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Title : Biological evidence of past sea-level change at Ban KoTiap, Pathio,
Chumphon
Researcher : Pasin Chewkhuntod ID :5532727823
Advisor : Dr. Sumet Phantuwongraj
Department : Geology
Academic year :2015
ABSTRACT

The History of sea-level changes in Thailand and Southeast Asia since the late
Pleistocene to early Holocene showed that the sea-level was lower at 12 meters under the
present mean sea-level (MSL). Subsequently, it was increased rapidly until reach the
highstand level at about 3.5 to 4 meters higher from present MSL during the mid-Holocene.
Finally, it was gradually decreased until stay at the present MSL level.

Ban Ko Tiap, the rocky coast area with pocket beach, is situated in Amphoe Pathio,
Changwat Chumphon. The study area were exhibited the geomorphological and biological
evidences of the past sea-level change including; sea notch, bioerosion and marine fossils.
The aim of study is to examine the characteristic of bioerosion and measure the height of
biological evidence from the present MSL. In the field, we collected the data about types of

rock, biological evidences, and measure the height of biological evidence.

Result from field study showed that the rock at Ban Ko Tiap area are mainly consists
of limestone and dolomitic limestone with chert nodule. Biological evidences such as
bioerosion and layer of marine fossils were found only at the surface of limestone, dolomitic
limestone and sandstone. Some part of the rock that covered with travertine, the bioerosion
also found at the surface but some area the discontinuity of bioerosion pattern was
exhibited that resulted from travertine was broken. Size of boring were ranging from 0.5 — 4.5
cm in diameter, and maximum depth of boring were measured at 5 cm. The level of
biological evidences from this study were found to high about 2.1, 1.8, and 1.82 meters

above the present MSL at station 1, 2, and 3, respectively.
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g‘i.lﬁ 3.1 Sea-level curves of the Southeast Asian countries

(Choowong, 2002)

g‘i.lf"i 3.2 Holocene Sea-level envelope for Thailand (Choowong, 2002)
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g‘d‘ﬁ 7.1 Marine notch along the Koror-Malakal dam, Palau.

Cross section surveyed. (KAZMER and TABOROSI ,2012)

[

g‘dﬁ 7.2 Color belts of microbial origin observed in coastal rocks along

the Adriatic Sea coastline. (KAZMER and TABOROSI ,2012)

g‘d‘ﬁ 8 Honeycomb-like galleries that used to host the main body

of a boring sponge have been revealed by natural breakage of

the surface rock layer. Areas where the surface has not been broken exhibit
only small diameter openings originally used by the sponge to interface
with the outside environment. Scale in centimetre. Kraljevica, Croatia.
(KAZMER and TABOROSI ,2012

;5‘1]17'; 9 Hand specimen thought to have been a rock permeated by

a boringsponge and then smoothened by wave action in

a sandy beach environment. Scale in centimetres. Socotra, Yemen.
(KAZMER and TABOROSI ,2012)

gﬂﬁ 10 This feeding chiton (Acanthopleura) produced audible rasping
when observed and photographed. . Coin 24 mm diameter. Palau.
(KAZMER and TABOROSI ,2012)

31]‘17; 11 Fresh grazing traces of a chiton. Green epilithic algae have been
rasped by the radula together with the uppermost layer of rock inhabited
by endolithic algae. Pen 12 mm diameter. Okinawa, Japan.

(KAZMER and TABOROSI ,2012)

gﬂﬁ 12 Chiton Acanthopleura inside its homing scar, carved in

a steep notch floor. Coin 21 mm diameter. Palau.

(KAZMER and TABOROSI ,2012)

E‘Uﬁ 13 Texture formed in the floor of a marine notch exposed

to longterm chiton grazing. Deep holes may be former homing scars,
overprinted and resculpted by subsequent grazing.

Pen 12 mm dimeter. Railay, Thailand. (KAZMER and TABOROSI ,2012)

30

33
34

35

36

36

37

38

38




fsuygdnin(sa)

112 NU1

gﬂ‘ﬁ 14 Limpet hiding in its homing scar during low tide. 39
Note that scar shape closely follows shell outline at rib terminations.

Shell ca.2.5 cm long. Okinawa. (KAZMER and TABOROSI ,2012)

gﬂ‘ﬁ 15 Group of limpets clinging to wave-splashed rock in intertidal zone. 40
Dark circles are shells of living limpets. Light circles are scars left behind

in places where limpets have been naturally removed.

Color contrast is due to the lack of microbial biofilm in scarred areas.

Also note the contrast between smooth surfaces of limpetscars and

the rough appearance of surrounding rock. Guam.

(KAZMER and TABOROS! ,2012)

E‘U‘ﬁ 16 A group of littorinid snails grazing on highly eroded upper 40
intertidal rock. Guam. (KAZMER and TABOROSI ,2012)
g‘tJ‘ﬁ 17 Small gastropods grazing on the algal coatingon the floor of 41

an intertidal pool. Sand grains pushed away during their progress mark

the paths of individual animals. They leave no appreciable grazing marks

on the rock surface as they pass. Pen 12 mm dimeter. Railay, Thailand.

(KAZMER and TABOROSI ,2012)

gﬂﬁ 18 Bivalve shells with drill holes made by predatorygastropod 41
at the time organisms were alive. Hokkaido,Japan.

(KAZMER and TABOROSI ,2012)

gﬂﬁ 19 a. Recently dead Tridacna in its hole; the shell has not yet been eroded. 42
b. Eroded Tridacna borehole; impression of Tridacna commissure is still visible.

c. Slightly eroded Lithophaga boreholes.

d. Deeply eroded Lithophaga boreholes.

Miocene limestone bedrock. Coin 24 mm diameter. Malakal, Palau.

(KAZMER and TABOROSI ,2012)

g‘l.lﬁ 20 Piece of driftwood heavily drilled by teredinid wood-boring bivalves. 42
Note that the openings of borings are perpendicular to the surface, flattening

at depth, being parallel to the wood grain. Scale in centimetres.

Socotra, Yemen. (KAZMER and TABOROSI ,2012)

gﬂﬁ 21 Wave-rounded piece of coral exhibiting small boreholes of worms, a3
1-2 mm in diameter. Note the paired openings! Scale in centimetres.

Socotra, Yemen. (KAZMER and TABOROSI ,2012)
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gﬂ‘ﬁ 22 Sea urchin Echinometra hiding in a self-made burrow whose

vertical extent is V-shaped. The slopes of the burrow are surfaces

which the urchin grazes regularly. Okinawa. (KAZMER and TABOROSI ,2012)
gﬂﬁ 23 Burrowing traces of young Echinometra. Scale: 20 cm tape measure.
Okinawa. (KAZMER and TABOROSI, 2012)

g‘i.l“?i 24 Fossil sea urchin scars in the roof of an uplifted notch.

Pen 12 mm diameter. Railay, Thailand. (KAZMER and TABOROSI, 2012)

g‘i.lﬁ 25 Grazing traces left by grapsid crabs feeding on dark microbial biofilm.
Guam. (KAZMER and TABOROS! ,2012)
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751157998 (Methodology)
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g‘ﬂﬁ 3.1 Sea-level curves of the Southeast Asian countries (Choowong, 2002)
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gﬂﬁ 3.2 Holocene Sea-level envelope for Thailand (Choowong, 2002)
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4.1 MENFIUNNBINW (Bio evidence)
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Al InUszian Marine Bivalves luana Lithophaga.

gﬂﬁ 4.1 Bio-erosion. Near Phra Nang cave, Railay, Krabi, Thailand (Miklos Kazmér and

Danko Taborosi, 2012)




E‘Uﬁ 4.2 Bio-erosion. ﬁQﬂﬁmﬂ’]ﬁ 1

U7 4.3 Bio-erosion. NIyafnwi 2

U7 4.4 Bio-erosion. ynfnen 3



Lithophaga.

Kingdom
Phylum
Class
Subclass
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Family

Genus

Lithophaga.{luanavilsues Marine Bivalves Fvaglunsegaiieniunesuuads svaieie

‘Animalia

: Mollusca

:Bivalvia

: Pteriomorphia

:Mytiloida

Uil 4.5 gUdafiueves Lithophaga.(Linnaeus, 1758)

:Mytilidae

: Lithophaga.

SU#l 4.6 uansnsetjendieuea Lithophaga. (KAZMER and TABOROSI ,2012)

3]

Y

afelaen1synasiUlufiuniiosdusenauves Calcareous lngldnsnfinaiaanunainsieu Pallialuas

fuanansaefuegusiiamela fessAuanudnuszain 30 Was Inenunuwiuigausnalnai

= o = = 1l
ﬂﬂi%@anﬂaﬂLWﬂﬂl@JﬂL@Jmi




4.2 5EAUANNgIVRIINIalURRn
4.2.1A711g9YDI3D4TRYVIINFAANTOUNTINNIINTEAVL M UIUNATY

INAGNFIUNNTINN ANUUTHAUTIUNFREY SunaUseiy Sadnyuns Tugafinwin 1
wag 2 lanuanuagnIniansaun1eTInIm 98 Marine bivalves luana Lithophaga. &49¢/a331n

sauimziatagtuussan 2.1 wag 1.8 wnsnua1aulaganugainlannanngun 3.8 uag 3.13
4.2.2A73E9YD9309508YDITUNDETANBIUITUIINTEAVUMELAUIUNANS

INAENFIUNNFINN ANUUTHATINsFey Suneusedd Swriaguns lugafinwn 3
WudnwENINSAzaNmvestuaaTareyues (3UN 3.15 uag 3.16) Feaggaansyivimeia

Uagduussun 1.82 wnsaagui 3.18
4.2.3 A231g9VR9 AU S TUBANINMENFIUNI IS T INeN

nnvdnguiiny iWudnway Matanseunsinm ves Marine Bivalves Tusna
Lithophaga. Baflendbeguinmuinimsaisssdudn 30 was vilvanunsnthanldidundngrums
Franmilaansavsvenssdutmeialuefnlutiasmil Lithophaga. HuiiTinegls feduandnume
yosnsianseuaiinminuInm tiumeidousineyssin Smiaguns lugafnui 1 uag 2
ﬁ?uagqu’mzé’uﬁmuamuﬂam‘vhﬁ’u 2.1 WA Waw 1.8 A3 muddu Mnthmsatunans 3
annsomansalléin Tuefnuiinu thumeifeusuneussin dmiagums faafnwil 1 uay 2 1ag

fisgduimzaagaainsyavimzialiunandtulagiuduegten2.1 wasuaz 1.8 wns

Action Agent Morphology Zonation
,
2 ——— rainwater karst supralittoral
% — Chthamalus upper
G Cyanobacteria and Limpets ~ biokarst | mldl\ltoral
<:’ notch lower f

Lithophyllum lichenoides level _tidal
mean sea-level — ge

o~ mmmmmp Dendropoma  freeeeeeeee T

) ) Coralling, Vermetids

o
E5 Lithophaga, Cliona, biokarst
A< —— sea urchins

sublittoral

Bioerosion/destruction — Bioconstruction/protection

a [ v [y gj 1 a y a .1 = A & a
E‘U‘Vl 4.7 LLﬁﬂﬂaﬂ‘UﬂJSﬂﬁiﬂﬂL‘(J’]SIUi%@U%‘UG]’NG]‘UiL’Jiuﬂi’]EJEjfl‘V]%LaLiJ(ﬂLG]@iLiLuEJUVlLUu‘ViUUUu
(Laborel and Laborel-Deguen, 1996)



4.3 ANMUAUNUSVBIANBAUZNISAANTBUNIITININ

4.3.1 n31USeuLiisuANg Az uHIUANENA19Y0INSAANTIUNINTYININ VBINIEY

=
AANY

n3kansilluns i USeuiouT9rNgaas vNALEURLALENa9UeY S839308N1311
nFeuNITInmveisauadnwuliiusazedinw laenntnaugeaziivuinreuduni

q q

AUENA19YB boring YNIWIA

N3N 4.1 nUSEULgUANNGLARIEUUANEINAUDINITARNTOUNTININ VBINIAULA

Anw



4.3.20510UEAIANNANLAZVUIALFUKIUALINANIYDY T99T08NTTAANTIUNINTININ VDY

AGRHET RN

nsmifnanstilunsmiUSeuiisunnudnuazsunduriugudnalsves sesseen1sinnseu
NI MveIsEgafnwiuliduaznfinw lnennuuavedduriugudnansues boring 39
dewSeuifisuiurnudnuds nenngadnunlnesdndurinuaudnaisnazunngsdu Jaagulainany

ANUAZTIALEUHIUALENA19YBY $0958EMIAANTBUNTINNVBINIAUIARN Y WUSHUMIUTY

station 1 station 2

6 4 . .
—~ 2 2 —~
£ . v 3 R
a§ ‘ ’ Ug 2 “ ‘
c 2 c
< :‘ *e : ¢ & 1ndayar ¢ 1 & 1ndayar

0 0

0 1 2 3 0 1 2 3
viuknugudnanscm)
iudnugudnanscm)
station 3

5
€ 4 L
g3 § z L g
ag )
€ 1 ¢ . z & gndaya

0

0 2 4
viudnugudnanscm)

a{' ~ a = Y 3 Y] ] P~ &
NN 4.2 ﬂi'W\lL‘lJiEJ‘ULWSUﬂQWNaﬂLLagLaUNWUQUSﬂaWQT@Qﬂ'ﬁﬂ@lﬂs@uVl'Nﬂnﬂ']W GU'EN‘VN?HN@@

Anw



una 5

aﬁﬂswuaza*gﬂwa%’aga (Discussion and Conclusion)
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SAUNINDINTI8UNI5398 (KAZMER and TABOROSI ,2012)

9INMsANIYBS Miklos Kazmér and Danko Taborosi (2012) wumsfnienzvesdedidin
S0 WU viewansh viesnsia ey Westhlaiau Tufufuyuuasiuriedudluuinuiud
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waTinuazveilmziaufmefisidlou

\avthiessesvesddiTinfinuluiiuiifnwuaziunisuifisuiusessesdadidinuesan

M3An®1 83 Miklos Kazmer and Danko Taborosi (2012) uazihdeyailauniiasgikazaguna

g‘dﬁ 7.1 Marine notch along the Koror-Malakal dam, Palau. Cross section surveyed. (KAZMER
and TABOROSI ,2012)




gﬂ‘ﬁ 7.2 Color belts of microbial origin observed in coastal rocks along the Adriatic Sea

coastline. (KAZMER and TABOROSI ,2012)
a. Brownish (intertidal) and
b. grey (lower supratidal) belts marking the transition between
permanently submerged rock and

c. light colored bedrock beyond the regular influence ofseawater. Kraljevica, Croatia.



Sponges

gﬂﬁ 8 Honeycomb-like galleries that used to host the main body of a boring sponge have
been revealed by natural breakage of the surface rock layer. Areas where the surface has
not been broken exhibit only small diameter openings originally used by the sponge to
interface with the outside environment. Scale in centimetre. Kraljevica, Croatia. (KAZMER and
TABOROSI ,2012)

gﬂ‘ﬁ 9 Hand specimen thought to have been a rock permeated by a boringsponge and then
smoothened by wave action in a sandy beach environment. Scale in centimetres. Socotra,
Yemen. . (KAZMER and TABOROSI ,2012)



Chitons
Chitons are the some of the most obvious eroders of the intertidal zone. They are
armed with a radula of extremely hard magnetite-capped teeth that allow them to easily

remove layersof calcium carbonate and other substrates.

gﬂ‘ﬁ 10 This feeding chiton (Acanthopleura) produced audible rasping when observed and
photographed. . Coin 24 mm diameter. Palau. (KAZMER and TABOROSI ,2012)

Ui 11 Fresh grazing traces of a chiton. Green epilithic algae have been rasped by the radula

Y

together with the uppermost layer of rock inhabited by endolithic algae. Pen 12 mm
diameter. Okinawa, Japan. (KAZMER and TABOROSI ,2012)



gﬁﬁ 12 Chiton Acanthopleura inside its homing scar, carved in a steep notch floor. Coin 21
mm diameter. Palau. (KAZMER and TABOROSI ,2012)

g‘d‘ﬁ 13 Texture formed in the floor of a marine notch exposed to longterm chiton grazing.
Deep holes may be former homing scars, overprinted and resculpted by subsequent grazing.
Pen 12 mm dimeter. Railay, Thailand. (KAZMER and TABOROSI ,2012)



Gastropods
® |impets
® |ittorinid gastropods
® Drilling gastropods

gﬂﬁ 14 Limpet hiding in its homing scar during low tide. Note that scar shape closely follows
shell outline at rib terminations. Shell ca.2.5 cm long. Okinawa. (KAZMER and TABOROS
,2012)



gﬂ‘ﬁl 15 Group of limpets clinging to wave-splashed rock in intertidal zone. Dark
circles are shells of living limpets. Light circles are scars left behind in places where
limpets have been naturally removed. Color contrast is due to the lack of microbial
biofilm in scarred areas. Also note the contrast between smooth surfaces of limpet
scars and the rough appearance of surrounding rock. Guam. (KAZMER and TABOROS! ,2012)

g‘d‘ﬁ 16 A group of littorinid snails grazing on highly eroded upper intertidal rock. Guam.
(KAZMER and TABOROSI ,2012)




g‘d‘ﬁ 17 Small gastropods grazing on the algal coating on the floor of an intertidal pool. Sand
grains pushed away during their progress mark the paths of individual animals. They leave no
appreciable grazing marks on the rock surface as they pass. Pen 12 mm dimeter. Railay,
Thailand. (KAZMER and TABOROSI ,2012)

E‘Uﬁ 18 Bivalve shells with drill holes made by predatorygastropod at the time organisms
were alive. Hokkaido,Japan. (KAZMER and TABOROSI ,2012)



Bivalves
® |ithophaga
® Tridacna

® \Wood-boring bivalves

;J‘Uﬁ 19 a. Recently dead Tridacna in its hole; the shell has not yet been eroded. b. Eroded
Tridacna borehole; impression of Tridacna commissure is still visible. c. Slightly eroded
Lithophaga boreholes. d. Deeply eroded Lithophaga boreholes. Miocene limestone bedrock.
Coin 24 mm diameter. Malakal, Palau. (KAZMER and TABOROSI ,2012)

g‘d‘ﬁ 20 Piece of driftwood heavily drilled by teredinid wood-boring bivalves. Note that the
openings of borings are perpendicular to the surface, flattening at depth, being parallel to
the wood grain. Scale in centimetres. Socotra, Yemen. (KAZMER and TABOROSI ,2012)



Worms

g‘dﬁ 21 Wave-rounded piece of coral exhibiting small boreholes of worms, 1-2 mm in
diameter. Note the paired openings! Scale in centimetres. Socotra, Yemen. (KAZMER and
TABOROSI ,2012)

Sea urchins
® Fchinometra

® [ossil echinoid burrows

gﬂ‘ﬁ 22 Sea urchin Echinometra hiding in a self-made burrow whose vertical extent is V-
shaped. The slopes of the burrow are surfaces which the urchin grazes regularly. Okinawa.
(KAZMER and TABOROSI ,2012)



gﬂﬁ 23 Burrowing traces of young Echinometra. Scale: 20 cm tape measure. Okinawa.
(KAZMER and TABOROSI, 2012)

gﬂﬁ 24 Fossil sea urchin scars in the roof of an uplifted notch. Pen 12 mm diameter. Railay,
Thailand. (KAZMER and TABOROSI, 2012)



gﬂﬁ 25 Grazing traces left by grapsid crabs feeding on dark microbial biofilm. Guam. (KAZMER
and TABOROSI ,2012)
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STATION 1

AT (m) |wduriusudnatovass (cm) bigainiiu usinatous ugomnTiu fusinansud biganindiu fudnatous ugamnTu fusinansnd] U fusinanous
0.0-0.4 1.8 0.41-0.8 1.3 0.81-1.2 3 1.21-14 11 1.41-1.6 1.8 1.61-1.8 1.2
0.0-0.4 1.6 0.41-0.8 2] 0.81-1.2 2 1.21-14 1 1.41-1.6 1.3 1.61-1.8 0.8
0.0-0.4 1.5 0.41-0.8 0.8 0.81-1.2 1.8 1.21-14 1.6 1.41-1.6 1.7 1.61-1.8 2]
0.0-0.4 1.2 0.41-0.8 1.4 0.81-1.2 1.5 1.21-14 1.5 1.41-1.6 2] 1.61-1.8 0.6
0.0-0.4 0.8 0.41-0.8 0.4 0.81-1.2 2.2 1.21-14 0.6 1.41-1.6 2] 1.61-1.8 0.4
0.0-0.4 1.9 0.41-0.8 1 0.81-1.2 1.5 1.21-14 0.4 1.41-1.6 2.1 1.61-1.8 1.8
0.0-0.4 2] 0.41-0.8 1.5 0.81-1.2 14 1.21-14 1.7] 1.41-1.6 2.2 1.61-1.8 1
0.0-0.4 2.1 0.41-0.8 1.3 0.81-1.2 0.8 1.21-14 1.5 1.41-1.6 0.5 1.61-1.8 1.2
0.0-0.4 2] 0.41-0.8 0.8 0.81-1.2 1.5 1.21-14 1.3 1.41-1.6 1.2 1.61-1.8 1.2
0.0-0.4 1.5 0.41-0.8 0.7 0.81-1.2 1.9 1.21-14 0.8 1.41-1.6 0.7 1.61-1.8 1
0.0-0.4 1.7| 0.41-0.8 0.4 0.81-1.2 0.9 1.21-14 1.7] 1.41-1.6 0.5 1.61-1.8 1.5
0.0-0.4 1.3 0.41-0.8 1.4 0.81-1.2 0.7 1.21-14 1.4 1.41-1.6 1.4 1.61-1.8 2]
0.0-0.4 2.2 0.41-0.8 1.3 0.81-1.2 1.6 1.21-14 0.8 1.41-1.6 1 1.61-1.8 0.5
0.0-0.4 1.5 0.41-0.8 0.7 0.81-1.2 1.7 1.21-14 1.6 1.41-1.6 1.4 1.61-1.8 1.8
0.0-0.4 14 0.41-0.8 2.2 0.81-1.2 0.9 1.21-14 1.4 1.41-1.6 1.5 1.61-1.8 1.7]
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STATION 2 |

arwasndiu (m) | w@winuaudnaenass (cm) asniniu pusdnateng asaindiu udnarng asanilu gudnang asindiu fusdnatong
0.0-0.4 1.1 0.41-0.8 1.7 0.81-1.2 1.5 1.21-1.4 2 1.41-1.6 1.5
0.0-0.4 1.4 0.41-0.8 1.2 0.81-1.2 0.7 1.21-1.4 1.5 1.41-1.6 i
0.0-0.4 1 0.41-0.8 1.5 0.81-1.2 2 1.21-1.4 2.1 1.41-1.6 2
0.0-0.4 1 0.41-0.8 1 0.81-1.2 2 1.21-1.4 2.5 1.41-1.6 1.7
0.0-0.4 1.2 0.41-0.8 1.6 0.81-1.2 0.8 1.21-1.4 4 1.41-1.6 1.8
0.0-0.4 1.3 0.41-0.8 1 0.81-1.2 1.6 1.21-1.4 2.8 1.41-1.6 i
0.0-0.4 1.4 0.41-0.8 2 0.81-1.2 0.7 1.21-1.4 1.9 1.41-1.6 2
0.0-0.4 1.2 0.41-0.8 1.4 0.81-1.2 1.7 1.21-1.4 2 1.41-1.6 1.6
0.0-0.4 1.5 0.41-0.8 1 0.81-1.2 1 1.21-1.4 2.8 1.41-1.6 1.3
0.0-0.4 2 0.41-0.8 1.9 0.81-1.2 1 1.21-1.4
0.0-0.4 1.3 0.41-0.8 0.4 0.81-1.2 0.9 1.21-1.4
0.0-0.4 1.3 0.41-0.8 1.5 0.81-1.2 14 1.21-1.4
0.0-0.4 0.8 0.41-0.8 1 0.81-1.2 0.8 1.21-1.4
0.0-0.4 0.9 0.41-0.8 11 0.81-1.2 1.7 1.21-1.4
0.0-0.4 0.7 0.41-0.8 0.8 0.81-1.2 i 1.21-1.4
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STATION 2 |
LA NAuEna I NaYs anuanuass (cm)
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STATION 3 |

anmasainiu (m) | wdusivauinatenass (cm) aea N rudnatena Wasa U fudnatena
0.0-0.4 1.4 0.41-0.8 2.6 0.81-1.2 1
0.0-0.4 1.5 0.41-0.8 1.8 0.81-1.2 1
0.0-0.4 1.7 0.41-0.8 3.5 0.81-1.2 2
0.0-0.4 2 0.41-0.8 3 0.81-1.2 1
0.0-0.4 1.5 0.41-0.8 3.2 0.81-1.2 1
0.0-0.4 1 0.41-0.8 2 0.81-1.2 2

0.0-0.4 0.1 0.41-0.8 2

0.0-0.4 1.2 0.41-0.8 1.5

0.41-0.8 2.5

0.41-0.8 2

0.41-0.8 2

0.41-0.8 4

0.41-0.8 2.5

0.41-0.8 2.5
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STATION 3 |
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A1TNUEAINITIANANNGIRINsEAUUmzIadagtu

e/l széulmziagean |szduiwzadiaa [szémiwzinihunats insasgaLazdIge
22/1/2559 2.74 1.26 1.696 1.48
nangsdn vadaa s nasangedaauaszeiga(min)
09:35 21:21 706
station nan Hauanaan(min) dhwztaanastil széuilmzia au nanii(m) aduiiaszéuhnziathunats(m) |a2uas Bio-erosion (Bio-srosion qdmﬂs;ﬂ’uﬁwzmﬂqjﬁu
1 14:55 320 0.67082153 2.00917847 0.37317847 1.8] 2.17317847
2 16:00, 395 0.828045326 1.911954674| 0.215954674 1.6| 1.815954674|

M399 8 MITNNTMAANNERINTEIVUMaTITY VoARnwINl 1 wag 2
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