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Abstract

A new interstitial species, Caecianiropsis goseongensis sp. n. is described from littoral off the east coast of
Korea (Sea of Japan). The species can be distinguished from its congeners by the number of antennular
articles, shape of the male appendix masculina, setation of pereopods, and length ratio of the uropodal
rami. To aid species identification a taxonomic key to all species of Caecianiropsis Menzies & Pettit, 1956
is also provided as well as a partial 16S mitochondrial ribosome RNA of the new species, which is the first

genetic information for the genus.
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Introduction

Menzies and Pettit (1956) established Caecianiropsis for the new species Caecianiropsis
psammophila Menzies & Pettit, 1956 collected from a coarse sand beach in California.
This species was distinct from all other members of the family Janiridae by the fol-
lowing morphological characters: an elongated body (6.5 times longer than wide),
distolateral extension forming an angular shape, and coiled appendix masculina in the
relaxed position. So far only three species were described: Caecianiropsis psammophila
from northern California (Menzies and Pettit 1956; Kussakin 1988), C. birsteini Kus-
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sakin, 1979 from Okhotsk Sea (Kussakin 1979, 1988), and C. ectiformis (Vanhéften,
1914) from Kerguelen (Vanhoffen 1914), St. Paul (Kensley 1976), and Marion and
Prince Edward Islands (Branch et al. 1991). Wilson and Wigele (1994) provided a
brief review of Caecianiropsis and divided it into two species groups based on the region
from where they were collected. The northern group included C. psammophila and
C. birsteini, and was characterized by a relatively longer antennal flagellum, a similar
width of the rostrum and the antennular peduncle, and an angular lateral extension
of the male pleopod I. The southern group included only C. ectiformis, a species with
a compact antennal flagellum, a much broader rostrum, and lacking the lateral ex-
tension on the male pleopod. Caecianiropsis ectiformis was originally described in the
genus Austroniscus Vanhoffen, 1914 and transferred to its present systematic position
by Menzies and Pettit (1956). Nevertheless, Wilson and Wigele (1994) questioned
this because of its distinct morphology and suggested a thorough reexamination of the
species with the type material.

A new species of Caecianiropsis was collected from shallow water of the East Sea
(Sea of Japan) near Goseong (Gangwondo, Korea). It has a typical body plan of Cae-
cianiropsis but also a unique combination of characters which clearly distinguish the new
species from all other congeners. This paper provides an illustrated description of a new
species, a revised generic diagnosis, and an identification key to the four species of Cae-
cianiropsis. In addition, a partial mitochondrial sequence of 16S ribosome RNA gene
was obtained and this may be useful for the future phylogenetic study of Caecianiropsis.

Materials and methods

Specimen collection and examination

Samples were collected from littoral off the East coast of Korea (depth 15 m), by
scuba diving with plastic corer and initially kept in a plastic bag. Sediment was trans-
ferred to 250 ml bottles and immediately preserved in 99% ethanol. Sorting from
sediment sample and dissection of specimens were done under an Olympus SZX 12
stereo-binocular microscope. Dissected appendages were mounted onto glass slides in
lactophenol. The line drawings were prepared using Olympus BX 51compound mi-
croscope equipped with a camera lucida. All studied material was deposited at the in-
vertebrate collection of the National Institute of Biological Resources (NIBR), Korea.
One male and one female were transferred to isoamyl acetate for 20 minutes and dried
in a critical-point dryer Hitachi E-1010. Dried specimens were mounted onto a SEM
stub and coated with gold using a sputter coater to a thickness of 15-30nm. Coated
specimens were examined and photographed with a Hitachi S-3400 scanning electron
microscope at Eulji University (Seongnam, Korea). Measurements were made follow-
ing the method of Riehl and Brandt (2010). All measurements were taken from the
dorsal view of line drawings using the distance measurement tools of Adobe Acrobat
Professional. The ratios of appendages were given in distal to proximal order, excluding
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setae. The body ratios were given in anteromedial point to posteromedial point order
excluding appendages. Terminology is largely based on Wilson and Wigele (1994). We
abbreviated the term ‘unequally bifid’ seta as UB seta.

DNA extraction and amplification

Two females from the type locality were identified without dissection under Olympus
SZX 12 stereomicroscope. Before amplification, specimens were transferred into distilled
water for 20 minute to remove ethanol and then minced with a small glass stick. Whole
specimens were used to isolate genomic DNA with the aid of the LaboPassTM Kit
(COSMO Co. Ltd., Korea) following the manufacturer’s protocols. The 16S rDNA gene
was amplified with polymerase chain reaction (PCR) using PCR premix (BIONEER.
Co) in TaKaRa PCR thermal cycler (TaKaRa Bio Inc., Otsu, Shiga, Japan). The primers
used were 16sar-L (5'— CGC CTG TTT AAC AAA AAC AT-3") and 16sar-H (5°-
CCG GTCTGA ACT CAG ATC ACG T-3") (Palumbi et al. 1991). The amplification
protocol consisted of initial denaturation 94 °C for 2 min, 35 cycles of denaturation 94
°C for 50 sec, annealing at 50 °C for 50 sec, extension at 72 °C for 1 min 20 sec and
final extension at 72 °C for 7 min. The final product was stored at 4 °C. Amplifications
were confirmed by electrophoresis in 1% agarose gel. The PCR products were purified
for sequencing reactions, using the Labopass PCR Purification Kit (COSMO Co. Ltd.,
Korea) following the guidelines provided with the kit. DNA was sequenced on an ABI
automatic capillary sequencer (Macrogen, Seoul, Korea) using the same set of primers.

Taxonomy

Suborder Asellota Latreille, 1802
Superfamily Janiroidea Sars, 1897
Family Janiridae Sars, 1897

Genus Caecianiropsis Menzies & Pettit, 1956

Austroniscus Vanhoffen, 1914: 553; Branch et al. 1991: 28.
Caecianiropsis, Menzies and Pettit 1956: 441; Kensley 1976: 295; Kussakin 1979,
1988: 160; Wilson 1994: 751; Wilson and Wigele 1994: 693.

Type species. Caecianiropsis psammophila Menzies & Pettit, 1956

Included species. C. birsteini Kussakin, 1979, C. ectiformis (Vanhoften, 1914)

Generic diagnosis. (modified from Wilson and Wigele 1994)

Body six times longer than wide; cephalon with no eye, weakly developed rostrum
reaching to middle of antennular article I; pleonite I 0.8 times wider than pereonite VII;
pleotelson as wide as pereonite VII; antennula with V-VII articles, antennal article IIT with
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rudimentary scale laterally; mandibular molar process truncate, palp article II medially
swollen, with 2-3 robust setae, median setigerous margin slightly depressed; maxillipedal
endite two times longer than wide, distomedially pointed; medial lobes of male pleopod I
distally rounded, distolateral edge of hyaline lamella projected; exopod of male pleopod II
inserting subdistally on sympod, endopod proximally expanded, appendix masculina more
than four times longer than sympod, coiled in relaxed position; endopod of pleopod III
with three distal broom setae having distinct gap between medial seta and two lateral setae.

Remarks. Wilson and Wigele (1994) provided a simple note on the morphological
affinity between Caecianiropsis and Neojaera emphasizing a coiled, very much elongate
stylet of male pleopod II in male. The major differences between Neojaera and Caeciani-
ropsis are the presence of distinctly developed uropods showing the elongate sympod, and
the much longer endopod in Caecianiropsis. In addition, the development of rostrum is
also a noticeable difference between the two genera, with Caecianiropsis having an elon-
gated rostrum reaching to the middle of the antennular article I, and its width is almost
the same as antennula article 1, while Neojaera has only a weak anterior protrusion on
the rostrum. Other morphological differences between the two genera are as follows:
1) cephalon without visual organ; 2) length of the cephalon as long as its width; 3) all
pereonites almost same in length; 4) antenna much longer than antennula (more than
twice); 5) lateral margin of the male pleopod I extended, angular form; 6) sympod of the
male pleopod 1II, 2.6 times longer than wide. Wilson and Wigele (1994) also found sev-
eral similarities between Caecianiropsis and Microjaera Bocquet & Levi, 1955 including
the body form, antennal articulation, and male pleopod II with the elongate and coiled
stylet. However, the elongation of the body can be a result of adaptation to the intersti-
tial environment and therefore often evolve convergently. In addition, similar antennal
articulation can be found in many other isopod groups. This similarity is also only super-
ficial because Caecianiropsis shows a rudimentary scale on article III of antenna, which is
lacking in Microjaera. On the other hand, elongation of the male stylet is one of the most
noticeable characters of Caecianiropsis within the family Janiridae. Although, Wilson and
Wigele (1994) mentioned that Microjaera anisopoda Bocquet & Levi, 1955 also possesses
a similar morphology of male pleopod II, the original description of this species was
limited due to the poor illustration of this particular character. Shimomura (2005) de-
scribed another species, Microjaera morii Shimomura, 2005, but based on non-ovigerous
female only; therefore this important male character is missing. Phylogenetic analysis of
Janiridae (Wilson 1994) based on 33 morphological characters suggested a close relation-
ship between Caecianiropsis and the Microjaera. However, this has to be considered with
caution because the important male characters are not well described in the latter genus.

Caecianiropsis goseongensis sp. n.
http://zoobank.org/948FB812-988F-470C-A52D-11B469BEF7F3

Figures 1-9

Type locality. Shallow water of East Sea (Sea of Japan), Goseong, Gangwondo, Korea,
38°17'43.8"N, 128°33'15.1"E.


http://zoobank.org/948FB812-988F-470C-A52D-11B469BEF7F3

A new interstitial species of the genus Caecianiropsis from Korea 39

Material examined. Holotype: adult male, (NIBRIV0000838292) completely dis-
sected and mounted in lactophenol on eight slides; allotype: non-ovigerous female (NI-
BRIV0000838293) dissected onthreeslides; paratype1:adultmale (NIBRIV0000838294)
dissected on three slides; paratype 2 adult male (NIBRIV0000838295) dissected on two
slides; paratype 3: male used for SEM (NIBRIV0000838296).

Diagnosis. Pleotelson 1.45 times longer than wide, 0.23 times of whole body, an-
tennula with seven articles, article VI with one simple seta and two aesthetascs distally,
article VII very tiny, with three simple setae and one elongate aesthetasc, male antenna
with 29 articles of flagellum, left mandible with five serrate setae in spine low, maxil-
lipedal palp with setal formula as follow: 2:12:7:8:10, pereopod I with setal formula as
follow: 5:1:10:13:19:7, pereopod II with setal formula as follow: 8:5:8:11:14:5, distal
margin of pleopod I with 38 setae, uropodal exopod 0.5 times of endopod. Female
operculum with two setae on medial margin and six setae along distal apex.

Description of the male holotype. Body (Fig. 1A): elongate, flattened in dorsal view,
color of preserved specimens transparent, total length measured with paratype 1 2.05
mm, length six times longer than wide, maximal body width in pereonite V 0.91 times of
maximal width of pleotelson, setation of pereonites I-VII as follows: 10: 10: 10: 8: 6: 6: 6.

Cephalon (Fig. 1B): 0.94 times longer than wide and 0.16 times of whole body, an-
terior margin wider than posterior one; rostrum slightly wider than antennular article I.

Pleotelson (Fig. 1C): 1.45 times longer than wide, 0.23 times of whole body, dorsal
and lateral margin covered with many setae.

Antennula (Fig. 2A): seven articles, relative length ratios: 1: 0.97: 0.22: 0.17: 0.36:
0.24: 0.03; article I robust, 1.38 times longer than wide, lateral margin with three
simple setae, distal margin with three simple and one broom setae; article II 0.48 times
wider than article I 1.89 times longer than wide, with three simple and four broom
setae; article IIT 1.1 times longer than wide, with two simple setae distolaterally; ar-
ticle IV 0.89 times longer than wide, with three simple and one broom seta distally;
article V 2.58 times longer than wide, with three simple setae distolaterally; article VI
1.72 times longer than wide, one simple seta and two aesthetascs distally; article VII
(Fig. 2B) smallest, with three simple and one elongate aesthetasc on distal end.

Antenna (Fig. 2C, D): six peduncle articles and 29 flagellar articles; article I with
three mediolateral setae; article IT 0.92 longer than wide, with one seta distolaterally;
article III twice as long as wide, with four setae distally, rudimentary scale on lateral
margin with two setae; article IV 0.71 times longer than wide, with three simple me-
diolateral setae; article V' 3.55 times longer than wide, with 14 simple setae; article VI
longest, 5.68 times longer than wide, with 25 simple setae; flagellar article I longest, 2
times longer than wide, with two simple setae distally, setal formula of articles from 2
t0 29 as follows: 3: 3: 4: 1: 3: 2: 4: 2: 3: 8: 3: 1: 4: 2: 3: 3: 4: 4: 3: 3: 4: 3: 4: 3: 4: 3: 3: 3.

Maxilliped (Fig. 2E): epipodite, narrow, 3.56 times longer than wide, distal end
reaching to palp article II; basis 3.8 times longer than wide; endite width 0.83 times of
palp article II, two proximomedial coupling hooks, distal margin covered with numer-
ous fine setae, with six simple setae, three serrated setae, and one fan seta (Fig. 2F); palp
relative length ratio: 1: 1.77: 1.14: 1.63: 0.91, article I 0.55 times longer than wide,
with two simple setae on both distal corners; article II quadrangular, 0.95 times longer
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Figure 1. Caecianiropsis goseongensis sp. n. A Paratype 1, male, habitus, dorsal, x200 B holotype, male,
cephalon, dorsal, x200 € holotype, male, pleotelson, dorsal, x200, uropod, dorsal, x600. Scale bar: 100 pm.
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Figure 2. Caecianiropsis goseongensis sp. n. holotype, male. A Antennula, dorsal, x400 B antennula arti-
cles 5-7, dorsal, x600 € antennal article 1-4, dorsal, x400 D antennal article 5, 6 and flagellum, dorsal,
x400 E maxilliped, ventral, x400 F paratype 3, male, distal margin of endite, ventral, x1000. Scale bars:
100 pm (A=E), 50 pm (F).
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than wide, 1.9 times longer than article I, with eleven simple long setae on distomedial
margin and one short seta on distolateral corner; article III 1.13 times longer than arti-
cle I, tapering distally, with six simple long setae along medial margin and one seta on
distolateral corner; article IV 2.14 times longer than wide, with eight simple setaec on
distal margin; article V with eight simple and two robust setae on distal end.

Mandible (Fig. 3A, B): body robust, curved inwardly; left mandible (Fig. 3A) pars
incisiva with four cusps; lacinia mobilis much smaller than that of right mandible, with
three denticulate, robust spines and three serrate setae (Fig. 3E); pars molaris truncate,
missing grinding surface, distal tip blunt, with two apical setae; right mandible (Fig.
3B) pars incisiva with five (Fig. 3H), lacinia mobilis smaller than pars incisiva, with five
cusps, five serrate setae located below lacinia mobilis, proximal part of setae covered by
fine numerous setae, pars molaris with two apical setae (Fig. 3G); palp (Fig. 3A) 0.97
times of body length, inserted on cuticular projection; article I with one seta distally,
3.58 times longer than wide; article II robust, 1.89 times longer than wide, length
0.83 times of article I, maximal width 1.58 times of article I, median margin swollen,
with three serrate setae distolaterally, article III laterally curved with ten serrate setae
on inner margin.

Hypopharynx (Fig. 3C): deep medial incision separating two lobes, much of hairs
on distal margin of each lobe.

Maxillula (Figs 3D, F): inner endite shorter and more slender than outer one , with
one short setae and several hair-like elements on distal apex, along lateral margin with
spiny row; outer endite with 12 robust setae on distal margin, most denticulate, some
two-sided serrate, along lateral margin with long simple setae.

Maxilla (Fig. 4A): all rami similar in length, with four serrated setae on distal end
of each; mesial ramus coalescent with basis, much thicker than others, with eleven
strong setae distally and some of them denticulate; median ramus with four pectinate
setae and lateral one with three pectinate setae distally, all rami with fine simple setae
along medial margin.

Anterior pereopods (Figs 4B, C, 5A, B) inserted on pereon anterolaterally, relative
length ratio: 1: 1.12: 1.12: 1.01; width ratio of carpus and propodus: 1: 0.87: 0.87:
0.73/ 1: 0.6: 0.6: 0.55; L/W ratio of articles: basis (2.03: 3.03: 2.97: 2.86), ischium
(2.27: 2.57: 2.65: 2.05), merus (1.4: 1.52: 1.75: 1.52), carpus (2.52: 4.21: 3.71: 3.9)
propodus (3.21: 6.83: 6.08: 6.17), dactylus (1.5: 1.48: 1.55: 1.45); pereopod I with
minute coxa hardly discernable in lateral view (Fig. 9A); coxae of pereopods II-IV
clearly visible in lateral view with small simple seta; dactylus of pereopods II-IV partly
covered by articular plate projected from distal margin of propodus.

Pereopod I (Fig. 4B) basis with three broom and two simple setae; ischium with one
seta on dorsal margin; merus with four setae of different lengths on distodorsal corner
and five setae on ventral margin; carpus dorsal margin with four setae, two UB setae on
ventral margin with six simple setae of different lengths, ventral margin with hairs; pro-
podus with eight simple setae along dorsal margin, ventral margin with seven simple
and four UB setae; dactylus tapering distally, dorsal margin with four setae of different
lengths, ventral side with three setae, two claws on distal apex with different lengths.
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Figure 3. Caecianiropsis goseongensis sp. n. holotype, male. A Left mandible, ventral, x600 B right man-

dible, ventral, x600 € hypopharynx, ventral, x600 D maxillula, ventral, x600 E distal end of maxillula,
ventral, x1000, F distal end of left mandible, ventral, x1000, G distal end of pars molaris, ventral, x1000,
H pars incisiva, lateral, x1000. Scale bars: 100 pm (A-D), 50 um (E-H).
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Figure 4. Caecianiropsis goseongensis sp. n. A Maxilla, paratype 3, male, ventral, x600; holotype, male,
B pereopod 1, dorsal, x400 € pereopod 2, dorsal, x400 D propodus of pereopod 2, ventral, x1000. Scale
bars: 50 pm (A, D), 100 um (B, C).
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AB IcD

Figure 5. Caecianiropsis goseongensis. holotype, male. A Pereopod 3, dorsal, x400 B pereopod 4, dorsal,
x400, C propodus of pereopod 3, ventral, x1000 D propodus of pereopod 4, ventral, x1000. Scale bars:
100 um (A, B), 50um (C, D).



46 Jeongho Kim et al. | ZooKeys 832: 35-56 (2019)

Pereopod II (Fig. 4C): basis dorsal margin with four simple and three broom setae
and with one short seta on distal corner; ischium with five simple setae, merus distal
margin with eight setae of different lengths; carpus dorsal margin with three simple
and one broom seta, ventral margin with five simple and two UB setae; propodus with
eight setae along dorsal margin and two simple and four UB setae along ventral mar-
gin; dactylus (Fig. 4D) with two claws and five simple setae.

Pereopod I1I (Fig. 5A): basis dorsal margin with three simple and one broom setae,
and with one short seta on distal corner; ischium with five simple setae; merus distal
margin with eight setae of different lengths; carpus dorsal margin with one broom and
three simple setae, ventral margin with one UB and four simple setae; propodus dorsal
margin with seven simple and one broom setae, four simple and three UB setae along
ventral margin; dactylus (Fig. 5C) with two claws and six simple setae.

Pereopod IV (Fig. 5B): basis with three simple and five broom setae on dorsal mar-
gin, one short seta on distal corner; ischium with five simple setae on distal margin;
merus with seven setae of different length on distal margin; carpus dorsal margin with
four simple and one broom seta, ventral margin with three simple and one UB seta;
propodus dorsal margin with seven simple and one broom seta, four simple and three
UB setae along ventral margin; dactylus (Fig. 5D) with two claws and six simple setae.

Posterior pereopods (Figs 6A, B, 7A) inserted on pereon posterolaterally, relative
length ratio in comparison to pereopod I, 1: 1.12: 1.27: 1.31; L/W ratio of articles:
basis (3.1: 3.11: 3.08), ischium (2.86: 2.72: 2.72), merus (1.48: 1.67: 1.76), carpus
(3.43: 4.17: 4.42) propodus (3.53: 6.69: 5.56), dactylus (1.45: 1.56: 1.45); coxae of
pereopods V=VII approximately twice as wide as those of anterior pereopods, clearly
visible in lateral view with two simple setae; dactylus partly covered by articular plate
projected from distal margin of propodus.

Pereopod V (Fig. 6A): basis dorsal margin with six simple and five broom setae,
ventral margin with two setae; ischium with six simple setae; merus with seven setae of
different length; carpus with six simple, one broom seta and one UB seta along margin;
propodus with relatively bigger UB seta protruding medially, with seven simple setae,
one broom seta, and one UB seta; dactylus (Fig. 6C) with two claws and four simple
setae distally.

Pereopod VI (Fig. 6B): basis with seven simple three broom setae; ischium with five
simple setae; merus with nine simple setae on distal margin; carpus with six simple,
one broom, and one UB setae, spiny row along dorsal margin; propodus with seven
simple setae, one broom seta, and two UB setae; dactylus (Fig. 6D) with two claws and
six simple setae distally.

Pereopod VII (Fig. 7A): basis with six simple three broom setae, ischium with four
setae; merus with nine simple setae on distal margin and three of them much elongate;
carpus with nine simple, one broom seta, and two UB setae, spiny row along dorsal
margin; propodus with six simple, one broom, and three UB setae; dactylus (Fig. 7D)
with two claws and six simple setae.
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Figure 6. Caccianiropsis goseongensis sp. n. holotype, male. A Pereopod 5, ventral, x400 B pereopod 6,
ventral, x400, C propodus of left perecopod 5, ventral, x1000 D propodus of pereopod 6, ventral, x1000.
Scale bar: 100 um (A, B).
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Figure 7. Caecianiropsis goseongensis sp. n. holotype, male. A Pereopod 7, dorsal, x400 B pleopod 1, ven-
tral, x400 € dorsal side of pleopod 1, x400 D propodus of pereopod 7, ventral, x1000. Scale bar: 100 um.
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Pleopod I (Fig. 7B): reaching posterior margin of pleotelson, consisting of two coa-
lescent halves, elongate, 3.86 times longer than maximum wide (measured at widest sec-
tion of proximal part); proximal part enlarged and becoming narrower until half of total
length and subsequently broaden distally, 3.86 times longer than maximum wide (meas-
ured at widest section of proximal part); separated in half by medial stylet-guiding groove
running from triangular opening on proximal part of medial groove, distolateral edge of
hyaline lamella angular, projecting laterally; each distomedial lobe tapering distomedi-
ally, with ten simple setae distolaterally; distodorsal margin with 22 simple setae; 30 sim-
ple setae along distal apex, two distodorsal protrusions developed proximally (Fig. 7C).

Pleopod II (Fig. 8A): sympod elongate, 2.7 times longer than wide; endopodal sty-
let, elongate, coiled in relaxed position, over 3 times longer than sympod, proximally
robust but becoming narrower until distal tip, distal end of sperm duct consisting two
rami (Fig. 10H) without ornamentation; exopod distal apex round, located below sty-
let, distomedially in sympod.

Pleopod IIT (Fig. 6C): sympod 1.61 times longer than wide; endopod length 0.67
times of sympod, 2.17 times longer than wide, suboval, with ornamentation like turtle
shell shape, and with three plumose setae along distal margin; exopod two-segmented,
basal segment 5.37 times longer than wide, with hairs along lateral margin, apical seg-
ment tapering distally, with one simple seta.

Pleopod 1V (Fig. 7B): sympod, pentagonal, exopod 1.6 times longer than endopod,
exopod tip not reaching to endopod tip; without ornamentation, exopod proximally
curved, with distal seta.

Pleopod V (Fig. 7C): 3.16 times longer than wide, without rami and ornamenta-
tion, distal apex rounded.

Uropods (Fig. 7D): length 0.92 times of pleotelson; sympod robust, 3.5 times long-
er than wide, with 19 simple setae, most of setaec on medial margin; endopod length
1.51 times of sympod with 24 simple and nine broom setae; exopod 0.5 times of en-
dopod, with 12 simple setae.

Penial papillae (Fig. 10D, E): pointed distally, located ventrally on posteromedial
margin of pereonite VII.

Sexual dimorphism of female. Body (Fig. 9A): coxae of pleonites VI and VII vis-
ible in dorsal view.

Antennula (Fig. 9A): with five articles.

Antenna (Fig. 9B): with 25 flagellar articles.

Maxillipedal palp (Fig. 9C): article I with one seta distomedially, article II with
four setae distomedially, article I1I with four setae, article IV with five setae, article V
with seven setae distally.

Female operculum (Fig. 8D): 1.32 times longer than wide, two simple setae on
dorsal surface, six setae along distal apex.

Etymology. The new species is named after the type locality, Goseong, Gang-
wondo, Korea.
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Figure 8. Caccianiropsis goseongensis sp. n. holotype, male. A Pleopod 2, dorsal, x400 B pleopod 3, dorsal,
x400 C pleopod 4, dorsal, x400 D pleopod 5, dorsal, x400 E uroopod, dorsal, x400. Scale bar: 100 pm.
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Figure 9. Caccianiropsis goseongensis sp. n. allotype, ovigerous female. A Habitus, dorsal, x200 B an-
tenna, dorsal, x400 C maxillipedal palp, ventral, x1000 D operculum, dorsal, x600. Scale bars: 100 pm

(A,B, D), 50 um (C).
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Figure 10. Scanning electron microscope images of Caecianiropsis goseongensis sp. n. paratype 2, male.
A Coxa of pereopod 1, ventral, x450 B coxa of pereopod 2, ventral, x600 € coxa of pereopod 3, ventral,
x600 D penial papillae, ventral, x400 E penial papillae, ventral, x900 F basal part of pleopod 1, ventral,
x800 G pleopod 2 with stylet, ventral, x300 H distal tip of stylet, ventral, x2000. Scale bars: 100 pm (A,
D, G), 50 um (B, C, F), 20 pm (H).



A new interstitial species of the genus Caecianiropsis from Korea 53

Key to the species of Caecianiropsis (males only)

The key is mainly based on the male characters.

1 Rostrum approx. 1.6 times broader than article I of antennula; male pleopod
I without distolateral angular projection .........ccccccevevveveucuennnne. C. ectiformis
- Rostrum as wide as article I of antennula; male pleopod I with distolateral
angular projection.........cccccviiiiiiiiiiiiiiii 2
2 Antennula with 7 articles.........ccocooooiiiniiiin, C. goseongensis sp. n.
Antennula with fewer than 7 articles........cccccovviiciiinniiciiicccne 3
3 Endopod of uropod approx. 1.5 times longer than exopod.......... C. birsteini

- Endopod of uropod approx. 4 times longer than exopod..... C. psammophila

16S rRNA amplification

The final length of the trimmed sequence was comprised of 495 base pairs (GenBank
accession numbers MH899013 and MH899014). BLAST (Altschul et al. 1990) of the
GenBank database revealed that the obtained sequences were isopod in origin and not
contaminated. Microcharon tanakai Kim, Lee & Karanovic, 2017 (accession number
KY498031.1, Lepidocharontidae) was the most similar sequence to C. goseongensis sp.
n. resulting from Megablast optimization with 82% identity, 2e—114 E-value, 99% of
query cover, 424 of total, and max score.

Discussion

Morphological comparison

Caecianiropsis goseongensis sp. n. is similar to C. psammophila described from northern
California in having the second mandibular palp with three serrate setae, truncate mo-
lar process, and also in the appearance of the male pleopod I and III. Their differences,
however, include: the number of antennular articles (7 vs. 6); the ratio of maxillipedal
epipodite (3.56 vs. 2.72), the length ratio of uropodal exopod to endopod (0.8 times of
endopod vs. 0.24 times of endopod). Caecianiropsis birsteini from Bering and Okhotsk
Seas is easily distinguished from the new species by the five segmented antennula,
nine apical setae on the maxillula, absence of refraction from the distal margin of male
pleopod I, and by the relative length of uropodal exopod to endopod (69% vs. 49 %).
Furthermore, differences in setal formula were observed in several appendages includ-
ing antennula, antennal flagellum, pereopod I, uropodal rami, and the distal margin of
pleopod I. The only southern species, C. ectiformis, has several distinct characteristics
of which the most prominent are: the rostrum broader than antennule article I, the
L/W ratio maxillipedal basis (1.4 vs. 3.1), the absence of the distolateral angular pro-
jection in the male pleopod I, and, the invisibility of uropodal sympod in dorsal view.


http://www.ncbi.nlm.nih.gov/nuccore/MH899013
http://www.ncbi.nlm.nih.gov/nuccore/MH899014
http://www.ncbi.nlm.nih.gov/nuccore/KY498031.1
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The non-ovigerous female of C. goseongensis sp. n. can be distinguished from the male
primarily by its smaller body size. The other differences include five segmented anten-
nulae, ratio of the antennular article V (3.27 vs. 2.34), antennula with fewer asthetascs
(1 vs. 3), setal formula of the antennular article I and II, setal formula of the antennal
article V and VI, and setal formula of all articles of the maxilliped palp. Although, Men-
zies and Pettit (1956) and Kussakin (1979) described the female operculum of both C.
psammophila and C. birsteini, there was, however, no more information provided on the
sexual dimorphic characters. Unlike all other species of the genus the operculum of C.
goseongensis sp. 1. bears several simple setae on the medial margin of the dorsal surface.

Note on the habitat

The porosity and the volume of water permeating the interstitial space can be influ-
enced by the particle size, which is one of the major factors characterizing the interstice
(McLachlan and Turner 1994). Microorganisms inhabiting sediments are dependent on
water inflow containing organic substance and minerals, essential for their life (Swed-
mark 1964). It has also been proven that the composition of many taxa in the sediment
is closely related to the certain size or shape of particles (Dahl 1952; Jansson 1967;
McLachlan 1996; Strayer et al. 1997; Defeo and Gémez 2005; De troch et al. 2006).

Menzies and Pettit (1956) noted that C. psammophila was collected from interstitial
water on a coarse sand beach, while the other records of Caecianiropsis, including C.
goseongensis sp. ., are from the shallow sub-littoral zone. Oh et al. (2007) carried out
a granulometric analysis to infer the composition of sand particle in Naksan Beach
(Gangwondo province, Korea). They found that the average particle size on the beach
was much larger than that of the sub-littoral zone. Kim and Song (2012) also obtained
similar granulometric results using sand samples from several beaches of Gangwondo
province, where the type locality of C. goseongensis sp. n. is located. They collected the
sand from five stations on each beach with 300 m intervals from the shoreline to the
sub-littoral zone and measured the average diameter of particles. According to their
results, the composition of sand particles and grain size tend to become smaller with
distance, so that the sub-littoral zone has a finer substrate. Based on these results,
C. goseongensis sp. n. is also distinguished from C. psammophila by the size of particles
it lives in. This also may indicate that there is an interspecific preference for sand
grain size in Caecianiropsis. However, data on the specific habitat type for the other
Caecianiropsis is lacking.

Acknowledgements

The study was supported by three grants: BK21 Plus Program (Eco-Bio Fusion Re-
search Team, 22A20130012352) funded by the Ministry of Education (MOE, Ko-



A new interstitial species of the genus Caecianiropsis from Korea 55

rea), “2018 Graduate Program of Undiscovered Taxa” from the National Institute of
Biological Resources (NIBR), funded by the Ministry of Environment (MOE) of the
Republic of Korea (NIBR201839201), and National Research Foundation of Korea
(NRF) grant (2016R1D1A1B01009806).

References

Branch ML, Griffiths CL, Kensley B, Sieg J (1991) The benthic Crustacea of subantarctic Mar-
ion and Prince Edward Islands: illustrated keys to the species and results of the 1982-1989
University of Cape Town surveys. South African Journal of Antarctic Research 21: 3—44.
heep://alp.lib.sun.ac.za’handle/123456789/7477

Dahl E (1952) Some aspects of the ecology and zonation of the fauna on sandy beaches. Oikos
4: 1-27. hetps://doi.org/10.2307/3565072

Defeo O, Gémez ] (2005) Morphodynamics and habitat safety in sandy beaches: life-history
adaptations in a supralittoral amphipod. Marine Ecology Progress Series 293: 143—153.
https://doi.org/10.3354/meps293143

De Troch M, Houthoofd L, Chepurnov V, Vanreusel A (2006) Does sediment grain size affect
diatom grazing by harpacticoid copepods? Marine environmental research 61: 265-277.
hteps://doi.org/10.1016/j.marenvres.2005.10.004

Jansson BO (1967) The significance of grain size and pore water content for the interstitial
fauna of sandy beaches. Oikos 18: 311-322. https://doi.org/10.2307/3565107

Kensley B (1976) Isopodan and Tanaidacean Crustacea from the St Paul and Amsterdam
Islands, Southern Indian Ocean. Annals of the South African Museum, Capetown 69:
261-323.

Kim IH, Song DS (2012) Geographical Distribution of Sand Particle Sizes on Gwang Won
Coast. Korean Society of Surveying, Geodesy, Photogrammetry, and Cartography 4:
407-410.

Kussakin OG (1979) The isopod fauna (Crustacea, Isopoda) of the Ochotsk Sea. In: Investiga-
tions of Pelagic and Bottom organisms from the Far Eastern Seas. Akademii Nauk, SSSR,
Vladivostok 15: 106-122.

Kussakin OG (1988) Marine and brackishwater Crustacea (Isopoda) of cold and temperate
waters of northern hemisphere. Vol. 3, Suborder Asellota Part 1. Academy of Science,
USSR 152, 500 pp.

McLachlan A (1996) Physical factors in benthic ecology: effects of changing sand particle size
on beach fauna. Marine Ecology Progress Series 131: 205-217. https://doi.org/10.3354/
meps131205

McLachlan A, Turner I (1994) The Interstitial Environment of Sandy Beaches. Marine Ecology
15: 177-211. heeps://doi.org/10.1111/j.1439-0485.1994.tb00053.x

Menzies R], Pettit ] (1956) A New Genus and Species of Marine Asellote Isopod, Caecianiropsis
psammaphila, from California. Proceedings of the United States National Museum 106:
441-446. hteps://doi.org/10.5479/51.00963801.106-3376.441


http://alp.lib.sun.ac.za/handle/123456789/7477
https://doi.org/10.2307/3565072
https://doi.org/10.3354/meps293143
https://doi.org/10.1016/j.marenvres.2005.10.004
https://doi.org/10.2307/3565107
https://doi.org/10.3354/meps131205
https://doi.org/10.3354/meps131205
https://doi.org/10.1111/j.1439-0485.1994.tb00053.x
https://doi.org/10.5479/si.00963801.106-3376.441

56 Jeongho Kim et al. | ZooKeys 832: 35-56 (2019)

Oh]JK, Jeong SM, Cho YG (2007) Variations of Grain Textural Parameters of Beaches by Coast
Development at East Coast Korea Peninsula. Journal of the Korean earth science society
28: 914-924. hteps://doi.org/10.5467/JKESS.2007.28.7.914

Palumbi SR, Martin A, McMillan WO, Stice L, Grabowski G (1991) The simple fool’s guide to
PCR, Version 2.0. http://palumbi.stanford.edu/SimpleFoolsMaster.pdf

Riehl T, Brandt A (2010) Descriptions of two new species in the genus Macrostylis Sars, 1864
(Isopoda, Asellota, Macrostylidae) from the Weddell Sea (Southern Ocean), with a syn-
onymisation of the genus Desmostylis Brandt, 1992 with Macrostylis. ZooKeys 57: 9-49.
https://doi.org/10.3897/z00keys.57.310

Shimomura M (2005) Microjaera morii sp. n., a new interstitial isopod from Japan (Crustacea:
Janiridae). Bulletin of the Kitakyushu Museum of Natural History and Human History
3: 115-120. htep://www.kmnh.jp/wp-content/themes/kmnh_jp/images/pdf/A3-115-E-
Shimomura.pdf

Strayer DL, May SE, Nielsen B, Wollheim W, Hausam S (1997) Oxygen, organic matter, and
sediment granulometry as controls on hyporheic animal communities. Archiv fiir Hydro-
biologie 140: 131-144. https://doi.org/10.1127/archiv-hydrobiol/140/1997/131

Swedmark B (1964) The interstitial fauna of marine sand. Biological Reviews 39: 1-42. https://
doi.org/10.1111/j.1469-185X.1964.tb00948 x

Vanhoffen E (1914) Die Isopoden der Deutschen Sddpolar Expedition 1901-1903, Deutschen

Sudpolar Expedition. Zoologie 15: 47-598.

Wilson GDF (1994) A phylogenetic analysis of the isopod family Janiridae (Crustacea). Inver-
tebrate Systematics 8: 749-766. https://doi.org/10.1071/1T9940749

Wilson GDE Wigele JW (1994) A systematic review of the family Janiridae (Crustacea: Isop-
oda: Asellota). Invertebrate Systematics 8: 683—747. https://doi.org/10.1071/1T9940683


https://doi.org/10.5467/JKESS.2007.28.7.914
http://palumbi.stanford.edu/SimpleFoolsMaster.pdf
https://doi.org/10.3897/zookeys.57.310
http://www.kmnh.jp/wp-content/themes/kmnh_jp/images/pdf/A3-115-E-Shimomura.pdf
http://www.kmnh.jp/wp-content/themes/kmnh_jp/images/pdf/A3-115-E-Shimomura.pdf
https://doi.org/10.1127/archiv-hydrobiol/140/1997/131
https://doi.org/10.1111/j.1469-185X.1964.tb00948.x
https://doi.org/10.1111/j.1469-185X.1964.tb00948.x
https://doi.org/10.1071/IT9940749
https://doi.org/10.1071/IT9940683

	A new interstitial species of the genus Caecianiropsis Menzies & Pettit, 1956 (Isopoda, Asellota) from Korea
	Abstract
	Introduction
	Materials and methods
	Specimen collection and examination
	DNA extraction and amplification

	Taxonomy
	Suborder Asellota Latreille, 1802
	Superfamily Janiroidea Sars, 1897
	Family Janiridae Sars, 1897
	Genus Caecianiropsis Menzies & Pettit, 1956
	Caecianiropsis goseongensis sp. n.
	Key to the species of Caecianiropsis (males only)
	16S rRNA amplification

	Discussion
	Morphological comparison
	Note on the habitat

	Acknowledgements
	References

