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Abstract

Two individuals of “monster larvae” belonging to the genus Cerataspis (Decapoda: Penacoidea:
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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KAEBODIITE & T iR TR %

ST, BTFBEBRBH NS NHIREmED
FHE S T2 [FENED bNTBINL L HBID

il

LTWD ZE&neL, plfe LTREIND
ZENRLIEFELEHD, H<ITYFFEAHD
L7 b7 7 VAN (leptocephalus) <21 &
TEHEDO T 4 1 Y —<4E (phyllosoma) 23%
ALz ploffe LTS Tz L
IFELTH D, IUTIIDNAGHT & V7 Fif)
B RBIER PR O E AR+ 5 Z &I &

X9 oTe, BlAIEMR L, BRI A
ENNITSHEIZE DR ST FRT DR 5
AR EFEVFFHOERSDAEL LTRHEE
AV 7z Thalassenchelys Castle and Raju, 1975 )&

(Cohen 1959; Castle and Raju 1975) D2FfH |3 A
YRR M T 2 3 FEB LI
IRWA X T F 2T % Congriscus megastomus
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(Giinther, 1877) K O’C. maldivensis (Norman,
19B)YDIHFETHDZ ERHLNZEI N

(Chow et al. 2016; Kurogi et al. 2016)
Vereshchaka (1997) 1X19504F-1% 0 Galatheadli] #5
Wi TN B LR A TOREE R L v P
ERNOB LWEELZ LIz B a2 R L,
TS T2 AR DIEARTIX D 2 25, REMIZ2 T HESY
WraiToTofE R, MITAEREHRIETH D
& U . Galatheacaris abyssalisk 435 & &
HITHE, £ LT BB E TRIB L7, AfE
IZDWTIEI9994F I A o REEHU SN AL P nf
TITONTIZAMAE CIREI NI XU A

(Alepisaurus ferox Lowe, 1833) DHH1 5B
IMER R R S 77223 (5 1999; Chow et al.
2000) \ ZDED T HRMHEHTICL > TI D
U = ¥ (Eugonatonotus chacei Chan and Yu, 1991)
DB AE (A TrsN) ThHhdH I ENRPHLD
\Z &7z (DeGraveetal. 2010; 3§ 2017) , =
B IIRIZ EE DWW FER A eAT LTz 2
LMD RIZ L DA N Ty /) = b L,
STBITH D, —J7. BKIZHES < R Sh
RIZES S FEHICHAITSINTFS H 5, 21ifd
W< HENCH SN Z O 72 TERED & Gray

(1828) IZ X > T MO L S 72" Lk S
7z Cerataspis monstrosus Gray, 1828137 /L~ =
EERoMETHEDLETHRENTLZ L

(Burkenroad 1936) LIS, BlkzFrEd 57
HOTHDNY A372 055 1=, Gray (1828) °Dohrn

(1871) BHENZBIT/NS < DY S5 0D
C. Heegaard (1966) 2 %I[X%Fig. IZ/RL
72, F72. Kishinouye (1926) IZ & > THARIE
WM THREINFHELEL L TRHINE
Cerataspis affinisZ Fig. 2127~ L7,

ITHRIT 72 - T Bracken-Grissom et al. (2012)
DC. monstrosusz X U7 NV~ LR &
7 7= ERHCE T D6R20MIC OV T b
2 KU 7DNA®12S rRNA & 16S rRNAE =
F. £ L TED18SIRNA & 28S rRNAK L Ok
A b UHIBAR T, FHSTEOMEIELS 2 RE L
C. monstrosus /& X Y b7 F kb 1 ==t
Plesiopenaeus armatus (Spence Bate, 1881) D %))
ETHDZ EERE LTz, P armatusH el S
NT=DFI8BIETH 2728, FeHUEDFANC
X054 & U TIXC monstrosus s SeBUME % Ff
D, ¥2. BAIZOWTY, Cerataspis Gray,
182813 S Bk % £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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X, 4 & L CldPlesiopenaeus armatusi i <
o TnWD Z Ennn, B4 IEEERE
RNZP. armatus\ TS MEE 52 5 KO 1R
D EBNTND A, EFRICEFIZRINTE
53 RC. monstrosus I3 FEBAED JFANZ X
HEHENTHLONRIIRTH S (WoRMS
Editorial Board 2019) .

HlfECerataspis (XY N7 evxzbE) I
IS F/EPHE TN D (Tablel) . 209
bRRIC R Vs 7 Y o L OIS
DUNTDNAMRHTIC & » THTF-BIMRMFE S
TWBDIXC. monstrosus (XY M7 e rx )
72 THY ., FBFED Plesiopenaeus coruscans

(Wood-Mason in Wood-Mason and Alock, 1891)
\Z DTl Plesiopenaeus?)s Cerataspis D F LY
JEhLENEZ D, BROMBE RN
2V | Cerataspis coruscans & Si15 (Table 1) ,

IV NS FervERHIETAF R
%t (Aristeidae Wood-Mason in Wood-Mason and
Alcock, 1891) (Z13, fLIZ AT D6E D I & T
U2 : Aristeus Duvernoy, 1840 (e Z Ut
TEE)
Kensley, 1997,
(YU F bwu=x &) . Hepomadus Spence Bate,
1881 (N=F vwm=t)&) . Parahepomadus
Crosnier, 1978, Pseudaristeus Crosnier, 1978, Ji%
KRELERHRIY NS Fernx O34
BRI INOOMBREDO ENNITEET HA]
REMERN H Do Fxid, EEPAEACEET20164F
AT 7777 bz k» T, IV T
Feux ERICFEE S EDLEZ2E A
RELIZ, 20O OMEEDOEIC OV Tl E
IR SNTFEOIERE L RIS T 5 L &
b IZDNAGHT b fF8 TIT o e R 2 /RT3 5,

. Austropenaeus Pérez Farfante and

Hemipenaeus Spence Bate, 1881

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

R X OFE

AHFFETHZ 2 fifF (TEST3 & TF 2A11)
L PR AR TIT AV o K E T i e A
FIRBREEALD 2016 FEFEL 4 URAHEIZ S5 TER
STz (Table2) . BREERFICITAEE THD
ARFOER ZRE L, ETCRIC=Z ) —LT
PrRAr Lo, FEBREICTHE 4 & D WIEEH 5 M
DFTEREBL, =y Y RVTFa—TH
THREY TS A XL THA#% . Genomic Prep
Cells and Tissue DNA Isolation Kit (Amersham
Bioscience) & VYT DNA Z i L 7z, Palumbi
etal. (1991) D= "—H /L7 F A <~ — (16Sar-

L & 16Sbr-H) ZHWTI haa R 7D 16S
rRNA R+ DOHR 5y I 2 i L 7=, PCR X
SR OFAALIZ, 1.2 ul @ PCR buffer,
dNTP, 04uM O 77 A ~—, 0.5U @ EX Tagq
polymerase (TAKARA) . 1 pul Oflitti DNA (2
KEMZ CTReEE 12 uL L LE-bDOTH D,

PCR H§ME A 7 /L% 94 °C 4 5y DEVEE
%, 35 A L OHEEY A 7 v (94 °C 30
. 55°C30 #b, 72°C30#) #1T\V, &kl
72°C T 753 L7221 4 °C THRAE L T2,
T A 0= AT VERIKEN K0 WA O HEiE &
ezl L7=, ExoSAP-IT (GE Healthcare) #LFE|C

1 mM D
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Ko TTTA~—%4 R LI#IZ, PCR 77
Av—EHNTHA VLT by —0 T ARG
iTolo, Eio, ENLEEEWEE (NSMT)
& " Bracken-Grissom &=+ & 0 AF L7z

N34 3xF e nr=xtF (Benthesicymidae) P
Gennadas valens & Bentheogennema intermedia
DFLF% AT L7z (Table 4) . HHAELFIDT
FA A b BRSO MERE (Kimura’s two

HAEA (Table 3) HFEERICAB L7z, 7 —X
R—=2n LT e et (Aristeidae) O 7 fi
FONELE L CTF e e bRtk bITKE &

parameter distance: K2P) DFFR, K OSSR O
YERZIZ MEGA6.0 (Tamura et al. 2013) Z >
TiT>7,

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

Sample Collection Coordinate Gear Layer Local time  CL° TL¢

1D 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 20.0
2016 03:45

3see Oozeki et al. (2004). *Isaacs-Kidd Midwater Trawl net (8.7 m? opening, 13 m long, 0.5 mm mesh, and
canvas made cod-end). °carapace length. %total 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 Aristacomorpha foliacea NSMT-CR
2005 16904
TS3 13 October, 40°15'N, 142°14'E 412415  Aristaeomorpha foliacca NSMT-CR
2007 19113
BEl1 23 October,  38°25'N, 143°32'E  3,137-3,223 Hepomadus glacialis NSMT-CR
2008 19818-1
KCl16* 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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R <FEBE (020 m) T, OO 8 BN E 9

FhAEDOE DB 5 W IR HE T OIS & o THREE S

LG LN KRB OMEE (2A11) (Fig.3A- Nz, HEE 7.3mm, AKX 133mm TH -

D) IK3IMETORETHY ., 208mMNHD 1=, WA S bICART2ERICHE R EZHOY

BRI & Th D Z &b AMEE OFEMII AR TR a R L. MPEMAIEIS 1 6 OBEZE 720

HTh s, FEIZ1LSmm, AEIE20.0mm T A LTV, SEIERRIC b B /2R
Hoto, INUOMEE (TEST3) (Fig.3E) 1£Z 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 737z & 55T

IR 2 B R O 7 ERCRE L= b
2> R U7 DNA @ 16S rDNA 45 fid 51

(accession No. LC466628- LC466636) D X
1L 491 5 526bp Th o7z, K2P HElEZ Hv
TATBEEGYE (N)) 12 X 5 Rk % Fig. 412
R U7z, RN T TEST3 KON 2A11 1LY
FrFerxbt (RIUEARITVT S KV
PE) LSRR E R L, o FFPHE L 128
LR D 7 L—REER LI, Z0IY
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DINNCBRIRDITIN—TEHEK LTIz, £z, T
text®REAaxXFraeo B O G valens
& B. intermedia I3 LR B 7 L— N %
JER L Cu 7z, TEST3 & 2A11 {EIK[E O K2P

100 [ Aristeus antennatus EU977176

0.01

Aristeus aniennatus GU972650
HAZ2: Aristeus mabahissae
9 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

g7 2A11

921K C18 ; Cerataspis monstrosus

[TSZ: Aristaeomorpha foliacea

100 Ll— Aristeomorpha foliacea GQ487491
5

! TS3: Aristaeomorpha foliacea

HiEf£02+02%SETHY, AMEEEZDL
M7z, TEST3 KU 2A11 LY N Fer=
B4 R O K2P BEEfEIL 0.2 705 0.6 %, )
TO04+02%SETHo=Z b, Zhb
26 fkEIY M Frno e LREL,
—/V L7299 2 THUEEA L g L7 (Table 5),
IV NFFerzete s FenotE 3
Tl > K2P HEEE 7.7 705 8.3 %, T 8.0
£12%SEThHoic, e WV FrnxtE4
T o> K2P X 2.8 205 8.3 %, FHT5.1
£07%SEThHoiz, EHYFuztED
filF b no ERMtERER & o K2P FREET
6.0 705 123 %,V 94+£1.1%S.E.Th -7,
FruoutpofElAaFFeoo e Bo 2
T G. valens 33 5. QY B. intermedia 1 K2P fhff
1% 10.0 225 134, ¥ 12.6 £ 1.3%S.E. Th -
776

Cerataspis monstrosus JX403860

Aristeidae
TEST3

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 Aristeidac 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 - 1.2 1.3 1.3 .5 13 12 16 16 1.7
2 Aristeus mabahissae 7.7 - 09 07 1.1 1.1 12 15 1.7 15
3 Aristeus alcocki 81 39 - 09 12 1.1 13 15 1.7 1.6
4 Aristeus antennatus 83 28 42 - 1.1 1.0 12 14 17 15
5 Hopomadus glacialis 83 60 75 58 - .1 12 14 16 15
6 Hemipenaeus carpenter 87 64 73 64 54 - 1.1 1.4 16 1.5
7 Aristaeopsis edwardsiana 84 7.1 88 72 79 176 - 1.1 1.4 1.5
8 Aristaeomorpha foliacea 123 103 104 95 88 92 6.8 - 1.6 1.7
9 Gennadas valens 12.7 132 13,5 134 123 13.0 100 11.3 1.5

10 Bentheogennema intermedia 134 113 12,5 11.3 11.8 12.6 120 13.1 11.6 -

EE

FEPHELTNWDHIY M Fernztti
D2EDIBL, IVEIFFrerZE (C
monstrosus) VERVEFE, A > FIE. KEED 3
RTINS oA L. BAEDARIKES 752-
5413m L WEJA< . PRIfETT (abyssal zone) DR
¥ E CiE#EJ % (Crosnier 1978), —Ji, C
coruscans DIy AIBITA » RIELE REFETH Y |
ARKED 995-1728 m &IV M/ Fea=T
BN D &2 ) B (Crosnier 1978), <
Y hRAFreoZEICONWTIE, AR EFES
D DEARDAERREER S HF O TWT, T
Jg ZlEk L TWD EHEESNL TV D

(Henrique et al. 2002; Wicksten and Kuhnz
2015), XY M7 F e rx ERAEDO RS
& A ERACKIEVE T SN REOE N
BOPOLDOEDTHY , TDORH (95 %) 23
AIDFEXATNLHELENTEEDTHD

(Heegaard 1966; Dragovich 1969; Batts 1972;
Manooch and Mason 1984; Morgan et al. 1985;
Franks etal. 2008) , ZAUEIREIZAERET LIV
N7 F e e B RBAENILY REHEDO A Y
FLINFIZIVHREIND ZENRERTH
LEHEESNTWD, FEEE, TIRE TR
LD~ 7 e I XU A DO BNEW D
IV N TFer v ENERIFEAERD

Mo TN, — . AV RPFELREPETS
B F L X ATOHENEDZET 5
WEISHEH LN, IV NS Fen gL
EOREFITSOTNTHS (Morgan et al.
1985), RVETEL A v RE—K PR TRLN
DZDXDBRENEROERE LT
RIZE5 DL ZARYTH HH, Morgan et al.
(1985) 1ZNT A DA T 7 B Tz 120
m A TOT 77 gy AT 230 {#
KHLoIY NAF e o ERMAENRE SR
T2 LWV ) REREFEREMITLTNDDT, AL
RO ATRCFEIN « SALHHEIZ AT & D1 Y
WD DONE Ly, DXk 7245 TdH
DA, BRIROBRER S L O AEENEY
MOOERIZHERD L, RRFELZHB LTS T
Y7 hFRy MIEDIY NS TFeERrUE
WAEOBREBNIIEF 2D, BEIITbh
Te$2 < OIKPERIZE BT K 2R AR
FETH IV MFF v o UESEORER
BITERTH D, ZNIEBT L ARGMEDHE
FHE DTN & B D MWEKEE SIS Tz
DRZBIENLLBETELENETHAH, &
[EO/NVEERIZ S RETORMET LS
HVWERETERESNZLOTH D, 7z, Lira
et al. (2017) (TRPAFEHHEEFIETHE 5.85
mm DIV FFFeooEOIAHI L&
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ESNDEZ | FEIRERE L2, Zhb A
HTORETHY . RBEREIL0-150 m TH
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SNTERIINIUTHLZ b, BEHL
Y M F e n URAE DS MR AR
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DETe & & BITIRWE~EBITL T b D
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Bracken-Grissom et al. (2012) (% DNA 73—
a—7 4 7L 5T C monstrosus 73 P
armatus LFFETHY ZDONHETHLZ L %
BRI L7223, 200 “BD L 5 727 thaEn T
tue = ERNZIET 5 Z LT3 TIZ Bouvier

(1908) 2 FHIL TWimZir Ttk <,
Burkenroad (1936) 1% Cerataspis 73> / F 77 F
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A0 168 IDNA BLFIEIY R FemzED
HDLIFF—F L7z, 16SRNA [F7378 0 {R5F
728 TH Y, b L TH S il
TS VMEZ RS REME X 5, Ll
1 %I Bil7e R VRTINS &5 2 TH
B0 EEPILS, Roldan etal. (2009) 13
Y FerxT EED 1 Aristeus antennatus
(Risso, 1816) 137 fl{£?> 16S rDNA Bl%1 % 53

HiRE
FEAREREENZ R TJN T T2 T2 K BE T 7 A o B
PERLOERR, FHEIC OV T TNz Enz
t LK EEAITZE AT O BRRVERATE £ Cerataspis

mostrosus & Plesiopenaeus armatus @ 2 54, D

Brizfs s, M@ oZERT 012 %05
026% ThoTc LMELTWD, £7o, 4Rl
FrL7-e BV Fbeoo b B4EROERIT2.8
D5 83%, W 5.8+2.5%SD. ThotmZ &
#. TEST3 & 2A11 BRIV RN Fer=ET
bDHZ L BEMT D, TEM R Ok o A
I AR Bl C D 2 ROFRNZE S & ) FIRENE
HEZOLND, LLEN G, C monstrosus <°
C. affinis 0> SE I FAN (1L B 72 2003 L
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RRENT 72 < Copetiti & X< ELTW 5 (Fig.
1), 72, Heegaard (1966) (XY F 7 F
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IR/ N L DL S U DB EEZE N
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Torres etal. (2013) (IHiFHEDO I U F R
T RO 1 Fi (4. antennatus) O I > A5 11T H#
MAEZRELTVWDER, IV MFFerzt
BHAEL I TEENT-ERETH D, AR
THIEDREN K E < F/g 2 rREMED
DI TERWR, RETLICHZ->TSRL
7o EOFLE (Heldt 1955) 23 EE > TV 5 [
REMEDLE X bND,

VL BRI % fRRS 2 T2 OIS IE AT SE THE
£ U7 2 ERICB L CIEREEIfRIT 2 3 5
ZEFELBLAATHDLN, IV NS Ferx
LSO F B r = BRI OKRIZ OV CGRIBM
FEMT 24T\, BRiE L DU v 7 OHESLE LU
EIERBD LR 21T 5 WER B D,

RO NWTHERE W EWed Y 7 27
— FRFAARBEYEE D Sammy De Grave {8
. BRORETEEREA DM A LG L Tw
Tl w7 m Y X EEEKY D Heather D.
Bracken-Grissom f# £ (ZJ&E < fIfLH L i %,
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