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Abstract

In a continuing effort to describe the cumacean fauna of Puerto Rico we describe three new species of Bodotriidae, a fam-
ily that has never been reported from Puerto Rico before. While finding and describing new microcrustacean species may
not be an impossible task, if there is available taxonomic expertise, the currently described species were found in large
numbers within a short distance from the Marine Laboratories of the University of Puerto Rico where the local reefs have
been studied for over half a century, highlighting the large gaps that exist in our estimates of Caribbean marine diversity.
The three new species, Cyclaspis gurui sp. nov., Cyclaspis mariae sp. nov. and Vaunthompsonia budaii sp. nov. are re-
ported from a fringing reef off La Parguera, southwest coast of Puerto Rico and Vaunthompsonia cristata Bate, 1858 rep-
resents a new record for Puerto Rico from the mesophotic reefs.
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Introduction

In the Caribbean, research emphasis has been placed on the ecology, systematics and disease biology of
scleractinian corals since they provide the calcium carbonate framework for most Caribbean reefs and they have
been steadily declining in the last decades (Gardner et al., 2003). Another important component of the coral reefs is
the biodiversity of their associated fauna, which has been heralded as one of the highest of our planet (Reaka-Kudla
et al., 1997, 2005). However, the limited studies on the biodiversity of small fauna associated with the coral reefs
may never fully describe the existing biodiversity. Among the least studied metazoans of the Caribbean benthos
are the microcrustaceans and especially the cumacean fauna, which is only known from haphazard samples of rare
expeditions of the past. Jones (1969) described a new species Ceratocuma amoena Jones, 1969 from the Puerto
Rico Trench, 2,840 m depth based on specimens collected during the second Galathea expedition on 05/30/1952.
Subsequently, there were no other records of cumaceans from Puerto Rico although there were several
contributions to the knowledge of cumacean fauna from the Caribbean islands of Cuba (Zimmer, 1944; Petrescu,
2004), Jamaica (Petrescu et al., 1993, 1994), Martinique (Zimmer, 1944) and Bahamas (Petrescu & lliffe, 1992;
Petrescu, 1996, 2003). To fill this void, since 2012, the present authors have initiated a systematic study of
cumacean fauna associated with Mesophotic Coral Ecosystems. Mesophotic (middle light) or "twilight" zones are
defined as reefs between 50 and 100 m depth, which are visually dominated by macroalgae, sponges and light-
dependent corals. So far 8 new species of the genera Cumella and Nannastacus and 1 new genus Cumellana, all
belonging to the family Nannastacidae (Petrescu et al., 2012, 2013, 2014a, b) have been described from Puerto
Rico. One species, Cumella solomoni Petrescu, Chatterjee & Schizas, 2013, has been described from St. Croix,
U.S. Virgin Islands (Petrescu et al., 2013). Seventeen species of the genus Cyclaspis and 3 species of the genus
Vaunthompsonia were previously mentioned from western tropical Atlantic. The mesophotic reefs will yield more
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new species of cumaceans to science since they are logistically difficult to sample and thus largely unexplored.
However, the cumacean fauna of shallower coastal reefs may also prove to be surprisingly diverse underscoring the
amount of hidden marine biodiversity.

In the present study, we describe from shallow coastal reefs three new cumacean species of the Family
Bodotriidae which has not been reported before from Puerto Rico. We also report for the first time from the US
Caribbean, the species Vaunthompsonia cristata Bate, 1858, which was collected from mesophotic depths.

Material and methods

The three new species: Cyclaspis gurui sp. nov., C. mariae sp. nov. and Vaunthompsonia budaii sp. nov. were
collected from a fringing reef, San Cristobal Cay, La Parguera, 17°56'32.95"N,67°4'42.09"W, in the southwest
coast of Puerto Rico. San Cristobal Cay is easily accessible and located just a few minutes away from the Marine
Laboratories of the Department of Marine Sciences, University of Puerto Rico, Mayagiiez. The three new
cumacean species were collected zooplankton net (0.063 mm mesh) from the back reef of San Cristobal Cay during
a night (~9:00 PM) tow. The zooplankton net was towed by swimmers at the surface for 10 meters. All
Vaunthompsonia cristata specimens were collected during the 2010-2012 mesophotic cruises organized by the
CCRI-DMS-UPRM team (Sherman et al. 2013). During the cruises, divers equipped with trimix-rebreathers
collected loose substrata, corals, sponges and algae. These materials were sieved into a 0.125 mm sieve and all
retained metazoans were collected. All collected specimens were preserved in 100% ethanol, examined and
separated in broad taxonomic categories with an Olympus SZH10 dissecting stereo-microscope. For the
morphological observations, the cumaceans were dissected in lactic acid. Drawings were prepared using a camera
lucida on an Olympus CH-2 microscope. The terminology follows Bacescu & Petrescu (1999). All specimens are
deposited in the Crustacean Collection of the “Grigore Antipa” National Museum of Natural History in Bucharest
(Muzeul National de Istorie Naturala ”Grigore Antipa”- MGAB).

Systematics

Family Bodotriidae T. Scott, 1901
Subfamily Bodotriinae T. Scott, 1901
Genus Cyclaspis Sars, 1865

Cyclaspis gurui sp. nov.
(Figs. 1, 2)

Material examined. Holotype, 4, MGAB CUM 1691. Type locality: San Cristobal Cay, Puerto Rico,
17°56'32.95"N,67°4'42.09"W, 9.06.2012, night plankton net tow at surface, location of the sample at 4.5 m depth,
collector Nikolaos V. Schizas.

Diagnosis. Carapace with dark spots on anterior half, uropodal peduncle 1.15 times pleonite 6 length, endopod
with 11 setae.

Description. Adult male

Body (Fig. 1 A). Body size: 2.75 mm. Smooth tegument.

Carapace (Fig. 1 A, B). It is 0.27 times the entire body length, numerous dark spots on anterior half, 1.90 times
longer than high, prominent anteroventral corner, frontal lobe 0.38 times as long as carapace, ocular lobe, half of
frontal one, with six lenses.

Antenna 1 (Fig. 1 C). Basal article of peduncle as long as rest of articles together, median one the smallest,
basal article of accessory flagellum much longer than the apical one.

Antenna 2, not figured, its filament reaches the end of pleon.

Maxilliped 3 (Fig. 1 D). Basis 0.57 times as long as rest of articles combined, one pappose seta on medial
margin, long outer process with two apical plumose setae, four plumose setae on its medial margin; two pappose
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setae on medial margin of ischium; merus with 2 short pappose setae on medial margin and a strong outer process
exceeding distal extremity of carpus, 5 pappose setae on medial margin of carpus, 2 simple ones on outer margin;
propodus 0.73 as long as carpus, 3 pappose setae on medial margin, short simple seta on outer margin; dactylus
0.54 times as long as propodus, robust terminal seta as long as dactylus.

FIGURE 1. Cyclaspis gurui sp. nov. Holotype male A, body, lateral view; B, carapace, dorsal view; C, antenna 1; D,
maxilliped 3; E, pereopod 1. Scales in mm: A, B, 1; C-E, 0.2.

Pereopod 1 (Fig. 1 E). Basis 0.46 times as long as entire pereopod, short setules and 7 much stronger on medial
margin; merus as long as ischium, 1 setule on outer margin; carpus 1.45 times as long as merus, 1 setule on medial
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margin; propodus 2.75 times as long as carpus, 1.43 times as long as dactylus, 2 apical setules; dactylus 0.7 times
as long as propodus, 1 stout and 4 slender terminal setae, 1 simple seta on medial margin.
Exopods on maxilliped 3 and pereopod 1.

FIGURE 2. Cyclaspis gurui sp. nov. Holotype male A, pereopod 2, broken; B, pereopod 3, broken; C, pereopod 4; D,
pereopod 5; E, pleopod 1, broken; F, pleopod 2; G, uropod. Scales in mm: A-G, 0.2.

Pereopod 2 (Fig. 2 A). Broken, only basis present, 1 simple seta on outer margin.

Pereopod 3 (Fig. 2 B). Broken, only basis present, 1 simple seta on each margin, 2 simple ones on lateral side.
Pereopod 4 (Fig. 2 C). Basis 0.40 times as long as entire pereopod, scaled tegument, 1 simple seta on each
margin; merus 1.60 times as long as ischium, 1 seta on medial margin of ischium and merus; carpus 1.38 times as

long as merus, 2 long annulate setae on outer margin; dactylus 0.61 times as long as carpus, 1 annulate seta on outer
margin; dactylus half of propodus, stout terminal seta longer than dactylus, scaled tegument.
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Pereopod 5 (Fig. 2 D). Basis 0.34 of entire pereopod length, 2 short setae on medial margin, one longer one on
distal outer margin; 2 setae on outer margin of ischium; merus 2.60 times as long as ischium, 1 long seta on outer
margin; carpus 1.54 times as long as merus, 1 broken annulate seta on medial distal margin; propodus, half of
carpus, 1 annulate seta on medial distal margin; dactylus, half of propodus, with broken terminal seta.

Pleopod 1 (Fig. 2 E), with elongated rami.

Pleopod 2 (Fig. 2 F). Only basal article of exopod is present.

Uropod (Fig. 2 G). Peduncle 1.15 times pleonite 6 length, 7 short pappose setae and 3 longer ones on medial
margin, 1.43 times as long as endopod, 7 setae longer than other 3 distal ones on medial, short stout terminal seta;
broken exopod with 2 plumose long setae on medial margin, endopod with 11 pappose setae on medial margin,
strong curved terminal short seta.

Etymology. The species is dedicated in honor of Prof. B. C. Guru, Utkal University, Bhubaneswar, Orissa,
India, thesis advisor (in D. Sc.) of second author (TC).

Remarks. Cyclaspis gurui sp. nov. is closely related to C. jonesi Roccatagliata (1985). It differs in the
following characters: ocular lobe with 6 marginal lenses instead of 8; pereopod 1 with shorter basis, with more
setae on medial margin of basis, shorter carpus, longer propodus and dactylus; uropodal peduncle with 3 vs. 5
longer setae on medial margin, endopod with 11 vs. 8 setae on medial margin, terminal strong short seta vs. thin
and long one in C. jonesi.

Cyclaspis mariae sp. nov.
(Fig. 3)

Material examined. Holotype, male, 2.92 mm, MGAB CUM 1692. Type locality: San Cristobal Cay, Puerto Rico,
17°56'32.95"N, 67°4'42.09"W, 9.06.2012, night plankton net tow at surface, location of the sampling at 4.5 m
depth, collector Nikolaos V. Schizas.

Diagnosis. Antennule with aesthetascs with last but one article dilated, uropodal peduncle 1.48 times pleopod
6 length, endopod with 7 pectinate medial setae.

Description. Adult male

Body (Fig. 3 A), size, 2.92 mm, smooth tegument.

Carapace (Fig. 3 A, B). It is 0.30 times of entire body length, twice longer than high; smooth tegument, not
beset with pits, without dorsal carina; ocular lobe with 8 lateral smaller lenses and 1 central, bigger.

Antenna 1 (Fig. 3 C, D). First article of peduncle as long as rest of articles combined, main flagellum with thin
articles, aesthetascs with last but one article dilated, minute accessory flagellum.

Antenna 2, not figured, its filament reaches the end of pleon.

Maxilliped 3 (Fig. 3 E). Basis 1.67 times as long as rest of articles combined length, 3 plumose setae on medial
margin of process, 2 long ones on distal end, 1 plumose seta on medial margin; merus with a large outer process
reaching distal extremity of carpus, one short simple seta on top of process, carpus 1.23 times as long as propodus,
3 short simple setae on medial margin, 1 simple short seta on outer distal margin; enlarged propodus, 2.60 times as
long as dactylus, three pappose setae on medial margin; dactylus with a terminal seta 1.40 times dactylus length.

Pereopod 1 (Fig. 3 F). Basis 1.16 times as long as rest of articles combined length, with 6 stout, spinelike setae
on medial margin, serrate outer margin; merus 1.71 times ischium length; carpus slender, twice longer than merus;
ischium to carpus with smooth medial margin; propodus as long as carpus, 2.75 times as long as dactylus, 1 setule
on medial margin, 2 on outer one; dactylus with a terminal stout curved seta.

Exopods on maxilliped 3 and pereopod 1.

Pereopod 2 (Fig. 3 G). Basis with serrate medial margin, 1 simple seta on outer margin; merus with smooth
medial margin, 3.03 times ischium length, 1 simple seta on medial margin; carpus, half of merus length, 2 sensory
unequal setae on distal medial corner; dactylus 2.75 times propodus length, 1 simple seta on medial margin, 4
terminal setae, longer one, 1.18 dactylus length.

Pereopod 3 (Fig. 3 H). Basis 0.92 times rest of articles combined length, serrate margins; ischium half of merus
length, 1 simple seta on outer margin, merus with 1 outer seta; carpus 1.3 times merus length, 1 setule and 1
annulate seta on outer medial margin, dactylus half of propodus length, with terminal stout seta.
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FIGURE 3. Cyclaspis mariae sp. nov. Holotype male A, body, lateral view; B, carapace, dorsal view; C, antenna 1; D, tip of
main flagellum, enlarged; E, maxilliped 3; F, pereopod 1; G, pereopod 2; H, pereopod 3; I, pereopod 4; J, pereopod 5; K,

uropod. Scales in mm: A, B, 0.5; C, 0.25; D-K, 0.2.

Pereopod 4 (Fig. 3 I). Basis 0.82 times rest of articles combined length, ischium with 2 simple setae, carpus
1.18 times merus length, with 1 annulate medial seta, 1 setule on propodus, dactylus half of propodus length, with

terminal stout seta.
Pereopod 5 (Fig. 3 J). Basis 0.55 times as long as rest of articles combined length, carpus 1.44 times merus

length.
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Uropod (Fig. 3 K). Peduncle 1.48 times pleonite 6 length, 0.67 times endopod length, 5 long plumose setae and
4 shorter ones on medial margin, 1.57 times rami length; exopod with smooth margins, 1 subterminal setule and a
terminal short stout seta, endopod with 7 pectinate setae and short serration on medial margin, 1 subterminal and 1
terminal stout short pectinate sensory setae.

Etymology. The species is dedicated in honor of Maria Bliderisanu, specialist in Public Relations in the
Museum “Grigore Antipa”, as a sign of distinction.

Remarks. Cyclaspis mariae n. sp. resembles C. micans Roccatagliata (1985), C. kensleyi Petrescu (2002) and
C. platymerus Zimmer (1944) especially regarding the carapace elongated form and general aspect of uropods. It
differs with: 1) carapace without dorsal ridge, 2) carapace without lateral elevations beside frontal lobe like in C.
platymerus, 3) maxilliped 3 without setae on outer margin of basis process like in C. micans and C. kensleyi, 4)
pereopod 1 with shorter merus than in C. platymerus, 5) pereopod 2 dactylus with 1 lateral seta vs. 3 in C. kensleyi,
6) uropodal peduncle without median carina like in C. kensleyi, more like in C. platymerus, but with 7 setae vs. 8
setae.

Key for species of Cyclaspis genus from the Caribbean Sea (females)

1. Carapace with lateral Tides . . . . . . ..ottt e e 2
- Carapace without lateral Tidges. . . .. ... oo e 7
2. Uropod with equal rami. . . . .. ... e e 3
- Uropod without equal rami . . . ... ..o 5
3. Pereon and pleon with lateral ridges. .. ......... ... ... i Jjamaicensis Petrescu, lliffe & Sarbu, 1993
- Pereon and pleon without lateral ridges .. ... .. ... 4
4. Basis of pereopod 2 with numerous setae. .. ......... ..ottt bacescui Omholt & Heard, 1982
- Basis of pereopod 2 glabrous ... ... ... iorgui Ortiz & Lalana, 2002
5. Uropodal peduncle 1.4 timesramilength. . ........ ... ... . ... . . . pustulata Zimmer, 1943
- Uropodal peduncle less than 1.4 times rami length .. ... ... 6
6. Uropodal peduncle more than 1.3 times rami length ........................... simonae Petrescu, lliffe & Sarbu, 1993
- Uropodal peduncle less than 1.2 times rami length ........... ... .. ... ... .. .. ... ... ....... sterreri Petrescu, 2002
7. Carapace with @ dorsal horn . . .. ... .o e 8
- Carapace without dorsal horn . . . .. ... 10
8. Uropodal exopod longer than endopod. . .. ... ... ... goesi (Sars, 1871)
- Uropodal exopod as long as endopod . . . . ... ..ottt 9
9. Uropodal endopod with four setae on medial margin. ........... ... .. ... ... .. ... ... ... ..... unicornis Calman, 1911

Uropodal endopod with three setac on medial margin . .. .......... ... .. ... .. ... ....... mihaibacescui Petrescu, 2008
10. Uropodal peduncle 1.35 timesramilength .. .......... ... ... . ... ... ...... granulata (Radha Devi & Kurian, 1981)
- Uropodal peduncle more than 1.35 times rami length . ... ... ... .. 11
11. Uropodal exopod longer than endopod. . .. ... ... . longipes Calman, 1907
- Uropodal exopod as long as endopod . . .. ... ..ot e 12
12. Uropodal endopod with four medial setae . .......... ... ... .. . . . . varians Calman, 1912
- Uropodal endopod with less than four medial setae . . ............ ... ... ... ... . ... reticulata Roccatagliata, 1985

Key for species of Cyclaspis genus from the Caribbean Sea (males)

1. Carapace with reticulated tegument . .. ......... ... .. reticulata Roccatagliata, 1985
- Carapace with SMOOth tEZUMENL . . . . . ... .ottt et e e e et e e e e 2
2. Uropodal exopod longer than endopod. . .. ... .. ... . kensleyi Petrescu, 2002
- Uropodal exopod as long as endopod . . .. ... 3
3. Uropodal endopod with four medial setae ............. ... ... ... ... ... ..... mexicansis (Radha Devi & Kurian, 1981)
- Uropodal endopod with more than four medial setae .. ... ... ... 4
4. Uropodal endopod with same sized medial SEtae . . .. .. ... ... o 5
- Uropodal endopod with two groups sized medial Setae . ... ... ot 6
5. Uropodal exopod as long as endopod . . .. ... .ot varians Calman, 1912
- Uropodal exopod longer than endopod. .. ... ..o i e dolera Zimmer, 1944
6. Uropodal peduncle more than 1.7 times rami length ........ ... ... .. ... ... ... ... ... .... platymerus Zimmer, 1944
- Uropodal peduncle less than 1.7 times rami length .. ....... ... . . . e 7
7. Pereopod 1 with setae on medial margin of basis. . .. ... .. ... 8

Pereopod without setae on medial margin of basis ........................... granulata (Radha Devi & Kurian, 1981)

532 - Zootaxa 3873 (5) © 2014 Magnolia Press PETRESCU ET AL.



8. Carapace with pigmented SPOLS. . . .. ..ottt e e e gurui sp. nov.
- Carapace wWithout pigmented SPOLS . . . . .. oottt ettt et e e e e e e e 9
9. Uropodal exopod withmedial seta . ......... .. .. i angelae Petrescu & lliffe, 2009
- Uropodal exopod without medial seta. . .. ... o mariae sp. nov.

Subfamily Vaunthompsoniinae G. O. Sars, 1878
Genus Vaunthompsonia Bate, 1858

Vaunthompsonia cristata Bate, 1858
(Figs. 4, 5)

Material examined. 1 immature Q, Tourmaline North Buoy, Puerto Rico, 18°10' 31"N, 67°19' 38"W, 29. 04. 2012,
52 m, MGAB CUM 1703; | immature 9, east St. John, 18°13'18"N, 64°40'33"W, 8.05.2012, 24-30 m, MGAB
CUM 1704; 1 immature @, St. Croix, 17°50' 03"N,64° 28'33"W, 4. 05. 2012, 68 m, MGAB CUM 1705; 2
immature Q@ 9, Lang Bank, St. Croix, 17°50' 03"N,64° 28'33"W 55 m, 6. 05. 2012, MGAB CUM 1706; 5 manca,
east St. John, 8. 05. 2012, 53 m, MGAB CUM 1707; 1 manca, Cane Bay, St. Croix, 17°6'26" N, 64°48'50" W, 60
m, 30. 04. 2011, MGAB CUM 1698. GPS coordinates for these locations are provided in Sherman et al. (2013).

Diagnosis. Elongated body, female with double spiny keel. Pereopod 1 basis with 2 stout long setae on medial
margin. Uropodal peduncle as long as exopod, endopod with 2 articles, proximal longer.

Immature female

Description. A detailed description can be found in Sars (1879) and Petrescu (2002).

Body (Fig. 4 A) size: 2.75 mm.

Carapace (Fig. 4 A, B). Antenna 1 (Fig. 4 C) and labium (Fig. 4 D) as drawn in respective figures.

Mandible (Fig. 4 E). Pars incisiva with four teeth and robust pars molaris.

Maxilla 1 (Fig. 4 F). Outer endite with five simple setae and three serrate ones, inner endite with five setae,
palpus with two unequal filaments.

Maxilla 2 (Fig. 4 G). Apical ending articles with simple and pectinated curved setae, simple, pappose and
pectinated ones on top of protopod, numerous simple stout setae on medial margin.

Maxilliped 1 (Fig. 4 H). Several hand-like setae on medial margin of carpus.

Maxilliped 2 (Fig. 5 A). In present collections, the immature female specimens with short merus, with 1
plumose seta on medial margin, carpus with 2 pappose setae on outer margin, propodus with 3 pappose setae on
medial margin, dactylus with a strong terminal seta.

Maxilliped 3 (Fig. 5 B). Basis with setules on proximal half and plumose setae on distal serrate one.

Pereopod 1 (Fig. 5 C). Basis 0.45 times rest of articles combined length, 10 simple short setae and 2 stout
longer ones on medial margin, merus 2.18 times ischium length, 1 simple seta on medial margin of ischium, 1 seta
on each margin of merus, serrate medial margin, carpus 1.70 times merus length, serrate medial margin, 2 medial
setae and 1 outer seta, propodus 1.18 times carpus length, 4 simple setae on medial margin, 3 on outer one, dactylus
0.66 times propodus length, 2 simple setae on both margins, 5 subterminal setae and 1 stout terminal seta; small
exopod.

Pereopod 2 (Fig. 5 D). Basis 0.63 times rest of articles of articles combined length, 4 simple setae and 1 stout
one on medial margin, 1 simple seta on outer margin, merus 2.50 times ischium length, 1 simple and 1 stout seta on
medial margin of ischium, 2 simple setae on medial margin and 1 on outer one, carpus as long as merus, 3 simple
setae on medial margin, 1 on outer one, dactylus 3 times as long as propodus, 1 seta on medial margin of propodus,
4 on medial margin of dactylus, 2 on outer one, 4 subterminal setae and 1 terminal 0.73 times dactylus length; small
exopod.

Pereopod 3 (Fig. 5 E). Basis 1.13 times as long as rest of articles combined length, 2 simple setae on medial
margin, merus as long as ischium, 2 simple setae on merus, carpus 1.33 times merus length, 3 simple setae and 2
annulate ones, propodus 0.62 times carpus length, 1 annulate seta on medial margin, dactylus 0.8 times propodus
length; slender exopod.

Pereopods 4 and 5 (Fig. 5 F, G). Very similar to those in Sars (1879) and Petrescu (2002).

Uropod (Fig. 5 H). Uropodal peduncle 0.91 times pleonite 6 length, 0.84 times endopod length, 6 setae on
medial margin, exopod 0.86 times endopod length, distal article 2 times as long as proximal one, 2 simple setae on
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outer margin, 3 on medial one, terminal stout seta 0.9 times distal article of exopod, distal article of endopod 0.66
times proximal article length, 6 setae on medial margin of proximal article, 2 setae on distal one, terminal stout seta
1.1 times distal article length.

o

FIGURE 4. Vaunthompsonia cristata Bate, 1858 female A, body, lateral view; B, carapace, dorsal view; C, antenna 1; D,
labium; E, mandible; F, maxilla 1; G, maxilla 2; H, maxilliped 1. Scales in mm: A, 1; B, 0.5; C, 0.2; D, E, H, 0.1; F, G, 0.05.

Remarks. Maxilliped 3 basis with setules on proximal half, not plumose setae like in Sars, 1879 and Petrescu,
2002 and plumose setae on whole margin similar to Gamo, 1962 and Kang & Lee, 1995, propodus with
characteristic two setae backwardly projected (absent in Kang & Lee, 1995 and Petrescu, 2002). Pereopod 1 with
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longer dactylus than in Petrescu (2002). Pereopod 2 with fewer setae on dactylus than in Sars’ specimens, but with
more setae than in Belizean specimens. Pereopod 3 with fewer setae than in Sars' (1879) description. Pereopods 4
and 5 without the plumose setae of the Atlantic specimens. Specimens from Puerto Rico with segment 6 of pleon
longer than in European specimens, uropodal peduncle also longer than females from Atlantic and Belize and
longer exopod than in Sars and Petrescu (op. cit.); peduncle and rami with fewer setae than in females from
Atlantic and Belize.

FIGURE 5. Vaunthompsonia cristata Bate, 1858 female A, maxilliped 2; B, maxilliped 3; C, pereopod 1; D, pereopod 2; E,
pereopod 3; F, pereopod 4; G, pereopod 5; H, uropod. Scales in mm: A, 0.1; B-H, 0.2.
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Distribution. Initially described from the Atlantic waters of Europe (Bate, 1858, Jones, 1976), but also from
the Mediterranean Sea (Sars, 1879), South Africa (Day, 1975), SE Asia, Annam, Fage, 1951), Japan (Gamo. 1962,
1967), Korea (Kang & Lee, 1995), Indonesia (Petrescu, 1997). The species was first mentioned from the western
Atlantic by Calman (1907) from Cruz Bay, St. Jan (Danish West Indies), 6/1/96, about 20 specimens, all males.
Other reports from the western Atlantic are from Belize (Petrescu, 2002, females) and Exuma Islands (Bahamas)
(Petrescu, 2003, males and females).

Vaunthompsonia budaii sp. nov.
(Figs. 6, 7)

Material Examined. Holotype male, MGAB CUM 1709; paratypes: 28 4 &, MGAB CUM 1700. Type locality:
San Cristobal Cay, Puerto Rico, 17°56'32.95"N,67°4'42.09"W, 9.06.2012, night plankton net tow at surface,
location of the sampling at 4.5 m depth, collector Nikolaos V. Schizas.

Diagnosis. Absence of pigmented spots on dorsal side of carapace, pereon, pleon and from the propodus of
pereopod 1. Anterior part of carapace narrow and frontal apex pointed (in lateral view), carapace 1.61 times longer
than high, ocular lobe ornamented with 8 lateral lenses, 1 central bigger and 2 posterior ones. Pereopod 1 basis with
3 stout long setae on medial margin. Uropodal peduncle 0.90 times exopod length.

Description. Male. Body (Fig. 6 A) size: 2.67 mm.

Carapace (Fig. 6 A, B). Anterior part of carapace narrow and frontal apex pointed (in lateral view, fig 6A).
Carapace 1.61 times longer than high, without pigmented dorsal spots; ocular lobe ornamented with 8 lateral
lenses, 1 central bigger and 2 posterior ones.

Antenna 1 (Fig. 6 C). Basal article of peduncle as long as rest of articles combined length, 4 simple setae on
medial margin, 1 on outer margin; 3 simple setae on medial margin, 2 on outer margin; 3 setae on outer margin of
apical article, accessory flagellum, short.

Antenna 2. Drawn in Fig. 6 D.

Labium, with 3 teeth on each lobe, like in Fig. 6 E.

Mandible (Fig. 6 F). Pars incisiva with 4 teeth, lacinia mobilis with 3 teeth, 7 setae between lacinia and robust
pars molaris.

Maxilla 1 (Fig. 6 G). With 7 stout pectinate setae on top of outer endite, 5 setae on inner endite, palpus with 2
filaments.

Maxilla 2 (Fig. 6 H). With 3 pectinate setae on top of endite article, protopodus with simple and pectinate
setae, 10 simple ones on medial margin.

Maxilliped 1 (Fig. 6 I). Basis with 4 pectinate setae, 2 retinacula and 3 stout setae on top of medial process,
carpus with 6 hand-like setae on medial margin, dactylus with a long terminal seta.

Maxilliped 2 (Fig. 7 A). Basis with a long plumose seta, other plumose seta on medial margin of merus, carpus
with 2 medial and 1 pappose ones on medial margin, 4 pappose setae on medial margin of propodus, 0.95 times as
long as carpus, dactylus 0.58 times as long as propodus, 1 seta on medial margin, robust terminal seta.

Maxilliped 3 (Fig. 7 B). Basis 1.43 times rest of articles combined, 8 plumose setae on medial margin, 2
plumose setae on outer margin, merus 2.50 times ischium length, carpus 1.40 times merus length, 3 plumose setae
on medial margin, 1 on outer margin, propodus 0.71 times carpus length, 2 pappose setae on medial margin of
propodus, 4 simple setae on outer margin, upper 2 of them backwardly directed, dactylus 0.75 times propodus
length, terminal robust seta 1.66 times dactylus length. Exopod with inflated basis.

Pereopod 1 (Fig. 7 C). Basis 0.65 times rest of articles combined length, merus twice times ischium length,
carpus 1.86 times merus length, 3 setae on medial margin, 1 on outer margin, propodus 1.17 times carpus length, 3
simple setae on both margins, dactylus 0.75 times propodus length, short terminal seta. Exopod with inflated basis.

Pereopod 2 (Fig. 7 D). Basis 1.30 times rest of articles combined length, 4 plumose and 4 simple setae on
medial margin; carpus 1.15 times merus length, with 3 simple stout setae on medial margin, other 2 on outer
margin, dactylus 3 times propodus length, 3 vs. 2 setae on medial margin, 2 simple setae on outer margin, 4 shorter
and one longer terminal setae. Exopod with inflated basis.

Pereopod 3 (Fig. 7 E). Basis 1.76 times rest of articles combined length, carpus with 2 annulate setae, dactylus
with a short terminal seta. Exopod with inflated basis.
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FIGURE 6. Vaunthompsonia budaii sp. nov. Holotype male A, body, lateral view; B, carapace, dorsal view; C, antenna 1; D,
antenna 2; E, labium; F, mandible; G, maxilla 1; H, maxilla 2. Scales in mm: A, 1; B, 0.3; C, 0.2; D-H, 0.1.

Pereopods 4 (Fig. 7 F). Basis 1.09 times rest of articles length, carpus as long as ischium and merus combined
length. Exopod with inflated basis.

Pereopod 5 (Fig. 7 G). Basis 0.48 times rest of articles combined length.

Uropod (Fig. 7 H). Peduncle 1.10 times last pleonite length, 0.90 times exopod length, 0.76 times endopod
length, 9 simple setae on medial margin, exopod 0.86 times endopod length, 4 simple short setae on both margins,
3 subterminal setae and 1 terminal stout seta, half of exopod length, endopod, 2-segmented, proximal article 1.86
times distal one length, 11 short stout setae on medial margin of proximal article, 1 seta on outer margin, 3 simple
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stout short setae on medial margin of distal article, 1 subterminal and 1 terminal seta, 0.86 times distal article

length. Without pigmented spots.
Etymology. The new species is dedicated in honor of Parvu Budaii, colleague of first author (IP) from the

National Museum of Natural History “Grigore Antipa”.
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FIGURE 7. Vaunthompsonia budaii sp. nov. Holotype male A, maxilliped 2; B, maxilliped 3; C, pereopod 1; D, pereopod 2; E,
pereopod 3; F, pereopod 4; G, pereopod 5; H, uropod. Scales in mm: A, 0.1; B-H, 0.2.

Remarks. Vaunthompsonia budaii sp. nov. is closely related to V. floridana Béacescu (1971) from Florida and
Jamaica (Petrescu, lliffe & Sarbu, 1993) with pleonite 6 without denticulate apical margin. The V. budaii sp. nov.
differs in the absence of characteristic pigmented spots on dorsal side of carapace, pereon and pleon and from the
propodus of pereopod 1, all present in V. floridana. The anterior part of carapace (in lateral view) is broader and
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frontal apex blunt in V. floridana (See Fig. 8 A Petrescu et al. 1993) while in V. budaii the anterior part of the
carapace (in lateral view) is narrower than V. floridana and frontal apex pointed (Fig. 6A). The other differences
between V. budaii sp. nov. and V. floridana are: 1) carapace longer (ratio length/height, 1.75 vs. 1.68), 2) pereopod
1, merus/ischium, 2.00 vs. 1.66, carpus/merus, 1.86 vs. 2.50, carpus/propodus, 1.17 vs. 1.2, propodus/dactylus,
0.75 vs. 0.65, 3) pereopod 2, basis with 7 vs. 6 setae on medial margin, carpus with 2 setae on outer margin vs. 1,
dactylus with 3 setae on each margin vs. 2, 4 subterminal setae vs. 2, 4) pereopod 3 ischium without setae vs. 1,
merus with 2 setae vs. none, propodus without setae vs. 1 seta, 5) pereopod 4 basis without setae vs. 2, ischium
without setae vs. 2, merus with 1 seta vs. 2, carpus with 3 setae vs. 5, 6) pereopod 5 basis with 3 setae vs. 8, ischium
with 1 seta vs. 2, merus with 1 seta vs. 3, carpus with 3 simple setae vs. 7, 7) uropodal peduncle with 8 vs. 12 setae,
distal article of exopod with 5 setae vs. 7, distal article of endopod with 4 vs. 3 setae on medial margin.

Key to species of Vaunthompsonia genus from Western Atlantic (males)

1. Last pleonite with toothed apical margin .. ... ... ... . 2
- Last pleonite with smooth apical margin . ....... ... . 3
- Uropodal peduncle with 10 medial setae .. ............ . ... cristata Bate, 1858
3. Pigmented spots on body and pereopod 1, anterior part of carapace (in lateral view) relatively broader and frontal apex blunt .

................................................................................. floridana Bacescu, 1971
- Without pigmented spots on body and pereopod 1, anterior part of carapace (in lateral view) narrow and frontal apex pointed .
budaii sp. nov.

Acknowledgements

The third author (NVS) thanks Alexandra Galindo Estronza for sample sorting. Samples were collected during the
2013 Biological Oceanography course of the Department of Marine Sciences taught by NVS. NVS acknowledges
the NOAA’s Center for Sponsored Coastal Ocean Research Award (No. NAO6NOS4780190) to the Caribbean
Coral Reef Institute of UPRM. Funds for the research cruises were provided by NOAA grants NA10NOS4260223,
NATINOS4260157, and NA11NOS4260184. NVS also thanks the Trimix Rebreather Diving Team: Ivonne
Bejarano, Milton Carlo, Michael Nemeth, Doug Kesling, Clark Sherman, and Hector Ruiz for the collection of
mesophotic samples.

References

Bacescu, M. (1971) New Cumacea from littoral waters of Florida (Caribbean Sea). Travaux du Muséum national d’Histoire
naturelle “Grigore Antipa”, 11, 5-23.

Bacescu, M. & Petrescu, I. (1999) Ordre des Cumacés, /n: Traité de zoologie. Crustaces Peracarides, 10 (3A). Memoires de
I’ Institute Oceanographique Monaco, 19, 391-428.

Bate, S. (1858) On the genus Scorpionura. Natural History Review, 5, 202-205.

Calman, W.T. (1907) On new and rare Crustacea of the order Cumacea from the collection of Copenhagen Museum. Part I.
Transactions of the Zoological Society of London, 18, 29.

Calman, W.T. (1911) On new or rare Crustacea of the Order Cumacea from the collection of the Copenhagen Museum, Part II.
Transactions of the Zoological Society of London, 18, 341-399.

Calman, W.T. (1912) The Crustacea of the order Cumacea in the collection of the United States National Museum. Proceedings
of United States National Museum, 41, 603-676.

Day, J. (1975) South African Cumacea. Part I. Family Bodotriidae, subfamily Vaunthompsoniinae. Annals of the South African
Museum, 66 (9), 201-202.

Fage, L. (1951) Cumacés, Faune de France, 54, 24-26.

Gamo, S. (1962) On the cumacean Crustacea from Tanabe Bay, Kii Peninsula. Publication Seto Marine Biology Laboratory,
10, 153-210.

Gamo, S. (1967)_Studies on the Cumacea (Crustacea, Malacostraca) of Japan, Part I1. Seto Marine Biological Laboratory, 15,
245-274.

Gardner, T.A., Co6té, .M., Gill, J.A., Grant, A. & Watkinson, A.R. (2003) Long-term region-wide declines in Caribbean corals.
Science, 301, 958-960.

Jones, N.S. (1969) The systematics and distribution of Cumacea from depths exceeding 100 meters- Galathea Report. Scientific

NEW RECORDS OF BODOTRIIDAE FROM PUERTO RICO Zootaxa 3873 (5) © 2014 Magnolia Press - 539



Results of the Danish Expedition Round the World 1950-1952, 10, 100—180.

Jones, N.S. (1976) British Cumaceans. Synopses of the British Fauna (new series). Academic Press, London and New York,
16-17.

Kang B.J. & Lee, K.S. (1995) Two new species of the family Bodotriidae (Crustacea, Malacostraca, Cumacea) from Korea.
Korean Journal of Zoology, 38, 537-540.

Ombholt, P.E. & Heard, R.W. (1982) Cyclaspis bacescui, new species (Cumacea: Bodotriidae) from the Eastern Gulf of Mexico.
Journal of Crustacean Biology, 2, 1 20—129.

Ortiz, M. & Lalana, R. (2002) Una nuevo especie de cumaceo del género Cyclaspis (Cumacea, Bodotriidae), de aguas cubanas.
Avicennia, 15, 23-30.

Petrescu, 1. (1996) Cumaceans (Crustacea: Cumacea) from Abaco Island (Bahamas). Travaux du Muséum national d'Histoire
Naturelle Grigore Antipa, 36, 157—183.

Petrescu, 1. (1997) Cumacea, In: Results of the zoological expedition organized by “Grigore Antipa” Museum in the Indonesian
archipelago (1991) 1. Peracarida. Travaux du Muséum national d’Histoire naturelle “Grigore Antipa”, 38, 115-175.

Petrescu, 1. (2002) Cumacea (Crustacea: Peracarida) from Belize. Travaux du Muséum national d’Histoire naturelle “Grigore
Antipa”, 44, 141-203.

Petrescu, 1. (2003) Cumacea (Crustacea:Peracarida) from Western tropical Atlantic. Travaux du Muséum national d’Histoire
naturelle “Grigore Antipa”, 45, 117-128.

Petrescu, 1. (2004) New mentions of cumaceans (Crustacea: Cumacea) in Cuba. Travaux du Muséum national d’Histoire
naturelle “Grigore Antipa”, 47, 89-95.

Petrescu, 1. (2008) Redescriptions of the species Cyclaspis goesi (Sars, 1873), Cyclaspis unicornis Calman, 1907 and the
description of a new species: Cyclaspis mihaibacescui n. sp. (Crustacea: Cumacea) from the Caribbean Sea. Travaux du
Muséum national d’Histoire naturelle “Grigore Antipa”, L1, 79-96.

Petrescu, 1. & Iliffe, T. (1992) Contributions to the knowledge of the cumacean species (Crustacea, Cumacea) of British blue
holes (Andros Island, Bahamas Islands). Travaux du Muséum national d’Histoire naturelle “Grigore Antipa”, XXXII,
283-301.

Petrescu, I. & Iliffe, T. (2009) New species of Cumacea (Crustacea: Peracarida: Cumacea) from Bahamas. Travaux du Muséum
national d’Histoire naturelle “Grigore Antipa”, L11, 127—141.

Petrescu, 1., Chatterjee, T. & Schizas, N.V. (2012) New genus and new species of Cumacea (Crustacea; Peracarida) from the
mesophotic coral ecosystem of SW Puerto Rico, Caribbean Sea. Zootaxa, 3476, 55-61.

Petrescu, 1., Chatterjee, T. & Schizas, N.V. (2013) Two new species of the genus Cumella (Crustacea: Cumacea:
Nannastacidae). associated with mesophotic reefs of Puerto Rico and St. Croix, Caribbean Sea. Cahiers de Biologie
Marine, 54, 257-262.

Petrescu, 1., Chatterjee, T. & Schizas, N. V. (2014a) Three new Nannastacidae (Crustacea: Cumacea) species from a Caribbean
mesophotic ecosystem. Zootaxa, 3765 (4), 360-370.
http://dx.doi.org/10.11646/zootaxa.3765.4.4

Petrescu, 1., Chatterjee, T. & Schizas, N.V. (2014b) New species of Cumella (Crustacea: Cumacea: Nannastacidae) from
mesophotic habitats of Mona Island, Puerto Rico, Caribbean Sea. Cahiers de Biologie Marine, 55, 183—189.

Petrescu, L., Iliffe, T. & Sarbu, S. (1993) Contribution to the knowledge of Cumacea (Crustacea) from littoral waters of Jamaica
island, including the description of three new species (I). Travaux du Muséum national d’Histoire naturelle “Grigore
Antipa”, 33, 373-395.

Petrescu, 1., Iliffe, T. & Sarbu, S. (1994) Contribution to the knowledge of Cumaceans (Crustacea) from littoral waters of
Jamaica. Il Five new species of the genus Cumella. Travaux du Muséum national d’Histoire naturelle “Grigore Antipa”,
36, 347-367.

Radha Devi, A. & Kurian, C.V. (1981) Three new species of Cumacea from the Gulf of Mexico. Bulletin Department Marine
Sciences University Cochin, XII (1), 53-64.

Reaka-Kudla, M.L. (1997) The global biodiversity of coral reefs: a comparison with rain forests. In: Biodiversity II:
Understanding and Protecting Our Biological Resources (eds. M.L. Reaka-Kudla, D.E. Wilson & E.O. Wilson), pp.
83-108. Washington, DC: Joseph Henry Press.

Reaka-Kudla, M.L. (2005) Biodiversity of Caribbean coral reefs. In: Caribbean Marine Biodiversity: The Known and the
Unknown (eds. P. Miloslavich & E. Klein), pp. 259-276. Lancaster, Pennsylvania: DEStech Publications.

Roccatagliata, D.C. (1985) Three new species of the genus Cyclaspis (Cumacea) from the South-West Atlantic with
redescription of Cyclaspis platymerus Zimmer, 1944. Crustaceana, 49 (2), 177-192.

Sars, G.O. (1871) Nya arter af Cumacea samlade under K. Svenska Korvetten Josephines Expedition i Atlantiska Oceanen ar
1869 af F. A. Smitt och A. Ljungman. Ofversigt af Kongl. Vetenskaps-Akademiens Forhandlingar, 1, 71-81.

Sars, G.O. (1879) Middelhavets Cumaceer. Archiv Mathematic og Naturvidenskab. Kristiania, 4, 13-22.

Sherman, C., Appeldoorn, R., Ballantine, D., Bejarano, 1., Carlo, M., Kesling, D., Nemeth, M., Pagan, F., Ruiz, H., Schizas,
N.V. & Weil, E. (2013) Exploring the mesophotic zone: Diving operations and scientific highlights of three research
cruises across Puerto Rico and US Virgin Islands. /n: Lang, M.A. & Sayer M.D.J. (ed.), Proceedings of the 2013 AAUS/
AEDP Curacao Joint International Scientific Diving Symposium, Dauphin Island, AL: American Academy of Underwater
Sciences, pp 297-312.

Zimmer, C. (1943) Uber neue und weniger bekannte Cumaceen, Zoologischer Anzeiger, 141 (7-8), 148-167.

Zimmer, C. (1944) Cumaceen des tropischen Westatlantiks. Zoologische Anzeiger, 144 (7/8), 1-30.

540 - Zootaxa 3873 (5) © 2014 Magnolia Press PETRESCU ET AL.



	Abstract
	Introduction
	Material and methods
	Systematics
	Family Bodotriidae T. Scott, 1901
	Subfamily Bodotriinae T. Scott, 1901
	Genus Cyclaspis Sars, 1865
	Cyclaspis gurui sp. nov.
	Cyclaspis mariae sp. nov.
	Key for species of Cyclaspis genus from the Caribbean Sea (females)
	Key for species of Cyclaspis genus from the Caribbean Sea (males)
	Subfamily Vaunthompsoniinae G. O. Sars, 1878
	Genus Vaunthompsonia Bate, 1858
	Vaunthompsonia cristata Bate, 1858
	Vaunthompsonia budaii sp. nov.
	Key to species of Vaunthompsonia genus from Western Atlantic (males)
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


