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Establishment of Successful Breeding and Rearing Methods for the Sea Urchin,
Temnopleurus reevesii (Gray, 1855)

Daisuke Shibata, Tomomi Kodaka, Shunsuke Yaguchi

Shimoda Marine Research Center, University of Tsukuba,
5-10-1 Shimoda, Shizuoka, 415-0025 Japan

Sea urchins from the phylum Echinodermata have long been used as genetic model organisms for embryology and
cytology. Conducting experiments on Echinoderms is difficult as they only have one reproductive season with time to
sexual maturity taking more than one year. Temnopleurus reevesii is one species that has been shown to reach sexual
maturity in only 6 months, with successful gamete retention observed throughout the year. As T. reevesii can be used as
a genetic urchin model species, it’s importance in developmental biology requires replicability. Here, we report stable
breeding and rearing methods for 7'. reevesii, which can be utilized for multiple developmental biological experiments,
including trans-generational research.

Keywords: Temnopleurus reevesii, trans-generation, rearing, sexual maturity
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Development of the New Dredge

Daisuke Shibata®, Yuki Ogawa®, Manabu Ooue?, Tomomi Kodaka?,
Jiro Takano®, Toshihiko Sato®, Chika Nakamura®

¥ Shimoda Marine Research Center, University of Tsukuba,
5-10-1 Shimoda, Shizuoka, 415-0025 Japan
b Research Facility Center for Science and Technology, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8577 Japan

A dredge is a device used for benthic sediment collection from vessels by lowering the device to the seabed and
towed for sediment collection. At the Shimoda Marine Research Center (SMRC), dredges are utilized using the research
vessel ‘Tsukuba II’ for benthic sample collection, allowing for sampling of organisms unreachable through SCUBA
methods. However, dredges are prone to damage as they can come into contact with boulders and rocks scattered along
the seafloor. The previous dredge at the SMRC was lost recently after being caught between rocks during sampling. To
amend the problems of the previous dredge, a new dredge was designed in order to reduce rock collision damage and
improve chances of retrieval. This paper reports on the design methods used and the specific operation of the dredge,
which is also equipped with replaceable teeth and a mesh frame.

Keywords: dredge, benthos, stainless steel

12



C.C4. 0 [CEDUWIRIEMSTRET —

2D D0l Z+5 L TOHIRE.

PHP - PostgreSQL Z LN T— 2 BEY 1 FDIEZE
A HET

HPERFTA Y b—T8

M=

BREE D PR OBRE ST —Z 2T U ¥
VATV =7 NBIT-(DOD & AT 5 U R A BRAA L
oo IBIEDT—H By NEBRRILRKETED Y
AT LB LA LT3,

AEETITVEE NI A TZNE % TDOI B &%
HRL T — 2 R—=2ADEE L a7 7 I U7 )15
RS D, MY — 7 7 u— % A gERE
BeDWmETaY s MIBWTEERRT 2E
BTN T HfENn 5,

F—U—F : REHUHE
R RS IR 1%EE

1. IFCHIC

LT AR HRE
ETT. Web P A M

WHAKRERND 10 1354
DD, TDEDREBITIBNT, HEIEES
— A IR T O FH (LR B HOIC L0 R

W SR I W T oOT—Z ZINEL, T
%6@@1#%L%wt& ECHHIZHHTX 5
THIEIZE G2 D Z 21T, MBSV TE
BVIRNZ ETHD,

RH | ORLEN N

ek, EBRCHHA e E O TR LD T —

ZIIRFEHEB I D FITICRAE L, FasCHEICHIH L
FRIZELENTLEVNRETH o2, HEKRFR LY
3 K% 3 WA BN 5 ik iEBR bR Eh e - S04
PR > T — 7 SL[EFEHLA - L FRIAFSE(ERAN) D
FEOUE DL LT, MEFRICHRT 2 RERE
DHEATRT =R % T —hAT UHRT 5FEN
2019 EMM DA E o7, TOHEEEHE D I KRFET A
YV h—TBREEENE Y 4 — T, 2T —
&%W<E%T%éi9&%ﬁ% 25D Ik A
OFEOOES LT, T—F T —h AT U—%
V77w~7%4%hfto

=% T T N—TIZLTD2 25 HDHT L &
L7z, DL, BEDORILAXA TOT X% L
WizT—4%y MIDOI 25 LTHRL, 7=
AT 4T AT R A40DTA B ADY &K
WZABT 52 &7, 9 O E DI ERAN O Y1) H %

 otani.naoko.fu@un.tsukuba.ac.jp
! https://creativecommons.org/licenses/by/4.0/deed ja

13

BEEhREMTZE & o # —CROBEATIRER)
T305-8573 KRS XM KER

1-1-1

WITE S T2, B ZF—THR LT — 2

Wz, ERNS O CE T DFfOT — X
Yo bbb AbE T, BRZEMER &R - £
FER 2R —L LTI _RTCOT—F ZHl| LKREKT
XOMMAEMEEL, P EZ D THHETHM
RLTEDORRAEE) LW TEDEIIcTr L
Th b,

EHNTLH T —X T N—T RN EFLER
HEREROFFEDT, KRN b I nr7 I
TRT—=H R—= AR e G2 TRICEDD 2
Lrlrol,

2 .DOI ZfkHi bk

2.1DOI &%

DOI & (% Digital Object Identifier (D88 3% 3lfF 72
HLDOT, ZO4OEY, A ¥ —Fy b ElZHDH =
VT U E Z NI ThY, T U TA
HLTHHET S &, URLIZEH S, DOIIZHES T
ONIzar T VIIBET L2 LN TE S, URL &
PLlCWa 23, URLIFAIETHYHETIZLHH D,
L22L DOLIFARZETH Y, 2T 2 ~DKGH 7
TR AT D, FHRE T T
DK T2 T 7 2 A BT 5 #HEHE TV
}:)2

2.2 DOI DS

DOI [ZHE(Z DA XY ¥ —) IZRHA D
(Lo 4 721 HrDayT ol Ez 507
(V7 47 X THERIND,

TVT 4T A P74 A

10.34355/CRIED.U.Tsukuba.00001

1. DOI 4l

TVT 47 AT 5110343551 1% DOI DXk R
(Registration Agency) CHh oY ¥ /N )7 H—

(JaLO) B G- & iz, Yt o & —IZRef Okl
ThbH, £, ¥k X —TlET—%ty FOEE

EEOBKE D 5 WIT7T — 2 RIS C T

2

https://www.doi.org/doi_handbook/translations/japanese/doi_
handbook/1_Introduction.html


https://www.doi.org/doi_handbook/translations/japanese/doi_handbook/1_Introduction.html

74/7x®m#%\%%ﬁb\T5%
T—HYy FEEEZETERHE LTS,

T To

WL OO ZRT,

10.34355/Forest.Agency.00049
WETOTa Yy hOT—4

10.34355/Fukushima.NIES.00023
[ NS BRI 2E T 48 o S T ATIR B 20 45 18 1R L 7
7k

10.34355/IAEA RAS5084.00091
IAEA O 7 vy =7 F OB IFZEE 35 L
7= —#

ZHUCIET — 2 ORFEF ITE 2 R T D E®RE W

—R LT TEZDOT =R on5FES
b’?)éo

2.3 DOI HiRE T
ORI T O F R EE DO REO)NF IS U= R

FEEROBRIAMEL . EE o727 —F & i
T5, T—HDRARLHABRIZOVWTIEFEEOE N &

B LT D0, Bl LBRBRICHEZR N DOtk
RS, ALEN e O)BSMEEE & LTRIT
TV AEA TR EIET, /o, SN D HLT
EBRENL R SBE L, ZHMEHRA SN TWARWGATE
R EBUEOBE 2 RIE L, ERSEALRICE DT
T—XY -y MERKE LTS,

F-. HEhDT—% %y MaliE, T—4%FD
HDODIEZINZ, ris 7 7 A /v, metadata 7 7 A /L,
format_description 7 7 A Vb & £ D, ris 7 7 A L
CE Euhfﬁi&%ﬁ/\/%@*ﬁﬁ'fténf;T’*\'x }‘77/])
NT, L OEEEHRINAT 07748, V7 by
TR LTUW5, metadata 7 7 A Wi ris 7 7 A
MZEENDERDIIN, MEFRRLEDT —X
Ty FPOERNFE I N TS, format_description
77 AT, data 7 7 A VDE T T AOFHNGE
INTWAD

b\fﬂ%llﬁ%’(ﬁ@%ﬂ%éﬂé & T REAICE
CTANTHGE TR L TV D,

24 T—H T F®D Web R_X—

DOI (HAR235E T L DOL & # 9~ 5 Hr— /S — T8k
SNbH L, DOl ZRRBEENOANTITHZ LT, Bk
RRICHE LT — %ty NEX U o— RAa[glke
Web A h~TRSEZ ENTEL L D175, Web V
A MISEIR D metadata 7 7 A LV ONFIZIN A, XF
(Graphical Abstract) D48#i & HELE L T 5,

3 https://unit.aist.go.jp/nmij/library/units/si/
4

https://developers.google.com/search/docs/advanced/structur
ed-data/intro-structured-data?hl=ja

14

Fio, TEBELOMBBELINDADFIZLY
HESLTL 2D LI, Web ¥ A hdY—Ra3— KT
IEHERNT ) e S LTV b, Y — A& 22— RIZ Google
g LT — Z 4% M iATe Z & T, Google MEAET 5
Dataset Search’ DIREKRIZHR L 72570, ZHEFIFHL
TUW5, metadata 7 7 A1 JLIZ E.ii“bz) {5 % JSON
KA T~—2T7 w7 L, html 7 7 A /L ® header ¥ 7
WIZREHE LTV b, ZO~—27 7 v 71E Google @
=T v T EKEY = VTERTDHZEHLTEDN,
TXRARZT 4 X TELZELTED,

2.5 DOI Hhjit% O Ehin)

HRRE DT — % & > MFRIFRRILOERE D 7= D12
Foyru— NGl n 77 L&2FH L5, 2
D777 5T Web E TR S TWD php THF
PTEEET O ST he S ra— RLAAX <A
ALTebDEI——|Z 7/71:'%1%/7‘_0 T4
Ty MU= RINHE) s RVAV N N )
in [PiY0e &ofwéo_n%ﬂmb CHER LA T v
n— KL, ARO#HFHEZER->TND

500

download_count

" N 2
RS O
SIS

> o
I
Y

A

o o
Y
. Q

&
3

o o O N
N A
& v

&N
-8 AN
v &

yearimonth

X2 F—4%%vy T o— REOHE

=¥ MHREE OB, X 2 _fén
HE o, Aura— RNt 2 mi

F72, T—HZty M) U —REHITT 7 B RAEN
ZUVMHANZH Y, ¥ rm— REEpT 5, NE
BNCHLD & @RI OB TR TR S 11
tﬁkowf@fW&?/Fi BLDEDORE I &K
BLLCThharvAZ U My a— RRbbd, @5
FHIZONWTEINTZRLDOEREED =T —X
ty b F U a— RENRE L FMEMESTEML S
TWAEMPRZ 5,

FlT 4ty bl YTV DOHTEDX T
o—RNELDBE, FOT—4ty FHLEEITZH S
DRI A B — RENTNT, AT —FtE v
FDYA FOBHENR ENR->TWNWBELEE 25,

5 https://datasetsearch.research.google.com/


https://developers.google.com/search/docs/advanced/structured-data/intro-structured-data?hl=ja

3. T—ARAR—ADEELTOII3I2Y

310 T—HR_R—A L%

T N— AL L, R EEEEEIREITOZ L
MTELEHICEHINTZEROEEY 2T, &
B & ZATIT $YTO O ERFSR A ERET b5,
Z T, xolEHEILa— R, BHEOBRHO
HENEINTF-La—ROEFVEIF—FE Y )
EL, T—HFR—=RIT—% > bOKETY R
Wiz a— REENT 5, Zhickvsr—2tEy b
OREEBZ T, La—RERBETDHILENTEDHL
NN D, ZDOTFT—H Yy hOREBZ IR %,
FRIZTHRH LR EFES T ERZ 0,

32 F—H_— 25O il

F—= AR =AWV T b =T LT
PostgreSQL #H L7z, 2OV 7 by =73V L—
a P NRF =R 2T NOONE DT, EET
FATEZEHHY 30 FLLEIChi= 0 R FT
JIRKFIH STV 5,

PostgreSQL Z &7 § ¥ — N — | THFR K FOH L
VHE N —N—ZFHALTEY Y —s3—08 |3 H
FHIRR Y P TELRHID T &5 5 CentOS8 % 8¢
RL7=,

3.3 Web 1 b Dl

T =L R—=ANDT 7 RAEN LD Web YA
% PostgreSQL &R LY —/S—ITFKE L TV 5,
HTTP #—/3—I|% Apache &1 > A h—/L L7z, Web

— VN2 =P =D ANIIE L TT —F X=X &R
KL, TLTHIRRER T 272012, BIRICAE

KIDZEBMELRD, ZO-ODOTa T I
TSREITIPHP 2RI L7z, R NU— B AT

20X Zabbix ZEA L TW5,

Wy A—F Y —ATho7- 10 GPLV2 7 A
B UATHREEI N TV 2 S LT, BETHHT
XLV T MU TEEHLTND

34 Web VA b DOHESE L EH

Web A MEI2ARNZTTEE LTS, &0
xlzr—4ty haXvra—RTX5H% A4 T
HY., ZHHIETA Y M—TRIEEBRENEE X —
DART = 7V A FREPIL TSP —R— [ E
TWb, bIUEDDMREYIA FERNROHEH L
AP —R—ZENTUW D,

WD Web A bbby I R=TLSMNE, =
T4 X —Thtml = FTEX L TEHRL TS, 2k
VNG T A LT, EFRLCEET S L
FHIELTWD, 7277 UFIRIE LR WEAR

¢ https://www.ied.tsukuba.ac.jp/database/index.html
7 https://www .ied.tsukuba.ac.jp/database/databaselist.html

15

ZREBIROH 2 S Z & T, ED &9 REERIZEWN
Th, MELLEEELT L Z ERHIFFTE 5,

35 fAxicTrT—4%ty haX oy o—RT
SRR

ERAN Database in
Environmental Radioactivity and
Environmental Dynamics

Management by CRIED at University of Tsukuba

shmeand adam the data'whieh were downloaded from this site
h. funrnon ofmv site when you give appropriate

ERAN Database
for IAEA RAS 5084

X 3. 5 — & ~_—Z Web A ~(FkFY)

4 3 D Web A FAAN LAY BIEER LT
W5 3 ODT—=HR=ANFHL TN D, TRO
Main Database | | ZBREEHUNRED T — X2 &4 5 7 — ¥
Yty hO Ry T R=UNE L D Sample Archive
Database | (%, ERAN |ZPTJ&E 3 D HBIMRA T 5 BER
REFT—2 %y MO by 7= 828 L /D
'ERAN Database for IAEA RAS 5084 | | [ BE /51 )5
BIJIAEA)D 7' = 7 hTdh 5 RAS5084 (Assessing
and Improving Soil and Water Quality to Minimize Land
Degradation and Enhance Crop Productivity Using
Nuclear Techniques)(ZBhE 357 — & & > M HRD

Ky FR—= L

WY, T —2 -y O DOL, ZA hL, B
B HEE, =2ty hOY A ANRFEXT—
BETx 5,

Welcome to Environmental Radioactivity Da

tasets website at CRIED, Univ. of
Tsukuba

All the published DOI is listed below.

Yoar | file
of | size
Pub. | (KB)
1024355/ CREDU Todba 00001 HAM 2 AVITOM Oceans 2000 2184

X 4. VA MERENTZT

— &ty b

X4 DODOLDHEEEZZ Y v 7 T5H5ERS5DED
IAEBDOR—=U RNFERIN 5,

8 https://www.ied.tsukuba.ac.jp/database/sampledb.html
° https://www ied.tsukuba.ac.jp/database/iacadb



X 5. T—4t > MERAA—T D]
[Download Data] &7 YV v 7§25 57—t b
— AN F o —REns,

36 T—HXREVA

Select a Radionuclide and Sample Type.

Radionucide: (5
Samoie Type: [swssel

Select the value of Latitude and Longitude in decimal.

Select desired duration.

Month/Year: between [Jeesry v /(1645 v] and (Jaruay v/ (85~

Sewch

6. 7 —HREIA b

[Main Database| %2 27 VJ v 7 T 5 L RRINDH Y X
F—= TR, RRERETERO AT FIER R D
2 DOFEZEL DT —FRB L AT L~DY 73
EONTND, ZOUEDTH S ISelecting latitude
and longitude by drop down list/| 227 U v 7 9% L [X 6
DEH BT —HRFEYA MEIND, 22T, B
UV, k5L 72 53k 2 A 7 (Water, Soil,
Aerosol 72 &), FEFERRE . mEEGERE), WA Y A b
MHBRIL, [Search| OS5, T25LK 7 0
KO REHEPRRIND, b O —HiX, BEREIT
X ECHERIRT 52 TREBTEXDHLI1C
o TWAD,

Your choice:

Radionuclide: Cs-134

Sample Type: water

Latitude: between +30.0 and +60.0

Longitude: between +130.0 and +160.0
Depth/Altitude (in kilometer): between -1.0 and +1.0
Month/Year: between 3/2011 and 2/2012

8998 records are found. Would you like to download the records in CSV?
Y wnl vV

Back to Selection Page

Expanded fields named add1 to add128 exist in your searched data now.
The contents in fields named addn may differ, depend on original dataset.
Therefore we recommend you to download this format description here.

7. 7 — 2 RBRER IR

10 https://maris.iaea.org/home

16

FR SR R Tl B SRFIT 2 T fTtko T —
AWy M LTEDDIREND, BB EILCSV 7 7
ANTHUr— RINTX D,

4. SEDEE
F— A R—ZAFELZRB L THD 3ERREL, #
H5F =&ty RRIENY ZRETNS,

IAEA OWPECET 2 MET — 2 2 W > T — 4
~N—ZMARIS |1 DF — & HHLY 1AL, HfI] LI
MTEDILIITHAAALTWD, £ BNOAT.
TFIERERE . RECHRE 172 ) Web TABH L T
ABEBHET —ZIZOWTHLAEHTHD L L
72720, YT —HZ_X—RZFREEV AT 2 L
7o TNHDEHET — X 1T HARFETH 7= . PDF
THo=20 LT, FAMEMEVIREETH V. FH1EE
DIFEHEL 5% Web R—VICR# SN TCWBEEHO
SN T OIS U TSNS R AT 245
HRIZ Z o2, ZnbDEROT Xk d
RRIZHOWTIL, T—FZNICTABE DT — & & 3F
A EFSHT DOl Z#f 5 L CHRLZI B2 EXIRAT
W5,

EHIZ, HMEFFFR IAEA 7 ey MDA
F— 2 BB BB IEE D7 L, BlAA 4RO EY
DA DR Z RT3,

2021 AF XV ETNHET —ZIZOWTH R E
BELTWER, F—&ty Mo I T I
A MDOTF—=HY A RXERDIENL, EDLIHIC
TR ERET A0 ERETTREFEN L H o
7oo L2vL, AL TR 2 S E E oYl S
ETNHET — X o TV DAFZEE S & Ok
BAtE L, ARMICT — 2 Bz ED D Z & & LT,

T — X OEARIIM DT —F L [FAERIZ Web #£H T
BifidnZ s L, T—XDOZfHEH LHEZT,
WHEL HDD Z#6fFL, VKL TH B 9 FiEEEE
LTWb, 7—XOERAMIZOVWTITHEHO T —%
P R—% N6 B, EHWRREENH S 00T A
NEIAT L CHEDTEREY , EHNTOIIE, 407
A TCORAZRGT D TETH D,



Publication of environmental radioactivity data with DOI under C.C4.0 licence, and
development of data retrieval Web service system using PHP / PostgreSQL

Naoko TANITA®

Center for Research in Isotopes and Environmental Dynamics, University of Tsukuba,
1-1-1 Tennodai, Tsukuba, Ibaraki, 305-8573 Japan

Our project started providing the digital object identifier (DOI) to the environmental radioactivity data that each
scientist had. Furthermore, we have developed and released a Web system that allows people to cross-search the data set.
In this report, the contents of the author's efforts are divided into "DOI registration and publication" and "database
development and programming". It also touches on efforts to expand this workflow in collaborative projects with other
research institutes.

Keywords: Environmental radioactivity, database, TEPCO FDNPP1 accident, Website development
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