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Pleistocene Soricidae from San Josecito Cave,

Nuevo Leon, Mexico

By



JAMES S. FINDLEY

Bones of a large number of vertebrates of Pleistocene age have
been removed from San Josecito Cave near Aramberri, Nuevo
León, México. These bones have been reported upon in part by
Stock (1942) and Cushing (1945). A part of this material, on loan
to the University of Kansas from the California Institute of Technology,
contains 26 rami and one rostrum of soricid insectivores.
Nothing seems to be known of the Pleistocene Soricidae of México.
The workers cited do not mention them and no shrews are listed
by Maldonado-Koerdell (1948) in his catalog of the Quaternary
mammals of México. Comparison of these specimens with pertinent
Recent material from México, the United States, and Canada
leads me to the conclusion that they represent two genera and at
least three species. The material examined is described below.

Sorex cinereus Kerr

One right ramus, bearing all three molars but lacking the other
teeth and the tip of the coronoid process, needs close comparison
only with certain of the smaller North American species of Sorex.
From S. merriami of southeastern Wyoming, it differs in having a
shorter, much shallower dentary, a shorter molar row, and a lower
coronoid. In every particular it is identical with Sorex cinereus.
Sorex cinereus from northern British Columbia and the specimen
from Nuevo León differ from Sorex saussurei, S. obscurus, and
S. vagrans in the ratio of the height of the coronoid to the length
of the dentary. This ratio averages 49.6% in S. cinereus and 53.0%
or more (up to 60.0%) in the other species. Microsorex hoyi differs
from S. cinereus and from the specimen in question in deeper and
shorter dentary, more robust condyle, dentary less bowed dorsally,
molars shorter in anteroposterior diameter and higher in proportion
to this dimension.

This record, as far as I can determine, constitutes a southward
extension of the known Pleistocene or Recent range of this species
of approximately 800 miles. The nearest known occurrence of
S. cinereus in Recent times is in the mountains of north-central
New Mexico. The species now has an extensive range in boreal
North America and prefers mesic and hydric communities from
which it rarely wanders. I know of no instance of the occurrence
of the cinereous shrew in desert areas such as there are between
many of the mountain ranges of southern New Mexico, Coahuila,
and Nuevo León. Therefore, unless the habitat preferences of the
species have changed since Pleistocene times, this find constitutes
additional evidence that more humid conditions at one time prevailed
in the regions mentioned.

Sorex saussurei  Merriam

Fragments of three other specimens of Sorex occur in the collection.
One of these is a right ramus, C. I. T. No. 3943, and is complete
except for the canine. The other two bear no numbers and
I have designated them "A" and "B." "A" is a left ramus with the
dentary broken off anterior to the canine and bears p4 and the
canine. "B" is a right ramus bearing m2 and the roots of m3 and
is broken off at the middle of the alveolus of m1. Each specimen
has certain peculiarities but they resemble one another so closely
that I regard all three as of the same species. The teeth, where
comparable, are of essentially the same size and configuration. The
horizontal rami of the dentaries are the same. The fossils differ,
however, in the configuration of the coronoid process. In No. 3943
the coronoid is robust and inclined anteriorly with respect to a
line drawn perpendicular to the dentary. The posterointernal ramal
fossa (see Hibbard, 1953) is deeply excavated with a distinct
superior border approximately halfway between its inferior border
and the top of the coronoid. In addition to the mandibular foramen
there is a small foramen immediately posterior to it opening into
the posterointernal ramal fossa. I shall refer to this as the post-mandibular
foramen. The tip of the coronoid is broad, not tapering,
and quadrate, and its entire superior border is inclined rather
sharply medially. Specimen "B" differs from No. 3943 in that the
posterointernal ramal fossa extends nearly to the tip of the coronoid,
which is narrower toward the tip and somewhat tapered dorsally.
The post-mandibular foramen is large and the opening of the
mandibular canal is within the posterointernal ramal fossa. In
addition the coronoid does not incline anteriorly. Specimen "A"
is intermediate between No. 3943 and "B" in the characters mentioned
and differs from both in that the post-mandibular foramen
is widely separated from the mandibular foramen.

Comparison of the Pleistocene specimens with specimens of Recent
species of North American Sorex reveals that the presence or
absence of the post-mandibular foramen is almost constant in any
one species. In possessing this foramen the fossils differ from most
individuals of the species: Sorex cinereus, S. pacificus, S. milleri,
S. vagrans, S. obscurus, S. ornatus, S. fumeus, S. palustris, S. bendirii,
and S. veraepacis. The fossils differ from all these species in other
characters as well; consequently detailed comparisons with them
need not be made here. Species which possess the post-mandibular
foramen include Sorex saussurei, S. merriami, S. trowbridgii,
S. arcticus, S. tundrensis, and S. sclateri. Sorex merriami differs in
smaller size, smaller and weaker dentition, relatively higher coronoid,
and relatively deeper and shorter dentary. Sorex trowbridgii
is similar to the fossils and to S. saussurei. Differences between
the jaws of S. trowbridgii and S. saussurei seem to me to be differences
of size only. Sorex sclateri is larger than the fossils and m2
is longer in relation to m1, being almost the same size as m1. In
the fossils m2 is noticeably shorter than m1, owing to close appression
of the hypoconid and protoconid and in general to a smaller
talonid area. Sorex arcticus differs in larger incisor and p4. Sorex
tundrensis differs in relatively narrower molars. I have compared
the fossils also with the Pliocene and Pleistocene Sorex taylori
Hibbard, and find that the fossils are larger and have larger teeth
and a much wider separation of the protoconid and metaconid. I
can find no significant way in which the fossils differ from S. saussurei.
This of course implies similarity to S. trowbridgii. Since
S. saussurei is a widespread species in México today and since it
occurs in the vicinity of the San Josecito area the specimens under
discussion are referred to this species.

Cryptotis mexicana  (Coues)

The San Josecito collection contains 22 rami of a species of
Cryptotis. Many are nearly complete although none possesses the
incisor. In addition there is a rostrum that on the right side bears
the last two unicuspids, P4, M1, and M2. I have compared these
fossils with specimens of the following species of Cryptotis:
C. mexicana, C. magna, C. nelsoni, C. thomasi, C. alticola, C. parva,
C. orophila, C. pergracilis, C. guerrerensis, C. obscura, C. mera,
C. soricina, C. fossor, C. goodwini, C. griseoventris, C. meridensis,
C. mayensis, and C. micrura. The four species first mentioned and
the fossils seem to fall into one group. The remaining species fall
into another group characterized by a smaller occlusal area of the
talonid on all three molar teeth with respect to the trigonid, and
especially by the smaller and weaker talonid of m3 which possesses
only one bladelike cusp, the hypoconid. In the first four species
the talonids are larger than in the other species when compared
to the trigonids, and the talonid of m3 possesses a well developed
hypoconid and entoconid with a distinct basin between them. The
rami of San Josecito specimens closely resemble those of C. mexicana
in both size and qualitative characters. The rostrum mentioned
above differs from those of C. mexicana in that the unicuspids
are larger, especially the posteriormost one. Cryptotis thomasi and
C. magna are eliminated from consideration here on geographical
grounds. Little difference may be seen between the rami of
C. mexicana mexicana from Veracruz and C. nelsoni. The fossils
are referred to the former species since it has a rather wide distribution
in México in contrast to C. nelsoni which is restricted to
Volcán de Tuxtla, Veracruz. The northernmost Recent occurrence
of C. mexicana known to me is from Las Vigas, Veracruz. As far
as I know the species has not previously been recorded from the
Pleistocene.

Stirton (1930:225), in summarizing the group characters of Recent
Soricidae, listed the bicuspid talonid of m3 as one of the characters
of the "Blarina group," which includes Neomys, Soriculus,
Notiosorex, Chimarrogale, Cryptotis, and Blarina. That this character
does not obtain universally within the group is demonstrated
by the unicuspid structure of the talonid of m3 of the majority of
the species of Mexican Cryptotis.

I am grateful to Drs. David E. Johnson and Henry W. Setzer of the United
States National Museum, and to Dr. John Aldrich and Miss Viola S. Schantz
of the United States Fish and Wildlife Service for permitting me to examine
specimens in their care. Also I am obliged to Professor E. Raymond Hall for
permission to study the specimens from San Josecito Cave. The late Professor
Chester Stock intrusted the specimens to Professor Hall for study and description.





LITERATURE CITED


Cushing, J. E., Jr.

1945. Quaternary rodents and lagomorphs of San Josecito Cave,
Nuevo León, México. Jour. Mamm., 26:2, 182-186.



Hibbard, C. W.

1953. The insectivores of the Rexroad fauna, upper Pliocene of
Kansas. Jour. Paleontology, 27:1, 21-32.



Maldonado-Koerdell, M.

1948. Los vertebrados fosiles del Cuaternario en Mexico. Revista
de la Soc. Mexicana de Hist. Nat., tomo 9, nos. 1-2.



Stirton, R. A.

1930. A new genus of Soricidae from the Barstow Miocene of
California. Univ. California Publ., Bull. Dept. Geol. Sci.,
19:217-228.



Stock, C.

1942. The cave of San Josecito, México, new discoveries of the
vertebrate life of the ice age. California Inst. Tech.,
Balch Grad. School Geol. Sci. Contr., no. 361, 5 pp.



Museum of Natural History, University of Kansas, Lawrence, Kansas.
Transmitted July 20, 1953.





25-265






*** END OF THE PROJECT GUTENBERG EBOOK PLEISTOCENE SORICIDAE FROM SAN JOSECITO CAVE, NUEVO LEON, MEXICO ***



    

Updated editions will replace the previous one—the old editions will
be renamed.


Creating the works from print editions not protected by U.S. copyright
law means that no one owns a United States copyright in these works,
so the Foundation (and you!) can copy and distribute it in the United
States without permission and without paying copyright
royalties. Special rules, set forth in the General Terms of Use part
of this license, apply to copying and distributing Project
Gutenberg™ electronic works to protect the PROJECT GUTENBERG™
concept and trademark. Project Gutenberg is a registered trademark,
and may not be used if you charge for an eBook, except by following
the terms of the trademark license, including paying royalties for use
of the Project Gutenberg trademark. If you do not charge anything for
copies of this eBook, complying with the trademark license is very
easy. You may use this eBook for nearly any purpose such as creation
of derivative works, reports, performances and research. Project
Gutenberg eBooks may be modified and printed and given away—you may
do practically ANYTHING in the United States with eBooks not protected
by U.S. copyright law. Redistribution is subject to the trademark
license, especially commercial redistribution.



START: FULL LICENSE


THE FULL PROJECT GUTENBERG™ LICENSE


PLEASE READ THIS BEFORE YOU DISTRIBUTE OR USE THIS WORK


To protect the Project Gutenberg™ mission of promoting the free
distribution of electronic works, by using or distributing this work
(or any other work associated in any way with the phrase “Project
Gutenberg”), you agree to comply with all the terms of the Full
Project Gutenberg License available with this file or online at
www.gutenberg.org/license.


Section 1. General Terms of Use and Redistributing Project Gutenberg
electronic works


1.A. By reading or using any part of this Project Gutenberg
electronic work, you indicate that you have read, understand, agree to
and accept all the terms of this license and intellectual property
(trademark/copyright) agreement. If you do not agree to abide by all
the terms of this agreement, you must cease using and return or
destroy all copies of Project Gutenberg electronic works in your
possession. If you paid a fee for obtaining a copy of or access to a
Project Gutenberg electronic work and you do not agree to be bound
by the terms of this agreement, you may obtain a refund from the person
or entity to whom you paid the fee as set forth in paragraph 1.E.8.


1.B. “Project Gutenberg” is a registered trademark. It may only be
used on or associated in any way with an electronic work by people who
agree to be bound by the terms of this agreement. There are a few
things that you can do with most Project Gutenberg electronic works
even without complying with the full terms of this agreement. See
paragraph 1.C below. There are a lot of things you can do with Project
Gutenberg electronic works if you follow the terms of this
agreement and help preserve free future access to Project Gutenberg
electronic works. See paragraph 1.E below.


1.C. The Project Gutenberg Literary Archive Foundation (“the
Foundation” or PGLAF), owns a compilation copyright in the collection
of Project Gutenberg electronic works. Nearly all the individual
works in the collection are in the public domain in the United
States. If an individual work is unprotected by copyright law in the
United States and you are located in the United States, we do not
claim a right to prevent you from copying, distributing, performing,
displaying or creating derivative works based on the work as long as
all references to Project Gutenberg are removed. Of course, we hope
that you will support the Project Gutenberg mission of promoting
free access to electronic works by freely sharing Project Gutenberg
works in compliance with the terms of this agreement for keeping the
Project Gutenberg name associated with the work. You can easily
comply with the terms of this agreement by keeping this work in the
same format with its attached full Project Gutenberg License when
you share it without charge with others.


1.D. The copyright laws of the place where you are located also govern
what you can do with this work. Copyright laws in most countries are
in a constant state of change. If you are outside the United States,
check the laws of your country in addition to the terms of this
agreement before downloading, copying, displaying, performing,
distributing or creating derivative works based on this work or any
other Project Gutenberg work. The Foundation makes no
representations concerning the copyright status of any work in any
country other than the United States.


1.E. Unless you have removed all references to Project Gutenberg:


1.E.1. The following sentence, with active links to, or other
immediate access to, the full Project Gutenberg License must appear
prominently whenever any copy of a Project Gutenberg work (any work
on which the phrase “Project Gutenberg” appears, or with which the
phrase “Project Gutenberg” is associated) is accessed, displayed,
performed, viewed, copied or distributed:


    This eBook is for the use of anyone anywhere in the United States and most
    other parts of the world at no cost and with almost no restrictions
    whatsoever. You may copy it, give it away or re-use it under the terms
    of the Project Gutenberg™ License included with this eBook or online
    at www.gutenberg.org. If you
    are not located in the United States, you will have to check the laws
    of the country where you are located before using this eBook.
  


1.E.2. If an individual Project Gutenberg electronic work is
derived from texts not protected by U.S. copyright law (does not
contain a notice indicating that it is posted with permission of the
copyright holder), the work can be copied and distributed to anyone in
the United States without paying any fees or charges. If you are
redistributing or providing access to a work with the phrase “Project
Gutenberg” associated with or appearing on the work, you must comply
either with the requirements of paragraphs 1.E.1 through 1.E.7 or
obtain permission for the use of the work and the Project Gutenberg
trademark as set forth in paragraphs 1.E.8 or 1.E.9.


1.E.3. If an individual Project Gutenberg electronic work is posted
with the permission of the copyright holder, your use and distribution
must comply with both paragraphs 1.E.1 through 1.E.7 and any
additional terms imposed by the copyright holder. Additional terms
will be linked to the Project Gutenberg License for all works
posted with the permission of the copyright holder found at the
beginning of this work.


1.E.4. Do not unlink or detach or remove the full Project Gutenberg
License terms from this work, or any files containing a part of this
work or any other work associated with Project Gutenberg.


1.E.5. Do not copy, display, perform, distribute or redistribute this
electronic work, or any part of this electronic work, without
prominently displaying the sentence set forth in paragraph 1.E.1 with
active links or immediate access to the full terms of the Project
Gutenberg License.


1.E.6. You may convert to and distribute this work in any binary,
compressed, marked up, nonproprietary or proprietary form, including
any word processing or hypertext form. However, if you provide access
to or distribute copies of a Project Gutenberg work in a format
other than “Plain Vanilla ASCII” or other format used in the official
version posted on the official Project Gutenberg website
(www.gutenberg.org), you must, at no additional cost, fee or expense
to the user, provide a copy, a means of exporting a copy, or a means
of obtaining a copy upon request, of the work in its original “Plain
Vanilla ASCII” or other form. Any alternate format must include the
full Project Gutenberg License as specified in paragraph 1.E.1.


1.E.7. Do not charge a fee for access to, viewing, displaying,
performing, copying or distributing any Project Gutenberg works
unless you comply with paragraph 1.E.8 or 1.E.9.


1.E.8. You may charge a reasonable fee for copies of or providing
access to or distributing Project Gutenberg electronic works
provided that:


    	• You pay a royalty fee of 20% of the gross profits you derive from
        the use of Project Gutenberg works calculated using the method
        you already use to calculate your applicable taxes. The fee is owed
        to the owner of the Project Gutenberg trademark, but he has
        agreed to donate royalties under this paragraph to the Project
        Gutenberg Literary Archive Foundation. Royalty payments must be paid
        within 60 days following each date on which you prepare (or are
        legally required to prepare) your periodic tax returns. Royalty
        payments should be clearly marked as such and sent to the Project
        Gutenberg Literary Archive Foundation at the address specified in
        Section 4, “Information about donations to the Project Gutenberg
        Literary Archive Foundation.”
    

    	• You provide a full refund of any money paid by a user who notifies
        you in writing (or by e-mail) within 30 days of receipt that s/he
        does not agree to the terms of the full Project Gutenberg™
        License. You must require such a user to return or destroy all
        copies of the works possessed in a physical medium and discontinue
        all use of and all access to other copies of Project Gutenberg™
        works.
    

    	• You provide, in accordance with paragraph 1.F.3, a full refund of
        any money paid for a work or a replacement copy, if a defect in the
        electronic work is discovered and reported to you within 90 days of
        receipt of the work.
    

    	• You comply with all other terms of this agreement for free
        distribution of Project Gutenberg™ works.
    



1.E.9. If you wish to charge a fee or distribute a Project
Gutenberg™ electronic work or group of works on different terms than
are set forth in this agreement, you must obtain permission in writing
from the Project Gutenberg Literary Archive Foundation, the manager of
the Project Gutenberg™ trademark. Contact the Foundation as set
forth in Section 3 below.


1.F.


1.F.1. Project Gutenberg volunteers and employees expend considerable
effort to identify, do copyright research on, transcribe and proofread
works not protected by U.S. copyright law in creating the Project
Gutenberg™ collection. Despite these efforts, Project Gutenberg™
electronic works, and the medium on which they may be stored, may
contain “Defects,” such as, but not limited to, incomplete, inaccurate
or corrupt data, transcription errors, a copyright or other
intellectual property infringement, a defective or damaged disk or
other medium, a computer virus, or computer codes that damage or
cannot be read by your equipment.


1.F.2. LIMITED WARRANTY, DISCLAIMER OF DAMAGES - Except for the “Right
of Replacement or Refund” described in paragraph 1.F.3, the Project
Gutenberg Literary Archive Foundation, the owner of the Project
Gutenberg™ trademark, and any other party distributing a Project
Gutenberg™ electronic work under this agreement, disclaim all
liability to you for damages, costs and expenses, including legal
fees. YOU AGREE THAT YOU HAVE NO REMEDIES FOR NEGLIGENCE, STRICT
LIABILITY, BREACH OF WARRANTY OR BREACH OF CONTRACT EXCEPT THOSE
PROVIDED IN PARAGRAPH 1.F.3. YOU AGREE THAT THE FOUNDATION, THE
TRADEMARK OWNER, AND ANY DISTRIBUTOR UNDER THIS AGREEMENT WILL NOT BE
LIABLE TO YOU FOR ACTUAL, DIRECT, INDIRECT, CONSEQUENTIAL, PUNITIVE OR
INCIDENTAL DAMAGES EVEN IF YOU GIVE NOTICE OF THE POSSIBILITY OF SUCH
DAMAGE.


1.F.3. LIMITED RIGHT OF REPLACEMENT OR REFUND - If you discover a
defect in this electronic work within 90 days of receiving it, you can
receive a refund of the money (if any) you paid for it by sending a
written explanation to the person you received the work from. If you
received the work on a physical medium, you must return the medium
with your written explanation. The person or entity that provided you
with the defective work may elect to provide a replacement copy in
lieu of a refund. If you received the work electronically, the person
or entity providing it to you may choose to give you a second
opportunity to receive the work electronically in lieu of a refund. If
the second copy is also defective, you may demand a refund in writing
without further opportunities to fix the problem.


1.F.4. Except for the limited right of replacement or refund set forth
in paragraph 1.F.3, this work is provided to you ‘AS-IS’, WITH NO
OTHER WARRANTIES OF ANY KIND, EXPRESS OR IMPLIED, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY OR FITNESS FOR ANY PURPOSE.


1.F.5. Some states do not allow disclaimers of certain implied
warranties or the exclusion or limitation of certain types of
damages. If any disclaimer or limitation set forth in this agreement
violates the law of the state applicable to this agreement, the
agreement shall be interpreted to make the maximum disclaimer or
limitation permitted by the applicable state law. The invalidity or
unenforceability of any provision of this agreement shall not void the
remaining provisions.


1.F.6. INDEMNITY - You agree to indemnify and hold the Foundation, the
trademark owner, any agent or employee of the Foundation, anyone
providing copies of Project Gutenberg™ electronic works in
accordance with this agreement, and any volunteers associated with the
production, promotion and distribution of Project Gutenberg™
electronic works, harmless from all liability, costs and expenses,
including legal fees, that arise directly or indirectly from any of
the following which you do or cause to occur: (a) distribution of this
or any Project Gutenberg work, (b) alteration, modification, or
additions or deletions to any Project Gutenberg work, and (c) any
Defect you cause.


Section 2. Information about the Mission of Project Gutenberg


Project Gutenberg is synonymous with the free distribution of
electronic works in formats readable by the widest variety of
computers including obsolete, old, middle-aged and new computers. It
exists because of the efforts of hundreds of volunteers and donations
from people in all walks of life.


Volunteers and financial support to provide volunteers with the
assistance they need are critical to reaching Project Gutenberg’s
goals and ensuring that the Project Gutenberg collection will
remain freely available for generations to come. In 2001, the Project
Gutenberg Literary Archive Foundation was created to provide a secure
and permanent future for Project Gutenberg and future
generations. To learn more about the Project Gutenberg Literary
Archive Foundation and how your efforts and donations can help, see
Sections 3 and 4 and the Foundation information page at www.gutenberg.org.


Section 3. Information about the Project Gutenberg Literary Archive Foundation


The Project Gutenberg Literary Archive Foundation is a non-profit
501(c)(3) educational corporation organized under the laws of the
state of Mississippi and granted tax exempt status by the Internal
Revenue Service. The Foundation’s EIN or federal tax identification
number is 64-6221541. Contributions to the Project Gutenberg Literary
Archive Foundation are tax deductible to the full extent permitted by
U.S. federal laws and your state’s laws.


The Foundation’s business office is located at 41 Watchung Plaza #516,
Montclair NJ 07042, USA, +1 (862) 621-9288. Email contact links and up
to date contact information can be found at the Foundation’s website
and official page at www.gutenberg.org/contact


Section 4. Information about Donations to the Project Gutenberg
Literary Archive Foundation


Project Gutenberg™ depends upon and cannot survive without widespread
public support and donations to carry out its mission of
increasing the number of public domain and licensed works that can be
freely distributed in machine-readable form accessible by the widest
array of equipment including outdated equipment. Many small donations
($1 to $5,000) are particularly important to maintaining tax exempt
status with the IRS.


The Foundation is committed to complying with the laws regulating
charities and charitable donations in all 50 states of the United
States. Compliance requirements are not uniform and it takes a
considerable effort, much paperwork and many fees to meet and keep up
with these requirements. We do not solicit donations in locations
where we have not received written confirmation of compliance. To SEND
DONATIONS or determine the status of compliance for any particular state
visit www.gutenberg.org/donate.


While we cannot and do not solicit contributions from states where we
have not met the solicitation requirements, we know of no prohibition
against accepting unsolicited donations from donors in such states who
approach us with offers to donate.


International donations are gratefully accepted, but we cannot make
any statements concerning tax treatment of donations received from
outside the United States. U.S. laws alone swamp our small staff.


Please check the Project Gutenberg web pages for current donation
methods and addresses. Donations are accepted in a number of other
ways including checks, online payments and credit card donations. To
donate, please visit: www.gutenberg.org/donate.


Section 5. General Information About Project Gutenberg electronic works


Professor Michael S. Hart was the originator of the Project
Gutenberg concept of a library of electronic works that could be
freely shared with anyone. For forty years, he produced and
distributed Project Gutenberg eBooks with only a loose network of
volunteer support.


Project Gutenberg eBooks are often created from several printed
editions, all of which are confirmed as not protected by copyright in
the U.S. unless a copyright notice is included. Thus, we do not
necessarily keep eBooks in compliance with any particular paper
edition.


Most people start at our website which has the main PG search
facility: www.gutenberg.org.


This website includes information about Project Gutenberg,
including how to make donations to the Project Gutenberg Literary
Archive Foundation, how to help produce our new eBooks, and how to
subscribe to our email newsletter to hear about new eBooks.




OEBPS/2409748362403331104_32187-cover.png
Pleistocene Soricidae from San Josecito
Cave, Nuevo Leon, Mexico

James S. Findley

Lo






