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Abstract

Amphipods in the parvorder Oedicerotidira are burrowers, furrowers, or surface skimmers. Members of
the parvorder share a well-developed posteroventral lobe on coxa 4, an equilobate coxa 5, an immensely
elongate pereopod 7 that differs in structure from pereopod 6, and an entire telson. Within the parvorder,
only the family Oedicerotidae has been documented from Bocas del Toro, Panama, represented by two
species. This research documents a range extension for Hartmanodes nyei (Shoemaker, 1933) and describes
a new species of Synchelidium Sars, 1892. An identification key to the species of Caribbean Oedicerotidae

of Panama is provided.
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Introduction

Parvorder Oedicerotidira Lilljeborg, 1865 (Lilljeborg 1865b) is comprised of 302
species, with representative species documented around the world. Members of
Oedicerotidira share a well-developed posteroventral lobe on coxa 4, an equilobate
coxa 5, an immensely elongate pereopod 7 that differs in structure from pereopod
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6, and an entire telson (Lowry and Myers 2017). The parvorder contains three
families of burrowing, furrowing, or surface skimming amphipods: Exoedicerotidae
Barnard & Drummond, 1982 (20 spp.), Oedicerotidae Lilljeborg, 1865 (262 spp.),
and Paracalliopiidae Barnard & Karaman, 1982 (20 spp.). Only one of these fami-
lies, the Oedicerotidae, is known to occur in the Caribbean Sea and, to date, only
six species within that family have been reported from the Caribbean: Aceroides
(Patoides) synparis (Barnard, 1964); Americhelidium americanum (Bousfield, 1973);
Hartmanodes nyei (Shoemaker, 1933); Kroyera carinata Bate, 1857 (as Monoculodes cf.
carinatus); Perioculodes cerasinus Thomas & Barnard, 1985; Westwoodilla longimana
Shoemaker, 1934 (LeCroy et. al. 2009; Martin et. al. 2013). Of these Caribbean
species, only A. synparis has been documented from Panamanian waters, occurring
at a depth of 850 m (Barnard 1964).

Defining characteristics of amphipods in the family Oedicerotidae include having
a well-developed antenna 2, reaching at least half the length of antenna 1; a strong
down-curved rostrum; well-developed dorsolateral eyes; coxae 1-3 well-developed,
each longer than the previous coxa; a subchelate gnathopod 1; article 3 of gnathopod
2 less than 2 x as long as wide; and a distally attenuate pereopod 7 that is longer and
more slender than pereopod 6. Amphipods in the family Oedicerotidae differ from
those in the families Exoedicerotidae and Paracalliopidae in having separate urosomite
segments and lacking the oblique setal row on the maxilla 2 inner plate (Lowry and
Myers 2017). Most species of the parvorder burrow into sediment, but little else is
known about their ecology.

Two species of oedicerotid amphipods were collected from Bocas del Toro, Pana-
ma, one of which is new to science. Both species are diagnosed and the new species is
described herein, and an identification key is provided to distinguish between the three
species known from the Caribbean waters of Panama.

Materials and methods

Amphipods were collected by hand using a Ziploc bag to scoop up fine sand from
Crawl Cay, Bocas del Toro, Panama at depths of 1.5-5.0 m. The sand was elutriated
with freshwater to remove amphipods. Live specimens were sorted to morphospe-
cies, placed in clove oil for imaging, and preserved in 99.5% EtOH for later exami-
nation. Preserved specimens were transferred to glycerol, measured from the tip of
the rostrum to the base of the telson, and dissected under a stereomicroscope. Speci-
mens were illustrated using a Meiji MT5900L phase contrast microscope with an
Olympus U-DA drawing tube attached. Illustrations were digitally inked following
Coleman (2003) in Adobe Illustrator 2020 using a Wacom Intuos Pro Pen Tablet.
Specimens are deposited in the Smithsonian Institution, U.S. National Museum of
Natural History (USNM).
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Results
Descriptions

Parvorder Oedicerotidira Lilljeborg, 1865 (Lilljeborg, 1865b)
Superfamily Oedicerotoidea Lilljeborg, 1865 (Lilljeborg, 1865a)
Family Oedicerotidae Lilljeborg, 1865 (Lilljeborg, 1865b)

Genus Hartmanodes Bousfield & Chevrier, 1996

Generic diagnosis. Antenna 1 shorter than antenna 2; male antenna 2 much longer
than that of female; head, rostrum large, apex deflexed. Gnathopods 1 and 2 not sexu-
ally dimorphic; gnathopod 1 carpus broad, propodus long, ovate; Gnathopod 2 sub-
chelate, carpus narrow, propodus elongate, narrowing distally. Pereopod 5 coxa large,
deep, equilobate. Pereopod 7 basis with small posterodistal lobe. Telson short, apex
truncate or emarginate.

Hartmanodes nyei (Shoemaker, 1933)
Figs 1, 2, 6A

Monoculodes nyei Shoemaker, 1933: 9, fig. 5.
Hartmanodes nyei: Bousfield and Chevrier 1996: 92; LeCroy 2000: 169, fig. 205.

Material examined. Panama ¢ 1 @, 4.0 mm; Bocas del Toro, Crawl Cay; 9.2475°N,
82.1290°W/; depth 5 m, in sand; 12 Aug 2021; K.N. White leg; USNM 1522425 o
1 &, 3.5 mm; same station data as for preceding; USNM 1522426 ¢ 4 Q; same station
data as for preceding; USNM 1522427 « 1 9, 1 &, 2 juvenile; Bocas del Toro, Crawl
Caye; 9.2376°N, 82.1438°W/; depth 2 m, in sand, 11 Aug 2021; K.N. White leg.;
USNM 1522428.

Diagnosis. Antenna 1 of female subequal to peduncle of antenna 2; antenna 2 of
male much longer than that of female; head, anterodorsal angle broadly subquadrate.
Pereopods 3 and 4 propodus subrectangular, dactylus elongate, slender; pereopods 5
and 6 dactylus elongate, subequal to propodus in length; pereopod 7 basis posterior
margin with several short setae, carpus and propodus, posterior margin with several
spine groups, dactylus elongate, slender.

Distribution. U.S.A.: Gulf of Mexico (Rakocinski et al. 1993), South Florida
(Shoemaker 1933; Thomas 1993), Pacific California (Barnard 1962; Bousfield and
Chevrier 1996); South America: Brazil (Shoemaker 1933); Central America: Belize
(Thomas 1993), Panama (present study).

Ecology. These amphipods burrow into sand in shallow subtidal habitats.
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Figure |. Hartmanodes nyei, female, 4.0 mm, pereopod 3, pereopod 3 dactyl with setae removed, pereo-

pod 6 and 7, antennae 1 and 2; male, 3.5 mm, antenna 1 and antenna 2 (broken). Scale bars: 0.1 mm.
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Figure 2. Hartmanodes nyei, female, 4.0 mm, gnathopods 1 and 2 lateral. Scale bar 0.1 mm.

Genus Synchelidium Sars, 1892

Generic diagnosis. Antenna 1 shorter than antenna 2; male antenna 2 much longer than
that of female; head, rostrum strong, distally deflexed. Gnathopods 1 and 2 not sexually
dimorphic; gnathopod 1 carpus elongate, slender, propodus broad; Gnathopod 2 chelate,
carpal lobe slender, propodus elongate. Pereopod 5 coxa medium, deep, equilobate. Pereo-
pod 7 basis lacking or with weak posterior lobe. Telson short, apex emarginate or rounded.

Synchelidium purpurivitellum sp. nov.
https://zoobank.org/117F5F75-7DE0-403D-8CIE-34DCB11C8EC1
Figs 3-5, 6B

Type locality. Bocas del Toro, Panama: Crawl Cay, 9.2475°N, 82.1290°W, depth 5 m,
in sand.

Material examined. Holotype: Panama ¢ 1 @, 2.3 mm; Bocas del Toro, Crawl
Cay; 9.2475°N, 82.1290°W; depth 5 m, in sand; 12 Aug 2021; K.N. White leg;
USNM 1522429.

Paratypes: PaNama © 1 &, 2.0 mm; same station data as for preceding; USNM
1522430 ¢ 1 @, 2.0 mm; same station data as for preceding; USNM 1522431.
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Figure 3. Synchelidium purpurivitellum sp. nov. holotype female, 2.3 mm, habitus; paratype male,
2.0 mm: head, antennae broken. Scale bars: 0.5 mm.

Other material: Panama * 2 9, 1 3, 3 juvenile, same station data as for preceding;
USNM 1522432.

Diagnosis. Gnathopod 1 propodus, palm regularly toothed. Gnathopod 2 propo-
dus slender, 6 x length of dactyl. Pereopod 3 propodus with anteroproximal margin
longer than anterodistal margin, dactylus short, stubby. Coxa 4 posteroventral angle
slightly produced. Coxa 6 posteroventral angle narrowly rounded. Pereopod 7 merus
with spines on posterior margin slightly shorter than width of article. Epimeron 3 an-
teroventral margin narrowly produced. Telson thickened dorsoventrally, narrowing dis-
tally, apex subtruncate with two medium setae dorsolaterally, two short setae medially.

Description. Female (holotype, 2.3 mm). Head. Rostrum deflexed, reaching ven-
tral margin of head, not surpassing article 1 of antenna 1. Eyes large, covering entire
anterior portion of head. Antenna 1 length surpassing peduncle of antenna 2, mod-
erately setose, peduncle segments subequal; flagellum 5-articulate. Antenna 2 is 1.2 x
length of antenna 1, flagellum 5-articulate. Maxilliped, inner plate with four apical
setae, outer plate with four or five distomedial, marginal setae. Lower lip, inner lobes
rounded, outer lobes with large gape, apically setose. Maxilla 1 outer lobe with five api-
cal plumose setae; palp bi-articulate, with three apical setae. Maxilla 2 inner plate with
two apical setae, outer plate with three apical setae. Mandibles similar, incisors dentate;
left mandible lacinia mobilis 6-dentate, right mandible lacinia mobilis 4-dentate; four
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Figure 4. Synchelidium purpurivitellum sp. nov. holotype female, 2.3 mm, gnathopods 1 and 2 lateral,
G1 medial palm, left mandible, maxilla 1 and 2; paratype male, 2.0 mm: pereopod 7 (dactyl broken),
telson. Scale bars: 0.1 mm.
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accessory spines; molar process small; palp tri-articulate, article 2 with three setae, arti-
cle 3 subequal in length with article 1, with two or three setae. Upper lip asymmetrical,
apically setose.

Pereon. Coxae weakly setose on distal margin; coxae 1-3 subrectangular; coxa 4
subquadrate, slightly produced posterodistally. Gnathopod 1 subchelate; basis with
few short setae on anterior margin; merus not expanded; carpal lobe reaching palmar
angle, with two distal setae; propodus ovate, palm oblique, regularly toothed, defined
by blunt tipped spine; dactylus reaching palmar angle. Gnathopod 2 chelate; basis
slender, with one short seta on anterodistal margin; propodus minutely toothed on
cutting edge of fixed finger, sparsely setose; total length of dactylus one-sixth of propo-
dus, smooth. Pereopods 3 and 4 bases slender, with long plumose setae on anterodistal
and posterodistal margins; propodus with anteroproximal margin longer than antero-
distal margin; dactylus short, stout, one-fourth length of propodus. Pereopod 5 basis
anterior margin with distally located plumose setae and a single row of medial plumose
setae along the midline; propodus subequal to carpus. Pereopod 6 moderately setose;
propodus subequal to carpus. Pereopod 7 basis subrectangular, lacking posterodistal
lobe, posterior margin lined with short setae; dactylus styliform, at least as long as
propodus (broken).

Pleon. Epimera 1-3 margins smooth, bare; epimeron 3, posteroventral margin
evenly rounded. Uropod 1, peduncle 1.2 x length of outer ramus, inner and outer rami
subequal in length, inner ramus with one robust marginal seta, outer ramus with four
robust setae, inner and outer rami lined with fine setae. Uropod 2 peduncle subequal
in length to outer ramus, inner ramus broken, inner ramus with one robust marginal
seta, outer ramus with three robust setae, inner and outer rami lined with fine setae.
Uropod 3 peduncle 0.3 x length of outer ramus, inner ramus 1.2 x length of outer
ramus, each ramus with one robust seta, lined with fine setae. Telson thickened dors-
oventrally, narrowing distally, apex subtruncate with two medium setae dorsolaterally,
two short setae medially.

Male (paratype, 2.0 mm). Similar in all aspects to the female with the exception
of the following: Eye slightly larger; antenna 2 flagellum elongate, at least 0.5 x body
length (broken); gnathopods 1 and 2 bases slightly wider than in female.

Etymology. After the Latin purpur, meaning purple and vizellum, meaning yolk
and referring to the striking purple color of the eggs in the brood pouch of females of
this species.

Distribution. Panama: Bocas del Toro (present study).

Ecology. These amphipods burrow into sand in shallow subtidal habitats.

Remarks. Synchelidium purpurivitellum sp. nov. is similar to the geographical-
ly close species Americhelidum americanum in many aspects, but differs in having a
strongly toothed gnathopod 1 propodal palm (smooth in A. americanum), a broadly
rounded posteroventral corner of epimeron 2 (produced in A. americanum), and lack-
ing the posterodistal lobe found on the basis of pereopod 7 in A. americanum.

Within the genus, Synchelidium purpurivitellum sp. nov. is most similar to Synche-
lidium maculatum Stebbing, 1906, sharing the long gnathopod 1 carpus and toothed
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Figure 5. Synchelidium purpurivitellum sp. nov. holotype female, 2.3 mm, antennae 1 and 2, pereopods

3 and 4, uropods 1-3; paratype male, 2.0 mm: maxilliped. Scale bars: 0.1 mm.
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Figure 6. Photographs of live specimens A Hartmanodes nyei, male B Synchelidium purpurivitellum sp.

nov. female. Scale bar: 1.0 mm.
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propodus palm, minute pereopod 3 and 4 dactyls, and rounded posteroventral corner
of epimeron 2. It differs from S. maculatum in having shorter antenna 1 flagellum,
subrectangular gnathopod 1 propodus (ovate in S. maculatum), and subtruncate telson
(rounded in S. maculatum). The subtruncate telson distinguishes S. purpurivitellum sp.
nov. from all other Synchelidium species, but this character most resembles Synchelidium
intermedium Sars, 1892, which has a truncate telson.

Identification Key to the Caribbean Oedicerotae of Panama

1 Gnathopod 1, carpal lobe slender; gnathopod 2 chelate; pereopods 3 and 4,
dactylus short.....ccovecnivicncnnne. Synchelidium purpurivitellum sp. nov
- Gnathopod 1, carpal lobe broad; gnathopod 2 subchelate; pereopods 3 and 4,
dactylus 1ong.......ccocuiiiiiiiiiiii, 2
2 Eye well-developed; pereopods 3 and 4, carpus subquadrate, not produced,
subequal in width to propodus; pereopod 7, basis without facial setae; telson
apically truncate........cccoeeveininiineiinincccee Hartmanodes nyei

- Eye absent; pereopods 3 and 4, carpus posteroventrally produced, 3 x as wide
as propodus; pereopod 7, basis with facial setae; telson apically convex.........
...................................................................... Aceroides (Patoides) synparis

Discussion

The results of this study increase the number of Caribbean oedicerotid amphipods
known from Panama to three, with the documentation of a new species and a range
extension to include Panama for H. nyei. Hartmanodes nyei has previously been report-
ed from the western Atlantic Ocean, including the Caribbean Sea (Shoemaker 1933;
Rakocinski et al. 1993; Thomas 1993; LeCroy 2000), with two questionable records in
the Pacific Gulf of California (Barnard 1962; Bousfield and Chevrier 1996).

The genus Synchelidium now contains eight species worldwide, with Synchelidium
purpurivitellum sp. nov. being the first Caribbean species of the genus. Americhelidium
americanum was reported from the Caribbean as Synchelidium americanum before the
closely related genus Americhelidum Bousfield & Chevrier, 1996 was erected (Thomas
1993). Bousfield and Chevrier (1996) designated Americhelidium as a North Pacific
coastal marine genus, including A. americanum, and Synchelidium as a European
Atlantic genus. Despite this designation, Synchelidium purpurivitellum sp. nov. is
placed in the genus based on the strongly toothed gnathopod 1 propodus, broadly
rounded epimeron 2, and the lack of a posterodistal lobe on the basis of pereopod 7,
all of which are the diagnostic characters selected by Bousfield and Chevrier (1996)
to distinguish this genus from Americhelidium. It is likely that the genera have a wider
distribution, but have yet to be documented properly, given the similarities among the
species, which would explain its presence in Caribbean Panama. Future investigation
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of additional material, including type material will aid in understanding the relation-
ships between species of the Americhelidium and Synchelidium. Documenting these
sand burrowing species from Bocas del Toro may allow their inclusion in future ap-
plied studies, including studies on trophic interactions, habitat-use, and population or
community analyses.

Funding

Funding for this study was provided by a National Science Foundation grant:
Collaborative Research: ARTS: Understanding Tropical Invertebrate Diversity Through
Integrative Revisionary Systematics and Training (1856421). Publication costs were
provided by the Georgia College & State University GC Journeys Program.

Acknowledgements

Logistical support and facilities were provided by Georgia College & State University
Department of Biological and Environmental Sciences and the Smithsonian Tropical
Research Institute (STRI). Special thanks to Carolina Cesar for assistance with diving
and collecting in Bocas del Toro. Comments and suggestions from Sara LeCroy and
Azman Abdul Rahim greatly improved the manuscript.

References

Barnard JL (1962) Benthic marine Amphipoda of southern California: Family Oedicerotidae.
Pacific Naturalist 3(12): 349-371. http://hdl.handle.net/1834/27427

Barnard JL (1964) Deep-sea Amphipoda (Crustacea) collected by R.V.“Vema” in the eastern
Pacific Ocean and the Caribbean and Mediterranean Seas. Bulletin of the American Mu-
seum of Natural History 127(1): 3-46. http://hdl.handle.net/2246/1119

Barnard JL, Drummond MM (1982) Redescription of Exoediceros fossor (Stimpson, 1856), an
Australian marine fossorial Amphipod, the type-genus of the new family Exoedicerotidae.
Proceedings of the Biological Society of Washington 95(3): 610-620. http://www.
biodiversitylibrary.org/page/1694499

Barnard JL, Karaman GS (1982) Classificatory revisions in gammaridean Amphipoda
(Crustacea), Part 2. Proceedings of the Biological Society of Washington 95(1): 167-187.
hteps://doi.org/10.5479/51.00810282.360

Bate CS (1857) A synopsis of the British edriophthalmous Crustacea Part I. Amphipoda.
The Annals and Magazine of Natural History, series 2 19(110): 135-152. https://doi.
0rg/10.1080/00222935708697715

Bousfield EL (1973) Shallow-water Gammaridean Amphipoda of New England. Cornell Uni-
versity Press, New York, 312 pp.


http://hdl.handle.net/1834/27427
http://hdl.handle.net/2246/1119
http://www.biodiversitylibrary.org/page/1694499
http://www.biodiversitylibrary.org/page/1694499
https://doi.org/10.5479/si.00810282.360
https://doi.org/10.1080/00222935708697715
https://doi.org/10.1080/00222935708697715

Oedicerotidira of Panama 49

Bousfield EL, Chevrier A (1996) The Amphipod Family Oedicerotidae on the Pacific Coast of
North America. 1. The Monoculodes & Synchelidium Generic Complexes. Systematics and
Distributional Ecology: Amphipacifica 2(2): 75-148.

Coleman CO (2003) “Digital inking”: How to make perfect line drawings on computers. Or-
ganisms, Diversity & Evolution 3(14): 1-14. https://doi.org/10.1078/1439-6092-00081

LeCroy SE (2000) An Illustrated Identification Guide to The Nearshore Marine and Estuarine
Gammaridean Amphipoda of Florida: Families Gammaridae, Hadziidae, Isaeidae,
Melitidae and Oedicerotidae. Florida Department of Environmental Protection Annual
Report Contract No. WM724 1: 1-195.

LeCroy SE, Gasca R, Winfield I, Ortiz M, Escobar-Briones E (2009) Amphipoda (Crustacea)
of the Gulf of Mexico. In: Felder DL, Camp DK (Eds) Gulf of Mexico: Origin, Waters,
and Biota. Texas A&M University Press, Texas, 941-972.

Lilljeborg W (18652) Bidrag till kannedomen om underfamiljen Lysianassina inom underordningen
Amphipoda bland kraftdjuren. Nova Acta Regiae Societatis Scientiarum Upsaliensis 3: 1-25.

Lilljeborg W (1865b) On the Lysianassa magellanica H. Milne Edwards, and on the Crustacea
of the suborder Amphipoda and the subfamily Lysianassina found on the coast of Sweden
and Norway. Nova Acta Regiae Societatis Scientarum Upsaliensis 6(1): 1-38. https://doi.
org/10.5962/bhl.title.6806

Lowry JK, Myers AA (2017) A Phylogeny and Classification of the Amphipoda with the estab-
lishment of the new order Ingolfiellida (Crustacea: Peracarida). Zootaxa 4265(1): 1-89.
hteps://doi.org/10.11646/z00taxa.4265.1.1

Martin A, Diaz Y, Miloslavich B, Escobar-Briones E, Guerra-Garcia JM, Ortiz M, Valencia B,
Giraldo A, Klein E (2013) Regional diversity of Amphipoda in the Caribbean Sea. Revista
de Biologfa Tropical 61(4): 1681-1720. https://doi.org/10.15517/rbt.v61i4.12816

Rakocinski CF, Heard RW, LeCroy SE, McLelland JA, Simons T (1993) Seaward change and
zonation of the sandy shore macrofauna at Perdido Key, Florida, U.S.A. Estuarine. Coastal
and Shelf Science 36(1): 81-104. https://doi.org/10.1006/ecss.1993.1007

Sars GO (1892) Amphipoda. Part XIV. Oediceridae (continued). An account of the Crustacea
of Norway, with short descriptions and figures of all the species 1: 297-320[, pls 105—
112]. hetps://doi.org/10.5962/bhl.title. 1164

Shoemaker CR (1933) Amphipoda from Florida and the West Indies. American Museum No-
vitates 598: 1-24.

Shoemaker CR (1934) Three new amphipods. Reports on the collections obtained by the first
Johnson-Smithsonian deep-sea expedition to the Puerto Rican Deep. Smithsonian Miscel-
laneous Collections 91(12): 1-6.

Stebbing TRR (1906) Amphipoda I. Gammaridea. Das Tiereich 21: 1-806. https://doi.
org/10.5962/bhl.title. 1224

Thomas JD (1993) Identification manual for marine Amphipoda (Gammaridea): I. Common
coral reef and rocky bottom amphipods of South Florida. Florida Department of Environ-
mental Protection Final Report Contract No. SP290: 1-83.

Thomas JD, Barnard JL (1985) Perioculodes cerasinus, n. sp., the first record of the genus from
the Caribbean Sea (Amphipoda: Oedicerotidae). Proceedings of the Biological Society of
Washington 98(1): 98-106.


https://doi.org/10.1078/1439-6092-00081
https://doi.org/10.5962/bhl.title.6806
https://doi.org/10.5962/bhl.title.6806
https://doi.org/10.11646/zootaxa.4265.1.1
https://doi.org/10.15517/rbt.v61i4.12816
https://doi.org/10.1006/ecss.1993.1007
https://doi.org/10.5962/bhl.title.1164
https://doi.org/10.5962/bhl.title.1224
https://doi.org/10.5962/bhl.title.1224

50 Elizabeth L. Durham & Kristine N. White / ZooKeys 1159: 37-50 (2023)

Supplementary material |

Collection data for Caribbean Oedicerotidira of Panama

Authors: Elizabeth L. Durham, Kristine N. White

Data type: COL (.xlsx file)

Copyright notice: This dataset is made available under the Open Database License
(http://opendatacommons.org/licenses/odbl/1.0/). The Open Database License
(ODDL) is a license agreement intended to allow users to freely share, modify, and
use this Dataset while maintaining this same freedom for others, provided that the

original source and author(s) are credited.
Link: https://doi.org/10.3897/z00keys.1159.102034.suppl1
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