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Abstract

Hermeuptychia intricata Grishin, sp. n. is described from the Brazos Bend State Park in Texas, United
States, where it flies synchronously with Hermeuptychia sosybius (Fabricius, 1793). The two species differ
strongly in both male and female genitalia and exhibit 3.5% difference in the COI barcode sequence of
mitochondrial DNA. Setting such significant genitalic and genotypic differences aside, we were not able
to find reliable wing pattern characters to tell a difference between the two species. This superficial similar-
ity may explain why H. intricata, only distantly related to H. sosybius, has remained unnoticed until now,
despite being widely distributed in the coastal plains from South Carolina to Texas, USA (and possibly to
Costa Rica). Obscuring the presence of a cryptic species even further, wing patterns are variable in both
butterflies and ventral eyespots vary from large to almost absent. To avoid confusion with the new spe-
cies, neotype for Papilio sosybius Fabricius, 1793, a common butterfly that occurs across northeast US,
is designated from Savannah, Georgia, USA. It secures the universally accepted traditional usage of this
name. Furthermore, we find that DNA barcodes of Hermeuptychia specimens from the US, even those
from extreme south Texas, are at least 4% different from those of H. hermes (Fabricius, 1775)—type local-
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ity Brazil: Rio de Janeiro—and suggest that the name H. hermes should not be used for USA populations,
but rather reserved for the South American species. This conclusion is further supported by comparison of
male genitalia. However, facies, genitalia and 2.1% different DNA barcodes set Hermeuptychia populations
in the lower Rio Grande Valley of Texas apart from H. sosybius. These southern populations, also found in
northeastern Mexico, are described here as Hermeuptychia hermybius Grishin, sp. n. (type locality Texas:
Cameron County). While being phylogenetically closer to H. sosybius than to any other Hermeuptychia spe-
cies, H. hermybius can usually be recognized by wing patterns, such as the size of eyespots and the shape of
brown lines on hindwing. “Intricate Satyr” and “South Texas Satyr” are proposed as the English names for
H. intricata and H. hermybius, respectively.

Keywords
Biodiversity, cryptic species, DNA barcodes, neotropical, satyr, Hermeuptychia gisella, Hermeuptychia cuc-
ullina, Hermeuptychia sosybius kappeli, female genitalia

Introduction

What could be more exciting than a discovery of a new butterfly species? Perhaps the
discovery of a butterfly species in the US that was long overlooked, completely unex-
pected, and has closest named relatives far away in Bolivia and Brazil. These finds may
not be easy to come by, because most of such species are cryptic and appear superfi-
cially similar to their more common and well-known relatives. However, DNA-based
techniques introduced in taxonomy during the last few decades offer viable tools to
facilitate discovery of cryptic species (Bickford et al. 2007).

The genus Hermeuptychia was proposed by Forster (1964) on the basis of male
genitalia to circumscribe a group of close relatives hardly separable by highly variable
wing patterns, but distinct in male genitalia. Lamas (2004) recognized eight named
species of Hermeuptychia and suggested the existence of several unnamed species in
Colombia and Peru. A recent comparative study of DNA barcodes and morphology
of male genitalia from all parts of Hermeuptychia range revealed congruence between
classifications by barcodes and genitalia, hypothesized that H. gisella (Hayward, 1957)
is a species distinct from H. cucullina (Weymer, 1911), and discussed several unnamed
species in Brazil (Seraphim et al. 2014). Interestingly, specimens with barcodes and
genitalia similar to /. hermes (Fabricius, 1775)—type locality Brazil: Rio de Janeiro—
were not found north of Costa Rica. Most importantly for this work, Seraphim et
al. (2014) outlined several distinct molecular and morphological groups of species,
assigned existing names to these groups, illustrated their genitalia and listed genitalia
characters in their Table 1. All Hermeuptychia specimens from the US (North Caro-
lina, Tennessee and Florida) used by Seraphim et al. (2014) possessed similar DNA
barcode sequences and were assigned to morphogroup 4 by male genitalia.

Here, we show that two distinct species from two different morphogroups as de-
fined by Seraphim et al. (2014) fly together at the same location in Texas on the same
day. These two species possess very different genitalia in both sexes and 3.5% differ-
ence in DNA barcodes. One of these species has traditionally been called H. sosybius
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(Fabricius, 1793) and the neotype for it is designated herein. The second species is
apparently new, and is from the same molecular group with South American species
H. cucullina (from Peru and Bolivia) and H. gisella (from Bolivia and Brazil). This new
species is described, discussed and illustrated. Furthermore, we find that DNA bar-
codes of Hermeuptychia from the lower Rio Grande Valley region of Texas (Webb, Za-
pata, Starr, Hidalgo, and Cameron Counties) form a tight cluster and differ by at least
2% from the barcodes of over 50 H. sosybius specimens (divergence average 0.09%,
standard deviation 0.19%, maximum below 1%) across its range from North Carolina
to Texas (south to Uvalde, Comal, Guadalupe and Brazoria Counties). In addition to
DNA barcodes, these south Texas Hermeuptychia populations differ from H. sosybius
by wing patterns and male genitalia (subtly, but quantifiably) and are described here as
another new species, bringing the total count of USA Hermeuptychia species to three.

Materials and methods

Specimens used in this study were collected in the field under the permit #08-02Rev
from Texas Parks and Wildlife Department to NVG, and inspected in the following
collections: Texas A&M University Insect Collection, College Station, TX (TAMU);
National Museum of Natural History, Smithsonian Institution, Washington, DC
(USNM); Natural History Museum, London, UK (BMNH). Standard entomologi-
cal techniques were used for dissection (Robbins 1991), i.e. abdomen was broken off,
soaked for 40 minutes (or until ready) in 10% KOH at 60 °C (or overnight at room
temperature), dissected, and subsequently stored in a small glycerol-filled vial on the
pin under the specimen. Genitalia and wing venation terminology follows Steinhauser
(1981). Length measurements are in metric units and were made from photographs
of specimens taken with a scale and magnified on a computer screen. Photographs of
immature stages were taken by NVG using Minolta Maxxum 500si 35mm SLR film
camera through a 90 mm /2.8 Tamron SP AF Macro lens (for smaller objects addi-
tionally with a Phoenix C/D7 AF 2X Teleconverter) on Kodachrome 25 or Fuji Velvia
50 slide films and slides were scanned using Nikon Super CoolScan 5000 ED film
scanner. Photographs of specimens were taken with a Nikon D800 camera through a
105 mm {/2.8G AF-S VR Micro-Nikkor lens; dissected genitalia were photographed
in glycerol with a Nikon D200 camera without a lens and through microscopes at 4x—
5x magnification. Images were assembled and edited in Photoshop CS5.1. Genitalic
photographs were taken in several focus slices and stacked in Photoshop to increase
depth of field.

Two legs (cut with scissors into tiny pieces in lysis buffer) of freshly collected speci-
mens, or two legs that were removed from freshly collected specimens and preserved in
alcohol for several years, or an abdomen (dropped into lysis buffer as a whole, and after
overnight incubation at 56 °C transferred into 10% KOH for genitalia dissection) of
older specimens were used to extract genomic DNA with QIAGEN DNeasy blood
and tissue kit complemented with EconoSpin columns from Epoch, or Macherey-
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Nagel (MN) NucleoSpin® tissue kit following the manufacturer’s protocol. Genomic
DNA was eluted in a total volume of 120-150 pl QIAGEN AE buffer (concentration
of DNA as measured by Promega QuantiFluor® dsDNA System was from 0.01 to 2.5
ng/pl for legs and from 0.005 to 30 ng/pl for abdomens, depending on specimen age
and storage conditions) and was stored at -20 °C.

PCR was performed using Invitrogen AmpliTaq Gold 360 master mix in a 20 pl
total volume containing less than 10 ng of template DNA and 0.5 uM of each primer.
For legs from freshly collected specimens or those preserved in alcohol, the following
primers were used to obtain the complete barcode: LepF: 5-TGTAAAACGACGGC-
CAGTATTCAACCAATCATAAAGATATTGG-3'and LepR: 5-CAGGAAACA-
GCTATGACCTAAACTTCTGGATGTCCAAAAAATCA-3’. For older specimens
the following pairs of primers were used: sCOIF (forward, 5>-ATTCAACCAATCAT-
AAAGATATTGG-3’) — smCOIR (reverse, 5’-CCTGTTCCAGCTCCATTTTC-3)
and bat-smCOIF (forward, 5’-GCTTTTCCTCGTATAAATAATA-3’) — sCOIR (re-
verse, 5-TAAACTTCTGGATGTCCAAAAAATCA-3’), to amplify barcode in two
overlapping segments (307, 408 bp).

The barcodes of the H. sosybius neotype (designated below) and H. hermes kappeli
Anken, 1993 holotype were amplified in four overlapping segments with the following
four pairs of Hermeuptychia-specific primers: styr-COIF (forward, 5-CAACCAAT-
CATAAAGATATTGGAAC-3’) — styr-bCOIR (reverse, 5’-AAAATTATAATAAAA-
GCATGRGCTGT-3), styr-bCOIF (forward, 5-YCCAGGATTTTTAATTG-
GAGATG-3) - styr-mCOIR (reverse, 5-CCTGTYCCACTTCCATTTTC-
TAC-3), styr-mCOIF (forward, 5-TTTTGATTATTACCYCCATCTTT-3’)
— styr-eCOIR (reverse, 5-TTCCTACAGCTCAAATAAATAAAGG-3’), and styr-
eCOIF (forward, 5-TTCATTTAGCTGGAATTTCWTCAA-3") — sCOIR (reverse,
5-TAAACTTCTGGATGTCCAAAAAATCA-3).

For very old specimens (e.g., from 1898 to 1944), amplification of longer DNA
segments failed. To obtain their sequences for identification, we developed Hermeup-
tychia-specific primers for very short, about 100 bp fragments, which we call ID tags.
Two regions, in which the three USA Hermeuptychia species differ from each other
the most, were selected and the following primers were designed: styr-ID1F (for-
ward, 5’-TTGAGCAGGAATAATTGGWACAT-3’) — styr-IDIR (reverse, 5’-AAAA-
GCATGRGCTGTAACAA-3’) and styr-ID2F (forward, 5-TTGGAGGATTTG-
GTAATTGACTT-3) - styr-ID2R (reverse, 5’-AAAGATGGRGGTAATAAT-
CAAAAT-3’) to amplify 75 and 56 bp sequence from the specimen (together with
both primers, the actual products are 118 and 103 bp).

These primers yielded clear DNA sequence traces (Fig. 65) for 11 out of 12 speci-
mens. The failed traces from DNA voucher 13386A05 showed signs of contamination
(i.e., multiple peaks at many positions, probably not even a Hermeuptychia sequence)
and were inconclusive. Genitalia, however, offered unambiguous identification of this
specimen. We did not pursue re-extraction of DNA from the 13386A05 specimen
and were satisfied with higher than 90% success rate (11 out of 12) of this method.
The oldest specimens from 1898 and likely prior to 1896 (date not specified on the
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label of the second specimen, and 1896 is the date of collection donation) yielded
excellent traces (e.g., Fig. 65). 6, 1 and 4 specimens of each of the three species were
sequenced. For DNA extraction and PCR reactions, they were intermixed and ordered
not by species, but as they were placed in USNM collection by curators who did not
suspect the presence of more than one species (i.e. semi-randomly, according to DNA
voucher numbers assigned to them). Because cross-contamination frequently happens
between adjacent specimens, this arrangement alleviates biasing DNA conclusions on
the basis of our genitalia and wing pattern-based identification. Le., if adjacent speci-
mens are the same species (and thus are likely to possess the same DNA barcode), it
is more difficult to detect cross-contamination from neighbors. However, if they are
different species, disagreement between genitalia-based identification and DNA-based
identification would raise suspicions of cross-contamination. All 11 successful DNA
identifications were invariably the same as identifications on the basis of genitalia and
wing patterns (the voucher 15609E04, Fig. 44, lacked abdomen), and agreed with
geographic distribution of these species.

PCR reaction was cleaned up by enzymatic digestion for the whole barcode am-
plifications of DNA from freshly collected or alcohol preserved specimens and ID
tag amplification of old specimens with 4 pl Shrimp Alkaline Phosphatase (20 U/
pl) and 1 ul Exonuclease I (1 U/pl) from New England Biolabs. For older specimens
that are barcoded in multiple segments, due to the frequent presence of primer di-
mers and other short non-specific PCR products, Agencourt Ampure XP beads or
Invitrogen E-Gel® EX Agarose Gels (followed by Zymo gel DNA recovery kit) were
used to select the DNA products of expected length. Sequences were obtained using
the M13 primers (for amplification from LepF and LepR primers): 5-TGTAAAAC-
GACGGCCAGT-3'or 5-CAGGAAACAGCTATGACC-3'or with primers used in
PCR. For the ID tags, PCR products were sequenced in both directions. Sanger se-
quencing was performed with Applied Biosystems Big Dye Terminator 3.1 kit on
ABI capillary instrument in the DNA Sequencing Core Facility of the McDermott
Center at UT Southwestern. The resulting sequence traces were proofread in FinchTV
<http://www.geospiza.com/Products/finchtv.shtml>. We obtained complete or partial
DNA barcode sequences from 85 Hermeuptychia specimens. Sequences and accom-
panying specimen data were submitted to GenBank and received accession numbers
KJ025523-KJ025607. Data about these specimens are provided in Table 1.

Additional DNA sequences were downloaded from GenBank <http://genbank.
gov/> using accession numbers provided in Seraphim et al. (2014) or were found
by BLAST <http://blast.ncbi.nlm.nih.gov/> searches using sequences obtained by us
to query “nr/nt” database. Information about specimens with sequences used in this
study is in Table 1. All sequences were aligned manually since they matched through-
out their length without insertions or deletions, and analyzed using the Phylogeny.fr
server at <http://www.phylogeny.fr/> with default parameters (Dereeper et al. 2008),
namely, Kimura 2-parameters model (Kimura 1980) was used to compute evolution-
ary distances from aligned DNA sequences and BioN]J (Gascuel 1997) algorithm was
used to build trees.
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Table |. Data for specimens with DNA sequences used in this study.

Species Voucher GenBank Locality Date Collector
. OK: Atoka Co., 13 air mi E of Atoka, . L.
H. sosybius NVG-696 KJ025523 34.41186 -95.91044, 225 m 29-Aug-2009 | Nick V. Grishin
. TX: Lamar Co., 11.5 air mi NW of . .
H. sosybinus | NVG-1632 | KJ025524 Paris, FM1499 @ Sanders Cr., 140 m 25-Apr-1998 | Nick V. Grishin
H. sosybius | NVG-1630 | KJ025525 | TX: Marion Co., nr. Carter L., 50 m | 28-Sep-1996 | Nick V. Grishin
H. sosybius NVG-1633 | KJ025526 | TX: Marion Co., nr. Carter L., 50 m | 29-Sep-1996 | Nick V. Grishin
Hosogbins | NVG-1606 | Kjozsszy | 1 Wise Co LSB({ON;“"“?‘I Grassland, |5 7ug-1998 | Nick V. Gishin
H. sosybius NVG-783 KJ025528 | TX: Tyler Co., John H. Kirby SE, 40 m | 19-Mar-2011 | Nick V. Grishin
H. sosybius NVG-784 KJ025529 | TX: Tyler Co., John H. Kirby SE 40 m | 19-Mar-2011 | Nick V. Grishin
H. sosybins NVG-785 KJ025530 | TX: Tyler Co., John H. Kirby SE 40 m | 19-Mar-2011 | Nick V. Grishin
H. sosybius NVG-786 KJ025531 | TX: Tyler Co., John H. Kirby SE, 40 m | 19-Mar-2011 | Nick V. Grishin
TX: Fort Bend Co., Brazos Bend SB,
H. sosybins NVG-1537 | KJ025532 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SP,
H. sosybius NVG-1538 KJ025533 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sospbius | NVG-1539 | KJ025534 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sosybins NVG-1540 | KJ025535 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SP,
H. sosybius NVG-1542 KJ025536 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sospbius | NVG-1543 | KJ025537 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sosybins NVG-1544 | KJ025538 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SP,
H. sosybius NVG-1545 KJ025539 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sosybius | NVG-1546 | KJ025540 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sosybins NVG-1547 | KJ025541 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SP,
H. sosybius NVG-1549 KJ025542 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sosybius | NVG-1550 | KJ025543 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. sosybins NVG-1552 | KJ025544 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SP,
H. sosybius NVG-1553 KJ025545 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
H. sosybins NVG-1557 | KJ025546 TX: Fort Bend Co., Brazos Bend SP, nr. 17-Aug-2013 | Nick V. Grishin

Hale L., 29.38008 -95.58473, 16 m
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Species Voucher GenBank Locality Date Collector
) TX: Fort Bend Co., Brazos Bend SB, nr. . .
H. sosybius NVG-1559 | KJ025547 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
. TX: Fort Bend Co., Brazos Bend SP, nr. . -
H. sosybius NVG-1561 | KJ025548 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
. TX: Fort Bend Co., Brazos Bend SP, nr. . 1.
H. sosybius NVG-1562 | KJ025549 Hale L, 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
) TX: Fort Bend Co., Brazos Bend SP, nr. . .
H. sosybius NVG-1564 | KJ025550 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
. TX: Fort Bend Co., Brazos Bend SP, nr. : L.
H. sosybius NVG-1566 | KJ025551 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
. TX: Fort Bend Co., Brazos Bend SP, nr. X o

H. sosybius | NVG-1567 | KJ025552 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin

H. sosybius 13385H04 KJ025553 TX: Comal Co., New Braunfels 3-Oct-1981

H. sosybius 13385H11 | KJ025554 TX: Williamson Co., Florence 3-Sep-1974 | ]. Parkinson

; . D. E. Gaskin &

H. sosybius 13385H03 | KJ025555 TX: Uvalde Co., Utopia 10-Jun-1992 FAL

) . . {9-23}-Sep- |D. E. Gaskin &
H. sosybins 13385H05 | KJ025556 TX: Uvalde Co., Utopia 1994 FAL

. . . {9-23}-Sep- | D. E. Gaskin &
H. sosybius 13385H06 KJ025557 TX: Uvalde Co., Utopia 1994 FAL

. . {13-22}-Apr- .
H. sosybius 13385H07 | KJ025558 TX: Uvalde Co., Utopia 1995 D. E. Gaskin
H. sosybins | 13385H08 | KJ025559 TX: Uvalde Co., Utopia {13’12925’5’“?“ D. E. Gaskin

. FL: Highlands Co., Lake Placid,

H. sosybius 13385G12 KJ025560 Archbold Biological Station 17-Feb-1985 | D. C. Ferguson
H. sosybius* | 13386A07 | KJ025561 GA: Chatham Co., Savannah 28-Jul-1958 C"g' S;l’:ﬁo“
H. sosybius™ | NVG-1845 | KJ025562 FL: N of L. Okeechobee 29-Mar-1983 | Ralf H. Anken

H. sosybius 15609E04 | KJ025563 FL: Pinellas Co., St. Petersburg 3-Nov-1938 | H. E. Wilford

H. sosybius 13385G10 | KJ025564 SC: Clarendon Co. Aug-1909

H. sosybius 13385H09 | KJ025565 TX: Bastrop Co., Bastrop prior to 1896 ane;/?;i:f

H. sosybius 13386A01 KJ025566 TX: Guadalupe Co., Seguin 26-Oct-1905 E C. Pratt

H. sosybius 13386A04 KJ025567 LA: Jackson Parish, Jonesboro 4-Jun-1920 | G. W. Rawson

H. sosybius 13386A06 KJ025568 LA: Jefferson Parish, Harahan 11-Aug-1944 | W.D. Field
H. hermybius | NVG-1603 | KJ025569 | TX: Cameron Co., E of Brownsville | 17-Mar-2003 | Nick V. Grishin
H. hermybius | NVG-1607 | KJ025570 | TX: Cameron Co., E of Brownsville | 18-Jan-2003 |Nick V. Grishin
H. hermybius | NVG-1609 | KJ025571 | TX: Cameron Co., E of Brownsville | 30-Mar-2003 | Nick V. Grishin
H. hermybius | NVG-1610 | KJ025572 | TX: Cameron Co., E of Brownsville | 9-Mar-2003 |Nick V. Grishin
H. hermybius | NVG-1611 KJ025573 | TX: Cameron Co., E of Brownsville | 14-Mar-2003 | Nick V. Grishin
H. hermybius | NVG-1612 KJ025574 | TX: Cameron Co., E of Brownsville | 16-Mar-2003 | Nick V. Grishin
H. hermybius | NVG-1628 KJ025575 TX: Cameron Co., E of Brownsville | 19-Oct-1997 | Nick V. Grishin

TX: Hidalgo Co., 1.5 air mi SE of William R
H. hermybius | NVG-1695 | KJ025576 |  Relampago, Rio Rico Rd., 26.07 | 19-Oct-2013 Hham B
Dempwolf

-97.891,21 m
TX: Hidalgo Co., 1.5 air mi SE of William R
H. hermybius | NVG-1698 | KJ025577 Relampago, Rio Rico Rd., 26.07 19-Oct-2013 am
Dempwolf

-97.891,21 m
TX: Hidalgo Co., 1.5 air mi SE of William R
H. hermybius | NVG-1699 | KJ025578 Relampago, Rio Rico Rd., 26.07 19-Oct-2013 am =
Dempwolf

-97.891,21 m
. TX: Starr Co., Rio Grande City, Fort William R.
H. hermybius | NVG-1712 | KJ025579 Ringgold, 26.3707 -98.8064, 45 m 20-Oct-2013 Dempwolf
) TX: Starr Co., Rio Grande City, Fort William R.
H.hermpbins | NVGA714 | KJ025580 | 00 e et s | 20002013 | DO
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Species Voucher GenBank Locality Date Collector
TX: Starr Co., Roma, S of Roma William R.
H. hermybius | NVG-1726 | KJ025581 International Bridge, 26.4035 20-Oct-2013 D‘ am y
-99.0175, 50 m cmpwo
TX: Starr Co., Roma, S of Roma William R
H. hermybius | NVG-1727 KJ025582 International Bridge, 26.4035 20-Oct-2013 D(i.r:mol%
-99.0175, 50 m P
. TX: Starr Co., 0.5 mi S of Fronton, William R.
H. hermybius | NVG-1735 | KJ025583 26.399 -99.085, 50 m 20-Oct-2013 Dempwolf
) TX: Starr Co., 0.5 mi S of Fronton, William R.
H. hermybius | NVG-1737 | KJ025584 26399 -99.085. 50 m 20-Oct-2013 Dempwolf
. TX: Starr Co., Salineno @ Rio Grande, William R.
H. hermybius | NVG-1747 | KJ025585 26.51463 -99.11633. 53 m 23-Oct-2013 Dempwolf
H. hermybins | NVG-1635 | Kjo2ssse | | Zapaa Co, San Ygnaco @ Rio | 5 (5 507 | Nick V. Grishin
Grande, 92 m
H. hermybius | 13385H10 | KJ025587 TX: Webb Co., Laredo 15-Apr-1949 | E.L.Todd
TX: Fort Bend Co., Brazos Bend SP,
H. intricata NVG-1541 KJ025588 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend S,
H. intricata | NVG-1548 | KJ025589 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
TX: Fort Bend Co., Brazos Bend SB,
H. intricara | NVG-1551 | KJ025590 | Horseshoe L. tr., 29.38193 -95.61141, | 17-Aug-2013 | Nick V. Grishin
15m
L TX: Fort Bend Co., Brazos Bend SP, nr. . -
H. intricata | NVG-1554 | KJ025591 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
L TX: Fort Bend Co., Brazos Bend SP, nr. . -
H. intricata | NVG-1555 | KJ025592 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
Lo TX: Fort Bend Co., Brazos Bend SB, nr. . .
H. intricata | NVG-1556 | KJ025593 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
L TX: Fort Bend Co., Brazos Bend SP, nr. . ..
H. intricata | NVG-1558 | KJ025594 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
- TX: Fort Bend Co., Brazos Bend SP, nr. ) .
H. intricata NVG-1560 | KJ025595 Hale L., 29.38008 -95.58473. 16 m 17-Aug-2013 | Nick V. Grishin
L TX: Fort Bend Co., Brazos Bend SB, nr. . .
H. intricata | NVG-1563 | KJ025596 Hale L., 29.38008 -95.58473, 16 m 17-Aug-2013 | Nick V. Grishin
L TX: Fort Bend Co., Brazos Bend SP, nr. : L.
H. intricata | NVG-1565 | KJ025597 Hale L., 29.38008 -95.58473. 16 m 17-Aug-2013 | Nick V. Grishin
L TX: San Jacinto Co., Sam Houston NE . 1.
H. intricata | NVG-1629 | KJ025598 USF217 @ Big Creek, 58 m 12-Apr-1998 | Nick V. Grishin
L TX: Brazoria Co., Bar-X Ranch, Rd. . .
H. intricata NVG-1631 KJ025599 971N, 29.13252 -95.58340, 7 m 4-Mar-2000 | Nick V. Grishin
H. intricata | 13385G07 | KJoaseoo | SO Charleston Co. MeClellanville, | 1970 | b ¢ Ferguson
Wedge Plantation
H. intricata 13385H01 KJ025601 FL: Alachua Co., Gainesville 12-Mar-1983 | Scott W. Gross
H. intricata 13385H02 | KJ025602 | FL: “Putnam Co | Shell Bluff Landing” | 29-Sep-1985 | George Balogh
H. intricata 13386A03 KJ025603 LA: Jefferson Parish, Harahan 28-Jun-1944 | W. D. Field
H. intricata 13385G08 | KJ025604 SC: Clarendon Co. 9-Aug-1898
H. intricata 13385G09 KJ025605 SC: Clarendon Co. Aug-1910
H. intricata 13385G11 KJ025606 SC: Clarendon Co. Aug-1910
H inmricata | 13386A02 | KJ025607 “Flatbush LI” prior to 1941 | P %‘ﬁflhardt
. DNA- +|  NC: Swain Co., AN9, Smokemont
Hsogbine | yrproggy | SU089906 Stables, 35.5504 -83.3084 20Jul2004 | R M. Pyle
H. sosybius | NSHer-EUA07 | KF466083* TN: Rutheford Co., 35.70 -86.33 2009 A. V. Z. Brower
H. sosybius | NSHer-EUA08 | KF466084* TN: Rutheford Co., 35.70 -86.33 2009 A. V. Z. Brower
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Species Voucher GenBank Locality Date Collector
. DNA- «|  TN: Blount Co. AN2, Cades Cove,
Hesogbins | yrprogay | SY907"| | e Forge Cr. Rd. 35.583 -83.838 | 20Jul2004 | R.M. Dyle
. DNA- | TN: Blount Co. AN2, Cades Cove,
H. sosybius ATBI-0848 GU089308 along Forge Cr. Rd. 35.583 -83.838 20-Jul-2004 R. M. Pyle
. DNA- | TN: Blount Co. AN2, Cades Cove,
. sogbins | xrprogag | SY9999Y | long Forge Cr. Rd. 35.583 -83.838 | 20Ju2004 | R M. Byle
. DNA- | TN: Sevier Co., Lyon Spring Rd., 35.6
H. sosybius ATBLA4110 GU088393 834 22-May-2005 |  Segebarth
. DNA- .| TN: Sevier Co., Lyon Spring Rd., 35.6
H. sosybius ATBLA4109 GU088394 83.4 22-May-2005 | Segebarth
H. sosybius | NSHer-EUA02 | KF466080* FL: Gainesville, 29.65 -82.32 Apr-2009 | K. R. Willmott
H. sosybius | NSHer-EUA03 | KF466081* FL: Gainesville, 29.65 -82.32 Apr-2009 | K. R. Willmott
H. sosybius | NSHer-EUA06 | KF466082* FL: Gainesville, 29.65 -82.32 Apr-2009 | K. R. Willmott
H. cucullina | NSHer-PE03 | KF466142* Peru C Pena
) . | Brazil: Sao Paulo, Serra do Japi, Jundiai, .
H. gisella NSHer-J29 | KF466092 26-Feb-2008 | P E. C. Peixoto
-23.22 -46.92
H. atalanta | R10_CA_SP | JN109040* Brazil: Sao Paulo, Ribeirao Cachoeira,
' " - - Campinas
Brazil: Minas Gerais, Serra do Cipd, .
- * -
H. hermes | NSHer-MGO08 | KF466108 Jaboticatubas, -18.20 -43.50 Dec-2005 | A.R. M. Silva
H. maimoune | NSHer-CO04 | KF4gg021+ | ColomPia Meta_’;;"g‘;“e Bavaria, 418 | ¢ 5¢2006 | M. A. Marin
H. pimpla CP04-10 | GU205843* Peru: Quebrada Siete Jeringas
H. harmonia CP06-93 | GU205842* Peru: Quebrada Siete Jeringas
H fillos | NSHer]17 | Kidoeosor | Prel S10 Paslo, Scia o Japi Jundiai| 56 g, 200 | . . Peisoro
. DNA- +«| TN: Sevier Co., Lyon Spring Rd., 35.6
Megisto cymela ATBL41 14 GU088434 83.4 22-May-2005 | Segebarth
H. intricata ? | DNA96-016 | AY508548* Costa Rica: Puntarenas Province

Abbreviations: SP State Park; L. Lake; Cr Creek tr. trail; nr. near; Co. County; NF National Forest; SF State
Forest Rd. Road

* after the species name indicates primary type specimen, ** is Hermeuptychia hermes kappeli holotype

* after the GenBank number indicates that it was retrieved from GenBank, all other sequences were deter-
mined by us in this study

Only DNA ID tags were obtained for the oldest specimens and their dates are shown in bold font.

Results and discussion

Taxonomic status of various Hermeuptychia populations in Texas has been puzzling
(Miller and Brown 1981, Pelham 2008). Some authors treated them as conspecific with
eastern USA populations, either under the name H. sosybius (Opler and Malikul 1992,
Allen 1997, Glassberg et al. 2000, Opler and Warren 2002, Glassberg 2007) or H. hermes
(Howe 1975, Opler and Krizek 1984, Scott 1986, Neck 1996). Others apparently as-
signed more southern populations to H. hermes, reserving the name H. sosybius for east-
ern butterflies (Miller and Brown 1981, brief comment in Neck 1996, Pelham 2008,
Warren et al. 2013).

As a part of a barcoding exercise to shed some light on taxonomy of Hermeup-
tychia, we obtained DNA sequences from several samples across Texas. The results
were not as expected. In fact, populations from extreme south Texas with the small
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eyespots phenotype characteristic of H. hermes revealed barcodes more similar to those
across eastern US. Genitalic examinations showed that even specimens from Tamauli-
pas and San Luis Potosi, Mexico possessed characters of morphogroup 4 (i.e. the one
that includes H. sosybius) from Seraphim et al. (2014).

However, much to our surprise, several specimens from southeast (but not south-
ernmost) Texas, namely from the Brazos Bend State Park in Fort Bend County near
Houston, possessed barcodes 3.5% different from those of all other USA populations
and, as found by BLAST (Altschul et al. 1990), more than 2% different from all other
available sequences (except one, discussed below) in GenBank (Benson et al. 2013).
Both males and females were in the sample with the unusual barcodes.

Suspecting DNA introgression, similar to that reported by Zakharov et al. (2009),
or some yet unexplained irregularities with barcodes, we critically inspected genitalia of
these butterflies. Even more surprisingly, both male and female genitalia of the specimens
with unusual barcodes differed profoundly from those with classic morphogroup 4 (sug-
gested H. sosybius) barcodes, and male genitalia were more similar to morphogroups 5, 6
and possibly 7 of Seraphim et al. (2014), differing in certain details from all of them. The
morphogroups 5 and 6 included specimens from Peru and south Brazil and were associ-
ated with the names H. cucullina (Weymer, 1911) (type locality: Bolivia) and H. gisella
(Hayward, 1957), reinstated status (type locality: Bolivia) per data provided by Seraphim et
al. (2014). Morphogroup 7 referred to an unnamed phenotype from South Brazil.

Apparently, in Fort Bend County, Texas there exist two sympatric and synchronic
Hermeuptychia species (collected on the 