Head and body, 48 1m,; tail vertebrae, 28
mm,; hind foot, 10 mm. An alcoholic specimen in the Department col-
lection (No. 31532) from San Dlego, Tex., measures: Total length,

tBull. U. 8, GeoI a.nd Geow Surv I, No. 3, 1877, 646.
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82 mmn.; tail vertebrae, 26 mm.; hind foot, 10.5 mm.; ear, 6.5 mm. Mean
of 3 aleoholies from San Diego, Tex. (as measured by Thomas): Head
and body, 56 mm.; tail vertebree, 28 mm,.; bind foot, 10 mm. Skull of
type specimen: Total length (including front incisors), 17.3 mm.; great-
est breadth, 8 mm.

General remarks.—Notiosorex eraicfordi is either a very rare animal or
very local and difficult to capture, as ouly a few specimens bave found
their way into museums, and most of these were collected in Duval
County, Texas, by Mr, William Taylor. The Department of Agriculture
collection contains one from San Diego, Texas, collected by William
Lloyd; one fromn Ban Antonio, Texas, collected in 1890 by Mr, H. P. Att-
water, and there is one in the Merriam collection from San Bernardino,
California, collected April 19, 1886, by Mr. F. Stephens, The latter
is the ouly one known from California and has not previously been
recorded.

While this paper is passing through the press two specimens have
been received from Santa Anita in the southern partof Lower California.
They were collected by J. Ellis McLellan, May 13 and 18, 1893,

The type specimen of crawfordi was described as an aleoholic In
very bad condition. It is now Jittle more than a skeleton, but the skull
ig in good condition, except that the oceiput has been injured. The
color of the type as desceribed by Baird from the aleoholie specimen was
“light chestnut brown above” This is the color of the alcoholic San
Diego speeimens. DBuf no dependence can be placed on the color of
aleoholic Shrews, since most of thewn change to chestnut or reddish
brown. The skin from San Antonio lacks the chestnut and is nearly
uniform plambeous, slightly browner above.. The specimen from San
Bernardino, Calif., which was at first assumed to be an undescribed
species, agrees so closely with the San Antonio specimen that I am
nnwilling to separate it even subspecifically. It is plumbeous above,
paler below, with the hairs of the back faintly washed with brownish,
Thus the only two specimens of Notiosorex from the Unifed States that
have not been in alcohol are plumbeous, washed with brownish instead
of chestnut, while all the alcoholics that have been examined {about
half a dozen) have the upper parts strongly washed with chestnut.

Skulls of Notiosorex erawfordi from San Antonio and San Diego,
Texas, are identical with that of the type. The skall from San Ber-
nardino, Calif., differs from the type in thefollowing points: Size slightly
sinaller; muzzle more abruptly narrowed anteriorly; angle of tooth
row (seen in profile) greater at junction of molariform teeth with
unicuspidate series; large upper premolar larger (outer side longer and
transverse diameter greater). DBut these differences are not sufficient
to warrant separation,

. 4110—No. 10—3
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NOTIOBOREX CRAWFORDI EVOTIS (Coues).

Sorex (Notiosorer) cvolis Coues, Bull. U. 8. Geol. and Geog. Surv,, III, 1877, 652,
(¥rom Mazatlan, Mexico.)

Notiosorex erawfordi Dobson (noé Baird}, Mon. Inscetivora, Part IT1, 1890, P1. XXTII,

“fig. 20. (Vrom Mazatlen, Mexico.)

Type from Mazatian, Sinnlon, Mexico. (No. 9066, U. 8. Nat. Mus.)

Geographic distrilmition.—Neighborhood of Mazatlan; rangeunknown.

General charactérs—Similar to N, erawfordi, but slightly larger and
darker,

Color.—Upper parts plumbeous, the tips of the hairs ashy or brown-
ish; under parts soiled whitish.

COranial and dental characters.—The skull of evotis I have not seen,
the skull of the type having been lost or mislaid in the United States
National Museum; bat Dobson has figured the teeth of a specimen
from the type locality (Mon. Insectivora, Part I1I, fase, 1, 1800, Pl,
XXIII, fig. 20), whieh, if correct, indicates that the teeth are more
crowded than in erawfordi, and the second or middle unicnspid smaller,
being intermediate in height between the fivst and third. In erawfordi
the first and second are essentially subequal.

Measurements of type spectmen (from dry skin, as recorded by Coues,
converted into millimeters).—Head and body, 73 mm.; tail vertebr:,
23 mm, [probably 25 mm,|; hind foot, 11.5 mn.

General remarks.—In the absence of sufficient material of N, evotis, it
is impossible to determine its exact relations to erawfordi., Dobson
did not recognize it as distinet, but figured its teeth under the name
crawcfordi. TFor the present it seems best to retain it as a subspecies.



THE LOXNG-TAILED SHREWS CF THE EASTERN UNITED RTATES,
By Grrrir 8. MILLER, Jr.

Dauring the summer of 1894 I was enabled, through the kindness of
Mr. Oldiield Thomas, to examine in the British Musenm the original
specimens of three Shrews {Sorer palustris, 8. forsteri, and 8. parvus)
desctibed by Richardson nearly seventy years ago, but since then not
positively identified. In explaining the results of this study it is
necessary-to consider all the Long-tailed Shrews of the eastern United
States. '

Writers .on the Shrews of eastern North America have without
exception worked with inadequate material, and, as a result, left the
nomenclature in a chaotie state. Thus, to the common Sorex personatus
no less than ten specific names have been applied, while another species
(Sorex forsteri Baird nee Richardson) has been allowed to go unnamed,
Oun the other hand, certain names—asg, for instance, Serex forsteri or
Sorex richardsoni—have been used to designate as many as three spe-
cies. Much of this confusion is the result of a lack of appreciation of
the facts that in determining closely allied Shrews it is necessary to
compare specimens in the same phase of pelage, and in which the
original form of the teeth has not been sensibly altered by wear. The
extent to which the form of the teeth changes with age is shown in P,
1V, fig. 8, as compared with figs. 5, 6, and 7. That there is much indi-
vidual variation in the form and relative size of the teeth is another
circumstance which has not been properly taken into acecunt. As a
result, specimens of one Shrew have been referred to two or moere spe-
cies placed in different sections of the genus. Variation of this kind
is illustrated by fige. 5, 6, and 7 of Pl. IV, which show the unworn
unicuspid teeth of three specimens of Serex personatus taken at one
locality. The seasonal changes in color are much greater than has
been supposed. Sorex albibarbis is in summer nearly unicolor, while
in winter the belly is so much paler than the back and sides as to give
the animal a resemblance to the bicolored 8. palustris, Many speci-
mens of Sorex fumeus taken during mid-summer are by color alone
with difficulty separated from 8. personatus, to which in winter it bears
1o likeness, Tu most Shrews the fur is noticeably longer and soffer in
autnmn and winter than in summer, and at the same time the colors
are richer and more strongly contrasted.

In preparing the following revision of the species of Sorer occurring
in the United States east of the Great Plains I have examined about

500 Shrews from that region. This material is in part from my own
35
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collection and the private ecllections of Dr, C. Hart Merriam, Mr, Out-
ram Bangs, and Mr. 8. N. Rhoads. T have also had at my disposal, in
addition to the specimens in the British Museum already referred to,
the Shrews belonging to the American Museum of Natural History, the
United States Department of Agriculture, and certain speunmns deter-
mined by Baird in the United States Nutional Museuww.
The three most important studies of the Shrews of eastern North
America are those of Bucluanan, 18373 Baird, 18577 and Dobson, 1890.°
The following table shows the names used by these authors for the
seven species admitted in the present paper.

Bachman, 1837. Taird, 1857, Trolison, 1890,

Borex lm_‘\?i.................. ................. e S.hovi.ocaaeoonas 3. hoyi.
8. thompsobi... ...
PAlTBETIS: wov e st mr oo s s | s S.palustris,

DI DB IR e o s A A B R0 | S S A R

richardsoni 5. vulgaris (== 5. araneus).

fameus....... ..., = S.forsteri.... .| 8. platyrhinus.
S, richardsoni. .
longiroatrid ..ovveen.. 8. longirosiris ....! ¥, personatug?....
personatus.. .. ....... 8. forsten. s 8. cooperi . ........ 5. richardsoni.
C 8 fimbripes....... S.platyrhinus ....| 8. personatus.
S.coopert .. ... S haydeni ........ S Laydeni,
]

The subject is so complicated that it is necessary to consider in detail
the history of each species. ‘

Sovex hoyi.—Sorex hoyi was first described i 18537 by Baird, and since
then has been almost uuknown. At present thieve are perhaps two
dozen specimens in collections. Sorer thompsoni, from Burlington, Vt,,
described in the same paper with 8. koyi, is probably indistinguishable
from the latier.

In 1877 Dr. Coues published in his I’recursory Notes on American
Insectivorous Mammals* a diagnosis by Baird of the subgenus Micro-
sorex based on Sorer hoyi. TIn this paper, as well as in the original
description of the species, Baird overlooked the minute fourth ineisor
and stated that Serex hoyi had only 30 teeth. This error was not
detected until 1890, when Dobson figured the teeth correctly.

Sorex palusiris.—The first notice of an Ameriean Marsh Shrew was
published in 1828, when Richardson described Sorex palustris® an
animnal which e had found frequenting the borders of lakes in the
region between Hudson Bay and the Rocky Mountains.

1 Jour, Acad, Nab. Sci. ’hila., VII, Part 11.-

¢ Mamm, N, A,

5 Mon. Insectivora, Part ITII, fase. 1.

4Bull. U. 8. Geol. and Geog, Surv., IIT, No. 3, 1877.
s Zool. Jour,, 111, p. B17.
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In 1857 Baird placed Serexr palustris among the species nnknown to
him, but which he considered as probably worthy of recognition. At
the same time he described the new genus Neosorer and the species
Neosorex navigator, from Washington.

Our first accurate knowledge of Sorex palustris dates from 1890, when
Dr, Dobson figured the teeth of the type specimen,' and 1 another
paper published the same year? discussed the validity of the genus
Neogorex. Dr. Dobson came to the conclusion that Sorex palustris and
Neosorer navigator are the same, and that Neosorer, so far from being
‘a genus, can not even e recognized as a subgenus. A year later
Dr. Merriam rceorded Sorex palusiris from Idaho, at the same time
remarking that he considered Neosorex a very good subgenus,?

The type specimnen of Sorex palustris in the British Museum is dingy
and discolored. Tor years it was exhibited as a mounted specimen,
but is now kept as o skin. In color it is unlike any Shrew that I have
seen, but resembles 8, bendirif more than any other. The fur iz gone
from the middle of the belly, but what remaius on the ehin, throat, and
sides agrees in color with that of the corresponding parts in 8. bendirii,
The ¢olor is, however, so obviously unnatural that it can not be con-
sidered of any importance, especially as it is not in the least as deseribed
by Richardson. TReasons have already been given for believing that
Richardzon’s name should be applied to the paler-bellied western form-
of Marsh Shrew {Proc. Bost, Soc, Nat, Hist.,, XXVI, March 24, 1804,
181, 182), and after examining the type I sce no necessity for changing
this opinion. The specimen being in such condition as to furnish no
evidenece, it is atill necessary to judge the old descriptions on their own
merits. As all the early accounts of Sorer palusiris refer to its pale,
ash-gray belly, and as the geographical range—indefinite though it is—
coincides with that of the western animal, it 1s proper to apply the
name to the latter. That the type of Sorex palustris is a Neosorex and
not an Afophyrax is shown by the teeth, which are nearly unworn.*

Sorex albibarbis.—The type of Sorex albibarbis was taken by Prof,
E. D. Cope in 1859 at Irofile Lake, New Hampshire. The original
deseription of the species appeared three years later in the Proceedings
of the I’hiladelplia Academy of Sciences.’

Soon after Professor Cope published his aceount of Sorexr albibarbis
Prof. A. E. Verrill recorded a specimen from Warwick, Mass., and
attempted to prove the identity of the animal with Richardson’s Sorex
palustris.’ In this attempt he was so far suceessful that he has been
followed by Mr. J. A. Allen in his Catalogue of the Mawmals of Mass.?

"Mon. Insectivora, Part I1I, fasc. 1, P1. XXIIT, fig. 18.

2 Proc. Zool. Boe. London, p. 51.

“N. Am. Fauna No. 5, p. 35, July, 1891.

*The teeth as figured by Dobson (Mon. Insectivora, Part III, fage. 1, P1. XXII1I,
fig, 18) appear somewhat too deep from apex to root.

5Proe. Acad. Nat. Sci. Phila,, 1862, p. 188,

“Proc. Boat. Soc. Nat. Hist., IX, p. 164. 1862.

?Bull. ¥Mus. Comp. %ool., T, p. 211, 1869,
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In 1892, however, Dr. Merriam cnumerated both Sover albibarbis and
8. palustris among the mammals of the boreal zoue,' while two yeais
later the species was again recorded from Profile Lake, New Hampshire,
and also from Essex County, N. Y.? Stiil more recently Mr, Rhoads
has taken 8. albibarbis in Pennsylvania,®

Sorex vichardsoni.—The American representative of Sorer araneus
was discovered by Forster, who in 1772 recorded the species from Hud-
son Bay. Although Forster called the animal Sorer araneuws he noticed
that it had a blacker back and brighter colored sides than the conmion
European Shrew.

The species was next described by Richardson in the Fauny Boreali-
Americana (1820), Here it was referred with some hesitation to Seree
parvus Bay, a Shrew which is not even congeneric with 8. rickardsoni.
The specimen on which Richardson based his description of Sorer
parvus is in the British Museum, and thongh faded and dingy is per-
fectly identifiable. The color pattern can still be distinctly seen, while
in size it agrees exactly with a specimen from Elk River, Minnesota.

In 1837 Bachman, who already felt convinced that the Shrews called
Serexr parvus by Richardson and Say were not the same, received a speci-
men from Mr, William Cooper, on the atrength of which he named
Richardson’s animal Serex richardsoni, Cooper’s specimen came from
the Northwest Territory, which in the early thirties embraced the pres-
ent States of Wisconsin, Iowa, Minuesota, northern Illinois, and the
northern peninsula of Michigan, As the Sorex parvus of Richardson
is known to oceur in this region, and as nothing in Bachman's deserip.
tion points to any other animal, the propriety of applying to 1t the
nae richardsont is hardly open to question, though there is the possi-
bility that the Cooper specimen was really 8. fumeus.

The animal was not noticed again until the year 1857, when Baird
described a specimen in full winter coat as a new species under the
name Sorex pachyurus, The Sorex richardsoni of Baird is a pale, worn
summer specimen of 8. fiumeus. :

The most recent mention of Sorex richardsoni iz by Dobson, who
figures the teeth for the first time. Dobson, like Forster, referred the
animal to Sorex vulgaris | == 8. araneus), the species to which it is cer-
tainly most nearly allied.

Sorex fumeus.—The large slaty-plumbeous Shrew characteristic of the
Canadian fauna was first deseribed by Baird in 1857. - Baird had two
gpecimens, one from Carlisle, I’a.,, and the other from Racine, Wis.
These he 1dentified respeetively as Sorer forsteri [ = 8. personafus] and
Sorex richardsoni, species widely different from each other and from
Sorex fumeus. Both specimens are now in the National Museum. The
type of Baird’s forsteri is in the dark autumnal or winter pelage, and

it Proc, Biol. Soc. Washington, VII, p. 25, 1892,
. % Miller, Proc. Bost. S8oe, Nat. Hist.,, XX VI, p, 183, 1804,
*Proe. Acad, Nat. Sci., Phila. 1804, 895, Jan., 1885,
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hence recognizable at a glance from the external characters alone.
The original of his richardsoni, on the other hand, is a much worn sum-
mer specimen, the determination of which might be a matter of uncer-
tainty were it not for the excellent condition of {he teeth and anterior
part of the skull, which show it to he unquestionably Sorex fumeus.

From 1857 to 1890 Sover fumeus escaped notice. The referenees to
Sorex forsteri and 8. wichardsoni during this period are based on
Baird’s statements concerning the species rather than on identification
of specimens. In 1890, however, Dobson figured the teeth of an indi-
vidual from Lake George, New York., This specimen he identified with
De Kay’s Otisorer platyrhinus, a totally different animal.

That this species should have remained until now unnamed is a
matter of surprise, Nevertheless, a careful examination of the litera-
ture shows that none of the many names proposed for North American
Shrewscan be applied to it. Of these names it is necessary to consider
in the present conuection Gtisorer platyrhinus De Kay and Sorexr platy-
rhinchus Linsley only. The former was based on a specimen from
Tappan, Rockland Counnty, N, Y. The essential part of the original
description 1s as follows:

Characteristics: Dark brown, paler beneath. Toial length, 4 inches,

Description: * * * Ears very lurge, reunded and membranaceous, subangular
on the upper margin, sparsely covered within and without with long hairs; * * #
hind feetislender, 0.8 inch long, sparsely covered with light rafous hairs; * * * far
over whole body quite long and thick, ranging from 0.2 to 0.4 inch; * * * {teeth
minute, tinged with piceons at their tips. Dental formula: Ineisors, %; check teetl,
18383, * * * (olor: Dark cinereons, slightly tinged with dusky rufous, particu-
larly on the upper part of the muzzle and inferior portion of the neck; beneath,
ash gray.

Length of head and body, 2.5 inches; length of tail, 1.6 inches; length of head,
0.9 inch; length of ear, 0.2 inch.

Nothing in this description refers unquestionably to the Shrew under
consideration. It istrue that the statements concerning the color might
refer to this animal. Sinece, however, they apply with egnal pertinence
to the majority of known species of Sorex, they can not be considered of
any diagnostic value. Thestress that De Kay lays on the large ears of
his specimen has led to the belief that he had in hand the larger of the
two common species of Sorer, an animal with actually though not pro-
portionally larger ears than S.personafus. The measurement—Ilength of
ear, 2 lines (4 mm.)—was made no 'one knows how. As it stands it is
about 2 mm, shorter than the car of 8, fumeus measured (in the dry skin)
from the meatus, while it excceds by a full millimeter, or 33 percent, the
Lkeight of ear above erown in dried speeimeuns of the same animal,

On the other hand, Otisorex platyyhinus agrees in size with Sorex per-
sonatus. ¢ Total length, 4 inches” (100 mm.), and “length of tail, 1.6
inches” (38 mm.), are statemwents which apply to the latter species and
not to 8. fumeus.! The measurement of the hind foot, 8 lines”

! Ten specimens of §. personatus average: Length, 101 mm.; tail, 38.8 mm.: while
a like number ot 8. fumeus average: Length, 119 mm.; tail, 44.9 mm,
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{19 mm.)}, is evidently an error, since it is about right for a Shrew the
gize of Sorew albibarbis, aud can apply to no true Sorex known from the
eastern United States.

Although De Kay’s account of Otisorex platyriinus is so faulty as to
make the identification of his animal a matter of uneertainty, the
description published by Linsley! of a speeimen seen and named by
De Kay is enough? to fix the name on the animal already called Sorer
personatus by Isidore Geoftroy Saint Hilaire.

Sorex longirostris.—In 1837 Bachman described g Shrew from the
swamps of the Santee River, South Caroling.® This animal he named
Sorex longirostris. Although there is nething in Bachmwan’s long ac-
connt by which the animal c¢an be positively identified, the name may
be applied to a very distinct species of Shrew occurring in the Southern
States. Efforts to secure topotypes of Sorex longirostris have thus far
failed, and the nearest point to the type locality from which specimens
are known is Bertie County, N, C, It is very unlikely, however, that
a different Shrew ocenrs in the Santee region.

This Shrew is wow recognized for the first time since Bachman de-
scribed it, nnless the Sorex personatus of Baird was the same., The
type of Baird’s personatus is a skin without skull of an apparently im-
mature Shrew taken near Washington, I». . The speeimen is in sueh
condition as to be wholly uuidentifiable, and nothing is known about
the Long-tailed Shrews that oceur in the vieinity,

Sorex personatus.—Isidore Geoffroy Saint Hilaire described in 1827,
2 Shrew which he called Sorex personatus. No type locality is given,
but the original specimen was collected by Milbertin the United States,
possibly in New York.> The description is sufficiently aceurate to show
that the animal was the smaller eommon Long-tailed Shrew of the
eastern United States.

A few months later Richardson redeseribed the species as Sorer for-
steri.® The type in the DBritish Musuem has been mounted, but is
now kept as o skin. The fur has a peculiar brownish-fulvous cast, the

'8ill. Am. Jour. Sci., XLIIJ, 346.

sThiz beauntiful little quadraped was taken in a deeayed apple-tree log in Strat-
ford January 22, 1840. Total length, 4 inches [101.6 mnm.]; body aud head, 2.5 inches
[63.5 mun.]; * * ¥ length of tail, 1.5 inches [38 mm,]; * * * lheight of ear,
Jlinch [2.5mm.]; * * #  total weight of animal, 27 grains., Color: Upper parts
dark, reddish rown ; nose and tail, npper side dull red, under parts dark gray or light
mouse colored ; end of tail a penecil of black hair; feet and legs white, or pale flesh
color; * * ¥ length of hind feet to elbow, 5; * * * orifice of the ear very
lurge and curiously tolded, being nearly 3 lines [6.25 mm.] across, It was named by
Dr. De Kay, to whom I sent it, 8. platyrkinchus, and he describes it as a subgeuus,
Otisorex * * * and he is ilio least and most delicate mammiferous quadrupod I
ever hoheld.

2 Jour. Acad. Nat. 8ci. Phila., ¥II, Part II, p. 270, PL XXIII, fig. 2.

+Mém. Mus. d'Hist. Nat., Paris, XV, p. 122,

» Milbert collected the type of Rhinichthys cataracie Cuv. and Val, at Niagara Falls,
N. Y.
* Zool, Jour,, 111, p. 516, Jan. to Apr., 1828,
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result prebably of long exposure, The teeth are so worn that the
incisors are reduced to mere stubs. In spite of all this, there ¢an be no
doubt that the specimen is a typical Sorex personatus. The hind foot
measures 11 mm,

Tlie next reference to Sorer personatus was made by Gapper, who
described and figured the animal under the name Sover forsteri In
the Zoological Journal for 1830, Gapper’s specimens came from the
region between York and Lake Simcoe, Ontario,

The Sorer cooperi which Bachman named in 1837 is without doubt
the present species.

Bachman’s Sorer fimbripes, described in the same paper with 8. rich-
ardsoni and 8. cooperi, is said by Dr, Coues,! who has examined the
supposed type, to be a perfectly normal Sovex personaius, How DBach-
man could see in such a specimen the remarkable characters aseribed
to 8. fimbripes i3 beyond comprehension, On Bachman’s account of
8. fimbripes is based the generic namme Hydrogale Pomel.” The type
of Sorer fimbripes was collected in Lycoming County, Pa., on Drurys
Run, a branch of the Schuyikill River,

The Amphisorex lesueuri of Duvernoy® from Indiana, is apparently
an abnormal example of Sorer personatus. It is sadd to have a whitish
streak running from the eye to the corner of the mouth.

Sorex platyrhinchus Linsley and Otisorer platyrhinus De Kay have
been discussed m detail under Sorex fumeus. There can be no question
that both names arve synonyms of Sorer personatus,

In 1857 Baird recognized five small Shrews from the eastern United
States. Two of these—Sorer platyrhinus and N, cooperi—were based
on individual variations of the present specites. Specimens with the
nnicnspid teeth, as shown in Pl IV, fig. 5, were referred to 8. cooperi,
while those with the teeth, as in PL IV, figs. 6 or 7, were called 8. platy-
rhinus. At the same time Baird described as a new species Sorex hay-
deni,* from Fort Buford, N. Dak. Certain slight peeuliarities in a few
specimens from this general region indicate that Sorex haydeni may
eventually be recognized as a local race of 8. personatus. Tor the
present, however, the forms arc best united under the Jatter name.

From 1837 to 1890 Sorexr personatus has been referred to as 8. cooperi,
8. platyrhinus, or 8. personatus indifferently. In 1890, however, Dr,
Dobson added to the list of synonyms by figuring the teeth of an indi-
vidual from Halifax, Nova Scotia, nuder the name Sorer richardsond.’

The next year Dr. Merriam described specimens from Idaho as a new
species, Sorer idahoensis.’

: Buil. U. 8. Geol. and Geog, Surv,, 111, No. 3.

2 Archiv. 8el. Phys. and Nat., Geneve, IX, 248, Nov., 1848.
*Magasin de Zoologie, Mamm,, p. 33, I'], L, 1842,
1Mamm. N, A, p. 29,

*Mon. Inscetivora, Part 111, fase. 1, P1. XXIII, fig. 9.
$North American IFauna, No. 5, p. 32
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In 1894 Mr. J. A. Allen recorded a large series of Sorex personatus
from New Brunswick as Sorex forsteri,! the name first applied to the
animal by Richardson more than sixty years before,

KEY TO THE SPECIES OF SOREX OCCURRING IN THE UNITED STATES
EAST OF THE GREAT PLAINS.

A distinet secondary cusp on the inner side of the canine and second and
third upyper incisors (subgenns Microsorer). . .o ecvuen oo iaiioiilaaanas S. hoyi
No secondary cusp on the canine or any of the incisors except the first,
Feet conspicnously fringed ; size large (total length msnally more than
150 mm. ; Iind foot, over 18 mm), (Subgenus Neosorez.)
Distinctly bicolor; beliy nearly white, in strong contrast with

color of back; chin not paler than rest of ventral surface.... S, palustris
Nearly unicolor, or with belly somewhat grayer than baek; chin
paler than rest of ventral surface. .. ... . ... ..o ........ S, albibarbis

Feetnot fringed ; size medinm or small (total length, less than 140 mm. ;.
hind foot never more than 16 mm). (Subgenus Sorex.)
Average lengtl, over 110 mm. ; tail more than 40 mm.
A well-defined dark dorsal area ...... ... ..i.oiiiiaan.. 8, richardsoni
Back not noticeably darker than stdes. ... ccovivmomniann.. 8. fumeus
Average length, under 105 . ; tail less than 40 mm.
Canine normally smaller than fourth inecisor, rostrum broad
(ratio of greatest anteorbital breadth to palatal length,
TR s B T A S A R s 08 8. longirositris
Canine normally equal to or larger than fourth incisor, restrum
narrow (ratio of greatest anteorbital breadth to palatal
T e T 8. persondtus

Subgeuus MICRCSOREX Baird.

Microsorex Baird in Coues Precursory Notes on American Insectivorous Mammals,
Bull, U. 8, Gteol, and Geog. Surv., III, No. 3, 646, 1877. Type, Sorex hoyt Baird.

Tnner side of eanine and second and third upper incisors with a dis-
tinet secondary cusp (fig. 1¢); fourth upper ineisor very minute and

Fig. 1.—Third upper incisor (greally enlarged and semi-diagrammatic). o, Soerex araneus; b, §. per-
sonains; ¢. 8. hoyi,

nearly hidden between the third incisor and canine; brain case low

and narrow (ratio of cranial breadth to total length of skull ranging

from 42 to 47); mandible short and heavy; feet never fringed.

' Bull. Am, Mus. Kat. Hist., VI, p. 100, Apr. 24.
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Baird established the subgenus Microsorer in 1877 in a paper pub-
lished by Dr. Coues. The characters as originally given were false,
since it was sapposed that Sorex hoyi, the type of the subgenus, had
only 30 teeth, while in reality it has 32, the number normally present
in the genus. Although the subgenus can not be distinguished by
the number of teeth, it is amply charaeterized by cranial and dental
peculiarities which will be more fully discussed in the description of
Sorex hoyi. The form of the skull, and especially of the mandible, in
this Shrew is so pecnliar as to suggest that it may be necessary even-
tually to recognize Microsorex as a full genus,

So far as known, Mierosorex is peculiar to America, where it is repre-
sented by one species, Sorvexr hoyi Baird.

SOREX HOYI Baird.
{(PLV, figs. 6 and 7; P1. V], figs. 10 and 10a.)

1857, Sorex hoyi Baird, Mamm, N. Am., p. 32, (Racine, Wis.)

1857, Borer thompsoni Baird, Mamm.N. Am., p. 34, (Burlington, Vt.)

1862. Sorer thompsoni Verrill, Proc. Bost. Soc. Nat. Hist,, IX, p. 169, (Maine.)}

1890. Sorex fsoyi Dobson, Mon. Insectivora, Part J1I, fase. 1, P1. XXIII, figs. 15, 16a.
{New York and Manitoba.)

Type loeality.—Racine, Wiseonsin.

Geographic distribution.—Boreal zoue and adjacent part of Transi-
tion zone from Minnesota to New Brunswick and Nova Scotia.

General characters.—Sorex hoyi is the only known species of Micro-
sorex. It may be recognized by the subgenerie characters.

Uolor.—Back and sides hair brown, more or less darkened with clove
brown on the former, and shading, without line of demareation, into
the pale hair brown or silver gray of the belly. Dorsum of manus and
pes and ventral surface of tuil pale Isabella color. Region between
front legs usually tinged with fulvous,

The color of the back varies slightly, being more darkened with
clove brown in some individuals than in others, The chest is often
very strongly tinged with fulvous, and at least a trace of this color is
present in every specimen that I have examined.

Skull.—The skull of Sorex koyi (P1. VL, figs. 10, 10a) is small, thin, and
papery, In form it differs from that of other species of Sorexr in the
flattened and narrowed brain case and in the short thick mandible,
the latter resembling that of the smaller species of Blarina, The pecu-
liarities in form as compared with Sorer personatus and 8. richardsoni
are shown in the following table of approximate cranial ratios:

R 2 Sorex ‘ Sorex
bhore_x person.- richard-

OFL  Catue. ‘ 80T,

T S i 3

Ratio of cranial breadth to total length of sKkull..coveoeae e iienaeaan, % 51 . 51
Ratio of greatest anteorbital breadth to total Tength of skalliieeneausrrs.--- 28 28 27
Ratio of rostral breadih to palatal lengih...... A RS A R B BT i 80 0 I 66
Ratio of palatal breadth to cranial breadth ... ..._....... PRI SE— 60 55 | 52
Rutio of palatal depth to eranial AePill cuovee oo 40 | 40
Ratio of eranial depth i 6rATIAL WAL vovevsvrvmnssesrnnserernsssnresnneeons 49 51 53
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Teeth.—The teeth of the upper molariform series can scarcely be dis
tinguished from the corresponding teeth in Sorex personatus, except by
the slightly different form of the excavations on the posterior borders.
These excavations in 8. personatus are deepest near the middle of the
teeth, while in 8. hoyi the deepest points are distinetly nearver the inner
borders.

The unicuspid teeth of Sorex hoyt are (P1, V, figs. 6, 7) slender, deep,
and heavily pigmented, the colored area oceupying nearly one-third
of the outer face of the second and_ third incisors, and somewhat less
on the canine. The second aund third incisors are of equal height,
the second slightly the larger., The canine is about half the size of
the third incisor. The premolar and the fourth incisor are very miuute,
though both are visible from the outer side. The fourth incisor is so
small that it is readily overlooked in aleoholic speeimens or in skulls
that are not properly cleaned. In a specimen from Trousers Lake,
New Brunswick, both premelar and fourth incisor are remarkably large
(P1.V, fig. ), but no other specimens from the Eastern States show any
peculiarities to separate them from true 8, koyi,

The crowns of the second and third incisors, and to a less degree the
canine in Sorex hoyi are remarkable for the prominence of the ridge
forming the inneredge of the pyramidal main cusp.  This ridge, which
is present in all species of Sorer, is here greatly developed, and pro-
vided near its base with a distinct, pigmented, secondary cusp (fig. le).
This eusp is not homologous with the minute cusp on the inner side
of the unicuspid teeth of Elarina, as the latter is developed from the
eingulun and is near the hinder edge of the tooth, while the secondary
cusp in Microsorex is distinet from the cinguluom and lies somewhat
in front of the middle of the tooth. Althongh the ridge which bears
the secondary cusp in Microsorer is not equally developed in all species
of true Sorex, it is never entirely absent, It is greatly reduced in 8.
araneus (fig. 1a), 8. alpinus, and 8. richardsoni, much more conspicuous
and sometimes even tending to form a rodimentary cusp in 8. minutus,
8. personatus (fig. 11), and others.

The mandibular teeth, like the mandible itself, are 1‘em‘1rk&bly short
and strongly built. Whlle the individual teeth are distinetly broader
than in 8. personatus, the tooth row as a whole is shorter. The teeth
show no essential differences in form beyond those already noticed.

Measurements.— Unfortunately, most of the specimens of Sorex hoyi
that T have seen were not measared in the tlesh; hence it is impossi-
ble to give satisfactory measurements for the species. An aleololic
speciten from Steele County, Minn., measurcs: Length, 88 mm,; tail
vertebra, 27 mm.; hind foot, 10 mim. Three alcololie specimens from
Elk River, Minn,, average: Length, 81.7 mm.; tail vertebrwe, 30,7 mm.;
hind foot, 10,7 nm.

GQeneral remarks.—Sorex hoyi differs so widely.from other species of
Sorer in its subgenerie characters that it needs no comparison with any.
Superticially it has much the appearance of a small, abnrormally short-
tailed S. personatus.



Do, 1895.] SOREX PALUSTRIS, 45

Subgenus NEOSOREX Baird.
Neosorer Baird, Mamm. N, Am., p. E1, 1857, T'ype, Neosorex navigator Baird.

TInner side of canine and ineisors without secondary cusps; fourth
upper incisor well developed; brain case broad (ratio of eranial breadth
to total length of skull ranging from 52 to 56); mandible slender and
liglitly built; feet conspicuously fringed with bristlelike hairs, as in
Crossopas,

The subgenus Neosorer was first deseribed in 1857 by Baird, who
considered the single species kuown to him entitled to full generic
rank. In this decision he was followed by authors until 1890, when
Dr. Dobson (Proc. Zool Sec. Loudon, p. 51) came to the conelusion
that Neosorex “ean not even be considered as * * * a subgenus”
Dr. Merriam has more recently {North American Fauna, No, 5, July,
1891, p. 35) expressed the opinion that Neosorer is “a very good sub-
genus,” and this ruling appears to be the most satistactory.

Neosorer 18 confined to America, and although not closely related to
the Old World Crossopus, shows a remarkable parallelism with the latter
both in habits and mm external appearance, Both are aquatic, inhab-
iting marshes and the borders of streams, and the hkeuess between
freshly killed specimens of the two Shrews is very remarkable, Crosso-
pus 18, however, the more robust animal with shorter tail and broader
muzzle.

SOREX PPALUSTRIS Richardson.
(Pl V. dig. 13 PLYI, figs. 1 and ia.)

1828, Sorex palustris Rishardson. Zoel. Jour,, ITI, p. 517. (Hudson Bay to Rocky Mis.)

1853, Sorer patustris Awd and Bach., Quadrupeds N, Am,, IT, p. 108, P1, CXXY.

1890. Sorex palusiris Dobson, Mon, Insectivora, Part III, fase, 1, P1. XXIII, fig. 18
(teeth of type).

1894. Sorex palusiris Miller, Proe. Bost. 8oc. Nat. Hist., XXVI, p, 183, (Minnesota.)

Pype locality—TUnknown; somewlere in the region between Hudson
Bay and the Rocky Mountains. (Type in the British Muscum,)

Geographic distribution.—DBoreal zone from Hndson Bay and central
Minnesota west to the Rocky Mountains,

General characters.— Sovex palustrisis distinguished by its subgenerie
characters from all other eastern American Shrews except S, albibarbis,
From the latter it i3 separated by its shorter, broader, more heavily
pigmented unicuspid teeth, and the sharply defined whitish color of
the helly.

Color.—Dorsal sarface very dark seal brown with a slight gloss, each
hair with a narrow subterminal band of smoke gray separating the
seal brown tip from the slate-gray uuder fur, and producing a grizzled
appearance when the animal is viewed in certain liglts; ventral sur-
face very pale smoke gray, nearly white, and often faintly tinged with
cream color; the color of the belly extending a short distance on the
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sides, where it shades quickly into the color of the back; inner surfaces
of all four legs colored like the belly; dorsum of maius and pes sepia,
paler on the inner half; tail clear seal brown dorsally and at tip, pale
smoke gray ventrally, this gray area broad proximally, but soon narrow-
ing to o mere line, which persists to the extreme tip. '
In the worn summer coat the belly is variously diseolored with brown.-
ish and yellowisk, the animal nsually, however, remaining sharply and
distinetly bicolor. _
Skull.—The skull of Sorex palustris iz large and heavily built, with
the brain case broad aud high. Otherwige it does not differ essentially
from the skull of 8. araneus or 8, richardsoni, The anterior opening
of the infraorbital canal is large and elliptical in outline, sharply
defined on all sides except in front. The posterior border is over a
point slightly hehind the middle of the first molar. Close to the pos-
terior border of this opening is the small lachrymal foramen,!
Teeth.—The teeth of Sorer palusiris are large, strong, and heavily
pigmented (P1, V, fig. 1). The molariform teeth do not differ in form
from those of N, araneus and 8. richardsoni, except that the posterior
borders of the upper molars are more extensively excavated, the widest
part of the excavation beiug nearer the inner borders of the teeth.
The unicuspid teeth, however, show more obvious differences, The
second and third incisors are subequal, the latter slightly the larger.
The fourth ineisor is less than half the size of the canine, which in
turn is distinetly smaller than the second incisor. The premolar is
minute but in the tooth row and distinetly pigmented at the tip.
Measurements.—It happens that very few of the specimeus of Sovex
palustris that T have seen were measured in the flesh. A male from
South Edinonton, Alberta: Length, 157 mm.; tail vertebra, 68 mm.;
hind foot, 20 mm. Another male, from Tower, Minn.: Length, 156 min.;
tail vertebraz, 65 mm.; hind foot, 19 mm.

SOREX ALBIBARBIS (Cope).

1862. Neosorex albibarbis Cope, Proe. Acad. Nat. Sei. Phila., p. 188. (New Hampshire,)

1862, Neosorex palustriz Verrill, Proc. Bost. Soc, Nat. Hist., IX;'p. 164. {Massachusetts. )

1892. Sorer albibarbiz Merriam, Proc. Biol. Soc, Washington, VII, p. 25.

1894, Sorex albibarbis Miller, Proc, Bost. Soe, Nut. Hist,, XXVI, p,183. (New Hamp-
shire and New York,)

Type locality.—Profile Lake, New Hampshire.

Geographic distribution.—Boreal zone in the eastern United States
and Canada from Pennsylvania north at least to Nova Scotia and Que-
bec, Specimens examined from Nova Scotia, Quebec (Lac aux Sables),

1T am gomewhat in doubt as to the correct name for this foramen. Parker appar-
ently alludes to it in his description of the adult skull of Sorer aranens (Phil. Trans.
Royal Soe., CLXXVI, 213, 1886) when he says ‘‘the canal wall for the infraorbital
nerve is itself perforated,” though in reality the foramen in question does not open
into the infraorbital canal, but on the contrary into a tube lying superficial to the
latter and penetrating the skull in the direetion of the nasal cavity.
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New York (Essex County), New Hampshire (Protile Lake), Maine (Lin.
coln), and Pennsylvania (Monroe County).

General characters,—In size equal to Sorer palustris. Teeth narrower,
longer, and less heavily pigmented than in the latter. Color of belly
never sharply defined from that of the sides,

Color.—In summer: Dorsal surface very dark seal brown, alinost
black, with faint retlections, the hairs marked subterminally with
smoke gray, thus.producing a shight grizzled appearance; fur every-
where slate gray at base; veutral surface sepia, a little mixed with smoke
gray, becoming clear, pale smoke gray on chin and fading insensibly
into eolor of back; dorsum of manus and pes sepia, paler on inner
side, the former also paler distally; tail clove brown dorsally, grayish
ventrally. In winter: Back as in the summer pelage; belly pale hair
brown or silvery smoke gray, according to light; a distinetly darker
shade between the front legs and a paler area on chin. On the sides
the eolor of belly shades gradually into that of back; otherwise as in
the worn summer pelage,

Skull.—The skull of Sorex albibarbis (Pl VI, fig. 2) resembles that of
8. palustris so closcly that the description of the former will suffice for
both.

Teeth.—The teeth of Sorex albibarbis differ somewhat from those of
8. palustris in the form and pigmentation of the unicuspids (P1. V,
fig. 2). These are slightly narrower and longer from point to base, and
are less extensively pigmented at the tips than in 8. pelustris.

Measurements.—Seven adults from Elizabethtown, N. Y. Average:
Length, 154,7 mm, ; tail vertebre, 71.3 mm.; hind foot, 19.3 mm, Two
specimens from Profile Lake, New Hampshire, mneasure, respectively:
Length, 157 mm.; tail vertebrs, 68 mm.; lind foot,19 mm.; and, length,
149 mm.; tail vertebrae, 65 mn,; hind foot, 19 mm.

Feneral remarks,—8orex albibarbis needs comparison with 8. palus-
trig only. In color summer specimens of 8. albibarbis are very different,
from 8. palusiris and remarkably like S. (Atophyrax) bendirii, a species
readily distinguished by its cranial and dental characters. The winter
coats of Sorex albibarbis and 8. palustris sometimes resemble each other
rather closely. In the former the color of the belly shades gradunally into
that of the back, while the c¢hin is noticeably paler thau the rest of the
ventral surface. Inthelatter the color of the ventral surfuce is unifermly
Pale and separated from that of the back by a sharp line of demarea-
tion. On the other hand, the two animals are, as already stated, very
differently colored in summer, when Sorexr albibarbis may be recognized
at a glance by its brownish belly, 8. palustris being then colored
practically as in autumn and winter,
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Subgenus SOREX ILinn.
Sorer Linnweus, Syst. Nat., ed. X, p. 53,1758. Type, Serex aranens Linn.

Inner side of canine and incisor without secondary cusps (figs. la,
18y; fouwrth upper incisor well developed; brain case moderately broad
(vatio of cravial breadth to total length of skall, about 50); mandible
slender aud lightly built; feet never fringed.

The Shrews of the subgenus Serex occurring in eastern North Amer-
ica fall naturally futo three groups. Two of these are found in Europe
also; the third appears to be peculiar to America. The first, or araneus
group, represented in Europe by the type of the genus, Sorer araneus,
and the closely related S. alpinus, is replaced in eastern North America
by 8. richardsoni and 8. fumeus; the second, or minutus group, to which
belongs the Awerican S. personafus, has for its European member 8.
minutus; the third, or longirestris group, contains the one species,
Sorex longirostris Bachman, The species of the araneus group are
characterized by their large size, strongly built skulls, and the slight
development of the ridge on the antero-internal edges of the cusps of
the nnicuspidate tecth (fig, 1a). The Shrews of the minufus group are
all small, with light papery skulls, and the antero-internal ridge on the
cusps of the nnicuspidate teeth well developed and occasionally showing
the first suggestion of the minute secondary cusp characteristic of the
subgenus Microsorex (fig. 1b). Sovex longirostris, algo a very small
animal, is distinguished from the members of the minutus group by its
remarkably short, broad rostrum, and by the small size of the fourth
incisor. This tooth in 8. longirestris is smaller than the canine, while
in the minutus group it is as large or larger.

SOREX RICHARDSONI Bachman.
(P1. V¥V, fig.4; P1. VI, figs. 4 and 4a.)
1772, Sorexr arancus Forster, Philos. Trans., LXII, p. 381,  (Hudson Bay.)
1829, Sorex parvus Richardson, Fauns Boreali-Americana, I, p. & Not 8. parvus.
Say, 1823, (No locality.)
1837. Sorex richardsent Bachman, Jour. Acad. Nat, Sci. Phila,, VII, Part 11, p. 383, Pl.
XXIV, fig.5. (Northwest Territory.)
1857. Sorer pachyurws Baird, Mamm, N, Am,, p, 20. Not 8. pachyrrus Kiister, 1835,
(Pembina, Minn.} )
1890, Sorer vulgaris Dobsen, Mon, Insectivora, 'art III, fase. 1, P1. XXIII, Ag. 4.
(Manitoba.)

Type locality—Unknown.

Geographic distribution.—Doreal zone from Minnesota and Manitoba
wegt to Alberta. Limits of range not determined.

General characters.—Size large, equaling 8. araneus; back with a
dark median area evident at all seasons, but especially so in winter.

COolor.—In winter: TFFur everywhere slaty blackish at bhase; back
with a broad, sharply detined area of very dark waluut brown extend-
ing from base of tail to ceciput, beyond which it fades into color of
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faee; this area broadest over lumbar region and shoulders, narrowest
just back of shoulders; sides yellowish hair brown in striking contrast,
this eolor clear and pure from flanks to sides of head buf across the
face mizing with the walnut brown of the baek; belly pale hair brown;
an indistinet line of demarcation between colors of belly and sides;
ventral surface of tail and dorsum of manus and pes concolor with
sides; tail seal brown dorsally and at tip, though not sharply bicolor.
In summer: Back dull seal brown, darker over rump and lambar
region; sides light sepia, darker on shoulders and flanks; belly nniform
pale broceoli brown, Feet and tail as in winter, There is in summer
mueh more color variation than in winter. A few individuals are then
as dark as in winter, but the majority are paler. The palest specimen
that I have seenis dark hair brown on the back, pale sepia on the sides,
and broceoli brown on the belly. The line of demarcation between the
colors of the back and sides is always well marked, though the color of
the latter often fades ingensibly into that of the belly,

Skull.—The skull of Sorex richardsoni (P1. VI, fig. 4) is indistingnish-
able from that of Serex araneus (Pl. VI, fig. 3). The braiu case is well
rounded and moderately high, less so than in Sorexr palustris and 8.
albibarbis. The rostrum is slender (narrower than in 8. fumeus), and
as compared with the species of the minuius group rather deep (see
table, page 43). The anterior opening of the infraorbital eanal is
subcireular, the ountline distinet on the lower and posterior borders, the
posterior border over a point a little in advance of the middle of the
first motar. The lachrymal foramen opens exactly over the middle of
the first molar.

Teeth.—In general the teeth of Sorex richardsoni resemble those of
8. araneus very closely, differing chiefly in their slightly larger size
and in a few details in the proportions of the unicuspids. The lat-
ter (PL V, fig. 4}, like the skull, are strongly and heavily built, The
second and third ineisors are snbequal, the second usually the larger.
The eanine and the fourth incisor are subequal, the latter always the
larger of the two and either intermediate in size between the canine
and the third incisor or more nearly the size of the canine. The pre-
molar iz small, but distinetly visible from the ounter side. The teeth are
strongly colored at the points, the colored area on the front incisors of
both jaws being coutinuous, and on the unicuspids occupying a little
less than one-third ot the outer face of the unworn tecth,

While the teeth of Sorexr richardsoni resemble those of both Sorex
Jumens and Sorer araneus, they are more like the latter. From the
teeth of the former they differ in larger size, more extensive pigmnen-
tation, and greater relative size of the canine and fonrth incisor. Irom
the teeth of 8, araneus those of 8. richardsoni may be distingnished by
the proportionally smaller premolar and larger canine. From both
araneus aud fumeus, richardsoni differs in the less extensive excava-
tion of the posterior horders of the npper molariform teeth,

4110—No. 10——4
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Measurements.—Ten specimens from South Edmonton, Alberta. Aver-
age: Length, 112.6 mam. ; tail vertebre, 40.1 mm.; hind foot, 13.8 mm,
Maximum: Length, 118 mm.; tail vertebree, 42 mm.; hind foot, 15 mm.
Minimum: Length, 108 mm.; tail vertebrse, 35 mm.; hind foof, 13 mm,

General remarks,—While Sorex richardsont is tofally different in color
from all other American Shrews, it closely resembles the European
Sorer arancus Linn.! So close is this resemDblance that the animals
have been thought identical by at least two anthors—Forster, in 1772,
and Dobson, one undred and twenty yearslater. As Forster remarks,
however, the back is distinctly darker in the American animal. Sorex
richardsoni in winter, at least, is very constant in color, but Sorex
araneus varies so excessively at all seasons that it is not easy to make
a proper comparison between the two species. In a series of abount
30 of the latter collected near Lyndhursf, in the New Forest, south-
ern England, during June, 1834, there is every shade of intergradation
bhetween specimens practieally indistinguishable in color from the paler
winter examples of 8. richardsoni, and those with no distinet marking
of any kind, the whole body being a dull, pale brownish drab, slightly
darker on the back. Taking, however, the darker examples of 8. ara-
neus it is seen that the dorsal area is constantly less dark than in
8. richardsoni, while the colored area on the sides is narrower, paler,
and pot so sharply defined from the color of the belly. Even in wiiter
the fur on the back is in 8. araneus scarcely more than Lialf as long as
in 8. richardsont at the same season.

'Fhe close agreement in size of Sorer richardsoni and Sorer araneus is
shownt by comparison of the measurements of the former with the fol-
lowing averages and extremes of 10 specimens of the latfer animal
from the New Forest, England: Average: Length, 117.9 mim.; tail ver-
tebrie, 39.3 mm. ; hind foot, 13.9 mm. Maximum: Length, 124 mm.; tail
vertebre, 42.6 mm.; hind foot, 14.8 mm. Minimum: Length, 113 mm,;
tail vertebrie, 35 mm.; hind foot, 15 mm. The slight diserepaney in
the total length of the two animals is more apparent than real, since
it may easily be accounted for as the result of ditferent methods of
taking this measurement.

SOREX FUMELUS sp. nov.
(PL. V, fig. 53 PL VI, figs. 5 and 5e.)
1857. Sorex forsteri Baird, Mamm. N, Am,, p. 22, From Carlisle, Pa. (noe Richard-
som, 1819).
1857. Serex vichardsoni Baird, Mamm. N. Awm., p. 24, From Racine, Wis, (nee Bach-
man, 1837).

1890. Sovex platyrhinus Dolwon, Mon. Insectivora, Part 111, fuse. 1; PL XXIII, fig. 5.
From lLake George, New York (nec De Kay, 1842},

Type. locality.—DLeterboro, N, Y, Type, ¢ ad., No, 2582, collection
of G. 8. Miller, jr., taken September 24, 1893,

' Sorex araneus Linn., Syst. Nat., ed. X, p. 53, 1758. See Thomas, The Zoologist,
p.63, 1835,
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Geographic distribution.—~Boreal zone and locally the cooler parts of
the Transition zone in the eastern United States, Nova Scotia, and New
Brunswick, west to Ontario and the Great Lakes.

General characters,— About the size of Sorex richardsoni. Back with-
out distinct dark median area. Color sinoky plambeous gray.

Color—In antumn and winter: Back smoke gray, the hairs every-
where tipped with seal brown, producing a finely grizzled appearance;
the dark tips slightly more conspicuous over rump and lumbar region,
less numerous on the sides, and disappearing entirely on the belly,
where the fur is pale broccoli brown. Everywhere the fur, which is
slate color at base, has a faint gloss, The result is a combination of
colors very hard to deseribe, but nnlike that of any other Shrew oceur-
ring in eastern North America. Tail indistinetly bicolor, seal brown
dorsally, yellowish white veutrally; feet yellowish white. In sum-
mer: Dull hair brown throughout, paler on the belly, and very slightly
darker on the back.

Hpecimens in the dull, short summer coat are much like the average
8. personatus in color, but are usually paler, and may always be dis-
tingnished by a peculiar bluish east. A specimen taken at Lake
George, New York, July 10, 1892, has the full, dark autumnal pelage
appearing on the rump and buttocks in strong contrast with the short
pale fur on the rest of the body,

Skull.—The skall of Sovexr fumeus (Pl VI, fig. 5) is a trifle smaller
than that of 8. areneus or 8. richardsoni. The brain ease is narrower
than in the other mewmbers of the araneus group, while the restrum and
interorbital region are broader. The anterior opening of the infraor-
bital canal is larger than in 8. richardsoni and plaeed farther back,
the posterior border of the foramen lying over a point decidedly
behind the middle of the first molar instead of in front of the middle,
as in 8. richardsoni and 8. aranews. The lachrymal foramen is over
the space between the first and second molars.

Teeth—The teeth of Sorex fumeus resemblein a general way those of
8. richardsoni and 8. araneus, but are smaller and less pigmented.
The posterior borders of the upper molariform teeth are more exten-
sively excavated than in 8. rickardsont, thus vesembling 8. araneus.

- The unicuspid teeth in profile (P1. V, fig. 5) are shorter and broader
than in the other members of the araneus group. The second and
third incisors are subeqgnal, the second usually slightly the larger; the
fourth abruptly smaller than the third, and distinetly larger than the
canine; the {irst premolar very small, but visible {rom the outer side.
When slightly worn the unienspid teeth show a peculiarity sharved by
the members of the minutus group, but not often ccenrring in the allies
of 8. arancus; the poiuts of these tecth wear away more rapidly on the
outer side, so that when seen in profile the less worn inner edge often
appears as a promiience suggesting an incipient secondary cusp pro-
jecting backward below the tip of the wain eusp. In Sorex araneus
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and 8. richardsoni the inner side of the cusp wears away as fast, or
nearly as fast, as the outer side, and this semblance to an accessory
cusp seldom appears,

Measurements.—Type specimen: Lepgth, 116 mm.; tail vertebra,
44 mm.; hind foot, 12.6 mm. Six cothers trom type locality average:
Length, 116 mm.; tail vertebrax, 45.4 min,; hind foot, 13.2 mm. Seven
adults from Elizabethtown, Fssex County, N. Y., average: Length,
119 mm. ; tail vertebrae, 43.7¥ mm.; hind foot, 13.1 mm.

General remarks.—Sorer fumeus is very different from any of the
other Shrews found in the eastern United States. In size it about
equals 8. richardsond, but is readily distingnished from the latter by the
absence of a well-marked dark dorsal area and by eranial and dental
characters. The anterior orifice of the infraorbital canal lies farther
back in 8. fumeuns, while the unicuspid teeth are narrower and less
robust, as well as different in form.

Overstutfed sking of Sorer personatus are superficially much like
8. fumeus in the dull sumnmer coat, but there is never any ditficulty in
determining specimens that lave been measured in the flesh or that
are aceompanied by skulls.

SOREX LONGIROSTRIS Bachman.
(Pl IV, figs. 2, 8, and 4; P1, VI, fig, )
1837. Sorer longirestris Bachman, Jour. Acad. Nat. Sei. Phila., VII, Part 1I, p. 270, PL
XXIIN, fig, 2. (Swmwps of Sautec River, South Carolina.)
1857. 29 Sorcx persoratus Daird, Mamm, N. Am,, p. 30. (Washington, D. C.)

Type locality.—Swamps of the Santee River, South Carolina.

Geographic distribution.—Sorer longirvostris is at present known to
occur in Bertie County, N. C., and at Raleigh, N. C.

Gieneral characters.—In size and external appearance Sorexr longiros-
tris is very similar to 8. personatus. It differs from all the Shrews of
the eastern United States in its broad rostrum and small fourth upper
neisor.

Color.—Dorsal surface uniform sepia, faintly tinged with chestnut on
runmp, fading to broecoli brewn on-the sides, and this in turn to smoke
gray on the belly; no lines of deinarcation anywhere; fur everywhere
slate coloved at base; dorsum of manus and pes pale Isabella color;
tail obscurely bicolor, sepia dorsally-and at tip, dirty white ventrally.
The three specimens which I have before me, all taken at Raleigh,
N. C,, in January and Februavy, show no variation in color, except that
one has the belly distinetly washed with broceoli brown.

Skull.—The skull of Sorex longirostris (Pl VI, fig. 9) is shorter than
that of 8. personatus and has the rostrum broader as compared with the
brain case. The bony palate is remarkably broad aud short, the rows
of unicuspid teeth being especially widely separated as compared with
8. personatus. The anterior opening of the infraorhital eanal is moder-
ately large and subeircular in outline, The posterior border is over a
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point slightly in front of the middle of the first molar, The lachrymal
foramen is of the same size and shape as in the other small Shrews, and
is placed a little behind the middle of the first molar.

Teeth.—Except for the different proportions of the unicnspids the
teeth of Sorex longirostris closely resemble those of 8. personaius. The
excavations on the posterior borders of the upper molariform teeth,
however, are less extensive iu S. longirostris and are widest near the
middle of each tooth, while in 8. personatus the widest part is nearer
the internal border. The difference is most strongly marked in the
large second premolar.

The unicuspid teeth (P1. IV, figs, 2, 3, and 4) resemble those of no
other Sorer found in the eastern United States. The second and third
incisors are large and subequal, the latter being slightly the larger, the
fourth very much smaller than the second or third, and also distinctly
smaller than the canine. The first premolar is minute and just visible
from the outer side. All the teeth are tipped with chestnut brown to
a slightly greater extent than usual in S. personatus.

The teeth vary somewhat in relative size, as shown by the figures,
the fonrth ineisor occasionally nearly equaling the canine. In one
gpecimen the size and form of the fourth incisor differs appreciably in
the opposite sides of the jaw.

Measurements,—Four adults fromn Raleigh, N. C. Average: Length,
87.75 mm.; tail vertebrw, 33.25 mm,; hind foot, 10,75 mm,

General remarks.— Sovex longirostris resembles 8. personatus in exter-
nal appearance, but differs from this species very widely in the remark-
ably broad, short rostral part of the skull. This difference is especially
noticeable when the palates of the two are compared.

SOREX PERSONATUS Isidore Geoffroy Saint Hilaire.
(Pl IV, figs. 1, 5, 6, 7, and 8; Pl. VI, figs. 7 and 8.)

1827, Sorex personaius I. Geoffroy Saint Hilaire, Mém, Mus, d'Hist. Nat., Paris, XV,
. 122, (TUnited States.)

1828, Serex forstert Richardson, Zool. Jour., ITL, p. 516, (I'ur countries to lat. 67¢.)

1837. Sover ecooperi Rachman, Jour. Acad. Nat. Sci. Phila., VII, Part 11, p. 388, Pl
XXIV, fig. 7. (Northwest Territory.)

1837. Sorex fimbripes Bachman, Jour. Acad, Nat, Seci, Phila., VII, Part IT, p. 891, PL
XXIV, fig. 8.  (Drarys Run, Pennsylvania.)

1842. Amphisorer leseweri Duvernoy, Magasin de Zoologic, Mamm., p. 33, PL L.
(Wabash River, Indiana.)

1842, Sorex plaiyrkinehus Linsley, 8ill. Am. Jour. 8ci.,, XLIII, p. 348, (Stratford,
Conn.}

1842, Otisorer platyrkinus De Kay, Zoology of New York, I,p. 22, PL V, fig. 1. (Tap-
pan, Rockland County, N. Y.)

1857, Sorex platyrhinus Baird, Mamm, X, Am,, p. 25, (Mass, and Vermont to Ohio.)

IB57. Sorer wwoperi Duaird, Mummm. N, Am., p. 27. (Labrador to Massachusetts,

. Iilinois, and Nebraska, )

1857, ‘Sorer haydeni Baird, Mamm. N. Am., p. 20. {F¥ort Union [now Fort Buford],
N. Dak.) .

1857. 99 Sorex personatus Baird, Mamm, N. Am., p. 30, (Washington, D. C.)
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1890. Sorex personatus Dobsom, Mon. Insectivora, Part III, fasc, 1, P1. XXVIII, fig. 1
(Ottawa); Pl XXIII, fig. 10. {Manitoba.)

1880, Sorex rickardsoni Dobson, Men, Insectivora, Part III, fase. 1, P1. XXIII, fig. 9.
(Halifax, Nova Bcotia.} .

1890, Sover haydeni Dobson, Mon. Insectivora, Part ITI, fase. 1, PL. XXIII, fig. 7.

1891, Sorex idahoensiz Merriam, North American Fauna, No. 5, p. 82.  (Idahe.)

Type loeality. —United States,

Geographie distribution.—Northern North America from the Atlantic
to the Pacifie. In the eastern part of its range Sorex personatus oceurs
11 the Boreal zone, Transition zone, and locally tn the northernmost part
of the Upper Austral zone.

General characters.—RSorex personatus is one of the smallest Shrews
occurring in the eastern United States, It is slightly larger than
8. longirostris, from which, while not differing widely in color, it is
readily distingunished by its slender muzzle as well as by dental char-
acters. ;

Color.—Dorsal surface of body sepia tinged with chestnut on rump
lumbar region, and sides of head, fading on the sides of the body;
belly, throat, and chin silvery smoke gray or pale broceoli brown; no
gharp line of demarcation between color of belly and sides, but change
taking place rather abruptly. Throughout the pelage the hairs are
state color at base. Un the back, especially jnst behind the shoulders,
the fur is usually a little intermixed with grayish, Tail obscurely
bieolor, brownish dorsally, paler ventrally. Dorsum of manus and pes
Isabella eolor.

Siewll.—The skall of Sorex personatus (P, VI, figs. 7, 8) is scarcely
distingnishable from that of the European Sorexr minutus (PL VI, fig. 6).
As in the latter, the brain case is moderately high and rounded and
the rostrum slender. The palatal depth at middle of molar series is
less as compared with the crapial depth in all the members of the
sinuius group than in those of the araneus group. This is readily
seen in comparison of the skulls of 8. personatus and N, richardsoni
(see table, page 43).

Teeth.—The teeth of Sorexr personatus very closely resemble those of
8. minutus, the only differences being in the relative size of the first
premolar and in the form of the excavatious on the posterior borders
of the upper molariform teeth. The first premolar in 8. personatus is
minnte and often scarcely visible from the outer side, while in 8. minu-
tus it is nearly as large as the canine. The deepest part of the exca-
vations on the posterior borders of the npper molariform teeth is near
the middle of the tooth in 8. minutus, while in S. personatus it is car-
vied farther toward the inner edge. The unworn unieuspid teeth of
8. personatus (PL. 1V, figs. 1,5, 6, and 7) vary cousiderably in form, pig-
mentation and relative size. The first, second, third, and fourth, how-
ever, diminish gradually in size, while the fifth is very small. The third
incisor is usually slightly larger than the second, and distinctly larger
than either the fourth incisor or the canine. The fourth incisor and the
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canine may be exactly thoe same size, or the latter slightly the smaller,
The fourth meisor, however, is very rarely smaller than the canine (cf.
8. longirostris). Occasionally the second incisor is the largest, the three
succeeding teeth each slightly and uniforinly smaller than the one before,
Again, the second and third incisors may be equal avd considerably
larger than the fourth incisor or the canine, which in their turn are
of approximately equal size, _

The untcuspid teeth are usnally about as broad as deep when viewed
in profile (P iV, figs. 5, 6, and 7). Occasionally, however, they are
distinetly deeper than broad, and the whole row of unicuspids is a
little shortened (I’1, IV, fig. 1). These differences appear to be in no
way correlated with geographic distribntion, specimens with tlie nar-
row, deep teeth oceurring at Montauk Point, New York, Roan Moun-
tain, North Carolina, and South Edmonton, Alberta, The cusps and
ridges on the teeth of Sorex personatus are moderately tipped with light
reddish brown. This brown tippiug is variable both in extent and in
depth of color (cf, fig. 1 with figs. 5, 6, and 7, L IV). Like the varia-
tions in form of the unicuspid teeth, the character of the pigmentation
is a purely individual matter,

Measurements.—Twelve adults from Nantucket Island, Massachu-
setts, average: Length, 100.8 mm.: tail vertebrse, 38.6 mm.; hind foot,
12.2 mm, Four specimens from North Truro, Mass., average: Length,
97.2 mm.; tail vertébre, 37.2 mn.; hind foot, 11.35 mm. Two males
from Mount Washington, New Hampshire (5,300 feet): Length, 105
mii,; tail vertebrie, 41 mm.; hind foot, 12.8 mm.; and, length, 106 mm.;
tail vertebre, 41.4 mm.; hind foot, 11.6 mm. BSix specimens from
Bteele County, Minu., average: Leugth, 87.5 mm.; tail vertebrw, 33.5
mm,; hind foot, 11.1 mm. TFwo males from South Edmmonton, Alberta,
measnre, respectively: Length, 94 mum.; tail vertebra, 37 mm.; hind
foot, 11 mm.; and length, 92 m.; tail vertebr:we, 36 mun,; hind foot,
11 mm.

tieneral vemarks,—Among the Shrews of the castern United States
Sorex personatus is distingnished by its small size from all but 8. longi-
rostris and S. hoyi. Trom both of these it differs so widely in cranial
characters that no detailed comparison is needed.

In color average Sorex personatus ave exactly like two Knglish speei-
mens of S minutes, but I have seen too few skins of the latter to know
whether this remarkable agreementis constant. Sorer minutus 18 readily
distinguishied from 8. personatus by its very large fifth unicuspid tooth,

Sorver personatus varies considerably in color, winter specimens
usually being darker and more strongly tinged with chestnut than
those taken in midsummer. Sometimes there is a faint line of demar-
cation between the darker chestnut-tinged sepia of the back and the
clear paler sepia of the sides, the Tatter again ghading abruptly into
the color of the belly. The color pattern so produced is similar to
that of 8. areneus and 8. richardsoni, but is never so striking and well
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marked as in typical specimens of these animals. Individuals now and
then cceur with the whole pelage suffused with chestnut, but these are
rare.

Specimens from the plains are paler than the average, but whether
these represent a distinct local race it iz at present impossible to say.
Should the plains animal prove to be separable, it must take the name
haydeni Baird.

Table of average cranial measurements and ralios.
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Sovex hoyt .........| Tl River, Minn _.... 8 144 6.5 417 52 45.14 28.47 36.09 78.84 61.60
Sovem palustris. ... ... A0 oo 4 20,4‘ 10. ﬁi 6.7 8.4 522 33.09; 40. 93! 80,95 03.38
Sorex albibarbis. .. .| Elizabethtown, N.Y _, al 20 | 10,3 6.26° 8. 3 5151 8L.3 3 41.3 75.79| 60.77
Sorex aranens ..... New Forest, England.| 10| 18. 3l 9.4: 52 1. 5} 51.3 | 28.4  40.9 | 66, 5ﬁi 55.43
1 ! -
Sorex richardsoni . .0 Elk River, Minn ..__. | 10i 18.4 9.5 5.3 7.6 51.79; 28. 18} 41,24 49 ﬁai 55. 46
Sorex frumeus ...... Peterhoro, N. Y _..__. 6 17.3, 8. ‘1] 5.1 J .9 51.76; 20. 47i 39,83 73.91; 52.02
|
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Sovex longirostiia . .| Raleigh, _N. (PR 14.7| T.5i 4.4 l 5.6 51.02] 27.2L 38.09 78,65 DB.66
Sorex personotus. . .| Nantuckoet, Mass ... b 10 15,9 7.8| L GJ‘ 61,31 26.31 41.31 64. ﬁli 51,28
Elk River, Minn...... 8 15.31 77 4.3 J‘ 6,499 | 97.5 30.42 T2 55.7
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NoTr.—The material on which Sorex fisheri Merriam from Dismal Swamp, Virginia
(North American Fauna, No. 10, p. 86}, is based came to hand too late for description
in thrs paper. The teeth of a specimen at first supposed to e -an unusually large
Sorce longirostris are, however, figured in Plate 1V,



SYNOPSIS OF THE AMERICAN SHREWS OF THE GENUS SOREX.

By C. HART MERRIAM,

" The object of the present paper is to furnish deseriptions, on & ecom-
mon plan, of the principal types of American Shrews. Hence the mul-
tiplieation of closely related forms has been avoided, and several fairly
well marked subspecies have been allowed to go unnamed, Forty-one
species and subspecies are here recognized, of which number 33 belong
to the restricted genus Sorer, 1 to the subgenus Microsorex, 4 to the
suhgenus Neosorex, and 3 to the subgenus Afophyrax. The subgenera
are restricted to the northern United States and Canada, while Sorex
proper ranges from the Arctic Cirele to Guatemala. The genus as a
whole is elearly of boreal origin, and, exeepting the austral Serex longi-
rostris and its relative 8. fisheri, all of the southern forms are confined
to high mountains.

The collection of mammals made by the Division of Ornithology and
Mammalogy of the Department of Agriculture containg about 1,200
specimens of long-tailed Shrews (genus Sorex}. In studying this mate
terial and mapping the geographic distribution of the various species,
20 new forms were discovered and are here deseribed. Four of these
are from Alaska, 1 from British Columbia, 4 from Mexico, and 11 trom
the United States.

All American Shrews have two pelages, which may be roughly desig-
nated as summer and winter coats, though by no means corresponding
strictly with these seasonal limitations. As usual among small mam-
mals, the molt takes place at different dates among individuals of the
same species, so that it iz not rare to capture specimens in different
pelages on the same day. The winter pelage is usually plumbeous,
dusky, or ash gray; the summer pelage sepia brown or chestnut. In
some species, as Sorex trowbridgii, the change of color is slight and
untmportant; in others, as 8. vagrans and 8. personatus, the difference
is striking.

In defining the various species, cranial characters have proved serv
iceable and dental characters indispensable. The most nseful eranial
characters are the size and form of the brain case, breadth of the
palate, length and degree of attenuation of the rostrum, and in some
cases the breadth of the interorbital constriction. The most important
dental characters are the size and depth of emargination of the molari-
form teeth and the proportions of the unicuspidate teeth.

In studying the skulls and teeth of Shrews it is absolutely essential
to take into account changes due to age and wear. Old and young
skulls of the same.species from the same locality differ surprisingly in

size, form, and massiveness. With increasing age the cranium as a
57
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whole becomes broader, shorter, and flatter, and in some species a low
sagittal ridge ig developed.  The brain case and palate broaden meas-
urably, and the arch of the brain case falls away. The molar teeth
wear obliquely, so as to take on an appearance of greater breadth, and
the long middle incisors not only wear off in front but turn down ab a
right angle fo the cranial axis (see Pl. XI). Hence, in comparing
skulls and teeth of related forms it is of the utmost importance to use
specimens of approximately the same age. :

Much labor has been expended upon the plates of Shrew teeth that
accompany this paper, but they are not camera Iucida drawings-and
can not be relied apon for small details.

List af Awerican forms of Sovex, with type localities and number of specimens examined.

Nanme, i Type loecality.,

L | Borvagiorsonalivd coonsmo novisseime ioms o B . Easlern United States (exact locality . 235

nnknowi),

2 Streadort ol oo ciiiitanigaa it aiiiaaut Yakntat, Alaska ...... PR P S 36

3 abseurg 2 Saimon River Mountains, Idaho. ..ol 175

4] ventralis nob ... oo Cerro San Felipe, Oaxaca, Mexico ........ 21

5 tongieauds nob .. .. Wrangel, southeast Alagka 2 48

L] Alascensts NOD . comiieiiiiiiinne e Yakutat Bay, Alaska ................ 27

T OPEOPOLUE - oot e e et ieanaas Sierra Nevada de Colima, Jalisco, \le\u 0. 3

8 FIRR@rAFOME o e i DProbably plains of Saskatchewan, Cun- ! 114

ada. !

9! sphagnicolt .. Furt Liard, British Columbia............. ] 2
10 Jusmeus .o .ol Peterboro, Madison County, N. Y..... ! 27
1 BOFINE s oo nt s b s e Shoalwuter Bay, Washington ... : 104
12 | AOBEOTE ceeeeeiame e e Baw Tooth Monntains, Tdaho. ........ " 46
1 onficole. ... oo s San Franciseo Mountain, Avizona. ... ; b
14 amesug Nobo Mammoth Pass, Slerra Nevada, Calil .. 7
15 VANCOUTErenSiE NOD . co v ieiineinnan .| Goldstream, Yancouver Island, B. U...... 1
16 orizale nub Mount Orizala, Puchla, Mesico. ...o.... : i8
17 nevadensisnob. ... ... SSRE—— Reese River Valley, Nevada, ..oo.oo...... ! 4
18 ot neb. ..o iiieiaas San Emigdio Canyon, Mount Pifios, Calil.. 7
19 ealifornicus nob Walnut Ureek, Contra (Josta County, Calif.! 7
20 FEEE O e e oo m s m e s Alabama Hills, Owens Valiey, California.; 3
21 TORUE 10D . ee i iieeean., Batea Park, ColoTado s ceeeooioi oo ' 4
22 pribilofengis nob St. Pau! Id., Pribilot Islands, Bering Sea. ! Bl
23 TRETITEME - e e eeeens meemeemm e mee e mnmns Fort Custer, Mont ........ ETR——— ! 1
24 badrdinol o s stas s it Astoria, OTeg .o ovveriieniieiaaimenas ! 9
25 trowbridgit ... ........ sy (s B R : 19
26 monlereyensts uob ...................... . Monterey, Calif. . 5 33
27 WACTOdeR NOD oot Orizala, Vera (,ruz Mexmu .............. : 10
28 veriepacts Coban, Guatemwala. ... covniiia 5
29 reussuTel Sierra Nevada de Colima, Jalisco. Mexico. 24
30 earrdaites Mol ool . Reyes, Oaxaca, Mexico.aaeae onovnnnaan 41
31 longirostris ' Bantee river, Sonth Carolina : 3
32 fisheri nob , Disrmal Swamp, Virginig ...ooooaaonn... i 5
33 | o e L e G P { Month of TUmpqua Iiver, Oregon........ ‘ 13

: Bubgenus Microsore. i :
34 BOYT o i D Raciue, Wis. ..o oo iciiceiaccieeiaes ; 23
Bubgenus Neosorez: ; i F
35 LA TE X S, ST R T R | Between Hudson Bay and Rocky Mts. . .1 b4
36 navigelor . i Probabiy northern Idahol........o....... " 7
37, allibarbis . ! Profile Lake, Frauconiag Monntaing, N. H. | 5
38 hydrodronus | | Tnalaska 1d., Alentian Islands, Alaska..|........
; Bubgenns Atophyrax: . ‘
39 T, " Klad in, Oreg o1
40| podmeri mob oo oolaalo. ul 34 3
41 allbiventer nol : 3

! Bee page 92, footnote,
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KEY TO SPECIES OF SORKX PROPER.

A, Species living novth of Mexico.

Size very large {total length about 150 mum.; hind foot, 17T mm.). .. ... pacificus
Size medium or sall (total length never more than 135 mm.; hind foet,
15.5 mm. or leas).
Third unicuspid larger than fourth.
Size rather large (head and body about 70 mm.}. )
Coloration distinetly tricoloy (sides different from back).

Hind foot about 14 mm.; tail about 40 mm,; skull, 20 mm . ..., richardsoni
Hind foo$ about 13 mm.; tail abont 35 mm.; skull, 16 mm. ... pribilofensis
Coloration bicolor (sides same color as back).
Color plnmbeouns or sepia brown; pelage normal . ...._...._.. p— Suinens
Color almost sooty black; pelage exceedingly long. ... ... .... sphagnicola
Rize rather small (head and body about 60 mm. ).
Skull short and broad; unicuspids on same plane with molars._.... merriami

Skult loug and narrow; unieuspid series strongly deflected, forming
augle with molar series.
Tailaboit dl i of 1688 eese v ssusasan e St uess seaua: sages personalus
Tail 45 1M, 08 MOTE. . oo i i et i e mmm eac e e streatori
Third unicuspid smaller than fourth.
Hind foot about 15 mm.

Anterior nnicuspids muchswollen. o .. .cvivvnirvirs i bairdi
Anterior unienspids not mueh swellen.
Color dark plnmbeous or 8oty . .. .o i montereyensis
Color dull chestnut brown, varving to sepia hrown,
Tail very long {about 60 mm.) . .oooo. oo oo iiaia s longicanda
Tail mediam (about BO 1) .. oo oie i i aaaa alascensis

Hind foof about 14 mm. or less,
ilind foot about 14 mm. (color dark plnmbeous or sooty).......... trowbridgii
© Hind foot about 13 mm, or less,
Sides pale; ramp with a dark patch; molariform teeth broadly and
deeply excavatod posteriorly oL coiniiinii i e orRatus
Coloration normal; excavation of molariform teeth moderate.
Hind foot about 13 mm.
Pl 1esfiblant A5 NI . o vomommmimm someme s s e sy s 5 dobsoni
Tail move than 45 MM . coosviinnis fare o8t i ol e dn S oGt ts obscurus
Hind foot decidedly less than 13 mm.
Brain case low and flat,

Brain case broadly rounded .. .o veiiiieciin i californicus
Brain case narrow,
Hind footmore than 12 mm. ..o .o iiiuion i iaecianas tenellus
Hind foot abont 10 mm. . .. ..o i it e rmrrr e naARUS

Brain case normal.
Total length less than 100 mm.

Coloration tricolor; sides much paler than baek. .. ...... nevadensis
Coloration normal ; sides not paler than back.
Hind foot Jess than 11 mm....voimmmniniinnnrinan-s longirostris
Hind foot 12 mm OF MOTC oo o . ivesns cemncencaacaomecanans Jisheri
Total Jength more than 100 mm.
Tail less than 4£0 mm.; color dusky or 8008y .cccemvenenan.. amEnus
Tail more than 40 mm.
Color pale sepis Drown. cvewaien cmim oo e monticola

Color dark.
Back and sides dark brown, varying to almost russct.. vagrans
Back almost dusky ; sides sepia Drown. ....c.. .... vancouverensis
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B. Species living in southern Mexico and Guatemala.

Size rather large (total Jength 118 mm. or more),
Hind foot 15 mm. or more.

Color nearly black; nnder partshardly paler. ... cvenoveenrnerean ... verapacis
Color mixed sepia and black ; nnder parts seal brown.....ccoeceeaaans maerodon
Hind foot less than 15 mm.
Tail very long (55 mm. OF BHOTE) «coue cuowcvnncnnn caacnanman S AR caudatus
Tail moderate (G0 Mm. 0T 1888) .o cv o vnvrcsee ccee vrismemarraenaaas saussures
Size rather small (total length about 105 mnm. or less).
BEIE I o sormamons mmgsearmn oo s s s B R S A R RS orizabe
Belly dark,
Under parts dall chestmut. oo oo ooor e e ceie ccvacawnaeoe oo vendralis
THAET HATtE d¥ales v v ssaus st srands o ssws s oy oFeanolus

SOREX PERSONATUS Geoffroy Saint Hilaire,

(Pl, VII, figs. 5, ba; Pl IX, figs, 7, Ta.)

Sorex personatue Geoffroy Saint Hilaire, Mém. du Muséum, Paris, XV, 122-125, 1827,
(From United States.)

Sorex forsteri Richardson, Zool., Jour., 1II, 516-517, January to April, 1828. (From
the fur countries.)

Sovex cooperi Bachman, Jour. Acad. Nat. Sei. Phila,, VII, 388, P1. XXIV, fig. 7, 183T.
(Probably from northern part of Miassisaippi Valley.)

Amphisorex lesuenri Duvernoy, Mag. Zool., 2¢ ger., IV, Mamm., 33-34{, PL L, 1842,
{From Wabash River, Indiana.)

Sorex platyrhinchus Linsley, Silliman’s Am. Jour, Sci., XLIII, 346-347, October, 1842,
(From Stratford, Conn.}

Otisorex platyrhinus Do Kay, Zool. New York, Mammalia, 22, T'L. V, fig. 1, 1842, (¥rom
Tappan, Rockland County, N. Y.)

Sorex platyriinus Baird, Mamwals N, Am., 25-26, P1. XXVIII, 1857,

Sorex hoydeni Baird, Mammals N, Am,, 20-30, P1. XXVII, 1857, (From Fort Union,
now Fort Buford, N, Dak.)

Sorex idahoensis Merriam, N. Am. Fauna, No. 5, pp. 32-33, P, IV, fig, 1, August,
1891, (From Salmon River Monntains, Idaho.)

Type loocality.—Eastern United States.

Geographic distribution.—Boreal and Transition zones of North
America from New England to Alaska, except the southern Rocky
Mountains and the Cascade-Sierra systems; south in the higher
Alleghenies to Tennessee and North Carolina.

General characters,—Size small (total length, about 100 mm.; hind
foot, about 12 mm.); tail shorter than body without head; eoloration
dark; skull and palate narrow; unicuspid series gradually diminishing
(third tooth not normally smaller than fourth).

Color.—Upper parts sepia brown, very finely (and nsually inconspic-
uously) mixed with dark-tipped hairs; under parts ashy gray; tail
bicolor: upper side and tip all round dusky, nnder side dull whitish.
A chestnut pelage or phase oecurs, but is rare. Out of 20 specimens
from Roan Mountain, North Carolina, only 2 are chestnut; both were
collected in September.
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Cranial and dental characters.—Skull small, rather slender; palate
parrow and arched; anterior part of rostrum ecompressed and attenu-
ate; unienspids decreasing in size from first to fifth. (Viewed from the
side they are sometimes in pairs, first and second subequal and third
and fourth subegunal.} Specimens from the northern plains have the
anterior part of the rostrum slightly more attenuate, with the anicus-
pidate series nearer together and more nearly parallel. The unicuspid
teeth also are more crowded, more vertical, less imbricating, and some-
what more heavily pigmented. This form was named forsteri by Rich-

“ardson, but the characters are inconstant and are matched by some
specimens from the east, notably from Montauk Point, Long Island,
New York.

Measurements.—Average of 8 specimens from Montauk Point, Long

- Island, New York: Total length, 98.3 mm.; tail vertebroe, 38 mm.; hind
foot, 12 mm. Average of 4 from Roan Mountain, North Carolina: Total
length 100.5 mm.; tail vertebra, 41 mm.; hind foot 12,3 mm, (For
table of measurementb see p. 63.)

General remarks.—Sorer personatus, the common Shrew of the east-
ern United States, has a larger area of distribution than any ofler
American species, stretching all the way across the coutinent from New
England to Alaska. Throughout this wide range its variations are
surprisingly slight. Certain inconstant departures have been already
mentioned under the skull characters, In coloration also there are
geographic differences. The most marked of these is a pale form from
the prairies and plains of the Dakotas. In this animal the whitish of
the under parts reaches far up over the sides, and is bordered above by
a band of buffy, restricting the dark color of the back to a dorsal
band. This tricolor pattern iz well shown in a specimen from Port-
land, N. Dak, (No, 36854, U, 8, Nat, Mus.), collected October 26, 1892, by
J. Alden Loring. This form was separated by Baird, under the name
8. haydeni, and is probably entitled to recognition. Another form that
will probably require separation comes from the extreme southern limit
of range of the species, where it overlaps from the Transition into the
Upper Austral or Carolinian zone. If worthy of recognition, it will
probably take the name lesueuri, proposed by Duvernoy in 1842 for a
specimen from Wabash Valley, Indiana. Specimens of this form are
extremely rare, and have been examined from ouly two localities—
Sandy Spring, Md., and New Harmony, Ind.!

Specimens of S. personatus from the Rocky Mountains, near the east-
ern boundary of British Columbia (Iield and Glacier), are not’ceably
larger and have larger skulls thian those from the neighboring plains
on the east, in which respect they tend toward subspecies streator: of
southeastern Alaska.

. I*nfortuna.tely, the skull of the Bpecxmenfrom New Harmony can not be found.
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Respecting the pertinence of the name personatus for this Shrew,
Dr. G. E. Dobson wrote me from Netley, England, nnder date of Octo-
ber 5, 1885, as follows:

I have lately returned from Paris, where I have beeu studying the SBoricidie in
the Museum of the Jurdin des Plantes. I have fouud there the type of Sorex person-
atus Geoff,, which is certainly — 8. esoperi, the latter name becoming, therefore, a
SYLOD Y.

Specimens eramined.—Total number, 235, from the following localities :

Province of Queboe, Canada: Godbout, 30,

New Brumswick: 8t. John, 1.

Maine: Bouth West ITarbor, 2.

New Hampshire: Ossipes, 1.

Massachasetts : Wilmington, 2.

New York: Adirondaecks, 2; Loeust Grove, 7; Montauk Point, 8; Amityville
(Long Island), 1.

Pennasylvania: Drury Run, 3,

New Jersey: Tuckerton, 5.

North Carolina: Roan Mountain, 20,

Indiana: New Harmony, 1; North Mauchester, 1.

Michigan: Ann Arbor, 4.

Minncsota: 1k River, G4; Minneapolis, 12; Tower (Vermillion Lake}, 1; Hinck-
ley, 2; Browns Valley, 1.

Ontario: Rat Portage, 1; Ottawy, 1; Parry Sound, 4; Sand l.ake, 3.

Manitoba: Carberry, 6.

Assiniboia: Indian Head, 4.

Alberta: Sonth Edmonton, 2; 8t. Albert,1; Island Luke, 1; Baotff, 2; Canmore, 1,

British Columbia: Glacier, 6; Field, 3; Kawloops (Cariboo Lake), 1; Sica-
wons, 1; Mount Buker Range, 1,

Washington: Head of Lake Chelan, 1.

Montana: Fort Custer, 8; Dry Creek, 1; 8t. Marys Lake, 3.

Idaho: Salmon River Mountains, 4; Saw Tooth Lake, 2,

Wyoming: Big Horn Mountains, 1.

North Idakota: Portland, 2; Steelo, 1; Grank I'orks, 1; Boettineau, Turtle
Mouuntain, 1. . '

South Dakota: Black Hills, Custer, 2; Deadwood, 1; Vermillion, 1

SOREX PERSONATUS STREATORI subsp. nov.

Type from Yakutat, Alaska {about latitude 59° 35'). Type, No. 73537, g ad., 17, 8.
Nat. Mus., Department of Agriculture collection. Collected July ¢, 1895, by
C. P. Streator. Original namber, 4674, }

General characters.—Similar to 8. personatus, but larger and darker
(total length, 106.6 mm.; hind foot, 12.7 mm.); tail nearly equal t0 body
without head., ~

Color.—Upper parts finely mixed sepia brown and dusky, the dusky
strongest on posterior half of baek and nearly absent on sides; under
parts ash gray; tail sharﬁly Dicolor: dusky above and all round at tip,
whitish below. _

Cranial and dental characters.—Skull and teeth as.in personatus, but
skull averaging slightly longer. )

Measurements,.—Type specimen: Total length, 107 mm.; tail verte-
bra, 50 mm,; hind foot, 12.0 mm. Average of 8 specimens from type
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loeality (Yakutat Bay, Alaska): Total length, 106.6 mm.; tail vertebre,
45.6 mm.; hind foot, 12,7 mm,

General remarks—The slight change that Sorex personaius undergoes
in crossing the continent from the Atlantic to the Pacific is surprising.
Skulls from Montank Point, Long Island, New York, are hardly dis-
tinguishable from those from Yakutat Bay, Alaska, except that the
latter are somewhat larger. Externally, the difference is a little more
marked; there is o slight increase in size and in length of tail, and a
decided darkening of the color of the upper parts as a whole.

Specimens examined.—Total rumber, 36, from the following localities
in southeastern Alaska: Yakutat, 8; Sitka, 16; Wrangel, 7; Loring,
Revillagigedo Island, 5.

Mean measurements of Sorexr personatus and 8. p. streatori from different localilies,

‘ I 3 ‘ No. u_f

§ Tatal | i ripd | 8peci

e o

i E erage.

Sorex personatus: ‘
G L 1 | D S aLh | wsa % 1.3 1
Drury Run, Clinton County, Pa 98 . 30.3 { 1.7 | 3
R R O BN T oo s A T . B S B SR S BT 98.6 0 40.6; 12.8 | 5
Montauk 1oint, New YorK. coeeeeieacrinvrsensinneananeennaa.] 9831 38 \ 121! 8
TEirre Loy T NS st b S Lot Lo s SR S SR 5 £ 98 0.6 125 2
WAl ITETON, MEHES. S e e m s a0 SR sshslias ganisnmaitdaiin 41 100 40.51 12 i %
Godbout, Quebee, Canada. o ool 100 a1 | 12 15
Roan Mountain, North Carolina ....ooeven, S D— | w00.5° 41 @ 123 4
Glacier, British Columbia™ ..o ' 1064 42,2 12.8° 5
Salmon River Monntains, Idahot. o ool iiiits 95.7 i 40 i 1.7 ; 4
Sonth Edwmorton, Alberta ! . .ocoeemmnioniiiiiiaie e 93 I 46. 5 I 11 i P
8. personctus strealorvi: ’ I \
Takulal, Alaska {Eype 1oeailby) oo een oo venavevasesmieans veeeel 106,61 45,6 i 12,7 i 8
ST ATARIN v et B s 5 S e R R s 168.1 46.9 | 13.4 i 518
Wrangel, Alaska 168.1 5.5 ‘ 13.% : 7
Tiprings, Alagkacssam sy SRR A — 105 | © | B 4
* Ineclining towarvd s#reatord, F Type ncality of ‘idahoensiz . 1 Typical of “forsteri.’

SOREX RICHARDSONI Bach.
(P IX, figs. 1, 1a.)
Sorex parcus Richardson, Fauna Boreali-Americana, ¥ 1829 (Not & parvus Say, 1823).
Sorer vichardsonii Bachman, Jour, Acad. Nat. Sci. Phila., VII, 383, I'l. XXIV, fig. 5,

1837.

Type locality.—Unknown; probably plains of Saskatchewan.

(feographie distribution.—Plains of Saskatechewan and boreal parts
of Minnesota; limits of range unknown, .

General characters.— Size large (hind foot, 14 mm.); tail short; animal
tricolor.

Color.—Upper parts nniform duoll dark brown (alinost seal brown in
gome specimens), without plumbeous tinge, and free from admixture of
Lioary ov pale-tipped bairs; sides dull fulvous or ochraceous, in strong
contrast; under parts dark plumbeons washed with chestnut; tail
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dusky above and all round at tip, pale brownish below on basal two.
thirds. In one pelage the colors are duller, the under parts brownish
and the side stripe indistinet. Minnesota specimeus have the side
stripe buffy ash or with the faintest possible tinge of fulvous, aud the
belly ash gray.

Cranial and dental characters,—Skull similar to that of fumeus, but
slightly larger (20 nm. by 9.3 mm.); rostrum and brain case higher;
constriction higher and narrower; anterior part of rostrum longer and
more pinched in laterally, making the unicuspid series more nearly
parallel; interpterygoid fossa narrower; anterior opening of 1ufraorbital
canal smaller and situate far forward, ever front of m'; lachrymal canal
opening over middle of m' instead of over interspace-between m' and
m? as in fumeus; molariform teeth much less deeply excavated pos-
teriorly; unicuspidate teeth very much heavier and more swollen, and
lacking the distinet vertical ridge on inner side.

Measurements.—Average of 25 specimens from South Edmonton,
Alberta (assumed to be near the type locality): Total length, 113.2 nm. ;
tail vertebrie, 40.4 mm.; hind foot, 13.9 mm. Average of 3 from Win.
gard, Saskatchewan (near Carlton House): Total length, 112.7 mm,;
tail vertebre, 41.3 mm.; hind foot, 14 mm.

General remarks.—This large saddle-back Shrew hardly reqnires
comparison with any other species, though specimens in the dull pelage
sometimes resemble the brown pelage of 8. fumeus. The two may
always be distingunished by the cranial characters above given.

Specimens examined,—Total number, 114, from the following localities:

Manitoba: Carberry, 2
Alberta: South Edmonton 25; 8t. Afbert, 31; Island Lake near Lake §t. Ann, 3.
Assiniboia: Indian Head, 1, .

Saskatchewan: Wingard, 4.
Minnesota: Bridgman, 1; Elk River, 44; Minneapolis, 3.

SOREX SPHAGNICOLA Coues.

Sorex sphagnicola Cones, Precursory Notes American Insectivorons Mammals, Bull.
U. 8. Geol. and Geog. Surv., Vol. I1I, p. 650, May 15, 1887,

Sorex belli Dobson MS., 1885; Merriam, 'roc. Biol, Soe. Wash., VII, 25, 1892 (nomen
nudum).

Type locality— Vicinity of Fort Liard, British Columbia (about lati-
tude 60°).

Geographic distribution.—Sub- Aretic America from extreme northern
British Columbia (and probably Alaska) to Hudson Bay.

General characters.—Size medinm (hind foot 13.5 mm.); fail decidedly
shorter than body without head; unicnspids large and gradunally dimin-
ishing (fourth smaller than third); fur remarkably long and full (9 mm.
on back); tail large, of uniform diameter from base to tip, and densely
haired; no fringe on feet; elaws conspicuous.

Color.—Upper parts rich, dark seal-brown, almost gooty black, dark-
est on rump and palest on head; color of upper parts extending well
down on sides, leaving a rather narrow strip of grayish brown along



Do, 1895.] SOREX FUMEUS. 65

the belly from chin to root of tail; color of upper parts rather abruptly
different from that of belly; tail concolor, same color as rumyp,

Dental churacters.—Unicuspids large and strongly imbricating; fivst
and second subequal; third smaller but deeidedly larger than fourtl.
Viewed from below, unicuspids 1 to 4 are subquadrate in outline,

Measurements (from dry skin, probably too shorf).—Total length,
110 mm.; tail vertebre, 42 mm.; peucil, 6 mm.; hind foot, 13.5 mmnm.

General remarks—The above deseription and measurements were
taken by me from a specimen collected by Dr. Robert Bell on Shamat-
tawa River, a tributary of Hayes River, Hudson Bay, and now in the
Museum of the Geological and Natural Iistory Survey of Canada, at
Ottawa. The specimen was compared with the type of 8. sphagnicols,
in the United States National Museuwm, by Mr. F. W, True, Gerrit 8.
Miller, jr., and myself. The type specimen of sphagnicola iz in very
bad eoundition, but we were unable to discover any character by which
the Hayes River specimen could be separated from it. The only appar-
ent difference is in the hairs of the under side of the tail, which in the
worn specimen are much shorter and stiffer, like bristles. Precisely
this difference may be seen in a series of Sorer richardsoni {rom South
Edmonton, Alberta, and is evidently the result of wear.

Sorex sphagnicola seems to be closely related to 8. richardsoni, from
which it may be distinguished by the color of the sides. In sphagricola
the sooty black of the upper parts reaches down over the sides and
encroaches on the belly; in richardsoni the sides are buffy or pale ful-
voug, in sharp contrast with the color of the back,

Dr, Bell’s specimen from Hayes Rliver, Hudson Bay, on which the
above desceription is based, was namned Sorex belli by Dobson in 1835,
but Lis description was never published. Dr. Dobson suspected its
identity with §. sphagnieola, and suggested that the type specimens
be compared, which lhas been done, with the result above stated. Dr,
BelPs specimen “wag the ‘totem’ of an Indian chief from whom it was
stolen, and when he missed it he went on the war path.”

SOREX FUMEUS Miller.
(Pl IX, figs. 2, 2a.)

Sorex platyrhinus Dobson, Monog. Insectivora, Part ITI, fase. 1, PL XXIII, fig. 5,

May, 1890,

Sorer fumeus Miller, N. Am. Fauna, No. 10, December, 1845, pp. 50-52.

Type locality.—Peterboro, Madison County, N. Y.

Geographic distribution.—Canadian and uapper part of Transition
faunas of eastern United States; southward in higher Alleghenies to
mountains of North Carolina and Tennessee.

General characters.—Size rather large (hind foot, 13 mm.); tail rather
short; ears prominent; animal nearly concolor.

Oolor—Plumbeous pelage: Upper parts dark slate color, beeoming
gradually paler below; under parts plumbeouns, more or less washed

4110-—No. 10—35
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with grayish ash; tail bicolor: dusky above, flesh color below; feet
flesh color. Brown pelage: Everywhere dull chestnut brown, paler
below; tail and feet as in other pelage.

COranial and dental characters.—Skull similar to that of 8. richardsont,
but averaging slightly smaller; rostrum and brain case lower; con-
striction flatter and broader; interpterygoid notch slightly broader;
anterior opening of infraorbital eanal large and covering nearly whole
of m'; opening of lachrymal canal over interspace hetween m' and m?
(instead of over middle of m!, as in richardsoni), Molariform feeth
much more deeply excavated; unicungpids very much smaller and less
swollen, but with a well developed vertical ridge on inner side.

Measurements.—Average of 6 specimens from Peterboro, N. Y. (type
locality): Total length, 116 mm.; tail vertebrs, 40.4 mm.; hind foot,
13.2 mm. Average of 4 specimens from Renovo, Pa.: Total length,
108.5 mm.; tail vertebrz, 43.50 mm.; hind foot, 12,3 mm. Average of 3
gpecimens from Lake George, N. Y.: Total length, 118.7 mm.; tail
vertebra, 47 mm.; hind foot, 13 mm,

General remarks.—RSorex fumeus is the larger and more boreal.of the
two species of Sorexr inhabiting the northeastern United States and the
higher Alleghenies farther south., It doesnot require close comparison
with any other species, Specimens from the Adirendacks, the moun-
tains of New England, and Roan Mountain, North Carolina, are larger
and have higher brain cases than the typical form from central New
York (Peterboro) and Pennsylvania (Renovo). The two pelages in this
species are very different and are clearly seasonal—the plumbeous is
the winter coat, the brown the summer. This is well show in a series
of 18 gpecimens from Roan Mountain, on the boundary between North
Carolina and Tennessee, Eight of these are in the plumbeous pelage,
and were collected from October 11 to May 3; and ten are in the chest-
nut-brown pelage, and were collected from June 2 to September 11.

Sorex fumeus of the northeastern States resembles §. trowbridgii of
the Pacific eoast of Oregon and Washington in many respects. In
color both are plumbeous or dark slate, in which particular they differ
from all other members of the genus inhabiting the United States.
Their skulls and teeth also are very much alike, though S. trowbridyii
has the small third unicuspid characteristic of most west American
Shrews. The skull of fumeus is somewhat the larger, but the tooth
rows are of approximately the same length, The molars are essentially
the same in both, but the premolar and unicuspids are materially larger
in fumeus-—the premolarlarger in eévery way and the unicuspids broader.
The last upper molar, on the other hand, is largest in trowbridgéi, In
Jumeus the large premolar is mnch more deeply excavated posteriorly.

Specimens examined.—Total number, 27, from the following localities:

New York: Peterboro (type locality), 1; Lake George, 3.
New Hampshire: Ossipee, 1.

Pennsylvania: Renovo, 4,

Nerth Carolina: Roan Mountain, 18,
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SOREX VAGRANS Baird.

(Pl. YIII, figs. 2, 2a.)

Sorex vagrans Baird, Mammals N. Am., pp. 15-18, P1, XXVI, fiz. 1675, 1857. (Type
from Shoalwater Bay, Washingten.).

Sorex suekieyi Baird, Mammals N. Am,, pp. 18-20, P). XXVII, fig. 1677, 1857. (Type
from Steilacoom, Washington.}

Type locality.—Shoalwater Bay, Washington.

Geographic distribution.—Southern British Columbia, western Wash-
ington and Oregon, and northern California (south on the coast to
Monterey and in the mountains to old Fort Crook and Cassel).
Restricted to lower Boreal and upper Transition zones,

General characters.—8ize small; tail medium, about equaling body
without head; third unicnspid smaller than fourth.

Color.—Upper parts dark brown, varying to almost russet; under
parts ashy; tail dusky above, pale below.

- Qranial and denjal characters.—Skull normal, presenting no marked
. seuliarities, and measuring about 17 mm. in greatest length (including
unworn middle incisors) by 8 mm. in greatest breadth, thus being the
smallest of the northwest coast Shrews.. Interpterygoid fossa rather
broad and short. Compared with the skull of 8. obscurus, which it re-
sembles closely, it averages about 1 mm. shorter, while the breadth of
the brain case remains essentially the same. The upper molars and
large upper premolar are decidedly smaller than in obscurus and this
character affords the best means of distinguishing the two species.

Measurements.—Average of 20 specimens from Aberdeen, Wash,:
Total length, 103 mm.; tail vertebr®, 43 mm.; hind foot, 12.3 mm.

General remarks.—Sorex vagrans is the common small Shrew of the
northwestern coast region of the United States and southern British
Columbia, In some loealities it occars with the slightly larger &§.
obscurus, from which it is not easily distinguished except by actmal
comparison of the molariform teeth. It is less boreal than obscurus,
inhabiting the upper part of the Transition and lower part of the
Boreal zones, while obscurus iz exclusively boreal. In the Rocky
Mountain region Sorer vagrens is represented by 8. dobsoni, with which
it apparently intergrades, as specimens from eastern Washington (Mar-
shall and Wawawai) seem to be intermediate between the two.

Sorex suckleyi Baird is identical with 8. vagrans, as I have determined
by comparison of the type specimens, In describing suckieyi as distinct
Baird was misled by an immature and defeetive skull (No, 1228, U. 8.
Nat. Mus.). The base of this skull is broken and foreshortened, eans-
ing the brain case to bulge laterally, and all the anterior teeth are
absent, so that the skull has an abnormal appearance (roughly shown
on Pl XXVII, Hist. N. Am. Mammals). Baird’s other specimen from
the type locality (No. 1677, Steilacoom) is aleoholie, and its skull is nor-
mal and identical with the type of vagrans, and also with other speci-
mens of vagrans it the Department. collection from Steilacoom. Baird’s
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aleoholic cotype (No. 1677) agrees with typical vagrans in size. It now
meagures: Total length, 95 mm.; tail vertebra, 43,5 mm.; hind foot,
12 mm,

Specimens examined —Total number, 104, from the following localities:
British Columbia: Fort Moody, 4; Sumas, 1; Mount Baker Range, 1.
Washington: Steilacoom, 4; Olympiec Mountains (Lake Cunshman), 11; Sauk,

1; Moant Yernon, 1; Hamilton, 1; Avon, 3; Aberdeen, 22; Shoalwater Bay, 1;
Faston, 3; Marshall, 7; Wawawat (b miles northeast), 1.

Oregon: Salem, #; Ovegon City, 2; Sheridan, 2; Gold Beach, §; Port Orford,
1; ]r“]orcncel, 1; Fort Klamath, 4.

California: Crescent City, 3; San Mateo, 1; Monterey, 1; Fort Crook, 10
(inclining toward amenus); Cassel, 2; Carberry ranch, 5 (intergrade with
GRECRUS ).

SOREX VAGRAXNS DOBSONI Merriam,.
(PL. IX, figs. 8, 8a.)
Sorex dobsoni Merriam, N. Am. .Fa-una, No. 5, pp. 33-34, PL 1V, fig. 2, August, 1891,

Type from Saw Tooth or Alturas Lake, east base Saw Tooth Mountains, Idaho.

Geographic distribution.—Rocky Mouutain region in northern Idaho
and western Montana; also isolated mountains in Montana (Big Snowy
and Pryor mountains), Wyoming (Big Horn Mts.), and Utah (Wasatch
Mts.). Restricted to lower Boreal and upper Transition zones.

General chavacters. — Intermediate in size and cranial characters
between 8. vagrans and obsowrus; third unicuspid smaller than fourth,

Color.—Upper parts uniform dull sepia brown with a faint chestnut
tinge; under parts ashy gray washed with drab; tail bicolor: dark
brown above, drab below. In winter pelage the upper parts are iron
gray or ash gray with very little sepia, and the under parts are white
or nearly white.

Cranial and dental characters.—Skull and teeth similar to those of
8. obscurus, but skull slightly smaller; palate narrower; anterior part
of rostrum morc attenuate; unieuspid series decidedly narrower,
especially the first and second teeth, Compared with 8. vagranrs the
skull is larger, particularly the brain case; the molariform teeth also
are larger,

Measurements,—Type specimen: Total length, 105 mm. ; tail vertebre,
47 mm.; hind foot, 12,5 mm. Average of 7 specimens from type locality
{east base of Saw Tooth Mountains, Idaho): Total length, 104 mm.;
tail vertebra, 45.4 mm,; hind foot, 12,8 mm,

General remarks.—Sover dobsoni iz the interior form of 8, vagrans;
it inhahits the Rocky Mountain plateau, while true vagrans is confined
to the coast region and Cascade-Sierra system, Intermediate speci-
mens have been examined from Marshall and Wawawai on the elevated
sage plain of eastern Washington. Skulls of dobseni from the Big
Horn Mountaing have the brain ease flatter (more depressed posteri-
orly) than those from the adjacent Pryor Mountains. The latter agree
with speeimens from the Big Snowy Mountains in. having the brain
case high posteriorly and the teeth heavily pigmented, The interrela-
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tiong of dobsoni and obscurus are intricate and perplexing. The two
animals resemble one another very c¢losely, but no intergrades have
been found, and each has, so far as known, an independent distribu-
tion. They are best distingunishied by the size of the teeth, the meas-
urements of which are given under 8. obscurus (p. 72). In the type
specimen the third unieuspidate tooth is abnormally large.

Specimens examined.—Total number, 46, from the following localities:

Idaho: Alturas Lake {(type locality), 7; Mullan, 2;: Osbarn, [; Cene & Alene, 23
Sevon Devils Moantains, 1.

Montana: Pryor Mountains, 5; Big Snowy Mountains, 1; Tobacce lains, 13
Ilathead Lake, 6; Nyack, 1; Summit (Groat Northern Railroad), 2; Prospect
Creek, near Thompson, 3; Thompson Pass, 2.

Wyoming: Bighorn Mountains, 4; Le Barge Creek (Wyoming Range). 1.

Utah: Ogden, 4.

SOREX VAGRANS MONTICOLA Merviam,

Sorex monticolus Merriam, N. Am. Fanna, No. 8, 43-44, September 11, 1890,

Type locality.—San Francisco Mountain, Arizona (altitude, 3,500
meters—11,500 feet).

General characters.—Size, small; pelage short; thivd nnienspid muech
smaller than fourth, Similar to S, »agrans in size and general appear-
ance, but color grayish brown instead of chestnut brown; teeth broader.

Color.— U pper parts pale sepia brown without chestnut tinge, under
parts ashy gray; tail bicolor: brownish above, whitish beneath except
uear tip, which is dark all round.

Oranial and dental characters,—Skull similar fo that of vagrans, lmt
slightly shorter (the shortening postrostral); palate and constriction
between brain ease and rostrum broader; unicnspids and molariform
series broader.

Measurements.—Average of 4 specimens from type locality: Total
length, 108 mm.; tail vertebre, 44.2 mm.; hind foot, 12.7 mm. Average
of 4 from Chiricahua Mountains, Arizona: Total length, 110 mm,; tail
vertebra, 47.5 mm.; hind foot, 12.2 mm.

General remarks.—Sorer monticola is only a slightly differentiated
form of vagrans. It is known only from the mountams of Avizona, but
is likely to be found in those of northein Mexico also.

Specimens examined.—Total number, 9, from the following localities
in Arizona: San Franciseo Mountain (type locality), 4; Springerville,
1; Chiricahna Mountains, 4.

SOREX AMMENTS sp. nov.

Type from Mammoth Pass, head of Owens River, east slope Sterra Nevada, Califor-
nia (altitude, about 10,000 fect). Type, No. {584, 4 ad., 1. 5, Nat. Mas,, Depart-
ment of Agriculture collection. Collected July 22, 1881, by E. W. Nelson,
Original number, 1129.

General characters.—Similar in general to 8. vagrans, but larger; tail
shorter; color widely different: sooty instead of dull chestnut brown.
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Color.—Upper parts dark fuliginous or dusky, faintly grizzled with
brownish; sides pale dull brownish; under parts buffy whitish; tail
blackish above, whitish below, becoming darker toward the tip, There
is no trace of plumbeous in the fuliginous of the back, which is finely
grizzled by a slight admixture of brownish hairs similar to those of
the sides. The two specimens from the type locality are distinetly tri-
color, though less markedly so than 8. richardsont, to which very differ-
ent speeies amenus bears a superficial likeness.

Cranial and dental characters.—As in 8. vagrans.

Measurements—Average of 2 specimens from type locality: Total
length, 103 mm.; tail vertebree, 37 mm.; hind foot, 12,53 mm. Average
of 5 specimens from Carberry ranch, near summit of Sierra Nevada,
Shasta County, Calif.: Total length, 104 mm.; tail vertebrse, 39 mm.;
hind foot, 12.3 mm.

General remarks.—This handsome Shrew may be known at a glance
by its short tail and peeuliar eolor. This color may be in part seasonal,
as specimens from & point farther north in the Sierra Nevada (Carberry
ranch) vary from nearly as dark as typical amenus to ashy brown,
Intergradation with vagrans may occur in northern California or south-
ern Oregon. A female canght by Mr. Nelson at the type locality July 22,
1891, contained % embryos.

SOREX VANCOUVERENSIS sp. nov.

Type from Goldstream, Vancouver Island, British Columbia. Type, No. 71913, # ad.,
1. 8. Nat. Mus,, Departiment of Agriculture collection. Collected May 10, 1895,
by Clark P, Streator. Original number, 4592,

General characters,—Similar to 8. vagrans, but larger, with decidedly
Iarger forefeet and much darker coloration.

Coler.—Upper parts finely mixed dusky and sepia brown, the dusky
prevailing on the back, the sepia brown on the sides, where it forms
an indistinet band; under parts plumbeous, lightly tipped with ash
and irregularly washed (in type specimen) with rusty, which may be
due to staining. Tail very dark brown, becoming almost dusky all
round near tip; paler below on basal half.

Oranial and dental characters.—Skull and teeth similar to those of
8. vagrans; molariform teeth a little smaller, though the difference is
slight.

Measurements (of type specimen, in flesh).—Total length, 110 mm.; tail
vertebrae, 43 mm.; hind foot, 12 mm.

General remarks.—In external appearance Sorex vancouverensis differs
conspicuonsly from its nearest relative, 8. vagrans, being of a very dif*
ferent color and having larger feet; but in cranial and dental characters
the two are practically indistinguishable.
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SOREX ORIZABZAE sp.nov.

Type from Mount Orizaba, State of Puebla, Mexico (altitade, 9,500 feet). Type, No.
53633, @ ad., U. B. Nat. Mus., Department of Agriculture collection. Ceollected April
24, 1893, by E. W, Nelson. Original number, 4733, .

" General characters,—8Bize small; tail short; ears conspicuous; hind

foot, 13 mm. Similar to 8. vagrans and monticola, but tail shorter,

coloration darker, pelage longer, with numerous long hairs on rump;
molariform teeth smaller.

Color.—Upper parts finely mixed sepia brown and dusky (no chest-
nut tinge), darkest on posterior half of back; under parts ashy gray,
gometimes faintly washed with brownish; tail bicolor: dark brown
above, whitish beneath, with line of demarcation usnally distinet.

Cranial and dental characters.—Skull hardly. distinguishable from
that of 8, monticola (from Arizona), but molariform teeth smaller and
anterior unicuspids narrower, having mueck less of the ridge on inner
gide that is so prominent in monticole and vagrans.

Measurements.—Type specimen: Total length, 103 mm.; tail verte-
bree, 38 mm.; hind foot, 13 mm. Average of 7 specimens from type
locality (Mount Orizaba): Total length, 99.6 mm.; tail vertebre,
35.4 mm.; hind foot, 13 mm.

General remarks—Sorex orizabe is the smallest Shrew thus far dis-
covered in Mexico. Itis also the only one with a light belly. Itbelongs
to the vagrans group, and is very closely related to 8. monticola of the
mountains of Arizona.

Specimens examined.—Total number, 18, from the foLowing localities
in southern Mexico: Mount Orizaba, Puebla (type locality), 7; Mount
Malincke, Tlaxcala, 2; Cofre de Perote, Vera Cruz, 1; Salazar, Mexmo,
2; north slope Volcan Tolnea, Mexico, 3; \Tahuatzm, Michoacan, 3.

SOREX NEVADENSIS sp. nov.

Type from Reese River, Nevada. Type, No. 3453%, 4 ad., U, 8. Nat. Mus., Depart-
ment of Agriculture collection. Collected November 24, 1890, by Vernon Bailey.
Original number, 2150.

General characters.—Size small; tail shorter than body without head ;
hind foot, about 12,5 mm.; coloration peculiar, indistinetly tricolor.
Similar in general to 8. vagrans, but tail shorter and color very different.

Color.—Upper parts finely mixed slate black and hoary; sides indis-
tinctly buffy or very pale brownish fulvous; under parts hoary, without
sharp line of demarcation. Ears brownish; tail sharply bicolor: dusky
above and whitish below, except near tip, which is dark all round.

Cramial and dental characters—Skull similar to that of 8. vagrans,
bat slightly smaller; brain case flatter; interpterygoid fossa narrower.
Teeth ag in vagrans.

Measurements.—Average of 4 specimens from type locality: Total
length, 96.5 mm.; tail vertebrs, 39 mm.; hind foot, 12.5 mm.
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General remarks.—Sovex nevadensis is an easily recognized species, its
dark back, finely mixed with hoary, and indistinetly tricolor coloration
which suggests 8. richardsond, serving to distinguish it from its neavest
allies. It is the only Shrew thus far discovered in the interior of the
Great Basin.

SOREX OBSCURUS Merriam,
(PL VIl figs. 1, 1a.)

Sovex vagrans similis Merriam, N, Am, Fauna, No. 5, pp. 34-85, PL IV, fig. 3, August,
1891, (Name preoccupied by Sorex similis Hensel, 1855,' and here changed to
obscurus,)

Type locality.—Timber Creek, Salmon River Mountains, Idabo (alti-
tude, 8,200 feet).

Geographie distributivn,—British Columbia and mountains of western
Washington, ldaho, Montana, Wyoming, Utah, and Colorado; south
along the High Sierra Nevada in California to Mount Whitney.
Bestricted to Boreal zone.

(Feneral characters.—Size rather small; tail about equal to body with-
out head; ears inconspicuous; third unicuspid much swaller than
fourth. Similar to Sorex dobsoni, but with smaller ears, broader palate,
and broader unicuspidate teeth. Compared with 8. wagrans, it is
slightly larger, with longer tail and larger molariform teeth,

Color.—Upper parts uniform dull sepia brown, under parts ashy;
tail bicolor: npper side concolor with back or slightly darker, under
side whitish. In winter pelage the upper parts are ash gray and the
under parts nearly white.

Cranial and dental characters.—Skull similar to that of 8. dobsoni, but
palate broader; molariform teeth larger; unicuspidate teeth broader,
particularly the first and second; third unicuspid decidedly smaller
than fourth. Compared with 8. vegrans, the skull is slightly longer
(averaging 18 mm, instead of 17 mm.}, with larger and heavier molari-
form teeth {particularly the large upper premolar) and broader first
and second unicuspids. The actual differences in the size of the molari-
form teeth are shown in the following table:

Mean measurements of upper molariform lecth of Sovexr obscurus, dobsoni, and vagrans.

| Measurements in 45 mim.]

Species. Locality. Series,n i pm, ‘ ml, | m*,
i ]
Borex obSCUrus. ............ Salmon River Mountaing, Idaho...... f 400 145 140 12¢
AODEONE 2 aeeoenenn. .| Saw Tooth Mountaing, Idaho......... ; a72 13T, 128 115
VAGYANSE < vrnvnrvenes.| Aberdeen, Wash ... ... i 345 125 ! 120 105

« From antero-external angle of pm to postero-external angle of m?

I Hensel, Zeitschr. der Deutsch. Geolog. Gesellsch., VII, 1855, 459. From bone
deposits of Cagliari, Sardinia.
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Measurements.—Average of 8 specimens from type locality: Total
length, 108 mm.; tail vertebrie, 46 mm.; hind foot, 12.8 mm.

General remarks,—Sorex obscurus is a common and widely distributed
species, being the prevailing Shrew in southern British Columbia and
northern Washington and in the Rocky Mountaing and Sierra Nevada.’
A closely allied form (subspecies longicauda) oceupies a narrow strip
along the Pacific coast from the month of the Columbia northward to
Wrangel, Alaska; another (subspecies ventralis) inhabits the moun-
tains of Oaxaca, in southern Mexico.

Specimens examined.—Total number, 175, from the following localities:

Idaho: Salwon River Mountains (type locality), 8; Pahsimeroi Moeuntains, 1,
Preuss Monntains, 1.

Utah: Wasatch Mountains, 1; Provoe, 1; Manti, 3.

Colorado: Lougs Peak, 1; Boulder Connty, 8; Fort Garland, 2; 3 miles east of
Cochitope Puss (Monshower Meadows), 2; Silverton, 4.

Wyoming: Yellowstons Park, 3; Bridger Pass, 2; Woods, 1.

Montana: St. Marys Lakes, 9; Bear P’aw Mountains, 2; Bear Tooth Moun-
taing, 17; Upper Stillwater, Flathead County, 1.

California (all in 8ierra Nevada): Carberry Ranch, S8hasta County, 1; Green-
ville, Plumas Connty, 1; Donuner, 1; Pine City, east slope Mammoth Pass, 1;
head San Jouquin River, 3; Bishop Creck, 5; Mineral King, 2; Sequoia National
Park (Halsted Meadows), 4; Horse Corral Meadows, 3; Mulkey Meadows, 1;
North Fork Kern River, 1; East Fork Kaweah River, T; South Fork Kern River,
3; Mount Whitney, 6; Ronnd Valley, 12 miles sonth of Mount Whitney, 1;
Kern Lakes (Sosa Springs), 1.

Oregon: Drain (not typieal), 4.

Washington (inclining toward longicauda): Head of Lake Chelan, 4; head of
Cascade River, 2; Euston, 10; Lake Cushman, Olympie Mountains, 3.

British Columlia: Nelson, 6; Ward, 1; Field, 2; Glacier, 5; Golden, 1; Kam-
loops (Cariboo Lake), 2; Sicamous, 1; Goldstream, Vancouver Island, 5; Comox,
1; Sumas, 2; Port Moody (nearly longicauda), 4.

Alberta: Ilenry House, 2.

Mean measurements of Sorex obscurus, longicawda, and alascensis, showing progressive
geographic pariation in size.

| Total I Hind E%c‘;f
‘length., T3l | Foot. mgns in
| average.
Korex obsenius : i S i
Salmon River Mountaius, Idaho (type locality)....o..oouiviianny 108 46 12.8 8
Tollowstone Park, Wyoming. ..o oo . i 46,8 13 3
Beur Tooth Mountains, Montana. . 112 6.5 13.1 15
3t. Mary Lakes, Montana. .. .| 116.3 47.6 | 13.5 9
B 7y T T O S S ce-o 1187 52.8 13.8 10
Surex longicguda
Lake Cushman, Washin@ton . ...ovviieaioacirsamniinsnemnnnes 123 53.7 12 8 4
Keah By, WnbInE Ot v s swmssmpomesemm s o e smeses amnmme 131 62 15 2
Wrangel, Alaska (type locality) . oooeeiiiriiiri i 128.8 58.1 15.5 27
Errphiter AR s somotmis e s o i s L 58,1 15.3 11
Sorex alaseensis:
Fanean; Alasknsicn, saismses asiasasissiisoyamims s iains g 122.5 | 53.5| 14.8 16
Yakutat,A]aakn(type1oca}lity)...................,.............. 116.3 49.2 148 10
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SOREX OBSCURUS LONGICAUDA subsp. nov.

Type from Wrangel, southeast Alaska. Type, No. 74711, § yg. ad., U, 8. Nai. Mus,,
Department of Agriculture collection. Collected September 9, 1895, by Clark P.
Streator. Original number, 4591,

Geographic distribution.—Coast of southeast Alaska, from Wrangel
southward; also coast of Wagshington, including Puget Sound and
Skagit Valley.

General characters.—Size rather large; tail long, nearly equaling
head and body; ears conspicuous. Similar to S. bairds in color, length
of tail, and external appearance; similar to 8. obscurus in cranial and
dental characters.

Color.—Upper parts dull, dark chestunt brown; under parts buffy
ash, more or less suffused with dull, pale chestnut brown on the belly;
tail bicolor: dark brown above, buify below.

Oranial and dental charvacters.—Skull and teeth almost indistinguish-
able from &. obscurus, but larger; molariform teeth more deeply emar-
ginate posteriorly, and middle upper molar narrower on inner side.

Measurements.—Average of 27 specimens from Wrangel, Alaska
(type locality): Total length, 128.8 mm.; tail vertebrz, 58.1 mm.; hind
foot, 15.5 mm. Average of 2 specimens from Neah Bay, Washington:
Total length, 131 mm. ; tail vertebree, 62 mnu; hindfoot, 15 mm. Aver-
age of 4 specimens from Aberdeen, Wash.: Total length, 122 mm.; tail
vertebrse, 57 mm.; hind foot, 14.2 mm.

General remarks—Sorer obscurus is a strictly boreal species, and in
the United States it is exclusively a mountain animal, not descending
to basc level until British Columbia is reached. In the Puget Sound
region, however, and along the ocean coast of Washington, and thence
northerly to Alaska, it sends a representative all the way down to sea
level. This representative is larger, has developed an exceedingly
long tail, aud has taken on certain peculiarities of coloration.. It is
hers described as a subspecies, in the belief that intergradation with
obscurus takes place,

Specimens examined.—Total number, 48, from the following localities:
Alaska: Wrangel (type locality), 27; Loring, Revillagigede Island, 11.
Washington: Neal Bay, 2; Scattle, 1; Avon, 1; Hamilton, 1; Mount Vernon, 15

Aberdeen, 4.

In addition to the above, speciinens more or less intermediate between
longicauda and obscurus have been examined from Port Moody, British
Columbia (3), and the following places in the State of Washington:
Olympic Mountaing (Lake Cushman}, 4; head of Cascade River, Z;
Easton, 10; head of Lake Chelan, 3.
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SOREX OBSCURUS VENTRALIS subsp. nov.

Type from Cerro 8an Felipe, Oaxaca, Mexico (altitude, 10,000 feet). Type, No. 68342,
& ad., U. 8. Nat. Mus,, Department of Agrienlture collection. Collected August
26, 1894, by E, W. Nelson and E. A, Goldwman. Original number, 6636.

General characters.—Size small; tail short; hind foot, 13 mm. Simi-
lar to 8. obscurus, but tail shorter and coloration darker, particularly
on under parts,

Color.—Upper parts finely mixed brownish (inelining to dull chest-
nut) and dusky, the one or the other predominating according to the
pelage (the type specimen is in the brown pelage); nnder parts dull
chestnut, passing gradually into color of sides. Tail bicolor: dusky
above, soiled whitish beneath; line of demarcation usually distinet.

Oranial and dental characters.—Skull and teeth similar to those of
8. obscurus, but molariform teeth slightly larger. The first true molar
is essentially the same size in both, but the large premolar and second
molar are slightly larger in ventralis.

Measurements.—Type specimen: Total length, 104 mm,; tail verte-
brae, 37 mm.; hind foot, 13 mm. Average of 7 specimmens from type
loeality: Total length, 105.4 mm.; tail vertebrse, 37.3 mm.; hind foot,
13 mm. '

General remarks.—It is interesting to find the common boreal Shrew
of British Columbia and the northern Roeky Mountains ranging sonth-
ward, in a very slightly modified form, all the way to the mountains of
extreme sonthern Mexico.

The 7 specimens from the type locality (Cerro San Felipe) were col-
lected August 26 to September 1, and are about equally divided
between the two pelages. The 9 from the mountains west of Oaxaca
were collected Septernber 12 to 18, and all are in the dark pelage.

Sorex obseurus ventralis differs from 8. ereopolus much as it differs
from typical obscurus, in having the under parts dull chestnut instead
of ashy gray. The skull is broader and mueh shorter {particularly the
brain case) and the second upper molar is broader.

Specimens exanined.—Total number, 21, from the following localities,
all in the State of Oaxaca, Mexico: Cerro San Felipe (type locality), 7;
mountains 15 miles west of Oaxaca (ity, %; mountains near Ozolotepec,
3; near Cajones, 2, :

Mean measurements of Sorex obsourus ventralis from different localities in Oaxaca, Mexico.

| No. of

. | Total o | Hing | 3pect

Locality. Tail, mens
¥ length. foot. Henhate il

age,

’ mE, | omm, .

Cerro San Felipe, Oaxacs, MoXie0. . evemecaiireeiacaaaaaerinns 105. 4 313 12,9 7
Mountains 15 miles west of Ouxaca Cily, 0axa6a.covvsivvirenenea..| 1083 | 4125 13.7 9
Monntaing near Cajones, DRxAEA ..« occvmimiiirre i en e 6 41 13.5 2
Mountains near 0zolotepet, OAXALH «n o onmenneensenneorencemeansaans 112 40 13.3 3
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SOREX OBSCURUS ALASCEXNSIS subsp,. nov.

Type from Yakutat Bay, Alaska. Type, No. 73539, ¢ yg.ad., U. 8. Nat. Mus., Depart-
ment of Agriculture collection, Collected July 10, 1893, by C. P. Streator.

General characters.—Size large; tail medium, about equal to body
without head; hind foot nearly 15 mm. Similar to 8. obscurus, but
larger; similar to 8. lengicauda, but tail shorter; similar to 8. fumeus
of the northeastern United States, but third unicuspid decidedly smaller
than fourth, as in most west American Shrews, and color different.

Color.—Upper parts uniform sepia brown, finely mixed with light-
tipped bairs; under parts ash gray,”the plumbeous showing through.
Tail bicolor: above, dark brewn; below, whitish; tip usually dusky
all round.

Cranial and dental characters.—Skull similar in size and general char-
acters to that of 8. fumeus, from which it differs in the following points:
Brain case shorter, somewhat more inflated above plane of rostrum,
and slightly narrower; palate and postpalatal notch slightly narrower;
first and second unicuspids more swollen; third much smaller than
fourth; second upper true molar less deeply excavated posteriorly and
shorter on lingual side, The rostrom, palate, and tecth are essentially
the same as in fumeus, except that the third unicuspid is smaller than
the fourth, as usual in western Shrews. The skull and molariform teeth
of Sorex alascensis are decidedly larger than those of 8. obscurus and
smaller than those of 8. longicanda, Compared with N. obseurus the
ditference in size of eraninm is due almost wholly to the great develop-
ment of the brain ease, which in alascensis is not only larger in every
way but is more highly inflated above the plane of the rostram.

Measurements.—Type specimen: Total length, 115 mm.; tail verte-
bra, 45 mm.; hind foot, 14.5 mm. Average of 10 specimens from type
locality (Yakutat, Alaska): Total length, 116 mm.; tail vertebr:,
49 mm,; hind foot, 14.8 mm.

General remarks.—Externally Sorex alascensis resembles 8. longi-
cande except that its tail is much shorter. This difference is well
shown in the table of measurements given under S. obscuwrus (p. 73).

The type locality of alascensis is Yakutat, Alaska; the type locality
of longicauda is Wrangel, Alaska. Junean is intermediate in geo-
graphic position-between Yakutat and Wrangel, and its Shrews of the
obscurus group are, as might be expected, intermediate between alas-
censis and longicauda. A series of 16 specimens from Juneau differs
from the Yakutat series in having the tail longer {averaging 53.5 mm,
instead of 49.2 mm.), the ear slightly longer, the mddle upper molar
less emarginate posteriorly, and the color more inelining to rufous (par-
ticularly in No, 74386, in which the upper parts are mueh darker and
more rufous and the under parts strongly washed with the same color).
But the difference in color is probably seasonal, as a few of the speci-
mens which are still in summer pelage (as No. 74397) are like those
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from Yakutat. The Yakutat specimens were collected in July; the
Juneau series about the middle of August. 1f is probable that com-
plete intergradation exists between alascensis and longicauda.

SOREX OREOPOLUS Merriam.
(Pl. V1II, figs. 4, 4a.)
Sorsx vreopolus Merriam, Proe. Biol, Soc, Washington, VII, 173, September 29, 1802,

Type locality.—North slope Sierra Nevada de Colima, Jalisco, Mexico
(altitude, 10,000 feet).

(Feneral characters.—Bize medium; tail and ears short; hind foot,
13mm, Similarto S. ebscurus, but tail much shorter; color much darker
above and below; skull very mueh longer and more slender,

Color.— Upper parts finely mixed sepia brown and dusky, without
chestnut tinge; under parts drab; tail bicolor: dusky above and all
round at tip, seciled whitish beneath.

Cranial and dental characters—Skull similar to those of S. obscurus
and ventralis, but much longer and more slender, with brain case and
constriction hetween bratn case and rostrum especially elongated, and
palate narrower. The secoud upper molar is narrower (funer side
shorter) than in ventralis.

Measurements,—Average of 3 specimens from type locality: Total
length, 104.7 mm.; tail vertebrewe, 36.3 mm,; hind foot, 153.7 mm.

General remarks.— Sorer oreopolus has apparently the most restricted
distribution of any Mexican Sover, being known ounly from the Sierra
Nevada de Colima, Jalisco. It belongs to the 8. obscurus group, and is
represented in the mountains of Oaxaca by a closely related form,
8. obscurus ventralis, from which it may be distinguished by its much
paler under parts, the absence of ehestnnt tinge from the sides and
back, and the very much lenger and more slender skall, as already
pointed cut.

Specimens examined.—Total number, 3; a1l from the type locality.

SOREX BAIRDI sp. nov.
(I'l, VII, figs. 3, 3a.)

Type from Astoria, Oregon. Type, No. 174, ¢ ad,, U. 8, Nat. Mus., Department of

Agrienltare collection. Collected August 2, 1889, by T. 8. Palmer. Orig. No. 270.

Geographic distribution.—Coast of Oregon at mouth of Columbia
River.

General characters.—Size, rather large; tail long; color dull brown-
ish chestout; external appearance as in 8. longirquda, but skull larger
and anterior unicuspids much more swoellen.

Oolor.—Upper parts dull, dark chestnut brown; under parts dull
chestnut brown (similar to baek, but lacking the admixture of black-
tipped hairs); tail bicolor: dark brown, almost dusky-above; flesh
color, or pale buffy brownish, below.
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Cranial and dental characters—Skull similar to that of obscurus, but
larger (averaging 20 mun. in length and 9 mm. in breadth); first and
second uuicuspids very large and broad, differing markedly from any
known speecies.

Measurements.—Average of 9 specimens from type locality: Total
length, 129 mm,; tail vertebrae, 57 mm.; hind foot, 15.1 mm.

General remarks.— After Sorex pacificus, S. bairdi 1s the largest of
the west American Shrews of the restricted genus Sorer. Externally
it resembles its geographical neighbor, 8. longicawda, from which it
differs strongly in the large size of its anterior unicuspidate teeth.

The species is remarkable in several respects. Geographically it is
restricted to the coast of Oregon near Astoria, on the south side of the
mouth of the Columbia River, On the north side of the river it is
replaced by 8. longicaudae, a closely related species, whose affinities
have been already discussed. It seems peculiarly appropriate that
this large and handsome Shrew should perpetuate the nameof Professor
Baird, the pioneer in the study of west American Shrews,

SOREX TROWBEBRIDGII Baird.
{PL. V11, figs. 4, 4a.)
Sorex trowbridgii Baird, Mamm,, N. Am.. pp. 13-15, 1857,

Type locality.—Astoria, mouth of Columbia River, Oregon.

Geographic distribution,—Western Washington and Oregon, west of
Cascade Range.

General characters.—Size, rather large; tail long; ears conspicuous;
color dark slate or sooty plumbeons, with no brownish or chestnut,
Resembles 8. montereyensis of California, but differs in marked cranial
and dental characters.

Color.— Upper parts blackish slate or scoty plumbeous; under parts
dull plumbeous; tail sharply bicolor: blackish above, whitish bencath;
feet flesh color.

Cranial characters.—Contrasted with 8. montereyensis, the only speecies
with which it requires comparison, the skull of 8. trowbridgii is thinner
and more ‘papery,’ the brain case more globular, the palate much nar-
rower. The molariforin teeth and first and second unicuspids are de-
cidedly smaller and narrower. The large upper premolar in particular
is very much smaller than in wmoniereyensis.

Measurements.—Average of 3 specimens from Astoria, Oregon (type
loeality}: Total length, 121 mim.; tail vertebrese, 57.7 mm.; hind foot,
13.7 mm. Average of 5 specimens from Olympic Mts., Washington:
Total length, 120 mm.; tail vertebree, 57.8 mm. ; hind foot, 13 mm.

General remarks.—Sorex trowbridgii may be distinguished at a glance
from all other American Shrews, except the related 8. montereyensis, by
its large size, sooty plumbeous color, and long, sharply bicolor tail.
The characters that distinguish it from mentereyensis have been pointed
out in the above diagnosia.
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Specimens examined.—Total number, 19, from the following loealities:

Washington: Seattle, 1; Steilacoom, 2; Tenino, 1; Olympic Mountains, 5;
Aberdeen, 1.
Oregon : Astoria (type locality), 3; Beaverton,1; Yaquina Bay, 1; Marshfield,
1; Siskiyou, 3.
SOREX MONTEREYENSIS sp. nov,

Type from Monterey, Calif. Type, No. #28¢4, 2 ad., U. 8. Nat. Mus,, Départment of
Agriculture eollection. Collected October 1, 1891, by Vernon Bailey. Original
number, 3336.

Geographic distribution.—Coast strip and Sierra Nevada of California;
south on the coast at least to Morro and San Luis Obispo; south in the
Sierra to Sequoia National Park and East Fork Kaweah River,

General characters.—3ize large; tail long; ears prominent; eolor sooty
black, becoming brownish in worn summer pelage. Similar to 8. trow-
bridgii, but with slightly larger feet, broader palate, and larger molari-
form teeth.

Color—Upper parts slate black, passing insensibly into dull plumb-
eous browi on the belly. In worn summer pelage the back becomes
brownish. Tail sharply bicolor: blackish above, whitish beneath. )

Cranial characters—Skull similar to 8. #rewbridgii but slightly
heavier, brain case Iess globulaw, palate and interpterygoid notch much
broader, Molariform teeth and first and second unicuspids decidedly
larger and broader. The large upper premolar alone is diagnostic of
the species, contrasted with its small size in frowbridgii. -

Measurements—Average of b specimens from Monterey, Calif. (type
locality): Total length, 120 mm.; tail vertebree, 52.4 mm.; hind foot,
14.8 mm. Average of 4 specimens from Sequoia National Park, west
slope Sierra Nevada: Total length, 120.5 mm.; tail vertebrs, 51.3 mm. ;
hind foot, 14 mm.

General remarks.—Sorex montereyensis is the California representa-
tive of 8. #rowbridgii from the coast region of Oregon and Washington,
and requires comparison with no other species.

Specimens examined.—Total number, 33, from the following localities
in California:

Ceast Belt: Crescent City, 2; Eurcka, 1; Nicasio, Marin County, 8; Boulder
Creek, Santa Cruz County, 4; Monterey, 6; Morro, 2; San Luis Obispo, 1.
Sierra Novada (west slope): Michigan Bluff, 1; Middle Fork American River,
Eldorade County, 23 Sequoia National Park (Halsted Meadows), 5; East Fork
Kaweah River, 1,
SOREX ORNATTS sp. nov.

(PL. VIII, figs. 3, a.)

Type from head of San Emigdio Canyon, Mount Pines, California. Type, Neo. 1315,
2 ad., U. 8. Nat. Mus,, Department, of Agrienlture collection. Collected October,
19, 1891, by E. W, Neison. Original number, 1328.

Geographic distribution.——Mountains of southern California, from head
of Ventura River and Mount Pifios easterly to San Bernardino Pealk,
and south through the San Jacinto range to Santa Ysabel.
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General characters,—Similar to 8. californicus, but larger, with much
longer tail, larger ears and feet, and a dark rump patch.

Color.—Upper parts ash gray, becoming suddenly darker on the
rump, the dark hairs forming a distinet pateh or saddle on posterior
half of the back, strongly contrasted with the clear gray of the shoul-
ders and anterior part of back; under parts whitish, reaching far up
on the sides. Tail indistinetly bicolor: dark above, and all round on
distal half; pale below on proximal half.

Cranial and dental characters.—Skull similar to that of californieus,
but larger and with the brain case narrower and higher, Large upper
premolar decidedly larger than in californicus; molariform teeth very
broadly and deeply excavated posteriorly,

Measurements (of type specimen in flesh).—Total length, 108 min.; tai
vertebre, 43 mm.; hind foot, 13 mm. Average of 2 from San Bernar-
dino Peak: Total length, 104 mm,; tail vertebrz, 42.5 mm,; hind foot,
12 mm.

eneral remarks.—The dark ramp patch is probably a feature of the
winter pelage, as it is hardly apparent 1n September specimens from
the San Bernardino Mountains.

Specimens examined.—Total number, 7, from the following localities in
southern California: Mount Piftos and head of San Emigdio Cauyon,
2; near head of Ventura River, 1; San DBernardino Peak, 2; Santa
Ysabel, 2.

'SOREX CALIFORNICLUS sp. nov.

(PL XII, figs. 6,7.)

Type from Walnut Creel, Contra Costa County, Calif, Type, No. #3355, 7 ad., U. 8,
Nat. Mus,, Department of Agricalture collection. Collected February 15, 1892, by
Clark P. 8treator. Original number, 1583.

General characters.—Size small; tail shorter than body without head;
hind foot about 11.5 mm. ; ears ecnspicuous; skull small and flat; brain
case hardly higher than rostrum..

Color.—Upper parts dark ash gray, with a decided ‘pepper and
salt’ appearance, and sometimes washed with brownish; under parts
plumbeous, tipped with whitish.

Crawial and dental characters.—Skull small and flat; brain case de-
pressed, broadly flattened, and hardly higher than rostrum, with which
it forms a nearly straight line; palate broad. Third unicuspid very
small, hardly half as large as fourth. Molariform teeth similar to those
of 8. vagrans, but smaller,

Measurements.—Average of 4 specimens from Walnut Creek, Cali-
fornia {type locality}: Total length, 93 mm.; tail vertebrie, 34.5 min.;
hind foot, 11.5 mm.

General remarks.—Sorex californicus is the type of a new group of
Shrews, previously overlooked, and easily distinguished by the flatness
of the brain case. Three members of the group are here deseribed, all
of small size, namely, 8. californicus, 8. tenellus, and 8. nanus,
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Specimens examined.—Total number, 7, from the following localities
in California: Glen Ellen, Sonoma County, 1; Walnut Creek, Contra
Costa County (type loeality), 4; Berkeley, Alameda County, 2.

SOREX TENELLUS sp. nov.
(Pl. XII, figs. 8 %.)

Type from summit of Alabama [ills near Lone Pine, Owens Valley, Calif. Type,
No. 4948, ad., U. 8. Nat. Mus., Departinent of Agriculture collection. Collected
December 23, 1890, by E. W, Nelson. Original number, 131.

_Ueneral chavacters,—Size small; coloration pale; skull flat, as in

8. californicus, but smaller and much narrower,

Color.—~Upper parts pale ash gray, under parts and feet white; tail
bicolor: dark above, white beneath.

Cranial and dental charaeters.—Skull small, slender, and very flat;
brain ease depressed to plane of rostrum, which is nearly horizontal;
palate narrow. Teeth much as in 8. ealifornicus.

Measurements {in flesh)..—Type specimen: Total length, 103 mm, ; tail
vertebrme, 42 mm,; hind foot, 12,5 mm. Average of 2 specimens from
White Mountains, California: Total length, 98 mm,; tail vertebra,
41 mm.; hind foot, 12.2 inm.

General remarks.—Sorex tenellus i3 a third member of the group of
flat-skulled Shrews comprising 8. californicus and 8. nanus. It differs
strikingly from ealifornicus in the narrowness of its skull.

Specimens examined.—Total number, 3, from the following localifies
in somtheastern California: Alabama Hiils, near Lone Pine, Owens
Valley, 1; White Mountains, 2.

SOREX TENELLUS NANUS gubsp. nov.
{PI. VIII, figs. 5, 5a.}

Type from Estes Park, Colorado. Type, No. 73773, ¢ ad., U. 8. Nat, Mus., Depart-
went of Agriculture collection. Collected August 3, 1895, by E. A. Freble,

General characters.—One of the smallest of the American Shrews
(hind foot, 10 mm.). BSimilar to 8. femcllus, but smaller and darker;
skull more slender and teeth smaller.

Color.—Upper parts sepia brown, darkest on the back, under parts
and feet grayish ash; tail bicolor: upper side concolor with back, except
at tip, which iz decidedly darker, under side whitigh,

Cranial and dental characters.—Skull similar to that of tenellus, but
even smaller and more slender; anterior part of rostrum narrower and
more attenuate; constriction less swollen; palate narrower; molariform
teeth smaller (especially m'). Compared with 8. longirostris, the whole
skull is much flatter and more slender.

Measurements.—Type specimen: Total length, 105 mm.; tail verte-
bre, 42 mm,; hind foot, 10 mm.

4110—No. 10——6
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General vemarks.—The discovery in Colorado of a representative of
the tiny California Sorer tenellus 18 as interesting-as it was uncxpected,
True tenellns inhabits the mountains of Owens Valley and the White
Mountains on the border between California and Nevada, The closely
related form here deseribed as nanus was collected at Estes Park,
Coloradao, by Mr. E. A, Preble. s

Specimens examined.—Total number, 4, from the following localities:

Colorado: Lstes Park (type locality}, 2; West Cliff (Custer County), 1.
Montana: Fort Custer, 1.
SOREX MACRODON sp. nov.
(PL VI, figs. 2, 2¢; P1. XII, Ags. 12, 13.}

Type from Orizabu, Yera Cruz, Mexico {altitude, 4,200 feet). Typeo, No. 58272, ¢ yg.
ad., U. 8, Nat. Mus., Department of Agriculturc collection, Collected January 26,
1894, by L. W. Nelson and E. A. Goldman, Original number, 5759.

General characters.—Size rather large; ears large; tail long; colora-
tion dusky. Almost indistinguishable externally from 8. caudutus, but
with skull and teeth much Jarger and more massive,

Color.—Upper parts finely mixed sepia and black, the black usually
predominating, particularly on the posterior half of the back; under
parts seal brown; tail blackish above, paler beneath, without line of
demareation; feet blackish,

Cranial and dertal characters.—Skull large and heavy (20 by 9.0 mm.)
with large brain ease; rostrum high; anterior nares remarkably large,
and with thickened borders; palate and interpterygoid fossa broad.
Third unicuspid small, hardly half as large as fourth. Molariform
teeth very large and massive.

Measurements.—Type specimen: Total length, 128 mm.; tail vertebra,
52 mm.; hind foot,15.5mm. Average of b specimens from type locality :
Total length, 125 min,; tail vertebree, 56,2 mm,; hind foot, 15.3 mm,

General remarks.—Sorer macrodon, while hardly distinguishable ex-
ternally from 8. caudatus, may be told at a glance by the heavy skull
and teeth. The skull snggoests that of Blarina, particularly in the large
gize and thickened bordevs of the anterior nares.

Specimens examined.—Total number, 10, from the following localities
in sonthern Mexico:

State of Vera Cruz: Orizaba (type loeality), b: Jico, 3,
Stafe of Oaxaca: Totontepee, 2,

S0REX VERAPACIS Alston.
Sorex vera-pacis Alston, Proe. Zool. 8ce. London, 1877, 445-446; Biologin Centrali-
Americana, p. 53, 'l col. V, fig. 1, 1880.
Sorex pocificus Dobson, Monog. Insectivora, Part 111, PL. XXIII, fig. 8 (not 8. pacificus
Baird). Y
Type locality.—Coban, Gluatemala.
General characters—Size rather large; tail long; color very dark;
third unicuspid smaller than fourth.
Oolor.-—¢* Nearly uniform dark dusky brown, hardly lighter beneath;
feet and tail dusky.”
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Cranial and dental characters.—The skull of 8. verapacis 1 have not
seen, but judging from Alston’s rather poor figures it presents no
unusnal characters, except that the molariform series converge poste-
riorly, leaving the roof of the mouth broadest on the plane of the first
true molar. Alston states that the first upper ineiser has a well-marked
internal cusp and that the canine (fourth unicaspd) is slightly smaller
than the fourth 1neigor (third unicuspid); but Mr. Oldfield Thomas,
curator of mammals in the British Museam, who has kindly reexamined
the type at my request, writes me that the contrary is true. Mr,
Thowas says: “Sorer veregpacis has the fourth unieuspid distinctly
higher than the third, so Alston’s deseription is wrong.” The relations
of these teeth are correctly shown in Dobson’s DMonograph of the
Insectivora, Part IT1, fhse. 1, PL XXIII, fig. 8

Measurements.—The measurements recorded by Alston from the
mounted specimens are, approximately : Total length, 137 mm.; tail ver-
tebrwe, 51 mm.; hind foot, 13,5 mm, The measurement of the hind foot
is erroneouns. Mr. Oldficld Thomas finds that it measures 15.7 mm.

General remarks.—The two original specimens of Sorex verempacis
were brought to England from Coban, Guatemala, more than half a
century ago, aud are still unique.! The species finds its nearest relative
in 8. macrodon, of Orizaba, Mexico. Mr. Thomas, who has compared
8. macrodon with the type of werapacis, writes me that the latter is
much the darker and that the third and fourth unicuspids are very
different in shape.

SOREX SAUSSUREI Merriam.

Sorex saussurel Merriam, P’roc. Biol. Soe. Washington, VII, 173-174, September 29, 1892,

Type locality.—North slope Sierra Nevada de Colima, Jalisco, Mexico
(altitude, 8,000 feet),

General characters.—Size rather large; tail rather short (shorter than
body without head); ears large; hind f()ot 145 mm,

Color.—Upper parts finely mixed sepia brown and dusky, the dark
hairg predominating over the rump; under parts drab gray on throat
and breast, more or less clouded over the belly; tail dark, paler below
Proximally.

Cranial and dental characters.—Skull large; rostrum high and swol-
len; constriction broad; brain case notabruptly elevated ; palate rather
narrow ; postpalatal noteh broad; third unicuspid slightly smaller than
fourth, The skull of Sorer saussure! hardly needs comparison with any
other species. It is very much larger than any member of the obscurus
group, and is nearly as large as S. macrodon. 1t may be known from
the latter at a glance by the smaller molariform teeth and more slender
anterior part of rostrum, with much smaller anterior nares.

Measurements.—Average of 2 specimens from type loeality: Total
length, 118,51, ; tail vevtebrae, 47 mm.; ; hind foot, 14.5 mm.

'Since the above was pmuted. 5 speclmens have been received from J.umba.lu,
-Chiapas, Mexice.
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General remarks.—The ouly Shrews that resemble 8. saussurei exter-
nally ave its subspecies caudatus and 8. macredon, from both of which
it differs in greater length of tail and paler color of wuder parts,

Sorexr saussuret is an exceedingly interesting type, inhabiting, either
in its typical form or as subspecies caudatus, most of the higher monn-
taing of southern Mexico, from the voleano of Colima on the west to
Mount Orizaba on the east, Onmapping the distribution of the typical
form aud the subspecics separately, it is found that the former inhabits
the mountains whese watershed finds its way to the acific, while the
latter is confined to those on the Atlantic slope. Specimens from Cerro
San Felipe, Oaxaca, on the border land between the two, are interme-
diate in charaeters.

Specimens examined.—Total number, 24, from the following localities:

State of Jaliseo: Nortl slope of Sierra Nevada de Colima, 2.

State of Michoacan: Nahuatzn, b,

State of Mexico: Mouut Popocatepetl, 2; Salazar, 2; North slope of voleano
of Toluea, 1.

State of Morelos: Tetela del Volcan, 1,

State of Oaxace: Mountains 15 miles west of Oaxaca City, 1; mountains uear
Ozolotepec, 4; Tlapancingo, 2; Tamazulapam, 2

State of Guerrero: Monntains near Chilpaueingo, 2 (not typical).

SOREX SAUSBUREI CAUDATUS subsp. nov.

Type from Reyes, Oaxaca, Mexico (altitude 10,200 feet). Type, No. 69600, ¢ yg. ad.,
U. 8. Nat. Mus., Department of Agrienltnre colleetion. Collectod October 21, 1894,
by E. W, Nelson. Original number, 6963, -

General characters.—Similar to 8, sauwssuwrei, but tuil mnch longer
(averaging 57 instead of 47 min.); hind foot slightly longer; color of
under parts darker,

Color.—Upper parts finely mixed sepia and blackish; under parts
geal brown, passing inseusibly into the color of the back; feet and tail
blackish, the latter fading to brownish underneath.

Cranial and dentnl characters.—Skull and teeth similar to those of
saugsurel, but averaging slightly Iarger, with brain case somewhat
higher. Third unicuspidate tooth slightly smaller than fourtl.

‘When good series of skulls are available from single localities (as
from Reyes and Mount Zempoaltepec) it is found that two types exist
ineacli: (1) A large skull with high bhrain case, large mv' (with sqnarish
body), long unicuspidate row, the anterior teeth of which are not
markedly swollen; aud (2) a slightly smaller skull with flatter brain
case, smaller m? (with narrower body and rounded angles), shorter uni-
cuspidate row, the first and secoud teeth of which ave conspienously
swollen (broadened). I incline to look upon these differences as sexnal,
though they do not uniformly correspond to the sex marks on the labels.
But in the Soricide, as in the Geomyide, it is not safe to pin one’s faith
too elosely on the collector’s sexing.

Measurements.—Type specimen: Total length, 126 mm.; tail verte-
brs, 57 muw; hind foot, 14.5 mmn.  Average of 11 specimens from type
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locality (Reyes, Oaxaca): Total length, 125 mm.; tail vertebre, 56.6
min,; hind foot, 14.8 mm.

General remarks.—Sorer saussurei coudatus is simply o long-tailed
form of saussurei, differing slightly in coloration. Its distribution is
complemental to that of siusswref, as it inhabits mountain slopes of
sontheastern Mexico, while typical sewssurei occupies the mountains
of southwestern Mexico. On Mount Zempoaltepee it presents greater
range of variation than elsewhere.

Specimens examined. —Total number, 41, from the following localities
in southern Mexico:

Oaxaca: Reyes (type localitv) 11; Totontepec, 5; Mount Zempoaltepee, 11;
Cerro Ban Felipe, 4.

Vora Cruz: Jico, 5; Mount Or[?a.'ba 4; Las Vigas, 1.

SOREX LONGIROSTRIS Bach.
(PL IX, figs. 6, 6a.)

Sorex longirostris Tiachman, Jour. Aead. Nat, Seci, 'hila,, 1T, Part. II, 370-273, PL,

XXIIT, fig. 2, 1837,

Type locality—Swamps of Santee River, South Carolina.

Geographic distribution.— Austrorviparian fauns of North and Southk
Carolina, and probably Georgin and Florida also.

General chavacters.—Size small (hind feot, 11 mm. or less); tail
shorter than body without head; ears large and conspicuons; third
unicuspid smaller than fourth, as in the west American Shrews,

Color.—Upper parts chestnnt brown, changing rather abruptly to
color of under parts, whieh is ashy tinged with drab; upper side of tdl]
dark, under side pale brownish,

Cmmal and dental characters.—Sknll smallest of the American spe-
cies except 8. nanus, from Colorade, with which it agrees in size and
many important characters. It differs from all the other species of the
genug in eastern Ameriea, and agrees with mest of those from the
Waest, in having the third unicuspid decidedly smaller than the fourth,
Compared with 8, nanus of Colorado, the whole erantum ig higher; con-
striction broader and more swollen; palate broader and more arched ;
anterfor part of vostrum broader, shorter, and less attenuate. Molavi-
form teeth small and moderately exeavated posteriorly; unicuspids
broad and erowded; fivst and second subequal; third about half as
large as second and decidedly smaller than fourth; fifth relatively
large. '

Measurements.—Average of 6 speciinens from Raleigh, N. C.: Total
length, 85.6 mm.; tail vertebre, 31.9 num.; hind foot, 10.7 mm,!

General remarks.—So far as [ am aware, the only specimens extant of
Bachman's Sorer longi rns-tri ¢ are the halt dozen collected at Raleigh,
N.C., by H. H. and C. 8. Brimley. Tlese spc-oimens, I am informed,

! For these m(‘lsnroment% taken in tlm 1‘le'~1| I am znt]l,h‘{vd to F. H. and (‘ S
Bmm]m of Raleigh, N, C.

=
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were captured on high ground, while the type came from a swamp on
the Santec River. The question might be raised whether the form
from Dismal Swamp here described as new (8. fisheri) may not be the
true longirostris instead of the ocue from Raleigh. The only facts at
hand bearing on this point are the measurements originally recorded
by Bachman; these indicate an animal even smaller than the Raleigh
form, while the Dismal Swamp form is very much larger. The name
longirostris is unfortunate, since the rostrum in this species is shorter
and broader than in the common small Shrew of the Eastern States
(N, personatus),
SOREX VISHERI sp. nov,

(PL IV, fig. 4.)

Type from Lake Truromond, Nismal Swawp, Virginia. Type, No, 75166 £ ad., U, 8,
Nat. Mas,, Dept. Agriculture coll, Collected Oct, 11, 1895, by A, K, Fisher. Orig.
No. 1800.

General characters.—Similar to 8. longirostris, but larger: hind foot
decidedly longer {12 mm, tnstead of 10.7 mm.); ears larger; coloration
duller, that of under parts less different from upper parts; nose and
ears darker; skull much larger and heavier.

Color.—Dhull chestnut brown, fading to drab brown on under parts;
nose, cars, and upper side of tail very dark; under side of tail pale
brownish except at tip, which is dark all round.

Cranial and dental characters,—Skull and teeth similar to those of
S. longirostris, but very much larger; whole eranium higher; palate
broader; molariform teeth larger throughout.

Measurements,—Type speeimen: Total length, 108 mm. ; tail vertebrae,
39 mm,; hind foot, 12 mm. Average of 4 specimens from type loeality :
Total length, 103 min.; tail vertebre, 38,2 mm; hind foot, 12,2 mm,

General remarks,.—Unfortunately, no specimens of 8. longirestris from
the type locality (swamps of Santee River) are at hand. The above
comparison has been made with specimens from Raleigh, N. C., which
are assumed to be typical.

SOREX PACIFICUS Baird.
(PL. VII, figs. 1, 1a.)

Sorex pacificus Baird, in Coues’ Precursory Notes on American Insectivorous Mam-
mals, Bull. (7, 8. Geol, and Geog. Sarv,, I1T, 3, p. 650, May 15, 1877. Typoe from Fort
Umpqua, Oregon.

Type locality.—Fort Umpqua, month of Umpqna River, Oregon,

(GFeographic distribution.—A narrow belt along the Paeific Coasgt from
Point Reyes, California, to Yaquina Bay, Oregon,

General characters.—Size, largest ol the American Long-tailed Shrews
of the restricted genus Sorer; color nnigne, einnamon rufous; ears con-
spicuous; hind foot large; tail about egual to bady without head.

Color.—In summer pelage, uniform cinnamon rufons above and
below; in winter pelage, everywhere darker, the upper parts darkened
by dark-tipped hairs.  (This pelage is sometimes assumed carly.)
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Cranial and dental characters.—Skull large and massive, suggesting
that of Blarine. Brain case broad and flattened, rounded laterally.
Zygomatic ridge of squamosal strongly developed, forming a horizoutal
shelf, First and seeond unicuspids subequal; third about half as
large as second; fourth abruptly larger than third, but not so large as
secoud; fifth variable, usually only slightly smaller than third, and
tipped with orange,

Measurements,—Average of 10 specimens from eoast of northern
Cualifornia and southern Oregon: Total length, 150 mam.; tail vertebree,
63 mm.; hind foot, 17 mm. , _

General vemarks.—Sorex pacifieus stands alone and does not require
comparison with any other species, its great size and peculiar cinna-
mon-rufous color serving to distinguish it at sight. Iixternally, when
in the dark pelage, it resembles the subgenus Atophyraz perhaps more
closely than any species of true Sorer.

Specimens exgmined,—Total number, 13, from the following localities
on the Paeific Coast.

Oregon: Yaquina Bay, 1; wonth of Umpqua River (fype loeality), 3; Marsh.
field, 1; Myrtle Point, 1.
California: Crescent City, 8; Eureka (IInmboldt Bay), ¥; Point Reyes (Marin
County), 2.
SOREX PRIBILOFENSIS sp. nov.
('l IX, figs. 8, 3a.)

Type from 8t. Paul Isiand, Pribilef Islands, Bering Sea. 'Type, No. 30911, ¢ ad.

Collected July 29, 1891, by C. Hart Merriam. (Alcoholic.)

General characters.—Size rather amall; tail short, thick, and remark-
ably hairy; ears conspicuous; hind foot, 13 mm. Unicuspids greatly
swollen, diminishing from before backward as in 8, personatus; third
larger than fourth. Body distinetly tricolor,

Color.—I1ead and a band down the back choeolate brown; sides dull
oghereous buff, fading into the solled whitish of under parts; chin,
throat, and feet white; tail sharply bicolor: narrowly brown above,
broadly white beneath.

Cranial and dentel characters—Skull ghort and thick; constrietion
between brain case and rostrum greatly swollen; palatopterygoids very
broad. Anteriorunicuspids {first, second, and third) much swollen {very
broad transversely). The skull of Serex pribilofensis does not require
comparison with any American Shrew, Contrasted with 8, personatus,
with which it agrees in length, it is everywhere broader and heavier,
the constriction between brain case and rostrum very much broader;
the brain case more truncate posteriorly; the rostrunm and palatoptery-
goids broader, and the unicuspidate teeth very much broader.

Measurements.—Type ( 2 ad.): Total length, 107 mm.; tail vertebree,
35 mm.; hind foot, 13.5 mm. Average of §i specimens from type locality:
Total length, 105 mm.; tail vertebra, 34.5 mm, ; Lind foot, 13,2 tm,
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SOREX MERRIAMI Dobson.
(PL IX, figs, 4, 4a; P1. X1I, figs, 10, 1L.)

Sorex merriami Dobson, Monog. Insectivera, Part 111, fasc. 1, P1. XXIII, fig. 6 (type).

May, 1890.

Type locality.—Lort Custer, Montana. (Type, No. 1221 ¢ ad., Mer-
riam collection.) Collected December 26, 1884, by Maj. Gharles E.
Bendire. Original number, 635. ‘

General characters.—Size medium (hind foot, 12 mm.); tail hardly as
long as body without head; ears very large (4 mm, from crown and
5 mn. from upper base); coloration peculiar: upper parts pale; under
parts, sides, and tail white or nearly white.

Oolor (of type speciimen dried from alecohol))—Head and back ash
gray or drab with a buffy tinge; sides and under parts pure white; feet
and tail whitish; the latter white below and bufty white above.!

Cranial and dental eharacters.—Skull short, broad, and swollen, nnlike
any known American shrew. Brain case rather flat, not elevated
above plane of rostrum; constriction broad and swollen; rostrum and
palate remarkably broad and short. The palate is broad for the entire
length of the molariform series and then eontracts rather abruptly,
The nnicuspidate and molariform teeth arein the same plane, the usnal
angle being nearly obsolete. The unicuspidate series are short and
slope strongly inward. The unicuspid teeth are erowded, nearly verti-
eal, and but slightly imbricating; the second is decidedly the largest
tooth; first and third subequal; fourth decidedly smaller than third;
fitth minute as usual. The large upper premolar and first true molar
are broadly and deeply excavated posteriorly. The middle incisor has
1o secondary cusp on its inner side. The maundible is short and heavy.

In some respects the skull reseinbles that of 8. pribilofensis, partic-
ularly in the great breadth of the constriction; but the two lardly
need eomparison, the unusual breadth of the palate, flatter brain case,
smaller anterior nares, larger molars, and mnore crowded unicuspids of
8. merriami serving to distinguish it at a glance.

Measurements (ot type specimen, a well-preserved alecholie).—Total
length, 00 mm,; tail vertebree, 46 mm.; hind foot, 11 mm.

General remarks.—The type and (le known specimen of this remark-
able Shrew was presented to me by Maj. Charles I%. Bendire, who-col-
lected it at the post garden, on the Little Big Horn River, about a mile
and a half above Fort Custer, Mont., Idecember 26, 1884, 1 sent. i,
with all of my other Shrews, to Dr. George E. Dobson, who was then
engaged on a monograplic revision of the Soricide. Unfortunately,
owing to Dr. Dobson’s continued ill health, all that has ever been pub-
lished of this monograph isa fa%uculu% of pl.-,mtes, showing the jaws and

In a note accompanving ’rho speeilnen thn m]]octor \1.1]01 Bendlre, atat(s ﬂnt
thie original color was different from that of the other thews (8. personatus), being
“much more hluish.”
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teeth of certain species, with a page of explanation facing each plate.
{Monog. Insectivora, Part IIT, fusc. 1, May, 1830). The present species
is named and its peculiar dentition shown in PL XXI1I, fig. 6, of this
work. But the remarkable shape of the palate and peculiarities of the
skull as a whole are not shown, The skull was removed from the aleo-
liolic speeimen by Dr. Dobson, and I have sometimes wondered whether
by any possible accident it could have been transposed with that of
some Asiatic species, it is so very unlike all known American Shrews.
‘When the specimen was returned the aleoholic bore my original label
and number (1001}, but the skull was numbered differently (1886; its
proper number is 4861). Dr. Dobson afterwards wrote e that his num-
ber was an error, aud that the skuall belonged to my alcoholie No. 1001,

Subgenus MICROSOREX Baird, I877.

Mierosorex Baird, in Counes Precursory Notes on Ameriean Ingectivorous Mammals,

Bull, 17, 8, Geol, and Geog. Snrv,, II1, 646, May 15, 1877. Type, Sorex hoyi Baird.

Geographic distribution.—Boreal zone from northern New England
and the Maritime Provineces of Canada (on both sides of the St. Law-
rence) westward to British Columbia. Not known to range southward
on any of the mountain systems.

Diagnosis.—Teeth 32, as in Sorex, but third unicuespid minute, trans-
versely elongated, and wedged in between second and fourth so as to
be hardly visible (and often not visible) from outer side (see PL IX,
figs. Sa, 5e). The ridge on iuner side of first and second unicuspids
tends to develop a small accessory cusp at base, just above the
cingulum.! Brain ease narrow, depressed, and much elongated
(Pl XII, figs, 4, 5). Mandible relatively short and heavy (Pl IX,
fig. 5b). The mandible, compared with thut of Sorex personatus, is
shorter and heavier, with the coronoid process upturned more nearly
at right angles to the ramus. The anterior lower incisor reaches poste-
riorly completely under the first and second and partly under the third
Iateral tooth.

The subgenus is represented, so far as known, by a single species of
very small size.

SOREX (MICROSOREX) HOYTI Baird.
(PL IX, figs. 5-5e; Pl XII, figs. 4,5.)
Sorex hoyi Baird, Mammals N. Am., 32-33, PL. XXVIII, 1857. (From Racine, Wis.)
Serex thompsoni Baird, Mammals N, Am., 34-35, PL. XXVII. (From Burlington, Vt.)

Type locality.—Racine, Wisconsin,

General charaeters.—Size small (hind foot 10,5 mm.); tail considera-
bly shorter than body without head; third unicuspidate tooth minute,
searcely visible between second and fourth.

IThis cusplet may be seen also in Sorer porsonatns, thongh commouly less devel-
oped. It isfigured by Miller on page 42 of this number of N, Am. Fauna (fig. 1c).
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Color.—Upper parts sepia brown; under parts ashy gray, washed
with buffy on throat and breast, and sometimes on belly alse; tail
bicolor: dark brown above, whitish beneath.

Cramial and dental characters.—Skull smallest of the known Ameri-
can Shrews except 8. aanus (155 by 6.5 mu.’), and differing from all in
‘the subgeneric characters already described. The braiu caseis low, loug,
and rather narrow, the constriction relatively broad, and the rostrum
medium. Viewed from below, the sides of the rostrum converge grad-
ually, without apparent angle between the molariform and unicuspidate
series, The lower jaw is relatively large and heavy, and the styliform
angular process is very long. The molars do not present any marked
peculiarvities. The unicuspids, viewed from the outer side, seem to be
three in number, the third and fifth being so minute and internal as to
escape notice; in fact, in some skulls they can not be seen at all from
e outer side. The middle incisors have a large inner lobe.

General rvemarks.—Sorer hoyi has been supposed to have a very
restricted distribution, but the speeimens secured in recent years show
it to range from British Columbia on the west almost to Labrador on
the east. It is the type, and, so far as known, the sole representative,
of Baird’s subgenns Mierosorer, a division which in the future is likely
to be raised to full generic rank,

The material now available is insulficient to determine whether orv
not the British Columbia form is entitled to subspecific separation,

Measurements.—Average of 3 alcoholic specimens {in good condition)
from Elk River, Minn,: Total length, 81,7 mm.; tail vertebrae, 20.7 mm. ;
hind foot, 10.7 mm. Average of 5 aleoholic specimens from Godbout,
Quebee, Canada: Total length, 83 mm.; tail vertebre, 52 mm.; hind
toot, 10.5 nm. A single aleoholic specimen from Fort St. James, Stuart
Lake, British Columbia, measures: Total length, 88 mm.; tail vertebre,
31 mm.; hind foot, 9.5 mm,

Specimens examined.—Total number, 23, from the following localities:

Cunada: Godbout, Quebee, 5; Dighy, Nova Scotia, 1; Red River Settlement,
Manitoba, 1; Fort 8¢, James (Stuart Lake), British Columbia, 1,

Minnesota: Elk River, 11.

North Dakota: Devils l.ake, 1.

New York: Locust Grove, Lewis (lounty, 3.

Subgenus NEOSOREX Baird, 1857.

Neosorex Daird, Mammals N. Am. p. 11. Pl. XXVI, 1857. Type, Neosorex navigator
Baird.

Geographic distribution.—The Sierra Nevada of California, the Rocky
Mountains from Colorado northward, and boreal parts of eastern North
America from plains of North Saskatchewan to Minnesota, the Adiron-

1A very old skall from Locust Grove, N, Y., measures only 14 by 5.8 mm., an<l is
the smullest Shrew skull T have ever seen, A young adult from the same locality
measures 15 by 6.5, mm.
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dacks of New York, northern New England, and eastern Canada on
both sides of the St. Lawrence.

Diagnosis.—Feet large; hind foot very long, broad, somewhat oblique,
and fimbriate for swimming; toes all fimbriate, the third and fourth
united at base and slightly webbed.

The known members of the subgenus are of large size (much larger
than any species of true Svrex), have long tails, and are white under-
neath at least part of the year. 1 am not aware of any cranial or
dental characters by which Neosorex may be distinguished from Sorex,
although the brain case is nnusually broad and broadens abruptly from
the rostrum, as in Atophyraz. .

Number of representatives.—Three members of the subgenus Neo-
sorex have been described: (1) palustris, from the region between the
Rocky Mountains and Hudson Bay; (2) navigator, from the Rocky
Mountains and Sierra Nevada; and (3) albibarbis, from the mountains
of northern New England and northern New York. Still another
species, Sorer hydrodromus Dobson, from Unalaska Island, is here
referred to Neosorex, though I have not seen specimens, and its exact
affinities are uncertain.

SOREX (NEOSOREX) PALUSTRIS Rieh,
(PL. X, figs. 5-T.)
Sorex palustris Richardson, Zool. Jour., I1I, No. 12, p. 517, Jannary to April, 1828,

Type locality—Maxshy places from Hudson Bay to the Rocky Mts,

Geographic distribution.—Parts of the Boreal zone from Minnesota
to the east base of the Rocky Mountains.

Habitat.—Streams, lakes, and marshes,

General charaeters.—Bize very large (total length, 155 mm. or more;
hind foot, 19 to 20 mm.); tail long; coloration of body and tail sharply
bicolor; unicuspids broad.

Color—Upper parts dusky, finely mixed with hoary; under parts
dull white, sometimes clouded across breast and in anal region; tail
sharply bieolor: blackish above and all round near tip, white below,
the white narrower than the hlack; feet dark on outer side, whitish on
inner side. ‘

COranial and dental characters—(Specimen No.69177, & ad,, from South
Edmonton, Alberta). Skull large (22.5 by 10.2 mm.); brain case ele-
vated decidedly above plane of rostrom; palate and postpalatal notch
rather broad. Molariform teeth large and heavy, deeply excavated pos-
teriorly. Unienspidate teeth only slightly imbricating, the first and
second subequal and very broad (transverse diameter equal to or greater
than antero-posterior); third abruptly very much smaller; fourth much
larger than third and abount two-thirds size of second.

Measurements,—Richardson’s ineasurements of the species are: Total
length, 155 mm.; tail vertebrax, 65.5 mm.; hind foot, 19 mm. A speci-
men from Edmoenton, Alberta, collected by J. Alden Loring, measured
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in the flesh: Total length, 157 mm.; tail vertebree, 68 mm.; hind foot,
20 mm.—a remarkably close agrecment.

General remarks-—Sover palustris requires comparison Wlth two
closely related forms whieh it separates geographically, and with both
of which it probably intergrades—AS. albibarbis of the mountains of
northern New England and New York {and probably Ontario also), and
8. novigator of the Rocky Mountains and Sierra Nevada. From the
former it may be distingnished by its white belly and sharply bicolor
tail at all seasons; from the latter by larger size, darker color of upper

parts, and much br ader unicuspids,

Specimens examined.—Total number, 9, from the following localities:

Alberta: South Bdmonton, 1,
Minnesota: Tower (Vermilion Lake), 1; Elk River, 7.

SOREX (NEOBOREX) PALUSTRIS NAVIGATOR Baird.
(Pl XI, figs. 1-6.)

Neosorexr navigator (Cooper M3,) Baird, Mam, N, Am., pp. 11-12, P1, XXV, 1857,
Sovex polustris Merriam, N. Am, Fanna No. 5, p. 33, Augnst, 1891. (Idaho.)

Type locality.—Unknown; probably nerthern Idaho.!

Geographic distribution.—The Rocky Mountains and ountlying ranges
from British Columbia to southern Colorado, and the Sierra Nevada of
walifornia gsouth to the Sequoia National Park.

dabitat.—Mountain streams,

General characters.—3imilar to N. palusiris, but decidedly smaller;
coloration more pluinbeous.

Color.—Upper parts plumbeous, finely mixed with hoary; under parts
varying from silvery white to dull white, often clouded across the breast
and on anal region; tail sharply bicolor: dusky above and all round
near tip, white below,

Cranial characters.—Skull and feeth similar to those of palustris, but
decidedly smaller (skull of type 20.5 by 9.6 mm.); brain case flatter;
palate and interpterygoid fossa narrower, Unicnspidate teeth narrow
(transverse diameter much less than a-ntero-pnsterior instead of greater).

'Baird gave tlm lomhtx of the 1vpe gpecimen ag Jort Vanconver, Wash, But Dr,
Cooper, who collected it, states: “According to the lubel now :Ltta.ehwl [this speei-
men] was found at I'ort Vanconver, but I am inclined to consider this a wistake, and
that it was really taken while swimming under water in a lake near the sminmit of
the Cascade Mountains.” It is evident that the type specimen, like many other
aleoholic mammals eollected in the early days, was not lnbeled antil long atter its
capture, and that little dependence can Le placed on cither of the alleged loealities.
Furthermore, since the subgenns Neosorer is unknown from the Cascade region, and
prohably does not inhabit western Oregon or Waslington, which region is oceupied
by the ailied subgenns {fophyrar, it is highly improbable that the specimen came
from either of the alleged localities. It agrees closcly with spechinens from western
Moentana, and probably came froin some point in northern Idaho or the mountains
east of Fort Colville, in extreme northeastern Washington, which region was visited
by Dr. Cooper during the same expedition.
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Measurements.—Baird’s measarements of the aleoholic type specimen
are, approxtmately: Total length, 127 mm.; tail vertebrie, 72 mm. ; hind
foot, 20 mm. The total length is much too small, due to the contraction
of thebody in aleohol. Average of 8 specimens from I’ryor Mountains,
Moutana: Totallength, 148.4 min.; tail vertebrie, 71.5 mm.; hind foot,
20.4 mm. Average of 12 specimens from Cottonwood Meadows, Mount
Whitney, California: Total length, 159.2 mn.; tail vertebrs, 76 mm.;
hind foot, 20.2 mm,.

General remarks,— Neosorer navigator Huctuates considerahly in size
in the various mountain ranges it inhabits, and seems to intergrade
completely with 8. palustris. Specimens from the Bighorn and Wind
River mountains in Wyoming are fairly intermediate, and it 18 prob-
able that intergrades will be found along the cast base of the Rocky
Mountains in Alberta, Typical palustris occurs on the plains at
Edmonton, Alberta, while unmistakable navigator is found in the Rocky
Mountaing at Banff and Ilenry iHouse, Alberta.

The palate is relatively narrower in the tyvpe specimen; broader in
specimens from most parts of the Rocky Mts, and the Sierra Nevada,

Specimens examined.—Total number, 77, from the followiug localities:

British Colunibia: Nelsen, 3.

Alberta: Banti, 2; Henry Honse, Rocky Mountains, 1,

Montans: Pryor Mountafns, 8; Upper Stillwater Lake, 1; Flathead Lake, 5;
Paola {Great Northern Railroad), 1; 8t Marys Lakes, 1 Bearl'voth Mountains, 1
Red Lodge, 3.

Idaho: Head of Crow Creek, 1; Head of Wood River, 1; Salmon River Moun-
tains, 5; Bireh Creek, 6; Sfaw Tooth Lake, 3.

Wyowing: Bighorn Mountains, 1; Wind River Mountains, 2,

Utal: Wasateh Mountains, 6; Park City, f.

Colorado: Gold Hill, Boulder Couuty, 2; Cechetope Pass, 1.

California (Sierra Nevada): Upper Cottonwood Meadows (near Mount Whit-
ney),12; Independence Creek, 25 Sequoin National Park, 3; Lone Pine, 5.

SOREX (NEOSORLEX) ALBIBARBIS (Cope).
Neosores albibarbis Cope, Proé. Acad, Nat, Sci, Phila., 188-184, 1862,
Sorexr albibarbis Merriam, Proe. Biol. 8oc. Wash., VII, 23, April, 1892,
Miller, Proc. Bost. Soc. Nat. Ilist., XXVYII, Mareh 24, 1304,

Type locality—Profile Lake, Franconia Mouantaing, New Hampshire.

Geographic distribution.—Boreal parts of eastern Nortl Ameriea
from monntaing of Pennsylvania and New York northward to Labrador.

Géoneral characters—Similar to 8. palistris in size and general appear-
ance, but with nnrder parts strongly clouded with dusky.

Color.—Upper parts blackish slate very sparingly mixed with light-
tipped hairs; chin whitish or grayish, rest of under parts heavily clouded
with dusky, the intensity varying with the season. Tail bicolor: black-
ish above and all round near tip, whitish below on basal half or two-
thirds.

Cranial and dental characters.—Skall and teeth similar fo those of
8. palustris,but slightly smaller. The anterior unicuspids are narrower,
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and the molariform teeth less deeply excavated posteriorly. In size the
skull and teeth are intermediate between palustris and navigator.
Measurements—Average of 2 specimens from type locality (Profile
Lalke, New Hampshire): Total length, 153 mm.; tail vertebre, 66.6 mm.;
hind foot, 19 mm. Average of 7 speecimens from klizabethtown, N, Y,:
Total length, 1564.7 mm.; tail vertebrze, 1.3 mm.; hind foot, 19.3 mm.
General remarks,—In winter pelage the under parts are less clouded
than in summer and the resemblance to §. palustris is correspondingly
closer. The two may be found to intergrade in the region north of
Lakes Huron and Superior.
Specimens examined,—Total number, b, from the following locatities:
New Hampshire: I'rofile Lake (type locality), 1.
New York: Elizabethtown (east side of Adirondacks), 2,

Pennsylvania: Bushkill Creek, Monree County, 1.
Canada: Godbout, Province of Quebec {north shore of &t. Lawrence), 1.

SOREX HYDRODROMUS Dobson.

Sorex hydrodromus Dobson, Annals and M:mgé.zine Nat. Hist., 6th ser, TV, 572-374,
fig., November, 1839,

Type locality.— Unalaska Island, Aleutian Islands, Alaska.

General chavacters.—Bize small (hind foot, 13 mm.); third ineisor
larger than fourth; both fore and hind feet fringed on both sides. “A
thick comb-like fringe of stiff hairs extends along the cuter and inner
marging of both manus and pes, being especially dense and well
developed along the outer marging.”

Color.—“Fur reddish brown gbove, yellowish brown beneath; chin,
throat, and chest with grayish-tipped hairs; the base of the hairs both
above and beneath dark bluish gray.”!?

Dental eharaciers.—¢ The teeth closely resemble those of 8. vulgaris;
as in that species, the third incisor is the largest and longest of the
unicuspidate teeth; the first maxillary tooth is very nearly equal to
the second jncisor and guite intermediate in size between the third in
cisor and the second maxillary tooth; the third maxillary tooth is even
more internal than in 8, vulgaris, in this respect resembling the Ameri
cau representatives of that species, aud its long axis is at right angles
to the direction of the jaw, its inner and posterior convex margin fitting
into the concavity on the inner and anterior sides of the fourth maxil-
Iary tooth., Themandibular teeth closely resemble those of 8. vulgparis.?*

Measurements,—*“Length: Head and body, 53 mm.; tail, 46 mm.;
eye, from end of muzzle, 94 miun.; ear, length, 64 mm.; eltbow, to end of
middle digit, without claw, 13 mm.; manus, 6 mm.; pes, 13 mm.; dis-
tance between tips of first upper incisor and last premolar, 3§ mm.”*

General remarks—This Interesting aquatic Shrew was deseribed by
Dr. Dobsen from a specimen in the Muoseum of the Emperial Academy

'Dobson, Annals and Magazine Nat. Hiat,, 6th ser., IV, 373, November, 1889,
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of Sciences at 3t. Tetersburg. It is the only American species of the
family Soricide (except Sorer verapacis, from Guatemala) that I have
not seen. Its poszition in the series is uncertain,

Subgenus ATOPHYRAX Merriam, 1884,

Atophyrax Merriawm, Trats. Linn, Soc. New York, Vol. II, pp. 217-222, pl. August,

1384, Type, Atophyrax bendirii Merriam, from Klamath Basin, Oregon,

Geographic distribution.—The subgenus Atoplyraex inhabits the north-
west coast region from western British Colmnbia southward to Sonoma
County, Calif. Tn Oregon and Washington it reaches the east base of
the Cascade range; in California it is coufined, so far as known, to the
coast strip north of Peint Reyes.

Diagnosis.—TFeet large and fimbriate, with third and fourth toes of
hind foot webbed at base, as in Neosorer. Anterior part of rostrum
narrowed, much produced aud decurved, forming, with the nuder jaw,
a toothed forceps for seizing living prey. DBrain case expanded later-
ally, as in’ Neosorexr. The unicuspidate series are parallel, or nearly
parallel, and in the known forms the teeth are narrow and :nranged in
pairs of approximately equal gize—ifirst and second subequal and larg-
est, third and fourth subegual and smaller, the third slightly smaller
than fourth, The fifth is large for 4 Shrew, and when unworn bears a
colored cusp, which is sometimes double or hifid. The large antero.
internal easp of ' and m?® rises posteriorly to form a distinet secondary
cusp, not present-in the other subgenera, This secondury cusp, which
is diagnostic of Atophyrar, is separated by a salcus from the large tri-
angular cusp developed on the cingulnm of the