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What are algae and seaweeds?

Representative NIS seaweeds.

How to elucidate their introduction origin and pathway.
Potetial introductions by tsunami debris
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» Distribution influenced by water tempreature and currents
* Max. depth of growth is 100-150m
* Relatively narrow distributional ranges
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A EICKAEYIZE) = Ship hull carries benthic organisms
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IFREETGEITHE T 58 3EEE Floating dock has rich seaweed vegetation
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High species diversity and biomass

Not only annual but also perennial species were transported in
healthy condition and were reproductive

Species of heteromorphic life history have regenerated on the
floating dock

Animals associated with seaweeds have survived the transport




Marine Organisms Found Living on a Floating Dock from
Misawa, Aomori Prefecture, Japan dislodged by the 2011 Tohoku Earthguake and Tsunami
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Japanese shore crab
Hermigrapsus sanguineus

Northern Pacific seastar
Asterias amurensis
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17+ species of worm
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#T3% Red algae
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Comparisons of specimens from Tohoku region, JTMD and North America
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Original populations (donor)

Genetic comparisons
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Worldwide distribution of Undaria pinnatifida and first records in the area
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cox 3 R/ B2 5 Genetic diversity of native population of Undaria pinnatifida
cox 3 DNA sequence

TACTTTTGCAGTTCAGCAAGGATTACGTATGGGTATGA
TACTTTTTATTGTGTCTGAAATTATGTTTTTTTTTGCT

TTCTTTTGGGCTTTTTTTACTTCATCGATATCCCCCG

TTTTTAATATTGGAGGTGTTTGGCCTCCTGTAGGGATA

FN\TARA4T BIEFE)
DEIGHIIERE
Genetic relationship among
haplotypes (spanning tree)

GAAGCAATTAGCCCATGGGGATTACCTTTTTTAAATA
CTATTCTTTTACTTTCTTCAGGAGCAAGTGTTACATGG

GCTCATCATGCAATTGTGGCTGGTTTTAAAAAAGAAGC
TTTACAAGGTTTAGGGGTAACATTAGGGTTTGCAGTTG

CGTTTACAGGTATGCAAGGTATTGAATATATGCATGCT
CCTTTTGGTATGTCAGATGGGGTTTATGGTTCAGTATT

TTATATGGCTACGGGATTTCATGGATTTCATGTTATT
ATTGGAACAATATTCTTAGCTATTTGTACAATAAGATT

GTATTGGGACCATTTTA
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Worldwide geographical distribution of cox3 + tatC-tLeu haplotypes

Malboume, ot
Australia ()

.
Tasmania, Australia {39

—— =
;] I \ ‘ E:‘Wﬂwm
1 O 15 29 = .. - -—m France
% Eﬁl ﬁl? 3 Mﬁm% " '1 Fa £
.q =13 r'11]- v -"'Tl.h__,_x‘ﬂl:hmm it @
@5 E 12 @15 11 @ —-ff L .
[ 13 20 Viibiad (8 - =
By [H Mo W'J@ A T
- Tum:-[ﬁlr_::’ ]~ Muisrsn (T} - - l:-"-. o ——
" Hama (7] Yamagaln |3]é @Jm”" '1.‘.__1-; r_..—:"'?‘ )
: ) ; s oo '.‘rf'.,_ ] 3
A :huh':hr_ar f/.- = I@ Miyagi {03 ¥ =¢_
Bl i\ . ’ -'!'-’"__ -
I:-" Chiln ,./I f - Fukashimna (3}
S R t.
e i E:_.___,'-l:mu.u-:n: .
iy ' P@::]% %Mufaﬁ} St Eﬂ o y
4 @ac X ik ,.,
[ of F‘.In m“ ":';-!I‘ E:h G_a Shimoda (3

Willington (14)
: Kalkoura (3)

{ @@Gﬁﬁtﬂﬂumﬂ (8)
itk Timaru {4}

S Oamarud (6] New Iaﬂlﬂnd

Buhia Bustamenie,
Algentina (2)

¥ 4
f - @




BET T T7A OB MM EFDEGIZHREDEEHT
EELI-MATFORIEL-ARIIEILDFEICHRET HENENDLNT-

FlHia H:Il:ll HaE

?3“” e . epre—— Al H1 B H17 W H3I E Hig
3.;_?'? S e -—-——-ﬁq’%}:a _IFlHZ R HI18[H34
ks “i't,, Fi ——" B e 7 S [ITva B rig lH3s T Hs1
o i ..vjr Ak [iHe CIH20 Finze
thﬂ*ﬂ g o ¢‘-.§' I S oy FiHS H H31 EIH3T
ﬂ?, ; ‘,.:,:. m} oA | HE [T H22 [[IH38
| A Ly I oy -
‘.:;] U.l'va pera‘us.afaus!m-rrs ,-f b SR .\_\_ l!:; H:Ei;:-:g
L "y Ll La
=21 Hapdotype distribution Fider &, . i b
tpl-H & cob-cox3 DNA [~ 7= (/4 =1 HO S Hen .
i b e /Two @) -;? S H1G ] H28 7 Ha2
e Iy et |1H11.-:Hzr|IHn3
T | E >5- i g [1H12 1) H28 B Ha4
i *,nl" DR
+ 4 HH13—H!'E|""IH-E|

E:T;IH15.H31 | HAT
"l Hid o W2 [ HEa

: - '.l:-.. -': ! |H+ . 'H'“ 5‘1! EIz‘"-ﬂ )
'3 B, = 14 45 [ {;ﬁ':“"a.;ﬁ flm A
g B\F | S
BT a2 ‘_—: - %
@ i) G, St
S48 ] i;.'i'r 'ﬁ o
'It BR1(1) g’:fﬂ‘ ;-é" i #,'3_15:3:..5-J-In'-

ﬁ.l.

',.
3]
M i".?
" e
.- .|.=-|'.|| L p
1..3 1:.!,:&‘; -E:.l r“ - )
B gl Lo
 wd e )
ﬂru‘*‘:%%l & l:||||::: f;u"‘?
M s L ‘__‘__.I
Gy @ T g
! ""g!':"".h T _,.g_sh] Al
{_.:; I '.::,11..;1-'.\ J-“ﬁ."h .'*::m
er gl | - —r" g
I;l\.z;ﬁfl‘" ':'%:;il;" ‘ - -
@!I!—S&dlr 'r..ul"' !;LMFI--ﬁilgq:t-_ :;u.E

Origin of an anonymous boat
carrying yellowtail jacks and
banded knifejaw fish was
confirmed to be originated
from Tohoku region by the
genetic type of the associated
Ulva species.

Haplotypes based on mitochondrial
atpl-H & cob-cox3 gene DNA sequence
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Field survey for detecting new recruitment

Vancouver
Island
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Selection of long-term monitoring sites for detecting new recruitment of JTMD algae
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ldentification guide of seaweeds
on Japanese tsunami debris
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Publication and distribution of identification
guide of representative seaweeds on JTMD
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Thank you for your attention.
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