


Editorial Comment: Occasional Paper number 232 describes a new species in the genus Lophostoma from

the lowlands of northwestern Ecuador. The authors used classical morphology, DNA sequence data apd

karyology to conclude that a species level description is appropriate. The application of the Genetic Spef:les

Concept is pivotal to their conclusions. As is the case with nearly all species descriptions, some questions

remain to be answered that are critical to the story. In this case, there is a taxon, Lophostoma silvicolum

occidentalis, described from the dry versant of Northwestern Peru for which there are no chromosomal nor
DNA sequence data. Duane Schlitter (Texas Cooperative Wildlife Collection; Texas A&M University) was

kind enough to permit a biopsy of two specimens of L. s. occidentalis but the authors were unable to generate

reproducible sequence data and provide an estimate of genetic relatedness to the new species proposed hergln.

The significance of the amount of work that has gone into this description is an attempt to maintain high
standards for the introduction of a new species name. Alternatively, the process of documenting the world’s
biodiversity is slowed because of the amount of work required to describe new species. At the current rate of
new descriptions, is there sufficient time to describe, in a timely manner, all the undescribed species of
vertebrates (much less the millions of undescribed invertebrates and other forms of life)? What is the
significance of introducing a new name into the mammalogical literature? As any other type of scientific
hypothesis, describing a new name is a taxonomic hypothesis that may be confirmed or rejected by further
studies. If the taxon proves to be a "biological species" in the judgment of the scientific community then this
species becomes one more component of the studies and inventories involving evolution, systematics, ecology,
conservation, behavior and related fields. On the other hand, if the described taxon is judged not to be a
"biological species”, then it becomes a junior synonym in books full of junior synonyms. At any rate, a new
name brings focus on certain populations, phylogroups or operational taxonomic units that scientists can
interrogate concerning its proper systematic level and uniqueness. Without introducing a new name, the level
of attention brought to this possible "biological species” would certainly be less than ifa new name is described.
We often ask of our students and colleagues "what percentage of descriptions would need ultimately to be
judged biological species to make you comfortable in describing ten new species level taxa? Ten? Seven?
Five? Three? One?" The answer to this question lies in the value to science and society of documenting a
previously unrecognized species as opposed to the cost to science of introducing a junior synonym. Although
we do not purport to know the answer to this balance, we do think that it is important to the science of
Systematics to discuss the relationship between these two alternatives as well as the labor intensity associated
with the introduction of new names. Finally, one of the reviewers, Don Wilson, has requested that for multi-
authored papers introducing a new name, one or two individuals be designated as the authors of the description.
Don points out that citing complicated author lines as a source of a name is becoming a significant problem in
taxonomic reviews and species lists such as *Mammal Species of the World". Don’s solution is an extension
of the history of taxonomy where multiple authors might describe different taxa in books such as Long’s
"Account of an Expedition from Pittsburg to the Rocky Mountains.” In such a book, descriptions as that of
Myotis subulatus (Say 1823), were clearly the work of Say, the biologist, and not of Long, the leader of the
expedition. The situation is much more complex now that species descriptions involve genetics, morphology,
chromosomes and other data sets and the title of the paper is most likely some variation of "A New Species of
X." If all of the authors really belong on the author line and if all of them contributed something that is an
important part of the diagnosis of the new species, is it appropriate to have the description accredited two one

or two individuals? Even when it is true that it is unfair to restrict the number of authors if several have been
involved in the description in several ways, it is also true that many papers today have author lines where one

to three of the six or ten authors involved have done most of the work. Although these author lines are

sometimes justified for a variety of reasons, it is evident that a description of a new taxon is a different kind

of credit. Only individuals who make a significant contribution to the discovery of a new species should be

authors of the resulting scientific name. This is another issue that needs to be debated and discussed by those

who want to be a part of the cataloguing of the world’s biodiversity. It is our opinion that there are many

currently unrecognized species of mammals and it is in the best interest of science and conservation that the

process be efficient and expeditious in cataloging these new species level taxa.

RJB

Front cover: Holotypes of Lophostoma silvicolum occidentalis (left) from northwestern Peru and the new species
of Lophostoma (right) from northwestern Ecuador in both dorsal and ventral views.
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Two specimens of Lophostoma from northwest-
em Ecuador appeared externally similar to Lophostoma
silvicolum, but preliminary examination of
cythocrome-b sequence data suggested trenchant dif-
ferences to warrant further examination. Studies of
DNA-sequence data, morphology, and karyology were
designed to establish their identification and species-
level relationships. Molecular, morphological, and
karyotypic data support the conclusion that the two
specimens represent a previously unrecognized spe-
cies. In our analyses of cytochrome-b sequence data,
these two individuals form a sister clade with L. schulzi
rather than with L. silvicolum. However, as shown
below, in morphology, size and karyotype, these two
specimens are more similar to silvicolum than to schulzi.
Further morphological comparisons indicate that the
specimens possess several character states differenti-
ating them from L. silvicolum. An examination of
museum specimens revealed four other individuals of
this taxon; all of these specimens are from northwest-
emn Ecuador.

No species level names are available for schulzi
(sensu Genoways and Williams 1980, Koopman 1993).
Six species level names are available for silvicolum:
amblyotis (Wagner 1843); auritus (Sanborn 1932);
centralis (Davis and Carter 1978); colombianus (An-
thony 1920); laephotis (Thomas 1910); and
occidentalis (Davis and Carter 1978). Based on ex-
amination of the type specimen of occidentalis, and
on individuals collected from geographic regions near
the other type localities, we conclude that none of the
available names can be applied to these specimens from
northwestern Ecuador. As described below, DNA-se-
quence data from the mitochondrial cytochrome-b gene
and the nuclear RAG2 gene (Recombination Activa-
tion gene 2), morphological variation, and karyologi-
cal data are more compatible with the conclusion that
this taxon should be recognized as a distinct species.
An examination of museum specimens reveals that the
genus is in need of an extension revision based on skin
and skull features and DNA sequence data. This pa-
per is concerned with the introduction of a new spe-
cies name and the needed revisions will be published
elsewhere.

SYSTEMATICS

Lophostoma aequatorialis, new species

Holotype: QCAZ-6500, adult male, skin, skull,
and skeleton to be deposited in the Museo de Zoologia
(QCAZ) of the Pontificia Universidad Catélica del Ec-
uador. Loaned to the Museum of Texas Tech Univer-
sity and temporally catalogued with the number TTU
85292. Collected on 2 August 2001 from Ecuador,
Province of Esmeraldas, Estaciéon Experimental La
Chiquita, near San Lorenzo town (1°16’60”N,
78°49°60”W) (UTM zone 17: 748935 E 0136902 N;
979 m) by a TTU and QCAZ field party on the Sowell
Expedition, 2001. TK number 104520 identifies tis-
sue samples housed in the Natural Science Research
Laboratory (NSRL) at Texas Tech University and in
the Museo de Zoologia (QCAZ), as well as karyotype

preparations housed in the Department of Biological
Sciences, Texas Tech University.

The holotype was prepared as skin, skull, and
postcranial skeleton by René M. Fonseca (original num-
ber RF-40). External measurements (in millimeters)
of the holotype recorded in the field are: total length —
99; tail length — 22; hind foot — 18; ear - 31. Weight
was 28.2 grams. Wing measurements of the dried
specimen are: forearm length — 55; metacarpal 11l length
— 46.7. Cranial measurements (in millimeters) of the
holotype are as follows: greatest length of the skull —
27.7; condylobasal length — 23.7; zygomatic width —
13.2; zygomatic length — 7.9; mastoid width - 13.9;
braincase width — 10.4; braincase height — 12.7; pala-
tal length — 12.4; post-palatal length — 9.0; post-orbital
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Phyllostomus discolor TK 104648 W Ecuador
L. evotis TK 101727 Honduras
L. evotis F29417 Mexico
~ L. silvicolum TK 22709 Peru
r L. silvicolum TK 104132 E Ecuador
- L. silvicolum TK 104158 E Ecuador

_[ L. silvicolum TK 19191 Venezuela

L. silvicolum TK 19233 Venezuela

_LL. silvicolurn F38067 Panama
L. silvicolum F38068 Panama

L. silvicolum F34947 Guyana

L. silvicolum TK 10279 Suriname
L. silvicolum TK 10403 Suriname

L. silvicolum NK25209 Bolivia

L. silvicolum TK 56635 Paraguay
— — L. silvicolum TK 56716 Paraguay

L. brasiliense F38112 Panama

L. brasiliense F38605 Panama

{ L. carrikeri F39143 Guyana
L. carrikeri F39537 Guyana

|' L. schulzi F38318 Guyana
L. schulzi F35126 Guyana

— L. aequatorialis TK 104520 W Ecuador

- L. aequatorialis TK 104505 W Ecuador
T. saurophila TK 104669 W Ecuador
— T. saurophila NK30034 Bolivia

—— T. saurophila F36877 Guyana

| T. bidens TK 56633 Paraguay

T. bidens MVZ185959 Brazil
0.1 T. bidens MVZ185960 Brazil

Figure 2. Neighbor-joining phylogram based on uncorrected pairwise distances from the mitochondrial cyto-
chrome-b gene sequences showing relationships and genetic distances among species of Lophostoma.
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M. waterhousii TK 32030

— M. schmidtorum TK 70447

Lampronycteris TK 25238

Diphylla TK 13514

Diaemus TK 34625

Desmodus TK 4764

P. hastatus TK 19243

M. crenulatum TK 15121

Phylloderma TK 10201

— L. brasiliense TK 18834

[+— L. schulzi TK 18833

——— L. aequatorialis TK 104505

L. silvicolum TK 56716

L. evotis TK 40341
L. silvicolum TK 18832

J_ T. saurophila TK 46028

I— T. saurophila TK 49889

l— T. bidens TK 56633

L T. bidens TK 56519

Chrotoperus TK 17104

L——-— Vampyrum TK 40370

Trachops TK 18829

Macrophyllum TK 19119
1

Figure 3. Neighbor-joining phylogram based on uncorrected pairwise distances from the nuclear R4G?2
gene, showing relationships and genetic divergence among species of Lophostoma.
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brasiliense, carrikeri, and schulzi based on its larger
size as well as a number of morphological characters
that distinguish aequatorialis from these three species
(see description and comparison below). Data from
the RAG2 gene also indicate that aequatorialis is more
closely related to schulzi and brasiliense than to
silvicolum (RAG2 data are unavailable for carrikeri).
Because data are available for both the nuclear and the
mitochondrial genomes suggesting that aequatorialis
is a member of the clade giving rise to brasiliense,
carrikeri, and schulzi, it is highly unlikely that
aequatorialis is conspecific with silvicolum. Karyo-
typically, aequatorialis is more similar to silvicolum
than to the other three species; however, this may be
the result of shared, primitive characters that were
present in the basal Lophostoma lineage. If this is
true, then L. aequatorialis will be basal to the schulzi/
brasiliensel/carrikeri group and will have diverged from
that group before the highly derived karyotypes be-
came established in L. schulzi, L. brasiliense, and L.
carrikeri.

Description and comparisons: Morphology—
Lophostoma aequatorialis is a large sized species within
the genus, snuff brown dorsally, pale olive-brown on
the throat and the chest, and olive buff, deep olive-
buff, or light brownish-olive coloration ventrally;
mummy brown on wings and membranes (following
Ridgway 1912). Lophostoma aequatorialis is similar
in fur coloration to both subspecies of L. silvicolum
present in Ecuador. Lophostoma aequatorialis differs
externally from L. s. occidentalis by the absence of
white auricular patches and by ventral coloration. Davis
and Carter (1978) mentioned occidentalis being “more
extensively whitish ventrally, and with distinctive whit-
ish postauricular patches (p. 6).” We examined the
type series of L. s. occidentalis and specimens from
Peru collected in 1954 by C. Kalinowski near the type
locality that are deposited in the Field Museum of Natu-
ral History (see specimens examined). Skins from the
type series of occidentalis (TCWC 11700-11705; ho-
lotype: TCWC 11704) are in good condition and all
present the features indicated by Davis and Carter
(1978). White auricular patches are clearly evident,
contrasting with the coloration present in the type se-
ries of aequatorialis. Additionally, the type series of
occidentalis possesses a well-defined whitish venter,
which is more accentuated in the holotype and con-
trasting also with aequatorialis. Auricular patches and

the white venter are not evident in specimens of
occidentalis from the Field Museum because they may
have lost their original coloration. Auricular patches
are also absent in specimens of L. s. silvicolum from
east Ecuador. Ventral coloration also distinguishes L.
aequatorialis from the typical white venter of L.
carrikeri (McCarthy et al. 1992). Dorsal coloration of
L. aequatorialis is frosted, but as distinctly as in L. s.
occidentalis (see photographs on cover).

Lophostoma aequatorialis is larger in wing di-
mensions compared to L. brasiliense, L. carrikeri, L.
evotis, and L. schulzi. Forearm of L. aequatorialis
ranges from 52 to 54 mm, compared to values less
than 40 mm in L. brasiliense, less than 45 mm in L.
schulzi, and less than 50 mm in L. carrikeri and L.
evotis (Davis and Carter 1978, Medellin and Arita 1989).
Wart-like granulations on forearms and wing struc-
tures present in L. schulzi (Genoways and Williams
1980) are absent in L. aequatorialis.

Skull is robust and large (Fig. 4). Postorbital
constriction is accentuated. Braincase is inflated and
large. Sagittal crest and lambdoidal crest are well-
developed. Interparietals are large and extend back-
ward. Lateral projection of mastoid process is evi-
dent, with petrosal well-developed, projected laterally
and strongly from mastoid process. Borders of fora-
men magnum are trapezoidal. Palate is faintly narrow.
Basisphenoid pits are large and elongated. Upper cen-
tral incisors are well-developed and protruding from
skull in occlusal view. Lateral upper incisors are small,
convergent, and extend half of the length of the middle
incisors. Upper canines are elongated. Lower inci-
sors are weak, smaller than in L. s. silvicolum, but
similar in size compared to those in L. s. occidentalis.
Lower canines are elongated, separated posterior-me-
dially by a narrow gap. Third lower premolar (P,) is
small, similar in length and width, with the posterior
cingulum contacting the fourth lower premolar (P,)
but without covering it (Fig. 5). Size and shape of P,
are the most useful characters to separate L.
aequatorialis from other members of the L. silvicolum
complex in Ecuador. Davis and Carter (1978) indi-
cated that in L. s. occidentalis, “the middle lower pre-
molar is about half as large (p. 6).” From our exami-
nation, we define occidentalis by having a P, similar in
length but generally wider compared to aequatorialis,
covered by the cingulum of the second lower premo-
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Figure 4. Dorsal, ventral and lateral views of the skull and lower jaw of the holotype (TTU 85292) of
Lophostoma aequatorialis. Bar represents 10 mm. Drawing by Michael W. Nickell.

lar, and having similar aspect to that of Tonatia
saurophila (Williams et al. 1995). In L. 5. silvicolum,
P, is larger and often partially covers the anterior cin-
gulum of P,, being distinguishable from L.
aequatorialis. The mandibular ramus is thin, gener-
ally straight until the level of the coronoid process.
Sexual dimorphism is evident in the type series, with
the sagittal crest, the lambdoidal crest, and the lateral
projection of the mastoid process being larger in the
male holotype than in the female paratypes. Develop-

ment of petrosal is more conspicuous in females than
in the male holotype.

Measurements from females of L. aequatorialis,
L. 5. occidentalis, and L. s. silvicolum are quite similar
(Table 1). Specific recognition among species closely
related to the genus Lophostoma, such as T. bidens
and T. saurophila, was based on qualitative morpho-
logical characters, especially related to the shape of
the middle lower premolar (e.g., Williams et al. 1995).






Molecular — Genomic DNA was extracted from
liver, kidney, or muscle tissue preserved by freezing,
lysis buffer, or ethanol; using a phenol/PCI protocol
(Longmire et al. 1997) or an SDS/ proteinase K/NaCl
extraction with alcohol precipitation protocol (Miller
et al. 1988, Maniatis et al. 1992). The complete mito-
chondrial cytochrome-b gene was amplified and se-
quenced using primers and conditions reported in
Hoffmann and Baker (2001), with an additional inter-
nal sequencing primer TolL (5’- CTG CCT CTACCT
TCA TGT AGG AC-3"). RAG2 sequence data for L.
aequatorialis was obtained following the procedures
described in Porter et al. (2003). Sequences were
generated using an ABI Prism 310 Genetic Analyzer
(Applied Biosystems, Inc., Foster City, California).
Sequences were verified and aligned using Sequencher
version 3.1.1 (Gene Code Corporation, Ann Arbor,
Michigan) and VectorNTI (Informax Inc., Bethesda,
Maryland). Additional RAG2 sequences from speci-
mens of Lophostoma and Toratia were obtained from
GENBANK. In both cases sequence alignment was
unambiguous. Distance calculation and neighbor-join-
ing tree searches were performed in Paup* ver 4.0b10
(Swofford 1999)

Lophostoma aequatorialis is genetically dis-
tinct in both nuclear and mitochondrial DNA sequences.
Uncorrected genetic divergences between L.
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aequatorialis and other species in the genus range from
11.3 to 13.6% in the complete mitochondrial cyto-
chrome-b gene, and from 0.8 to 1.6% in a 1363 base
pairs long fragment of the nuclear RAG2 gene. In
each case, distance values are of the same order of
magnitude as other interspecific comparisons within
the genus (Table 2).

Karyology — Karyotypes were prepared in the
field following the methods of Baker et al. (2003a).
The karyotype (Fig. 6) of Lophostoma aequatorialis
has a diploid number of 34 and a fundamental number
(number of arms of the autosomal complement, FN)
of 62. The autosomes comprise a gradational series
of 15 pairs of metacentric and submetacentric chro-
mosomes that range from large to small. No biarmed
autosome consistently has an arm ratio less than one
to two; however, in some spreads, pair 13 (Fig. 6) 1s
subtelocentric in centromere placement. The smallest
pair of autosomes is acrocentric. The X is a medium-
sized submetacentric and the Y is a small acrocentric
chromosome, approximately twice as large as the pair
of autosomes that are acrocentric.

Karyotypic data have been published for four
species of Lophostoma. Lophostoma brasiliense
(2n=30, FN=56; Baker and Hsu 1970, Baker 1973,
1979, Gardner 1977, Patton and Baker 1978, Honeycutt

Table 2. Uncorrected genetic distance among species of Lophostoma in the complete mito-
chondrial cytochrome-b gene (1140 base pairs) and in a fragment of 1363 base pairs of the
nuclear RAG2 (Recombination Activating Gene 2).

Cytochrome-b

evotis silvicalym carrikeri schulzi brasiliense aequatorialis

L. evotis -

L. silvicolum 5.1 -

L. carrikeri 12.4 12.1 -

L. schulzi 12.3 12.2 11.1 -

L. brasiliense 13.2 133 12.1 12.4 -

L. aequatorialis 123 123 12.4 I3 [3.6 -
RAG2

L. evotis -

L. silvicolum 0.2 -

L. carrikeri - - -

L. schulzi 0.8 0.8 - -

L. brasiliense 1.6 1.7 - 1.3 -

L. aequatorialis 0.9 1.0 - 0.8 1.6 -
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uador has one of the highest annual rates of deforesta-
tion in the world (2.0—4.0%; Rudel 2000) and has been
dramatically transformed in the last 50 years (Dodson
and Gentry 1991, Sierra 1996), the risk of extinction
of this species must be considered in the context of
conservation and management. These observations
suggest that L. aequatorialis may be endangered or
threatened (according to Hutson et al. 2001), due to
the loss of habitat and because it is known only from
four localities.

Etymology: We have named L. aequatorialis after
Ecuador and the position of the type locality near the
Equator. An appropriate common name for the spe-
cies is the Ecuadorian round-eared bat.

Remarks: Specimens from northwestern Ecua-
dor assigned to L. silvicolum by Albuja (1999) and
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Tirira (1999) are probably L. aequatorialis. Alberico
(1994) indicated the presence of L. 5. occidentalis in
southwestern Colombia based on three specimens cap-
tured in Concesion de Bajo Colima (Valle del Cauca).
Alberico identified those specimens by comparing their
external and cranial measurements with the results
published by Davis and Carter (1978), but without
mentioning any additional morphological character. We
were unable to examine the material reported by
Alberico, but since L. aequatorialis and L. s.
occidentalis do not differ much in size (Table 1) and
because of their geographic and ecological proximity,
we think that those Colombian specimens are prob-
ably L. aequatorialis. To our knowledge, there is no
evidence suggesting that either L. s. occidentialis or
L. 5. silvicolum inhabit the Chocé region.
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