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Abstract

Two new leucothoid amphipod species are described from the Western Atlantic Ocean. Leucothoe mucifibrosa sp. nov.,
collected from Belize, may represent a member of the “Paraleucothoe” group with a specific sponge host preference.
Leucothoe darthvaderi sp. nov., collected from South Florida, is part of the Leucothoe spinicarpa species complex and
has demonstrated a shift in host preference over time, possibly associated with environmental perturbances.
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Introduction

Sponge-inhabiting leucothoid amphipods vary in host specificity, with some species inhabiting multiple species
of sponges or even different host phyla. One new species, Leucothoe mucifibrosa sp. nov., collected from Belize
prefers a specific sponge host. A second new species, Leucothoe darthvaderi sp. nov., collected from South Florida
occurs in multiple host species, with an interesting shift in host preference. Leucothoe mucifibrosa sp. nov. may
belong to the “Paraleucothoe” group (White & Reimer 2012d; White & Thomas 2022), which may represent a
separate genus upon further examination. Leucothoe darthvaderi sp. nov. belongs to the “spinicarpa’ species com-
plex (White, 2019), and is another in a long line of previously cryptic species attributed to Leucothoe spinicarpa
(Abildgaard, 1789). Both new species are described herein and host preference is discussed.

Materials and Methods

Amphipods were collected in situ from sponge hosts following the methods of Thomas (2015) using SCUBA or
snorkeling. Once separated from their hosts, amphipods were preserved in 2% buffered formalin or 70% ethanol.
Specimens were transferred to glycerin for dissection and illustration. Specimens were drawn using a drawing tube
attached to Meiji MT5900L phase contrast microscope. Pencil drawings were scanned and digitally inked following
the methods of Coleman (2003) in Adobe Illustrator 2020 using a Wacom tablet. Specimens are deposited in the
Gulf Coast Research Laboratory Museum (GCRL) and the Yale Peabody Museum (YPM).
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TAXONOMY

Order Amphipoda Latreille, 1816
Suborder Gammaridea Latreille, 1802
Family Leucothoidae Dana, 1852
Genus Leucothoe Leach, 1814

Leucothoe mucifibrosa sp. nov.
(Figs. 1-4)

http://zoobank.org/urn:1sid:zoobank.org:act: EFC92B75-226 A-4F47-95A1-F4D4D6675603

Type locality: Twin Keys, Belize, 16° 50.224° N, 88° 06.163° W, 6m depth, from the sponge Haliclona mucifibrosa
Weerdt, Rutzler, and Smith, 1991; 26 August 2006, James Darwin Thomas collector.

Holotype: YPM 12.111030, male, 3.14 mm

Paratypes: GCRL6623, female, 3.14 mm, male, 2.64 mm

Other material examined: GCRL 6624, 7 male, 29 female specimens; YPM 1Z.111031, 6 male, 29 female speci-
mens; same station data as type specimens.

Diagnosis: Left and right mandibles each with layered lacinia mobilis; maxilliped outer plate strongly serrate;
gnathopod 1 propodus palm serrate, dactylus reduced, reaching 0.2X propodus length, basis expanded proximally;
telson apical margin rounded, bare.

Description of male holotype: Head. Anterior head margin truncate, anterodistal margin subquadrate. Ventral
cephalic keel slightly excavate anteriorly. Eyes oval. Antenna 1, 0.28X body length, flagellum 7-articulate, accesso-
ry flagellum minute, 1-articulate. Antenna 2, 0.25X body length, 0.88X length of antenna 1, flagellum 5-articulate.
Mandibular palp articles ratios 1-3, 1.0: 2.36:2.09, article 2 with 1 marginal and 1-2 distal setae, article 3 with 2—3
terminal setae, incisors strongly dentate, each lacinia mobilis strongly toothed, layered; left mandible with 8 raker
spines, right mandible with 9 raker spines. Upper lip asymmetrically lobate, anterior margin weakly setose. Lower
lip inner lobes fused, setose; outer lobes with large gape, anterior margins setose. Maxilla 1 palp 2-articulate, with
3 distal setae; outer plate with 4 robust distal setac and 2 slender medial marginal setae. Maxilla 2 inner plate with
3 distal setae, one mediofacial seta, and several slender marginal setae; outer plate with 2 distal and several slender
marginal setae. Maxilliped inner plates, distal margin rounded with deep V-shaped indentation, setose; outer plate
inner margin strongly tuberculate, reaching 0.5X along palp article 1; palp dactyl subequal in length with article 3,
distally acute.

Pereon. Coxae 1-4 relative widths 1.0: 1.5: 1.1: 1.9. Gnathopod 1 coxa anterior margin serrate, anterodistal
margin slightly produced, rounded, distal margin straight, serrate, posterior margin excavate; basis distally inflated,
anterior and posterior margins bare; ischium bare; carpus straight, distal length 7X width, proximal margin smooth;
propodus straight, palm serrate with several small medial setae; dactylus smooth, reaching 0.2X propodus length.
Gnathopod 2 coxa equally as broad as long, wider than coxa 3, smooth, bare, anterior margin rounded, anterodis-
tally rounded, distal and posterior margins straight; basis straight, anterior margin with 2-3 medium setae, posterior
margin bare; carpus reaching 0.5X propodus length, curved, distally tapered, anterior margin serrate; propodus with
single mediofacial setal row 0.84X propodus length, posterior margin smooth, palm convex, serrate with several
small medial setae and one submarginal setal row; dactylus curved, reaching 0.4X propodus length, proximal mar-
gin smooth, bare, anterior margin distally tapered, apically rounded. Pereopod 3 coxa length 0.69X width, antero-
distal corner overriding distal face of coxa 2, serrate, anterior and posterior margins straight, distal margin rounded.
Pereopod 4 coxa anterior margin straight, serrate, distal margin rounded, posterior margin tapered. Pereopods 5—7
coxae, facial setae absent. Pereopods 5—7 bases width length ratios 1: 1.53, 1: 1.38, 1: 1.3, posterior margins serrate,
with few fine setae, pereopod 7 basis posterior margin rounded.

Pleon. Epimera 1-3 bare, epimeron 3 posteroventral corner subquadrate. Uropods 1-3 relative lengths 1.0:
0.63: 0.94. Uropod 1 peduncle subequal in length with inner ramus, outer ramus 0.82X inner ramus length.
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FIGURE 1. Leucothoe mucifibrosa sp. nov. male holotype, 3.14 mm. A Antenna 1 enlarged; B Habitus; C Antenna 2 enlarged,
D Gnathopod 1 medial; E Gnathopod 1 propodus enlarged; F Gnathopod 1 carpus enlarged. Scale bars: 1 = 0.1mm (A), 2 =1
mm (B), 3 =0.5 mm (D), 4 =0.1 mm (E,F).
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per lip; E Maxilla 1; F Maxilla 1

(E), 3=0.1 mm (F-H).
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FIGURE 3. Leucothoe mucifibrosa sp. nov. female paratype, 3.44 mm. A Gnathopod 1 medial; B Gnathopod 2 medial. Leu-
cothoe mucifibrosa sp. nov. male holotype, 3.14 mm. C Telson; D Gnathopod 2 medial; E Uropod 1; F Uropod 2; G Uropod 3.
Scale bars: 1 = 0.5mm (A,B), 2 =0.5 mm (D), 3 =0.1 mm (C), 4 = 0.5 mm (E-G).
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Uropod 2 peduncle subequal in length with inner ramus, outer ramus 0.67X inner ramus length, Uropod 3 peduncle
1.2X inner ramus length, outer ramus subequal in length with inner ramus. Uropods 1-3 inner and outer rami distal
margins with several robust setae. Telson length 2.5X width, apical margin rounded, bare; with 2 plumose facial
setae.
Female sexually dimorphic characters: Like male in all aspects except gnathopod 2 carpus anterior margin

smooth.

Etymology: Referring to the sponge host of this species.

Color: Live specimens are white.

Geographical distribution: Known only from Belize

Ecology: Collected from interior cavities of the sponge Haliclona mucifibrosa. This sponge is tubular in form
and creates a network of mucous strands.

FIGURE 4. Leucothoe mucifibrosa sp. nov. male holotype, 3.14 mm. A Peropod 5; B Pereopod 6; C Pereopod 7. Scale bar: 1
=1 mm (A-C).

Remarks. Leucothoe mucifibrosa sp. nov. shares the short gnathopod 1 dactylus and the elongate maxilliped
outer plate with members of the ‘Paraleucothoe group’ [Leucothoe enko White & Reimer 2012¢, Leucothoe kebukai
White & Reimer 2012¢, Leucothoe nagatai Ishimaru, 1985, Leucothoe obuchii White & Reimer 2012a, Leuco-
thoe panjang White & Thomas, 2022, Leucothoe toribe White & Reimer 2012b, Leucothoe wheromura White &
Thomas, 2022]. Of these species, L. mucifibrosa sp. nov. shares an apically rounded telson with L. enko; the layered
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lacinia mobiles on the mandibles with L. nagatai, L. panjang, and L. wheromura; and a serrate inner margin on
outer plate of maxilliped with L. panjang. The new species, however, differs from all mentioned species in having
a serrate gnathopod 1 propodus palm (smooth in all species except dentate in L. enko). The only other species with
a short gnathopod 1 dactylus documented from Belize is Leucothoe flammosa Thomas & Klebba, 2007, which dif-
fers from the new species in having gnathopod 1 carpus with setose midposterior and posterior margins, lacking the
accessory flagellum on antenna 1 and the layered lacinia mobiles.

Leucothoe darthvaderi sp. nov.
(Figs. 5-8)

Leucothoe sp. F: LeCroy, 2011, p. 639, Fig. 522.
http://zoobank.org/urn:1sid:zoobank.org:act: D4F4B492-25F0-4394-B3B3-BF99CE15141A

Type locality: Mollases Key, Florida, U.S.A, from the sponge Spheciospongia vesparium (Lamarck 1815); 1969,
Richard Heard collector.

Holotype: YPM 12.111032, male, 7.85 mm.

Paratype: GCRL 6625, female, 7.7 mm.

Other material examined: GCRL 6626, 11 male, 33 female specimens, same station data as type specimens.
YPM 1Z.111033, 38 male, 39 female specimens, Channel No. 5, Upper Keys, Florida, U.S.A, 24.823720° N,
80.765323° W, 2 m depth, from the sponge Cliona varians (Duchassaing & Michelotti, 1864); 12 April 2012, James
Darwin Thomas collector.

Diagnosis: Mandibular palp article 2 with 13—15 marginal setae; male gnathopod 2 basis anterior margin with
large serrate tubercles and short setae, carpus apically subtruncate; pereopods 5—7 bases relatively expanded, each
propodus anterior margin with continuous setae, distal setae longer, pereopod 7 basis posteriorly tapered. Female
gnathopod 1 basis posterior margin with several long distal setae.

Description of male holotype: Head. Anterior head margin slightly rounded, anterodistal margin evenly rounded.
Ventral cephalic keel convex anteriorly with subacute anteroventral corner. Eyes reniform. Antenna 1 0.32X body
length, flagellum 11-articulate, accessory flagellum minute, 1-articulate. Antenna 2 0.29X body length, 0.9X length
of antenna 1, flagellum 9-articulate. Mandibular palp ratio of articles 1-3 1.0:2.4:1.0, article 2 with 13—15 marginal
setae, article 3 with 2 terminal setae, left mandible incisor strongly dentate, lacinia mobilis strongly toothed, with
15 raker spines, right mandible incisor strongly dentate, lacinia mobilis weakly toothed, with 15 raker spines. Up-
per lip asymmetrically lobate, anterior margin strongly setose. Lower lip inner lobes fused, setose; outer lobes with
large gape, anterior margins setose. Maxilla 1 palp 2-articulate, with 3 distal setae; outer plate with 6 distal robust
setac and several slender marginal setae. Maxilla 2 inner plate with 7 thick distal setae, inner margin with several
fine setae; outer plate with 2 thick distal and several slender marginal setae. Maxilliped inner plates distal margin
rounded with v-shaped indentation, with few large setae; outer plate inner margin smooth, reaching 0.3X palp article
1; palp article 4 0.73X length of article 3, distally acute.

Pereon. Coxae 14 relative widths 1.0: 1.5: 1.0: 1.7. Gnathopod 1 coxa anterodistal margin strongly produced,
rounded, serrate, bare, distal margin straight, serrate, posterior margin excavate; basis proximally inflated, anterior
margin with several short setae; carpus straight, distal length 9.8X width, proximal margin smooth, lined with short
setae; propodus straight, palm finely dentate with several small lateral setae; dactylus smooth, reaching 0.5X propo-
dus length. Gnathopod 2 coxa equally as broad as long, wider than coxa 3, smooth, bare, anterior margin rounded,
anterodistally rounded, distal margin straight, posterior margin slightly convex; basis straight, anterior margin lined
with large tubercles and short setae, posterior margin bare; carpus 0.55X propodus length, curved, distally subtrun-
cate, anterior margin serrate; propodus with 2 mediofacial setal rows, primary row reaching 0.57X propodus length,
secondary row with one seta, posterior margin smooth, palm convex with several small medial setae and one sub-
marginal setal row, with 2 large and several small tubercles; dactylus curved, reaching 0.50X propodus length,
proximal margin smooth, bare, anterior margin distally tapered, apically acute. Pereopod 3 coxa length 1.33X
width, anterodistal corner overriding distal face of coxa 2, smooth, anterior margin straight, distal margin rounded,
posterior margin tapered. Pereopod 4 coxa smooth, anterior margin straight, distal margin rounded, posterior mar-
gin tapered. Pereopods 5—7 bases width length ratios 1: 1.14, 1: 1.17, 1: 1.13 posterior margins serrate, bare, each
propodus anterior margin with setae distally clustered, pereopod 7 basis posterior margin tapered.
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FIGURE 5. Leucothoe darthvaderi sp. nov. male holotype, 7.85 mm. A habitus; B Antenna 1 enlarged; C Antenna 1 accessory
flagellum; D Antenna 2 enlarged; E Uropod 3; F Uropod 1; G Uropod 2; H Gnahopod 2 medial; I Gnahopod 2 basis enlarged
Scale bars: 1 =1 mm (A), 2 = 0.5 mm (B,D), 3 = 0.5 mm (E-G), 4 = 0.5 mm (H), 5 = 0.5 mm (I).
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FIGURE 6. Leucothoe darthvaderi sp. nov. male holotype, 7.85 mm. A Gnathopod 1 medial; B Gnathopod 1 propodus en-
larged; C Gnathopod 1 carpus enlarged; D Maxilla 2; E Left mandible; F Right mandible; G Maxilliped; H Maxilla 1; I Maxilla
1 outer plate enlarged. Scale bars: 1 = 0.5 mm (A), 2 = 0.5 mm (D-H).
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FIGURE 7. Leucothoe darthvaderi sp. nov. female paratype, 7.7 mm. A Gnathopod 1 medial; B Gnathopod 2 medial. Leuco-
thoe sp. F sp. nov. male holotype, 7.85 mm. C Pereopod 5; D Pereopod 6; E Telson; F Telson apex enlarged; G Lower lip; H
Upper lip. Scale bars: 1 = 0.5 mm (A-D), 2 =0.5 mm (E), 3 = 0.5 mm (G,H).
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FIGURE 8. Leucothoe darthvaderi sp. nov. male holotype, 7.85 mm. A Peropod 5; B Percopod 6; C Pereopod 7. Scale bar: 1
=1 mm (A-C).

Pleon. Epimeron 1 with anteroventral tuft of setae, epimeron 2 with few marginal setae, epimeron 3 bare, pos-
teroventral corner rounded. Uropods 1-3 relative lengths 1.0: 0.69: 0.84. Uropod 1 peduncle 0.90X length of inner
ramus, outer ramus 0.91 X length of inner ramus. Uropod 2 peduncle 0.59X length of inner ramus, outer ramus
0.64X inner ramus length, uropod 3 peduncle 1.08X inner ramus length, outer ramus 0.96X length of inner ramus.
Uropods 1-3, inner and outer rami lined with robust setae. Telson length 2.71X width, apical margin tridentate with
2 apical setae.

Female sexually dimorphic characters: Similar to male in all aspects except for the following: gnathopod 1
basis anterior margin with longer setae and posterodistal margin with several long distal setae; gnathopod 2 basis
anterior margin smooth with several long distal setae.

Etymology: Named for Darth Vader from the Star Wars movie series about the takeover of the Imperial rebel
army, in reference to the rapid appearance and colonization of L. darthvaderi sp. nov. in the host sponge Cliona
varians.

Color: Live specimens have a distinct translucent white color.

Geographical distribution: Known from the Florida Keys and southern Gulf of Mexico

Ecology: Leucothoe darthvaderi sp. nov. is commonly found in the sponge Cliona varians. In 1983, the third
author collected a single specimen of L. darthvaderi sp. nov. from the branchial chamber of the solitary tunicate
Phallusia nigra Savigny, 1816 from Sawyer Key in the Florida Keys.

Remarks: Leucothoe darthvaderi sp. nov. is part of the Leucothoe spincarpa species complex, with a rounded
head and long gnathopod 1 dactylus. It is similar to Leucothoe tunica White, 2019 collected from Florida in overall
appearance, including a long gnathopod 1 dactylus and tapered posterior margin on pereopod 7. The new species
differs from every known leucothoid species in having the gnathopod 2 basis anterior margin lined with large tu-
bercles. The new species shares the long setae on posterodistal margin of female gnathopod 1 basis and the heavily
setose mandibular palp article 2 with Leucothoe ubouhu Thomas & Klebba, 2007, but differs in having an accessory
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flagellum on antenna 1 (lacking in L. ubouhu), rounded head anterodistal head margin (angular in L. ubouhu), pe-
reopod 7 basis posteriorly tapered (rounded in L. ubouhu), and the tuft of setae on epimeron 1 anteroventral margin
(lacking in L. ubouhu).

Discussion

The description of these two species increases the number of leucothoid amphipods to 203 (Horton et al. 2023).
Continued investigation of species demonstrating characters that were once considered unique to the genus Para-
leucothoe, (ie. short gnathopod 1 dactlyus, elongate maxilliped outer plate, uni-articulate maxilla 1 palp) will eluci-
date what species are truly members of the “Paraleucothoe group”.Leucothoe mucifibrosa sp. nov. collected from
interior cavities of the sponge Haliclona mucifibrosa. The extensive network of mucous strands created by the
sponge may deter predators, hence explaining the preference of the amphipods to inhabit this host species. The new
species is frequently found in association with another amphipod Dulichiella lecroyae Lowry and Springthorpe,
2007 usually consisting of one to several hyper adult males with enlarged second gnathopods and numerous females
and juveniles. Adult males of the genus Dulichiella are known to use the enlarged gnathopod 2 to produce a cavita-
tional “pop” like species of alpheid snapping shrimps (Longo et al. 2021).

Continued investigation of species that may have been attributed to Leucothoe spinicarpa regularly reveals new
species. Extensive sampling of Florida Keys sponges over 30+ years for commensal amphipods by the third author,
including Cliona varians, failed to document occurrences of L. darthvaderi sp. nov. after the initial collection in
1969. Following the cold-water anomaly event of January 2010, there was a rapid expansion of C. varians. This his-
torical cold-water event caused the worst coral mortality on record for the Florida Reef Tract (Lirman et al., 2011).
The resulting availability of carbonate coral skeletal elements essentially created a phase shift from coral to sponge
dominated habitats (Bell et al. 2013). This phase shift potentially allowed for rapid colonization and expansion of
C. varians throughout the Florida Keys, creating a rare historical opportunity for leucothoid amphipods to exploit
the potential new sponge hosts. It seems that L. darthvaderi is an opportunistic species and this phase shift would
explain the sudden success of the species after being absent for 30 years.
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