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Crustal movement estimated from sedjmentary environment of shellfish fossil layer

Introduction
1Kagoshima Bay o, 2017
The Kagoshima trough has been descending
for one milion years.
About 26,000 years ago, a huge volanic eruption created
the Aura caldera. Kagoshima Bay was formed when
seawater flowed into that cakdera 14000 years ago.
(2Discovered new outcrop at KAMOU Riv.
The stratum there includes yolcanic ash and =
This stratum is very precious!

Purpose of our study
By comparing sedmentary depth with the sea level at the time of the

sedsmentation, we tried 10 caicutate crustal movement in the Holocene.
Research point
An outcrop was exposed In the KAMOU river in Ara City (§5.2). The upper part of the.
Yoremaru tephra appeared in the riverbed afler erosion of the river(fig.3). The stratum there
includes volcanic ash and shellfish fossis. We gathersd shelifish and foramindfer fossils
here(pic.3)
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Method® Estimated the depth of the water with the shellfish fossil
We estimated the depth of the water at that time when the
layer was sedimented by finding shellfish fossils such s those
in picture 2. We found bivalves and both shelis were put together
as they were alive. That means the Sepih of bivalves’ haditat
equals the depth of sedimentation
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Fig. 7 Csal movement ofAira 100 years ago (8ig. 7)

Discussion{3) Comparison with the same horizon in Kokubu Plains
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aver course of 8100 years.
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Fig. 8 Comparison of the crustal movement of Alfa and Kokubus

The satum has risen about 38m
in Aira, whie # has cescended 10m
in Kokubu. Thus, we found the
s¥atum has changed 45m as a
whaie. The speed of crustal
movemnent is about 5 mm/year.
Today the Japanese istands
average crustal movement is about
Immyear, 30 this 5. 6mmiyear is
much faster. Therefore, we assume
that on actve fault exists between
these two areas.
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Generaly, shelish foss# are difficull 1o Foramindfer is a microfossil and

find, and when they are. they are found in ﬁ;""wm'mge Korlones
piaces which are not their usual habitat. environment more exactly.
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According 1o fig.5 and fig.6, A tepids was the dominant foraminifer

A Tepida was reported to appear in shallow brackish water of inner bays

all around the world. e
unm

That means this area used to be in the inner
shallow brackish bay. P
D 1) Y

e estimated that the common depth where the shellfish fossils were was about
from 10 meters 10 20 meders deep. The number of foraminifera taken from the
same stratum was 301 and Ammonis fepida was the dominant species. From this
this stratum was estmated o be sedimented in the inner shallow biackish bay

D The of the
According to e Japanese Society for Active
Fault Stuies (1880) (1991), itis assumed that

an active faull exists along the Amori rives in the

Kokubu Prain. (Oki, unisted repot) However, the 1
possibiity of the existence of an active faull = at
the fowest leve! on the JSAF scale.

Our research shows the west side of this actve
faultis rising and the est side is descending
Moreover, the speed of crustal movement of this
active fault (5.6mmvyear) s very fast. Therefore,
we think the possibiity of the existence of an
active faultis higher than the JSAF suggests.

of an active fault

Conclusion
The stratum which was exposed in the Kamou River was sedimented in the inner
shaliow brackish bay 8100 years ago and # has risen 36 meters in that time. In
contrast the same geological horizon has descended 10m in Kokubu. Thus, we
assume that an active faul exists between these two areas.
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Abstract Our research focuses on Kirishima’s water supply. We analyzed the water and found that it contains higher than average levels of Nitrite

Nitrogen. We think that these high levels
study the city’s water and analyze the fertilizer composition.

Keywords Tap water, Nitrite nitrogen, Kirishima city, Tea garden,
A

mﬂ;ﬁh‘!nti‘l&il imah‘(uéﬂl

KB, M FRU

d)liﬁn‘kt!im§L\7klimb(baf‘ =
THIRORENEELTLIOHIEMIZE

BEAZE

WEHRESDHT=.

U)?kl;??’w)i)\ ZahTLHES

@ F—IRXEHOLTAERCHEMYBXRVTEREET L=
2 FR2SHEE~TFRFEEOR BN L FAESKERERRHDEHE

%‘}E*l Y57 — 9§§ﬁ:ﬁb HROE A THRLL:.
H&l

+ REMEL, FRMEATLOM

lI ﬁ&b&fﬂ)iﬁ@%%’il. -

® BEHLTAEROBADLETAORARTIRAESL B—THAS

TP E-7RER BHMEEE MRESRORALT 1.
Bo

S IEIRA

BESEERELIZTOVNI.
ZBH L TKEE KERER

L2220 R TIE

E T BORKBREIE
] WHBLTID
e —
-4 TR

= s P——

wn
RS LTRAR FRZSFLDGTAL

BRTEBRROEMTSHY, IBRDAE P OIRAHEND
BAFLEAOBRKETHBREZRRUVENREZROBEAELD
BEROERCEDAIERDOBERICLILOTELLD,

iz {8 B R (AR - R

KRROBHELEOHMT)EHE EITOvLE,

<EAFREKBR
BIISLORMARETED

EB B ETKESKE

A {H 0mg/L LU TS

0B LYK

(o]

9 LI ey Y
n;u oxa%e o el
BARKBRD FulA BEFIBI N RUEAE LD

VA2 Bkt R kiR
LT TE
. A -
- - ARIKTR
cmanmakan  BEARR °
AT W
3 BickBn

WS (BES OV ERILTHR

ARERERUVERREEREOEIEL 1
420K RMATIIFE, REBMERon G 1=

—

=]

SEH 75 KA

—_——

are caused by the use of fertilizer in local orchards and tea gardens. To further our rescarch we will continually

Orchard, Fertilizer, Groundwater
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Introduction
(DKagoshima Bay wano. 201m
The Kagoshima trough has been descending
for one milion years.
About 29,000 years ago, a huge volcanic eruption created
the Aira caldera. Kagoshima Bay was formed when
seawater flowed into that caldera 14000 years ago.
(2Discovered new outcrop at KAMOU Riv.
The stratum there includes yoicapic ash and

This stratum is verypreaous" s.-um

Purpose of our study

By companng sedimentary depth with the sea level at the time of the
sedsmentation, we tried 10 calculate crustal movement in the Holocene.

Research point

An outcrop was expased in the KAMOU river in Ara City (§g.2).  The upper part of the
Yonemaru tephra appeared in the riverbed afler erasion of the river(fig.3). The strahum there
includes volcanic ash and shellfish fossis.  We gatherad shelifish and foramnifer fossils
here(pic. 3)

I mnmm

Picure 1 The state that we coliect

X
q 2 Map of Aia city in Kageshma  Fig3 Nsbgam of this point
Prefecture and enlarged secion  (NARUO-KUWAZURU. 2018)
Method(D Estimated the depth of the water with the shellfish fossil
We estimated the depth of the water at that time when the )
layer was sedimented by finding shellfish fossils such as those - \
in picture 2. We found bivalves and both shelis were put together
as they were alive. That means the depth of bivalves’ habitat
equals the depth of sedimentation.

/" Result® A
i 0
ey £ uncuiste
ey Ng
e G. ddyma
E waish
sy R vencsa
e A pectnata
( LA S, P L R e ‘
N Fig & The water deptn of e shelfah toasis’ nanisat  habRatls 10m-20m(Fig.8)
Method@ Estimate of the sedimentary environment with the foraminifer fossiis
Foraminder is 3 microfossil and
S e e often found in Large quantities.
pwmammwwm environment more exactly.

"hmmmm-n

Fig. 8 Abusclence of s of e forerendier

Fig S Alusnclascs of 1o of e ferumisder
/ 5 muzly lryar Aght ander the Yooerrars lepbes |

{ The uppar pert of Yormean laphes)

According 1o fig.5 and fig.6, A tepids was the dominant foraminifer
species.

A.Tepida was reported to appear in shallow brackish water of inner bays
all around the worid. Ammona s

That means this area used to be in the inner 02mm

Discussion(1) Sedimentary environment

We estimated that the common depth where the shelifish fossils were was about
from 10 meters 10 20 meders deep. The number of foraminiféra taken from the
same stratum was 301 and Ammonia fepida was the dominant species. From this,
this stratum was ests d to be imentad in the inner shallow blackish bay.

Discussion(2) Crustal movement
Accordng 10 a former shady,
the sea level of 8100 years
height  ~8100 years ago-—curent~ :0"0' ago was about 12m lower
| SRR than today's leved. (OK1, 2002
an o KAND. 2017)
om |y .‘-.“M The surface of the stratum of
i - [—— 8100 ago was located 27m
-12m) st below current sea level,

whereas today it is 8m above

the sea level. Thus, the

~ siratum has nsen about 35m.
almmm (§g. 7)

Discussiont3) Comparison with the same horizon in Kokubu Plains

Acconding 10 2 former study, the same gedlogical hordzon was found in the Kokutu Plain. The
sodmentary envicnment of it shows Ihat T was an inner bay and had a muddy dotiom. (MORIWAKL 2015)

Crustal movement and sea level ~8100 years ago—current
@ Horizontal dstance  16.7km
- s

Aira Kokub

—I-smmm axbude of
arvatum now,

‘We compared the stratum in
Aira 10 he geclogical horzon
in Kokubu by using e
hstogram of he Kokutu Plan
{K-1 Core). The histogram
shows the same gedlogical
horizon is now -37m, while
the horizon 100 years ago
was -27 m a5 we showed

y above That means the
horzon has 10m
over course of B100 years.

2Tmps

Ryl S

Fig. 8 C of the crussal of Alra and Kokutu

The stratum has risen about 35m
in Aira, while #t has descended 10m
in Kokubu. Thus, we found the
stratum has changed 45m as a

average crustal movement is about N0 yuars g

immtyear, so this 8.6mmiyear is
much faster. Theredfore, we assume
that on active fault exists between
these two areas.

-

whale. The speed of crustal =
s about 5 8mm/y B

Today the Japanese istancs’ o

ruwm}x tcae
MORWAK and cthers 2018

g 9 Powson of K-lcore
NORIARNKG and ofhers. 2015)

Fig. 10 Investigasion place
Discussion(4) The possibility of the existence of an active fault
According to he Jap Society for Active
Fault Stugies (1880) (1991), itis assumed that
an active faull exists along the Amori rives in the 8

Kokubu Piain.(Oki, unisted report) However, the
possbilty of the existence of an active fault is at |
the lowest leved on the JSAF scale.

Our research shows the west side of this active
fault is rising and the east side is descending.
Moreover, the speed of crustal movement of this
active fault (5.6mmlyear) is very fast. Therefore,
we think the pessibiity of the existence of an
active fault is higher than the JSAF suggests.

rq 20 A et commcered I P fore -~
2%es Socedy Kn Ak F Rl s ]

Conclusion

The stratum which was exposed in the Kamou River was sedimented in the inner
shallow bradish bay 8100 years ago and #t has risen 38 meters in that time. In
confrast the same gi horizon has 10m in Kokubu. Thus, we
assume that an active fault exsts between these two areas.

Acknowledgements

We wouldd ke 0 show our grafitude 1o Profiessor Ok at Kagoshema Un Professor Oki
gave us a kot of advice. We wodld also Ske 10 give our thanis o Me Hidehita Naruo at luin High
School. He gave us advice on Tie cutorop and shelish fossils we found these. Lasty, the Japan
Science and gy Agency (JST) us

Reference

Wrivin OKAZ00Z) Crange In Depostonal Ervirorrmesis detng the Poat-placis Stage
wcund e Norfhens Part of Ryckys isares. The Osatermary Ressarch 4 1(4),237-251
icehic NARLO, Jyung KUWADRIIZD 18] The saeifias fesl leyer of Holocess in e Marsks region Ars-

iy Outire) Reports of Geclogesl mesting In Kagowehra pretectans, 1 10.39-37

Santo Kna0 1 T) Past Cakters vohoatem and ereTonmenial changes of the Azs Cidera. inaer Kagownma Dy,
Oy Japaet The Kagoshira Urveersty Viascurn NEWS lette: 40 2.5

e Morwaki Mastakirs Yok, Shiges Sephars. Akic Otis. Kimihio Ok Kano Mantuchl. Kenuke
Taaramaka2015) Sem-lovel 3nc paisecerwarrsenal canges of Katitu pan on the sorthern comt of Kagostirs Oay
outh Japan, unce 15,000 yesrs 230, 5445 $45-171

I icagodeTs Day and sess



2020SSHAERFZE

A BMREARSESSETFEH
ktmICBALEVASY X a2 FISFIREChG XD

R

A FE L DFADTFTISFIMERE N SR L TREHM S LAER.
dikTEEIB-EEICR AL L IEBERICGEM LT EIEZENS R L
RN ThE. BERAS 2 FERTEELTLSIENE, T TICEELT L
SEEIGhE A TEANGREET IARABAICLLEE LT ACHh. BREL.

1. oz B

els FICEREB kT TUadF20FP T SFIAME Sh ik H-Arlr 2018,
ME oM NS I EEICHE L CEB I h ek HRTE 2o, L L REREICH
TLHMAAME T ONARIFEE S cth, HERIFE DNABEIRICL 2 THK
ME 10 FadFFIFEnl-vEFET S L EBABEL TR T2 k.
i
TROEEBHPEAT TR DIIENICL o TRHEEESE L I ALakm TR
BEE(EAMEdO 1/ DEE)EREL. ~HEIC-E2TOHIIREEET D
CETREBHOETF =T . BHELEAGREEFICLTEFwEBEL, &
mEEERE A ARIC L THEEOESEET oA T A5 PHE 9 ERIR /-
lZiE L. (EEEWICEBITEHRELE. B TS RESRAES £ IC HEGA

TERALWTRAFTICLIHEHEH TEALE.
2. R
h ! -r E’

EERBF OER. LT EOULIIF29F T SEIR,
AAETHEE SN TERCEEICEOTE N K. -

il

|§5:|

ThIF T DHA EEIJELH?:#QEHTE,H:'.:}': F -
FTEIBT AR~ DOHEREBLTEY 58 ___;_ }
THRIL LT IREREENR mu;a:xm, . { mﬁ
EEHEAR B EELSOREMICSELE ?‘

CEES ok RITRAEORE, i BF0REERPLE. FREERRTTORYE
Z. s AT AN 10/ ICWIZIT- LB ORBE AT VIEL N ok,
q _ P

ok ladFaoFisfil@c o R b ELTLOEEAD. REH O
FoE:FEETHRELECENR. BABNOCYERBAEALTL D EZE5EN
L.EEHIBEEFOEHB TR AL FAEBE LEEICREAY DI
hEh&EFh oLkt EEZTLI. AER-BELIMOEEIIDLTR. &8
BEEODTEICL2aEoERLEICEIZO TREALMEEHhD,

S-HFENK

CEHE--AAERCHOERERE T TULDFa0TFTSEINRELE Cicadalbi2b,

CEHE--PEBE ROV EREREKTTREELEILADFIOFISEE. ER L
BRIMHMEBEWMRESS 5 S

6. X—0—F Whm UadFxadFITSEI O =508 DNAER

= 25 4
HEMERE

3048 Kagoshima Prefectural Kokubu High School
Where are they from?
~The Origin of Graptopsaltria bimaculata in lzumi City~

Abstract

The results of morphological and DMA analyses of G. bimaculata showed that

the lzumi population is close to the Tokunoshima population. Thus, the lzumi

population was presumed to have been infroduced from Tokunoshima Island

and, due to the large number of occurrence, to have already established.

1. Introeduction

In 2013, &. bimsaculata was identified in lzumi City, Kagoshima Prefecture.

However, since no detailed merphology or DNA analyses were yet available,

thiz study was conducted with the aim of identifying the erigins of the lzumi

population of . bimaculata.

2 _ Method

Adult specimens were collected from both their native Ryukyu island habitats

and lzumi City. Their morphology was compared using a scatter chart and a

principal component analysis. The DNA sequencing was cufsourced. After

receiving the results, we drew a phylogenetic tree of G. bimaculata by using

the software MEGA. Additionally, all exuviae were collected from our lzumi City

study area once a week in order to investigate the timing of the cccurrence.

3_ Results

The scafter chart, principal component analysis, and the mitochondrial DNA

analysis all showed that the &. bimacwlafs of lzumi City are closely related to

the Tokunoshima population.In addition, the phylogenetic tree showed that the

Amami and Tokunoshima populations diverged from each other 500,000 years

ago. The 133 exuviae that were found showed that the occurrence started in

late September and finished in mid-October.

4 _ Discussion

It is highly probable that the &. bimacw/afa in lzumi City was introduced from

Tokumoshima. The large number of occurrence and the fact that it occurred two

years in a row suggest that considerable time has elapsed since their initial

introductien. The larvae were presumed fo have been moved with trees that

were transplanted frem the Ryukyu islands. The occurrence in autumn, which

ig different from the place of origin, may be due to a prolonged larval stage

caused by lower temperatures.

3 - References

Kanai, K. and Tokorozaki, 5. (2018) Occurrence of G. bimaculata in lzumi City,
Kagoshima Prefecture. Cicada 25:; 25.
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