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A major effort is being undertaken to understand the effects of
the December 2004 Indian Ocean tsunami on the marine
environment.' * The emphasis has been on coral reefs, which
are subtidal and offshore of the areas that were most heavily
affected by the tsunami. The greatest losses of human life
and destruction of human infrastructure occurred in the inter-
tidal and supratidal regions where the waves had the greatest
destructive force after they broke. We seek to determine the
effects of the tsunami in the upper intertidal region, where
the effects might be greatest, by using littorinid molluscs as an
indicator group.

An extensive 2002 survey of the distribution of littorinid mol-
luses at 50 sites in mangroves and on rocky shores in Thailand
was recently publlshed3 Six of the study sites were on the
Andaman Sea coast in the area of Phuket, Thailand, one of
the regions most heavily hit by the tsunami. These sites
(Fig. 1) were resurveyed between 13 and 18 April 2005, 3.5
months after the tsunami, to determine qualitatively what
damage had occurred.

Thirteen species of littorinids were recorded in the initial
survey at the six sites; only seven species were recollected after
the tsunami. The tsunami was not uniform, and depending on
local topography affected the shorelines in different ways. The
study sites included both rocky shores and mangrove areas
(Table 1). Rocky shores at Kalim Beach and Nang Thong
Beach were directly hit by the tsunami. While littorinid popu-
lations decreased considerably, the rocks themselves were not
affected. At Nang Thong Beach the adjacent sandy shoreline
was extensively modified (Figs 2, 3). The rocky shore of Mai
ngarm Bay, Surin Island, has scattered mangroves (Rhizophora
apiculata and R. mucronata). The shore was in the lee of the
tsunami and there were no visible effects. A site at an extensive
mangrove at Laem Mai Kaew was heavily hit by the tsunami
and was unrecognizable after the event; all littorinids at the
site had disappeared. It should be noted that the site was at
the seaward fringe of the mangrove, which was affected by the
tsunami. The trees rapidly dissipated the force of the tsunami
and there were no obvious effects shoreward of the mangrove
fringe. Mangroves at Pak Meng Beach and Ta la Beach were
largely unaffected by the tsunami. Even where littorinid
species were present after the tsunami, densities appeared to
have decreased. Even in areas where there were no apparent
effects of the tsunami on rocks or mangroves, some of the littor-
inids were washed off the rocks or trees. Population reductions
were likely to have been caused by the tsunami. However, it
has been three years since the initial surveys were undertaken
at the sites. As population densities are naturally variable, the
reductions could have been due to another cause. For
(\ample, substantial natural declines in the population of

Nodilittorina  unifasciata  (Gray, 1826) at Waterman Bay,
\'\"estern Australia occurred over a two-year period.”
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The fact that only seven of the 13 littorinid species originally
found at the six study sites were present after the tsunami is not
a cause for concern. The pattern found in the littorinids, as in
the reefs, is of different effects in different areas. It is likely
that more detailed studies would show that there are popu-
lations of the species remaining in the area that can recolonize
areas aff(‘ctcd by the tsunami. All of the species are wide-
spread.” '? The species with the smallest known distribution,
Luttoraria bengalensis, was described in 2001, and is known ﬁom
the west coast of Thailand and also from India.'" All of the
other species have much broader ranges. As far as is known,
all of the littorinid species occurring on the west coast of
Thailand have a planktonic larval stage, which will allow the
ready dispersal of larvae into affected areas during the next
spawning scason. In summary, the immediate effects of the
tsunami on littorinids in the Phuket area have been patchy,
and it is likely there will be no major permanent changes to
the distribution of species in the arca.
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Figure 1. Map of Thailand showing the locations of study sites along the
Andaman Sea coast. Site numbers are the same as on Table 1.

© The Author 2006. Published by Oxford University Press on behalf of The Malacological Society of London, all rights reserved.



RESEARCH NOTES

‘g|qeziubooaiun pue

pakonsep seroiBuew sy} Jo uolpod plemess WeUNs)
-1S0d ‘9ji| UBWINY JO SSO| SAISUBIXS pue pakolisap
ainjonJiselyul |[e ‘yseod uadQ “Bljojipuniol sielbey

Ivd ‘NOD pue BipuBo8ep sdous) ‘ewijLew eiuosAejur4 Buipnjoul aoulnold Buouey
AuUON +00g2 1dv 1 ‘N3Ig 13N ‘"HVYD 200z des ¢ ‘B8s 8y} woly w 008 Inoge anoibuew aaisueixy “olep 3,6'€L.92.86 ‘N.S'85..2.6 ‘mery ey waee 9
‘lweuns) ayj
AQ panowal [auuBYD [BpI] "Ues}d pazop|ng uaaq aouls
sey j| ‘pa| ajdoad QO | 1oA0 pue pakoljsap sasnoy e
yim ‘lweunsy Aq pajoaye Ajaianag ‘jauueyd |epl |[ews aoulnold ebubueyy
o4yl 5002 4dv 1 dlA ‘04l ‘aNn 2002 990 8 e Jeau yoeaq Apues Buol e uo dosono Ayool jews “lofep 3.9'9G.¥1.86 ‘N.6'V|.8E.8 ‘yoeeg Buoy Buen g
vd VoS ‘lueunsy
VDS ‘aNn ‘INI ‘aNn 8y} Jo 89| 8} Ul ‘BjeUCIONL Y pue Bjejnoide eioydoziyy 20UIN0I4 eBubueyd
‘AIA ‘OdL 500z idv 81 ‘304 ‘dIA ‘OdL 200g 1dv 02 POISHEOS UlM ‘PUBJSI BIOYSHO UB UO 810ys /00y “Joul 3.5'8%25.46 ‘N.L'L2:92:6 ‘Reg wuebu ey 14
paonpai “lweunsy ay} Aq
siequinN juepunqy 334 1y AjineaH "puels| 1@3nud Jo apis pasodxa ay) uo yoeaq 92UINOId 1¥Nyd
OHL ‘aNn S00¢ Jdv G1 ‘QIA ‘OHL ‘aNn 2002 28Q £ pues e Jo pus ulayuou ye dosoino [epiuajul ooy “iofepy 3,9°€5.L 186 ‘Nub b¥SeL ‘yoeeg wijey €
‘IWBUNS] 9} JO 8010}
10811p 3} Aq 11y 10U puE puels] 1BNUd Jo 88| auj u| ubiy
W /=G IIyiyib eneisuuos pue ‘ejeuosonw eioydoziyy
‘BulBW BIUUBIIAY Ajjsow ‘sjueld piemeas paje|os! yim 20Ul 19NYd
N38 ‘H1S “Ivd $002 4dv G N38 ‘’1S “vd 2002 %8Q £ [eued e Jo yinow ay) Buoje ease anoibuew ebie ouy 3.2'1572.86 ‘N.80k}.8 ‘Yoeeg €| B 4
‘BOJE SIY} Ul Yeam Sem UoIym ‘[Lueunsy
ay} Ag pasneo auljaioys sy} jo AydesBoisAuyd ay; ul
abueyo ou sem aiay] ‘|eued piemeas e Jo apis ay} buoje aoulnold Buel)
N3g S002 4dv Gt Hl1S ‘N3g9 ‘HvO 2002 98Q 9 eale |jews e ul ybly w 5—¢ maub eupew ejuusdIAY "IOUIN 3,9'€2.02.66 ‘N.9'LE.L8-L ‘yoeag Busiy ed L
yuasaud saads arep Aenng juasaud saloadg ajep Aanng
|weunsy} 3so0d lweuns} aild 1oedw lweuns | 9ouBleeI00n) uoleooT 9IS

HOY ‘(6881 TaaN) vurffioysdaos vyarsvag S(AIA ‘(6681 ‘PINOD) vapia i \OML, (6681 “Ae1n)) saproyooqy o A “(LGB1 DAdNY) sasuasloaf vurioppourysy ‘(NN “(6681 ‘Avr)) vpwppun T Y LS
“(9pg1 ‘wddiyg) pwsuys 7 fyDS ‘(geL1 snavuury) vaguas 7 f1vd (9381 ddirqg) susapod 7 TN (6681 Aern)) vuopsouvppus 7 INT (9981 ‘Wdiyd) vipawspur 7 NOD ‘(9581 ‘wddiyy) pawes 7
mﬂm{.\v AOmm: .QMEQH\AU DU, .m.:w.E\.q .N "Zm—m ;OON “UMUM .ﬂwwzm\tm,twq :.:E‘SE.N.N IAUVM J:umuhﬁ_ mu_u.um_m @m:Cc:: ﬂﬂm TENZNE.H. Jm.v_:an Jeau Uuﬂﬂgdufd SIS 2107S ..AMUO,. pue UPO,_Mﬂ_ﬁﬂc Jo s[ela( 1 219%e L

312



RESEARCH NOTES

Figure 3. View of the site at Nang Thong Beach after the tsunami.

The pattern of differential effects of the tsunami is in agree-
ment with the picture emerging of damage on coral reefs.
Only four days after the tsunami an international effort was
undertaken to assess impacts on coral reefs on marine national
parks in the Andaman Sea area of Thailand.'** Analysis of
174 reef sites revealed that nearly two-thirds (61%) had no or
very low (defined as 1-10%) impacts. Only 13% of the sites
had a heavy impact, in which >50% of the reef was affected.
Similarly, the northern islands of the Seychelles, which were
most exposed to the tsunami had the greatest damage. Southern
islands, which were in the lee of the northern islands, were less
affected. Within this pattern reefs with underlying granite
were less affected than those with a carbonate base.’

The results on the effect of the tsunami on molluscs of coral
reefs in the Phuket area are similar to those presented here for
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littorinids.'? Very little direct evidence was found of damage
to mollusc populations on the reefs as a result of the tsunami.
Visible effects were restricted to two areas. In regions where
large Porites bombies were overturned there were undoubtedly
some losses due to debris being thrown about in the water. Mol-
luscs living in or attached to the upturned coral are likely to die
over time as they are no longer in their proper habitat. In some
heavily affected areas, portions of the populations of intertidal
species of molluscs such as nerites and muricids were washed
off the rocks and died. Accumulations of dead shells of these
species were found in the sand at the base of the granite rocks.
As with the intertidal littorinids examined in this paper, portions
of the nerite and muricid populations survived even at heavily
affected sites.

We are pleased to acknowledge the following agencies for
funding the resurvey: National Geographic Magazine, New
England Aquarium through their Marine Conservation Action
Fund, The Ocean Foundation and the Akiko Shiraki Dynner
Fund for Ocean Conservation and Exploration. We thank
Dr Greg Stone of the New England Aquarium and Dr Jerry
Allen of Conservation International, for making the resurvey
possible on such short notice. Kitithorn Sanpanich was
supported by a Royal Golden Jubilee Scholarship from the
Kingdom of Thailand.
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