20234E8H24H RELEHR 7 +—5 A B110BHHIRZES JLETVH)

TFFBITZ DA ATEE - |

~JAaT DRSS T £~

IRERF BEEE -
RFEBEANRILSFHEZER
Bl 2k







oy I7RAY
RIGIERZIE R

(Rahm 1937)

X . B¢ (1997)

. B L g S
N B GmbER R/
RN B IRHE R

™

—
W l‘l I';-*- -
o

Lol 4

BEE : UMHHP (https://bishogai.com/index.html)

REHZELY KYRX B




4 B R BE7X: e
B R 35°C HiE 7/ 75°C
Wik 38°C NITVT
s 58°C
BHBE 51°C
HRIEEH 43°C

R MEERAEEY 45°C = L o
: #m% 5 0 OC Thermus aquaticus DE R




HEREME ) —NI)IVE

1] o o 1
19934F X ) IR
DOFIHIZ LY

) —NNVEZ2ZE

¥ I : y kT : ’ '.__';’- -‘;"EJ #{I

Thermus aquaticus




EHEM.

Py

IHD R x mpRER
I~
"

FAEER

o 77
..«'J‘ 1

5 3

EHEN. i EHEN

PHDZ x (maRER Beho
" DAE ERRER
b I~Nrh

%?}53:;}}

ok

.'_;-4'(5."‘::4 * W )
o -{’JQEI:IJ}”' X

EHEN.

Py

PHDZ x (maRER
I~iry,
*

HAEER

Vi
=







— Yl E T
—%MIE

FVAEY c TF AV En

\:: 1
N
3
i ’
-
oy
I m B HH I Wikipedia

IE e = e X FRDHYizn







‘BH ! Pixabay




— Yl E T
—%MIE

FVAEY c TF AV En

\:: 1
N
3
i ’
-
oy
I m B HH I Wikipedia

IE e = e X FRDHYizn




YL BE) DX ) B
% () I () L L) D
& (D) »56 &
5 ) ZCEI () P
k) 21328 (55) B » C
[ SRl R E T

(MR N D BT T A TS EER (b bsdel) OAZ
BOVHLTEODT TEDDERAD, ToB-okDY, &,
EBPEDT L ERHT, PZHiLTUSZLEDHVEL LD
Ey, MRZRALZDITNZLETEN]

i — TSR EER]  GEakel, 20194F)

HH I Wikipedia




BitdTel. O<SHL. B FoLrl.
EVDEDS, 12D, Ditp s,
Oz, I1Z/5,

FEEsr (B4380) I HAMS

[

[ (THRIBEEVLD) 12, AAALY, 7S5y, Fav,
VALY, FYXYV R, aFuXx, ULhI, hAruavw,
R



EZiZThynsaaxrye







Mg Wikipedia



BEH IR B KRS



L v AHADBRIZTHIaLE

7TFFEo0

im SR =

—ECHHUEWERDRE A0 ESF—
sp-apronvunneas I A B

S RoBTITHDS
BilaRELICENSARS

r

b i ' . L " .

Ll 5 i | - .

a4 7 S a it e

. -. C Rl L ‘_—-l e . i

i i i q N ¥ 4 .

&+ o iy, =y v ] g
i'h:':.: ¥ B 4 F N

.

- i g
! 1 s
i T Sl ¥, _ra y ATy -
. .
. " 1 _ w' °F 4 - E
N Bl T I 4 "
ap-Ay : i F ol 1 A - !
5 ot J - y ™ - N eEIT Py
| - . n
# N e - : i w4
g s ' i ] ", f -
¥ y JAIE :ﬂ"' .y
- P S
.
% ‘-"
Al .
h

T AR e e <y Wik, S5 g TESEE
/  Crusticeo de aguas tefmales de Cajamar

ca

25 © EERHARS




e7LoR
Hyalella

Bk & LR AR YK IBRIZ A B
100662, %233 5 R X7 Bl



B (G2me) 12 e



K BT RERIZIA < 216

P g j
o0
w‘/ Gonzalez & Watling (2003)

A6 ¢ BCR A D Bk

£ v DR O Hyalella meinerti



A Gonzalez & Watling (2003)

\ 99 < 2B
£ > H DR ROFE Hyalella meinerti




ALV HDOBRROE Hyalella meinerti



%%Eﬁ%ﬁiﬂ oYy Pts H9i

/

R P

Gonzalez & Watling (2003)

£ v DRBOHE Hyalella meinerti




PUBLISHING

3 a2 x. ¥ Hyalella yashmara

RESEARCH PAPER

https://doi.org/10.1071/1S22060

Invertebrate Systematics l ‘ﬁ

Description of a new thermal species of the genus Hyalella
from Peru with molecular phylogeny of the family Hyalellidae
(Crustacea, Amphipoda)

Ko Tomikawa™" , Yoshimi KawasakiB'c, Alfonso Miranda Leiva® and Nilton Deza Ar‘royoD

For ful list of author affiliations and
declarations see end of paper

*Correspondence to:
Ko Tomikawa

Graduate School of Humanities and Social
Sciences, Hiroshima University, |-I-1
Kagamiyama, Higashihiroshima, Hiroshima,
739-8524, Japan

Email: tomikawa@hiroshima-u.acjp

Handling Editor:
Jo Wolfe

Received: |7 November 2022
Accepted: 4 April 2023
Published: 3 May 2023

Cite this:

Tomikawa K et al. (2023)
Invertebrate Systematics

37(4), 254-270. doi:10.1071/1522060

©2023 The Author(s) (or their
employer(s)). Published by
CSIRO Publishing.

ABSTRACT

In recent years, the impact of rising water temperatures associated with global warming on cold-
water freshwater organisms has become a major issue, and understanding the physiological and
ecological elements that support temperature limits is essential for the conservation biology of
freshwater organisms. We describe a new species of thermophilic hyalellid amphipod, Hyalella
yashmara sp. nov. from the Peruvian hot spring Bafios del Inca Cajamarca and this could potentially
contribute to understanding the high temperature preference of these. We found that this new
species can live in water temperatures ranging from 19.8 to 52.1°C, that, to our knowledge, is the
highest recorded habitat temperature of amphipods. Hyalella yashmara sp. nov. is most similar to
H. meinerti Stebbing, 1899 from Peru. However, this new species differs from the latter in features of
gnathopods | and 2, sternal gills, uropod 3 and telson. A detailed morphological comparison
between Hyalella yashmara sp. nov. and Peruvian species is also provided. Our molecular phyloge-
netic analyses based on the nuclear 285 rRNA and mitochondrial cytochrome c oxidase subunit |
(COI) gene sequences strongly support the monophyly of Hyalellidae (=Hyalella). Since Hyalellidae
was found to form a sister group with Chiltoniidae, these two families were expected to have
originated from a common ancestor that invaded freshwater habitats from marine environments
when the continents of South America, Africa and Australia were united as Gondwana. Our findings
suggest that the South American species of Hyalella are not monophyletic and that the North
American species are likely to share a most recent common ancestor with H. yashmara sp. nov.
ZooBank: urn:lsid:zoobank.org:act:| 90CFB | 6-7BE4-4786-A97F-0AFD8CD72DEA

Keywords: amphipods, Bafios del Inca, hot spring, Hyalella yashmara sp. nov., Hyalellidae,

molecular phylogenetic analysis, Peru, taxonomy.

Introduction

Temperature has a significant effect on organismal metabolism and only a limited number
of species are able to survive in high-temperature environments; few multicellular animals
are found in environments above 50°C (Huey and Stevenson 1979; Withers 1992; Angilletta
2009; Ravaux et al. 2013). Crustaceans belong to the phylum Arthropoda and thrive
primarily in diverse aquatic environments but a few species can tolerate high temperatures.
The canthocamptid copepod, Thermomesochra reducta 1t & Burton, 1980 occurs in the
hottest habitat of the terrestrial hydrosphere (Ité6 and Burton 1980), having been found in
hot springs in Kuala Lumpur, Malaysia, the temperatures of which range between 38 and
58°C (It6 and Burton 1980). In addition, several groups of crustaceans have been recorded
in hot springs on land (Plateau 1872; Moniez 1893; Brues 1924; Capart 1951; Barker 1959;
Bowman 1981; Kiilkéyliioglu et al. 2003) and a variety of crustaceans have been reported
in seafloor hydrothermal vents, suggesting that some species prefer relatively high temper-
atures (Hessler and Smithey 1983; Martin and Haney 2005; Pedersen et al. 2010).
Determining the water temperature of hydrothermal habitats is difficult, therefore infor-
mation on the optimum water temperature of these habitats is scarce (Ravaux et al. 2013).




2 EORRIZER T AHBED
Fvxv7

F1YaAITUa 58°C

gl 7 EASTFO—M  55C  avADHR

55°C T RAUL « INRZMD
HR
521°C _n— L VHDER

38C TAYHAxTu—2R
b=V AEOER




T\\
BPhoTXIZ &

DNADIRILEH T — & 2> Iz
7RI




PESED
YR )E)

E7 LI RBIXEK
PR

BkEILkENEN
D RRETHS AL

ooooooo



T

b
-
SR BR * ' DNAJ AL
(ﬁi{fgﬁfﬁ)/ ) ShazFy7r
f ﬁ % C_lc_)l

e 7% 28S rRNA

) EkoO#

S Wikt




AFFEDRR

ERTRIBRIZEETAI Y
DR BEWINBEZERE ()

BIZTFBRIIZXY, BERISIEKRA
D ns, e7Lo280D
Pl



BEEmLSHBDOREH

MAEDEBRILIZ X A3KEBDO ERIT, SKREZIFRSKEDD

HEFITHN T 588

> BT LS « ¥V avSOERPLEMERLIFARBZZ LT,
HBBIZBIT A28ERFED UL APHLMIZTE S

> BKEEBOREYM DR ED T2 DOILBENTER L UTIERICER

g%;gﬁﬁ%ﬁw@%ﬁﬁiﬁ+ﬁmﬁ%énrh&h:k
! Mz
> RMAHIBRIZBIT 5 R BN B2 HEDS T LT, EOD

ML ERESHRIHIN, BRD SIERANDO R IBIEAEED K
DRI RSN S Z AR ch D






BLn |

H 72 D2 B 53
ffironsl?

BEBHHZXD?




B |

H 72 D2 B 53
ffironsl?

BEBHHZXD?




B |

45 TS
Hrens:

BEBHHZXD?




B |

45 TS
Hrens:

Bardd22?




I
BLOOH»?




30000

25000

20000

15000

Number of Descriptions

10000

5000

0

AHH

a I
SHRED

)

1754: Species Plantarum published

1750

1758: Systema Naturae published

1775: Systema Entomologica published

[ ]

' lan J\A s.'".\__& 'l. “v’-w

1775 1800 1825

I
il ol |
i rir ]

L |
|

¥

“ii’ i“:v

|

1850

k- s aﬁ.;% Lﬁ;r#
| "1 "-L"J v

DB/

5B IR

1912-1919: Ww|

1939-1945: WWI|

MR QL N

1875

Year

1900

1925

15950 1975

Sarkar et al. 2008

2000

[ABFEDAR]



DREITVHORDEZDH?

Extinction rate
0.1%

— 1.0%  PIFEEDE (16,000FH/4E &R xE)

T— 5-00/0 \

N =
=t
=
©
Ll
-
o]
7))
-
o
Q
Q.
)
[r-
(o)
n
-
s
=

2050 2100 2150 2200 2250 2300

Years Costello et al. 2013



Yaaunh
(19144F)

Qw‘ Py
% < DS ARG &
o3 it A



@ e 5 b
http://www.hatyu.info/amerikadokutokage.php

T AV 7 b7 o> oo IcBRRBERE (=782 )F )

EhROERMILE, BREEEH mhisn
BEAHIN TS TS, FROTEEHEIX AR






=5 Z)
FIFenzix
A Ay

Ho3 A L\




erIvr5

[ H ]

Va Yo « F4F YT 14 K

Wi H © Wikipedia



"
S XD




)

I
bHZAERA !
» olPLicn.-




%

Z0Z0o=Y
MAZDA

ZOOM-ZOOM
AT LR



440 5T OO AWEZ L |
[BIEHH L ADANR] 2t

RN e 770 F a7

Opsiphanes blythekitzmillerae
Austin & A. Warren, 2007

yyy

FLORIDA MUZEUM OF HATURAL HIZTORY/MARY E. WARRICGK




IX
mRmEREN ] ?







HAMRE (1901~1989)




A new species of gobiid fish, Cristatogobius rubripectoralis,
from Australia

Akihito™, Katsusuke Meguro?, and Katsuichi Sakamoto®

VThe Imperial Residence, 1-1 Chiyoda, Chiyoda-ku, Tokyo 100-0001, Japan
EImperial Household Agency, 1-1 Chiyoda, Chiyoda-ku, Tokyo 100-8111, Japan

Received: May 21, 2002 /Revised: November 15, 2002 / Accepted: December 16, 2002

Fig. L. Cristatogobius rubripectoralis sp. nov. A Holotype, ROM 72479,
49.8mm SL, male, Saunders Beach, north of Townsville, Queensland,
Australia. (Photograph by D.F. Hoese) B Paratype, AMS 1. 22717-001,
54.4mm SL, male, same data as holotype. (Photograph by D.F. Hoese)
C Paratype, ROM 72627, 24.5mm SL, female, same data as holotype.
Pectoral fin reflected anteriorly. (Photograph by D.F. Hoese)
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