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Monster larvae of deep-sea shrimp collected in the western North Pacific
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Abstract

Two individuals of “monster larvae” belonging to the genus Cerataspis (Decapoda: Penaeoidea:
Aristeidae) were collected in the western North Pacific in 2016. The smaller one (carapace length 7.3 mm)
was collected by daytime plankton net operation towed at a shallow layer (25 m to the surface), and the
larger one (carapace length 11.5 mm) was collected by a nighttime plankton net operation towed from 208
m to the surface. These larvae have a pair of large spines on the lateral surface of the carapace, and in this
regard they agree with C. petiti Guérin-Méneville, 1844 reported from the Atlantic. However, the
mitochondrial 16S rDNA sequences of these two individuals matched with those of C. monstrosus Gray,
1828, the senior synonym of the widely used name Plesiopenaeus armatus (Spence Bate, 1881), suggesting
that the presence and absence of the spine might be intra-specific morphological plasticity or variations
among different developmental stages.

Key words: Cerataspis; Decapoda; Aristeidae; DNA barcoding; phylogenetics
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(Gunther, 1877) } U'C. maldivensis (Norman,
1989 DIFfAThH LI LR LN ST
(Chow et al. 2016; Kurogi et al. 2016)
Vereshchaka (1997) 13195041 > Galathea#fi £t
Wi CIThb B LA TORE R L v
BEANGB LWEREZ L2231 Lz,
To o T YEROREAR TIZd 553, 37 RE sy
MraAT o 7o fb R, BIIAFERFBRFE CTH S
& L C. Galatheacaris abyssalis & #4495 & &
HIHE, £ LT R E TRB L7, AfE
IZ DWW TIHI9994F I A o RPEHTER S AL 75 i
TITONT X AR E TSN I AT
(Alepisaurus ferox Lowe, 1833) OEF 58
IMER 233 LS 7= A3 (3R 1999; Chow et al.
2000) . EDOBROGFRMMHTIC L > TI D
U = " (Eugonatonotus chacei Chan and Yu, 1991)
DOBMMAE (AT asR) THHZ ERP LN
\Z &7z (DeGraveetal. 2010; & 2017) . =
MDA EE D W RLHA AT L Tz 2
EMD, MRIZEDFEA N Ty ) = bk,
STBTH D, —J7. BIRIZHS RS
RICEED S FRRHUT AT SN T2f b & 5, 21ih#d
I < AN R SN E DR TERED & Gray

(1828) IZ k> T “BIHD L H 72" Lt s
7= Cerataspis monstrosus Gray, 1828{% 7 /L~ =
vERoSETHDL ETRENTED L

(Burkenroad 1936) LISh, Bk ZRFET 572
DOFTHNY D720y - 72, Gray (1828) <°Dohrn

(1871) MHEW=HITNS < DY S5 0D
C. Heegaard (1966) (& X 2[X%Fig. LTk L
72, F7=. Kishinouye (1926) |Z & > THAIT
MTHRESUHTHEE L TREHINE
Cerataspis affinisz Fig. 2127~ L 72,

T2 72 > T Bracken-Grissom et al. (2012)
23C. monstrosus % (X U 7 L~ & EFL &
7 72 ERHTJET 26F20/IC >V T Ik
2> KU 7DNA®D12S rRNA & 16S rRNAE (R
F. £ L TED18SIRNA £ 28SrRNAK L UM E
A b UHIEAR T, FHSTEOH ARSI 2 E L,
C. monstrosus |£ X Y N # F b r b
Plesiopenaeus armatus (Spence Bate, 1881) M%)
HEThDHZ EERE L, P.armatus)’in#l X
NT=DIF188LHETH S 7=, FeHUEDJFANC
&0 Z4 L L CIXC. monstrosus s 5C HUHE % £
2, 2. BAICOW T, Cerataspis Gray,
182873 S HikE % F¢->., Bracken-Grissom (2012)

Fig. 1. Lateral views of stage V mysis of
Cerataspis species drawn by Heegaard
(1966) . Cerataspis monstrosus (top) and
C. petiti (bottom).

Fig. 2. Cerataspis affinis described by
Kishinouye (1926). Lateral view (left),
dorsal view (center) and ventral view (right).
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72 Th Y. [FEFEDPlesiopenaeus coruscans

(Wood-Mason in Wood-Mason and Alock, 1891)

£3|ZP. armatus

{22V T iPlesiopenaeus? Cerataspis® Tz 2
J=bhbINETENG BOMAEDEN
2V | Cerataspis coruscans & X415 (Table 1),

IV NS Fer v ERFET AT
AL (Aristeidae Wood-Mason in Wood-Mason and
Alcock, 1891) 1Z1%. LA FO6ENH & 41T
V% : Aristeus Duvernoy, 1840 (e # U Ft
xER)
Kensley, 1997, Hemipenaeus Spence Bate, 1881
(YUt r=xt &) . Hepomadus Spence Bate,
1881 (R=FtmTtgE) .
Crosnier, 1978, Pseudaristeus Crosnier, 1978, fi&
ERELEARR\L2IY NS FerERO34
FEIZINOOMBRED ENNITEET 5]
REMED B D, Foxld, PEERAL KT T20164
AT 17T 7 Pl -T, IV NS
F e r T RICEES D EMIEZ 208K
REL, IO DEEROIEREIZOWTIEE
G SR L IR T 5 L b
HIZDNAGHT & OFE CTIT o 7o R AR T 5,

. Austropenaeus Pérez Farfante and
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Table 1. “Monster larvae” described to date and corresponding adult species.

Monster larvae

Corresponding adult taxa (synonyms)

Cerataspis coruscans (Wood-Mason in Wood-Mason Plesiopenaeus coruscans (Wood-Mason in Wood-

and Alock, 1891)

C. monstrosus Gray 1828

C. affinis Kishinouye, 1926

C. longiremis Dohrn, 1871

C. petiti Guérin-Méneville, 1844

Mason and Alock, 1891)

Plesiopenaeus armatus (Spence Bate, 1881)
unknown

unknown

unknown

MEHR L Ok

ABFFETH T 2 flifs (TEST3 & Uf 2A11)
(X, PR AL R R T DAL T K PE T I CE TR A
ARBATEALOD 2016 FREES 4 URMUIEIC 35V THE
L a7z (Table2) . TREERFICITAEZ TR,
ERFOEBR AR L, ECRIC=Z ) —L T
TRAE LTz, FEBREICTE 4 &5 VEE 5 M
DODRFEHRRL, =y XU RV T7Fa—TH
THREY T A XL THEM ., Genomic Prep
Cells and Tissue DNA lIsolation Kit (Amersham
Bioscience) % F\ T DNA % fhiH} L 7=, Palumbi
etal. (1991) O = N—H )L 7T A ~— (16Sar-

L & 16Sbr-H) #H\W T b= KU 7 d 16S
rRNA B {sF OF oy il 4 HiE L 7=, PCR X
SR OFE%IE, 1.2 ul @ PCR buffer, 1 mM @
dNTP, 0.4uM O 7' F A ~—_ 0.5U ® EX Taq
polymerase (TAKARA) . 1ul O DNA (2
KEMZTHRELZ 12uL L L2 O TH S,
PCR RSV A 7 /Vid 94 °C 4 5y DEVEME
#%. 35 YA Z /L OWIEY A 7L (94 °C £ 30
. 55°C30 b, 72°C30#) w17V . H&i%IC
72°C TR L7121 4°C TRAF L7z,
T w— AT VERIKENT K0 WA o HEiE &
R L7z, ExoSAP-IT (GE Healthcare) #LEEIZ
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FoTTFIA4~—% 0 LT-1%IZ, PCR 77
A=—ZHNNTHA VY b —0 = ARG
AT ol £z, ERIEHESEE (NSMT) F
& O Bracken-Grissom &+ 2 W AF L7irkx

NnNa43axFenrxf (Benthesicymidae) D
Gennadas valens & Bentheogennema intermedia
DEEHZ ANF L7z (Table 4) . HIERFIOT
TA A b BERSIFE OB (Kimura’s two

FEAEA (Table 3) LREMEIZFEE LTz, T —X
N—2m5F et (Aristeidae) @ 7 FE
FOSEEL LCTF e et RIcE bR e S

parameter distance: K2P) D F-5, K& Rk
YERR X MEGAG.0 (Tamura et al. 2013) % v
TiTo7,

Table 2. Collection information of two monster larvae of the genus Cerataspis.

Sample Collection Coordinate Gear Layer Local time  CL® TL4

ID date towed (mm) (mm)

TEST3 25 September, 26°38'N, 142°05'E.  MOHT*  0-25m 08:23— 7.3 13.3
2016 09:28

2A11 13 October,  19°58'N, 131°02'E  IKMT®  0-208 m 03:04— 11.5 200
2016 03:45

3see Oozeki et al. (2004). PIsaacs-Kidd Midwater Trawl net (8.7 m? opening, 13 m long, 0.5 mm mesh, and
canvas made cod-end). °carapace length. Yotal length.

Table 3. Adult specimens of deep-sea shrimp species of the family Aristeidae analyzed in this study.

Sample Collection date Coordinate Depth (m) Species Museum No.
1D
HA2 16 October, 39°35'N, 142°18'E ~ 552-559  Aristeus mabahissae NSMT-CR
2007 19111
HA3 5 October,  39°02'N, 142°14'E ~ 640-661  Aristeus mabahissae NSMT-CR
2007 19112
TS2 3 November, 36°56'N, 141°33'E 411 Aristaeomorpha foliacea NSMT-CR
2005 16904
TS3 13 October, 40°15'N, 142°14'E 412415  Aristacomorpha foliacea NSMT-CR
2007 19113
BE1 23 October,  38°25'N, 143°32'E 3,137-3,223 Hepomadus glacialis NSMT-CR
2008 19818-1
KC16* 8 June, 27°59'N, 86°43'W 3,050 Cerataspis monstrosus KC6216
2000
KC18* 8 June, 27°59'N, 86°43'W 3,050 Cerataspis monstrosus KC6218
2000

*generously provided by Dr. Bracken-Grissom.

Table 4. 16S rDNA sequences of deep-sea shrimp species of the
family Aristeidae and Benthesicymidae derived from database.

Species Accession No.
Aristaeomorpha foliacea GQ487491
Aristaeopsis edwardsiana JX403854

KJ396316, KM485686
EU977176, GU972650
JX403855, 1X403860

Aristeus alcocki
Aristeus antennatus
Cerataspis monstrosus

Hemipenaeis carpenteri 1X403847
Bentheogennema intermedia JX403851, MF197221
Gennadas valens JX403858

I  E ..
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o R <#EfE (020 m) T, OO 8§ K d 9

B A DBEE KRB 2 WA CORMIC K- THRES

A& s KA OMEE 2A11) (Fig.3A- Nz, HEE 7.3mm, AEX 133mm TH -

D) [3E 3L TOHRETHY . 208m N HD 7=, WKL HICAERITEEICHE 2L HO

BRI E Th D Z Lo AMBIEEOZEMIIR etz L. MRS 1 ko8 7ok

HCTH D, FRIZ11.5mm, AEF 20.0mm T A LTV, SN RRIC b BEE 2B R
Hoto, WNROMERE (TEST3) (Fig.3E) 122 Ronehoiz,

Fig. 3. The larger (A—D) and the smaller (E) individuals of the genus Cerataspis collected
alive in the western North Pacific. Sub-lateral (A), dorsal (B), ventral (C) and front (D)
views of the larger individual, and lateral view of the smaller individual (E).
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DNA 573471 & Bt
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2> R U7 DNA @ 16S rDNA #45 #id 51
(accession No. LC466628- LC466636) D X
1% 491 725 526 bp T o7, K2P HHEEA v
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tox bR EAIFFeao B G valens
& B. intermedia 13 LR B 7 L— %
JERE LT 7z, TEST3 & 2A11 fE{K[ D K2P

100 [ Aristeus antennatus EU977176

0.01
93

Aristeus aniennatus GU972650
HAZ2: Aristeus mabahissae
10V A3: Aristeus mabahissae
| Aristeus alcocki KI396316
wu"Ar[S!em‘ alcocki KM485686

Cerataspis monstrosus JX403855

84

—

57

100

53

BE1: Hepomadus glacialis
Hemipenaeus carpenter 1X403847
Aristaeopsis edwardsiana 1X403854

[TSZ: Aristaeomorpha foliacea

100 Ll— Aristeomorpha foliacea GQ487491
5

! TS3: Aristaeomorpha foliacea

921K C18 ; Cerataspis monstrosus

HiEfEIX02+02%SETHY, RfEEEZDL
iz, TEST3 KON 2A11 XY R Fer=
v 4 TR O K2P BT 0.2 205 0.6 %, 1
T04+£02%SETholzZl inb, Zhb
26 HEEZIY N/ FreunobelEEL, 7
—/L L7299 2 CHUEEAR & Il L7z (Table 5),
IV N Feuzbvle Y Fenzt)g 3
il > K2P BEHEIL 7.7 725 8.3 %, T T 8.0
+12%SE.Tho7z, eV FEutE4
T > K2P FEEfEIL 2.8 205 8.3 %, FHTS.1
+07%SETholz, EHWUFELaTEFED
filF v r RHMBRER & o K2P FEEfEIE
6.0 725 12.3 %, F# 9.4+ 1.1%S.E. TH - 7=,
FrozbtfofltaxFeamfHo 2
T G. valens 15 5. O B. intermedia 60 K2P #hf
1% 10.0 225 13.4, 4126 +£13%S.E Th o
77

Cerataspis monstrosus JX403860
g7] 2A11
TEST3

Aristeidae

KC16: Cerataspis monstrosus

82

Gennadas valens IX403858

| Bentheogennema intermedia 1X403851 Benthesicymidae

100l Bentheogennema intermedia MF197221

Fig. 4. Neighbor-joining (NJ) tree based on K2P distance between 16S rDNA data of 10 deep-sea
shrimp species of the families Aristeidae and Benthesicymidae. Bootstrap values on the nodes are
shown as percentage and are based on 1000 replicates. Bootstrap values less than 50 % are not shown.

See Tables 2 and 3 for sample ID.
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Table 5. K2P distances (below diagonal) between 10 species of the family Aristeidae (1-8) and
Benthesicymidae (9, 10). Upper diagonal is standard error.

1 2 3 4 5 6 7 8 9 10
1 Cerataspis monstrosus - 12 13 13 15 13 12 16 16 17
2 Aristeus mabahissae 7.7 - 09 07 11 11 12 15 17 15
3 Aristeus alcocki 81 39 - 09 12 11 13 15 17 16
4 Aristeus antennatus 83 28 42 - 11 10 12 14 17 15
5 Hopomadus glacialis 83 60 75 58 - 11 12 14 16 15
6 Hemipenaeus carpenter 87 64 73 64 54 - 1.1 14 16 15
7 Aristaeopsis edwardsiana 84 71 88 72 79 176 - 1.1 14 15
8 Aristaeomorpha foliacea 123 103 104 95 88 92 68 16 17
9 Gennadas valens 12.7 132 135 134 123 130 100 113 - 15
10 Bentheogennema intermedia 134 113 125 113 118 126 120 131 116 -

EBER o TR, —J, A v REEEKTFPETY

FEBHEELTWAIY N FruexbtF
D2ENOIL, IV MFFrerE (C
monstrosus) (X RVEFE, A & R KVEED 3
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& A ENAERETE T SN RIEDOE N
B DOHEDTHY . TDOKRN (95 %)
AT ERANENPLHELNTZLDTH D
(Heegaard 1966; Dragovich 1969; Batts 1972;
Manooch and Mason 1984; Morgan et al. 1985;
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mm DIY MFFro DI A L&

Morgan et al.
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