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Abstract

A second discovery of the cockscomb oyster associated shrimp species Lacertopontonia chadi is recorded from Sabah
(Malaysia). The material is compared with the type description and paratypic material. The systematic position of the
genus is reevaluated on the basis of morphological and molecular data focusing on the genera Conchodytes and
Chernocaris. It is concluded that Lacertopontonia and Chernocaris fall within the present definition of Conchodytes and
should be regarded as synonyms of the latter.
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I ntroduction

A new genus and species of bivalve associated pontoniine shrimp, Lacertopontonia chadi Marin, 2011, were
recently described on the basis of three specimens found in association with the cockscomb oyster Lopha
cristagalli (Linnaeus, 1758) (Bivalvia: Ostreidae) at Lizard 1sland, Queensland, Australia.

During a survey of pontoniine shrimp diversity in the framework of the Semporna Marine Ecological
Expedition (SMEE) (Kassem et al. 2012), one male and one ovigerous female were collected from the same host
species as the type specimens. When comparing the Semporna specimens with the type description of the species,
some morphologica discrepancies were noted. These features were checked against the paratype material of L.
chadi deposited in the collections of Naturalis. Some features were indeed not present or not well developed in the
paratypes, others were present though originally not noted or incorrectly described in the type description. As some
of these characters were used to define the genus Lacertopontonia in relation to closely related genera, its generic
status is reevaluated on the basis of both morphological and molecular data.

The current record of the specimens from the Semporna region, Malaysia, considerably extends the known
geographical distribution of the species to the North.

The specimens are deposited in Naturalis Biodiversity Center (formerly Rijksmuseum van Natuurlijke Historie
(RMNH)) and the Zoologica Collection of the Oxford University Museum of Natural History (OUMNH.ZC).
Post-orbital carapace length (pocl) is used as the standard measurement of size and indicated in mm.

M aterials and methods

Sample collection. Specimens were collected during fieldwork at the Seychelles (1992), Indonesia (2005, 2009),
Vanuatu (2006), and Malaysia (2010), representing a subset of species known to live in association with bivalve
mollusks and solitary ascidians. The emphasisis laid on species supposed to be closely related to Lacertopontonia
chadi (see Marin 2011), e.g. Conchodytes spp. and Chernocaris placunae Johnson, 1967. Specimens were
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preserved in 75% ethanol. Representatives of the pontoniine genus Palaemonella were selected as outgroup. Data
for specimens studied are given in Table |. Tissue samples, derived from eggs or pleopods, were preserved in
ethanol before DNA extraction. Voucher specimens are stored in the collection of Naturalis Biodiversity Center.

Molecular analysis. Total genomic DNA was extracted from eggs or pleopods using the DNeasy Blood &
Tissue Kit (QIAGEN, Hilden, Germany). Incubation lasted overnight for approx. 16 hours. The volume in the
elution step was decreased to 120 ulL to increase the final DNA concentration. For amplifying mitochondrial COI
sequences with a polymerase chain reaction (PCR), the universal primers LC0O1490 and HCO2198 (Folmer et al.
1994) were used: 5’ -GGTCAACAAATCATAAAGATATTGG-3 and 5'-TAAACTTCAGGGTGACCAAAAAAT
CA-3'. The PCR conditions were as follows: 1 min. at 95°C for initial denaturing, followed by 39 cycles of 5 sec.
at 95°C, 1 min. a 48°C, 1 min. at 72°C with afina extension for 5 min. at 72°C. Each PCR consisted of 2.5 uL
CoralLoad PCR buffer (10x; containing 15mM MgCl,) (QIAGEN), 0.5 uL dNTP's (25mM), 1.0 pL of each
primer, 0.3 uL. Tag DNA polymerase (5 units/uL) (QIAGEN). PCR reactions were performed in volumes of 25 pl.
Sequences were generated on an Automatic Sequencer 3730xI at Macrogen, Amsterdam. The obtained sequences
were edited in Sequencher (vers. 4.10.1) and aligned with the aid of ClustalW Multiple alignment (vers. 1.4,
Thompson et al. 1994) incorporated in Bioedit (vers. 5.09, Hall 2001). Of 648 total aligned sites, 269 were variable
and 258 were informative for maximum parsimony (MP). Sequences were deposited in GenBank (accession nos.
givenin Tablel).

Data analysis. A minimum evolution (ME) analysis was performed using MEGA 5.05 software (Tamuraet al.
2011) with 2000 bootstrap reiterations. The best-fitting model for sequence evolution (HKY +1+G) of the COI
dataset was determined by jModelTest (vers. 0.1.1., Posada 2008), selected by the AIC (Akaike Information
Criterion), and was subsequently applied to the maximum likelihood (ML) analyses with PAUP* (vers. 4.0b10,
Swofford 2003) with 2000 bootstrap reiterations. A maximum parsimony (MP) tree was constructed using PAUP*
with 2000 bootstrap reiterations of a simple heuristic search, TBR (tree bisection-reconnection) branch-swapping,
and 10 randomly added sequence replications. The transition/transversion bias was estimated using the MEGA
5.05 software (Tamura et al. 2011). Transversions were weighted 3.14 times compared to transitions to correct for
different substitution rates.

Results

Palaemonidae Rafinesque, 1815
Pontoniinae Kingdey, 1879
Lacertopontonia Marin, 2011

Lacertopontonia chadi Marin, 2011
(figs. 1, 2)

Lacertopontonia chadi Marin, 2011: 57-68, figs 1—7.

Material examined. 1 ovigerous female (pocl. 5.1) RMNH.CRUS.D.53857, 1 male (pocl. 3.8) OUMNH.ZC.2012-
01-0064; stn SEM.14, Malaysia, Sabah, Ligitan Island, Ligitan 2, 04°09'35.8"N 118°52'22.2"E; 3 Dec. 2010;
depth 15 m; inside Lopha cristagalli encrusted by ared sponge; collected by Charles H.J.M. Fransen. Paratypes. 1
ovigerous female (pocl. 5.0), 1 male (pocl. 4.0) RMNH.CRUS.D.54783; Australia, Great Barrier Reef, Lizard
Island, lagoon, Channel, st. L110-022, 14°41.435 S 145°27.912 E; 28 Aug. 2010; depth 14-15 m; in wash-out from
bivalve Lopha cristagalli growing on sea whip; collected by Chad Buxton.

Comparison with type-material. The Sabah material generally corresponds to the type description by Marin
(2011). Several dissimilarities were noted in the present material.

The cutting edge of the fixed finger of both major and minor second pereiopods in both the Sabah male and
female have the posteriormost tooth shallow and rounded, with many small simple denticles (fig. 1A, B). In the
paratype male and female in the RMNH collections this feature is also present although erroneously described and
figured by Marin (2011: 67, figs. 5D, E; 6B-F) as. “fixed finger (pollex) with two triangular acute teeth in
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proximomedial part”. Figure 1C shows the chela of the second pereiopod of the male paratype, originaly figured
by Marin (2011.: fig. 6d).

STV
\»\QM oA

A
\/"L! ' “ A\A"L\,

FIGURE 1. Lacertopontonia chadi Marin, 2011. A, B, D, mae (RMNH.CRUS.D.53857), Semporna; C, mae paratype
(RMNH.CRUS.D.54783), Lizard Island. A, second pereiopod, |eft major chela, median view; B, second pereiopod, right minor
chela, median view; C, second pereiopod, right major chela, median view; D, telson. Scale bar = 1.0 mm.

The corpus of the dactylus of the third ambulatory pereiopod of the Sabah specimens, as well as the paratypic
specimens, have fewer setae than drawn by Marin (2011: fig. 5g). A small, acute, forward directed tooth on a
shallow basal protuberance is present on the proximal part of the flexor margin of the corpus of the dactylus (fig.
2A, B). In the paratype material an indistinct tooth on a shallow basal protuberanceis visiblein the third pereiopod
of the ovigerous female, but not illustrated or mentioned in Marin (2011).

In the fifth pereiopod, a rather small shallow angular tooth on a shallow basal protuberance is present on the
proximal part of the flexor margin of the corpus of the dactylus (fig. 2C). In the male paratype specimen such a
tooth is not present although a shallow basal protuberance can be observed (fig. 2D). The distoventral part of the
propodus bears a small articulating spine (fig. 2C). Such a spine has also been observed in the paratype material
(fig. 2D), but not illustrated or mentioned in Marin (2011).
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Telson with 3 pairs of submarginal dorsal spines and two pairs of distal spines (fig. 1D). The distalmost pair of
dorsal spines can also be viewed as a subdistally and submarginally placed lateral pair of spines from the 3 distal
pairs of telson spines as described for most Pontoniinae.

The exopod of the uropod is distinctly longer than the endopod. The exopod lacks the distolateral tooth but
bears a small mobile distolateral spine. This distolateral mobile spine is present in the paratypes as well (fig. 2E),
which contradicts the original description and figure (Marin 2011: 67, fig. 3D, F).

Colouration. As described for type specimens from Lizard Island.

Host. The infestation rate of the shrimp seems low in the Semporna area. After finding the present specimens
in Lopha cristagalli, about 30 specimens of the host were collected and inspected for the presence of shrimps,
without any success.

Systematic position

M orphological data. Marin (2011: 58) states that the present genus can be distinguished from all other pontoniine
genera by the following combination of characters: ‘[1] smooth glabrous body, [2] the absence of antennal and
hepatic teeth, [3] broad toothless rostrum turned downward, [4] telson with three pairs of dorsal submarginal spines
and two pairs of posterior spines, [5] simple non-spatulate fingers of pereiopod I, [6] short and robust equal
pereiopods Il with equal fingers, [7] simple dactyli of ambulatory pereiopods, [8] short uropodal exopod (about 1.5
times shorter than uropoda endopod), and [9] the absence of movable spine at the distolateral angle of uropodal
exopod.” Two of these features have to be corrected: [7] the dactyli of the ambulatory pereiopods can have a
shallow basal protuberance with or without a forward directed tooth, and [9] a small movable spineis present at the
distolateral angle of the uropodal exopod.

If we now compare Lacertopontonia with other bivalve associated genera and the ascidian associated genus
Odontonia Fransen, 2002 (see Fransen 2002), as performed by Marin (2011), corrections have to be made with
regards to its systematic position in relation to the genera Conchodytes and Chernocaris.

Characters 1-3, 5, 6, and 8 in Lacertopontonia are shared by the genera Conchodytes and Chernocaris. Of the
remaining characters, the presence of [4] a ‘telson with three pairs of submarginal dorsal spines and two pairs of
posterior spines is shared with some species in Conchodytes, viz. C. biunguiculatus (Paul’son, 1875), C.
nipponensis (De Haan, 1844), C. philippinensis Bruce, 1996, as well as the monotypic genus, Chernocaris (see
Fransen 1994: figs. 3-11; Bruce 1996: fig. 6G, H). A distinct basal protuberance [character 7] with or without a
tooth is present in Chernocaris and al species of Conchodytes, whereas a shallow basal protuberance with or
without atooth is present in Lacertopontonia. Chernocaris and most species of Conchodytes have the dactyli of the
ambulatory pereiopods biunguiculate except for Conchodytes monodactylus Holthuis, 1852 which has a simple
dactylus. The absence of a distolateral tooth and the presence of [9] a small mobile distolateral spine on the
uropodal exopod in Lacertopontonia are shared by both Chernocaris and Conchodytes.

The systematic position of Chernocaris placunae Johnson, 1964 in relation to Conchodytes was described by
Johnson (1967) as ‘clearly closely related to the genus Conchodytes'. Apart from the extreme flattening of the
body, two other differences with Conchodytes were mentioned: @) the orientation of the chisel edge of the incisor
process of the mandible, and b) the spination of the telson. Both these characters, however, do also occur in species
of Conchodytes such as C. biunguiculatus, C. nipponensis, and C. philippinensis.

Molecular data. The hypothesized phylogeny based on COIl (Fig. 3) shows Lacertopontonia (and
Chernocaris) to be nested within a well supported clade with species of Conchodytes and clearly separated from
other bivalve associated genera and the ascidian associated Odontonia. Statistical support for branching within the
clade for Lacertopontonia, Chernocaris, Conchodytes monodactylus, and C. biunguiculatus is however low.

Within the Conchodytes-clade, most species are hosted by members of the bivalve order Pterioida except for
Chernocaris placunae which is associated with a member of the Pectinioida and L. chadi which is associated with
a member of the Ostreoida. Conchodytes tridacnae Peters, 1952, however, has been recorded from the genus
Tridacna (order Veneroida) and several species of the Pterioida.
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FIGURE 2. Lacertopontonia chadi Marin, 2011, dactylus ambulatory pereiopod. A—C, mae (RMNH.CRUS.D.53857),
Semporng;, D, male paratype (RMNH.CRUS.D.54783), Lizard Island; ovigerous female paratype (RMNH.CRUS.D.54783),
Lizard Island. A, third right pereiopod, lateral view; B, same, median view; C, fifth left pereiopod, median view D, fifth right
pereiopod, median view; E, right exopod of uropod, distolateral part. Scale bar = 0.5 mm.
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FIGURE 3. Maximum-likelihood tree based on COI sequence data with the GTR+I+G substitution model with host taxa
indicated on the right; bootstrap values >50% are shown; bootstrap values are shown in the order ME/ML/MP.,

Conclusions

Reevaluation of the morphology of both Lacertopontonia chadi based on fresh material as well as the paratypes
and Chernocaris placunae reveals no distinct, morphological features which would allow both genera to remain
valid, separate from Conchodytes as presently defined. This position is confirmed by the molecular data. The
genera Lacertopontonia Marin, 2011 and Chernocaris Johnson, 1967 are thus now formally relegated to the
synonymy of Conchodytes Peters, 1852.
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