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hideki.kobayashi
図1　春日神社ボーリングアコ地箇扶状図
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hideki.kobayashi
図2　調査地域地形区分図榿川2002三根、2004による
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hideki.kobayashi
図3　子母口小学校コアの炭酸カルシウム含有量のPy位的変化
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hideki.kobayashi
図4　南加瀬中学校コアの炭酸カルシウム含有量のPy位的変化
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hideki.kobayashi
図5　塚越中学校コアの炭酸カルシウム含有量のPy位的変化
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hideki.kobayashi
図8　沖積Py地質縦断面図
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ca.10,200yrs.BP. ca.8700 yrs.BP.
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ca.7,700 yrs.BP.
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15%
0.5ml 22 x 22
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1 200
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Hustedt(1930a,b) ,FOGED(1978),Cleve -Euler(1951 1955),Jakob John(1983),
Krammer&Lange Bartalot(1986,1988,1991a,b), (1988,1989), (1990),
1991) Asai (1995),Asai et al.(1995)

5
9 a, b
a, b a, b ( 5
(2002)
( 6)
( )
(2002)
(2002)
( 2140cm)
(2140cm 2000cm)(ca.10,700 10,200yrsBP)
50% Cocconeis placentula , Synedra
ulna,Cymbella affinis Nitzschia Iitoralis
Palaria sulcata (1988) E1

Diploneis smithi
Thalassiosira bramaptrae

(2,000 cm 1530cm)(ca-10,200 8,700 yrsBP)
a (2,000 cm 1,700cm)(ca.10,200 9,200 yrsBP)

(1988) E1 Nitzschia granulata  P.sulcata, D. smithi
cyclotella striata
Achnanthes brebips var . intermedia
Navicula menisculus( ,1988 E2) MNavicula pussila,
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C.placentula,S. ulna,C. affinis

b (1,700 cm 1530cm)(ca. 9,200 8,700 yrsBP) , D.smithi
N.granulata,P.sulcata P.sulcata
C.striata A.brebips
var. intermedia , T.bramaptrae Navicula
digitoradiata, Navicula erdrigiana,N.pussila Navicula
Rhoicosphenia abreviata  C.placentula
a
10%

a b

(2002)
2210cm a 1700cm
b 0.4% b 1580cm  0.5%
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( ,2002) 15.3m
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cocconeiformis P.sulcata
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R..abreviata,A. brebips var. intermedia, Pseudopodosira kosugi 10%

( ,2002) 980cm,970cm 0.2 0.3%

b (950cm™770cm) ca6,800 6,200yrsBP
N.granulata, P. sulcata, D. smithi N.cocconerformis
4%
N.granulata, P. sulcata, D.smithi
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N.granulata D. smithi
var. intermedia ,Nitzschia virgata 10 20%

N.granulata, P. sulcata, D.smithi
var. intermedia  P.kosugi  T.bramaptrae
N.digitoradiata, N.pussila Diploneis oblongel la

— — —

840cm ( 6,400
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0.4% 0.1%
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90%
N.granulata, P. sulcata, D.smithi
690 600cm
( )
( ,2002)  0.1%
810cm( b ) 0.1%
b 2
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20%
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R.abreviata
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brevips
Achnanth revips var.anqusta

Achnanthes brevips var. intermedia

Amphora holsatica

Bacillaria paradoxa al-il]ind 0

Calon subsalina

=

Campliodiscus echensis

Fragiralia brevistriata var.salina

Fragiralia construens var.salina

Gylosigma_balticum
Gylosigma distortum
Gylosigma peisonis
Gylosigma_spencerili

Hantzschia virgata
Hydrosera triquetra

Melosira lineata

S

Hielosira moliniforni
INavicula halophila
[Navicula inserata
Navicula phvllepta
Navicula saliparunm
Nitzschia hungarica

un

Nitzschia sigma
Peudomelosira kosugii
IPleurosiana_elongatum
Pleurosigma saliparum
Rhopalodia acuminata
Rhopalodia musuclus
Rhopalodia guisumbigibba
Stauroneis salina

Stauroneis sp.1
Terepsinoe americana

Thalassiosira bramaptrae
Achnanthes haukiana
|Amphora_veneta

Cyclotella meneghiniana
Fragiralia fasciculata
Fragiralia pulchella

Gylosigma spencerii var.novifera

al-il 2

Navicula capitata
Navicula capitata var.hungarica
Navicula clementis

Navicula cuspidata

INavicula digitoradiata

Navicula digitoradiata var.rostrata
INavicula eidrigiana
Navicula Tenisculy
INavicula mutica
|INavicula peregrina

al-illind IRA

pusilla)

INavicula veneta
[Nedium _dubium

INitzschia hungarica
Nitzschia hvdbrida
Nitzschia frusurulun
Nitzschia lanceola
Nitzschia tryblonella
Pinnularia schroederii
Stauroneis producta

)
nad il ! el mad mad mad el el mad el wad il mad el mad wad il mad el imad wad il wald wal il

N

=

o

o feo

S

=

N

lo>

ind Jind JRI 1 1 1
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inflata 1

Achnanthes lanceolata
Achnanthes minutissina
Amphora_inariensis
|Amphora libyca
|Amphora_normani i
|Amphora ovalis
|Amphora_pediculus
Anomoneis_brachysira
Aulacoseira crenulata
Aulacoseira distans
Aulacoseira granulata

Aulacoseira italica
Aulacoseira spp.
Aulacoseira valida

al-il|l-ph Ju 2

al-il]l-ph

Caloneis alpesatris
Iealoneis bacillun
ICaloneis crassa

al_illlph {U

lonei
Caloneis palchran

Caloneis silicula

al-illind 1

1 1ana
Cocconeis diminuta
Cocconeis placentula

al-illind JU 2 2 3 4 3 1 1

gualvpta

1 han moSii
|Cymbella affines
Cymbella aspera
mbell i

[Cymbella cistula

Cymbella cuspidata

Cymbella cymbiformis

Cymbella ehrenbergi i

Cymbella gracile

Cymbella _hebridica

Cymbella hungarica

Cymbella hybrida var.lanceolata
Cymbella mesiana

Cymbella minuta

Cymbella naviculiformis
Cymbella silesiaca
Cymbella_simonseni i

|Cymbella sinuata

LCymbella _spp

Cymbella subaequalis

|Cymbella tumida

ICymbella turgidula

|Denticula subtilis

Diatoma hiemale

al-il 3 1 8 3

ind |ind

ind |r-ph JK
ind Jind JO
ind Jlind JT

al-illl-ph Q.1 1

odon
Diatoma hiemale var quadrum
Diatomella balfouriana

D neis ell ca,
Diploneis finnica
Diploneis oblongella

al_illl-ph IRA.T 1 1 1 L 1 1 L

1-ph 1 1 4 1 3 v 1
ind _lind 1

Diploneis spp.
Diploneis subovalis
Diploneis yatukaensis

ol el i ) e i i el i ) el el il il ) il al il il il

ind |1-ph JRI
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|Epithemia adnata
Epithemia sorex

Epithemia turgida
Eunotia formica

)

Eunotia formosa
Eunotia kocheliensis

Eunotia lunaris

Eunotia pectinalis

al-iljind

S

Eunotia pectinalis var.minor

Eunotia polydentula

Eunotia praerupta
Eunotia sibirica

Eunotia spp.

Eunotia sudetica
Fragilaria brevistiata
Fragilaria capucina
[Eragilaria leptostauron
Fragilaria pinntata
Eragiralia spp
Fragiralia vaucheriae
Fragiralia virecense
IEcustulia rhombojde var.crassinedia
Erustulia vulgaris

Frustulia weinholdii
Gomphonema_acuminatum
Gomphonema_acutiusculun

Icomphonema _affine
|Gomphonema_angustatum
Gomphonema_augur
Gomphonema_augur_var.turris
Gomphonema_clavatum

Gomphonema i
Gomphonema
Gomphonema_grovei_var
Gomphonema lagerheimii
Gomphonema_minimum
Gomphonema_olivaceum
Gomphonema parvulum
Gomphonema_pseudoaugur
Gomphonema_spp.
Gomphonema subtile
Gomphonema_truncatum
IGvlosiama acuninatun
Gyvlosigma kutzanii

Sylosigna scalproides
DioXVs
|Melosira undulata
|Melosira varians

al-illind JU 1

al-il]ind

ngslatum

ind Jind JU 1 1

il il il el il el i i ) i il i) il il il i il i il i el e el el el il il il il il il i

ind |I-ph IT 1

ricta

INavicula capitata
[Navicula cocconeiformis
ﬁgyicula contenta
INavicula crvptotenella
Navicula cuspidata

Wavicula elainensi

Navicula elginensis var.cuneata
Navicula goeppertiana var.dapalis
Navicula hasta

Navicula lacustris

il
—
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ind _lind

Navicula meniscus

Navicula muticopsis(luticola mutica)

Navicula pupula ind Jlind JS

Navicula placentula

Navicula radoisa ind Jind JU

Navicula reinhardtii

Navicula_rhyncocephara

Navicula saxophila

Navicula seminulum

Navicula storiolata

Navicula tokyoensis

Navicula tridentula

Navicula tripunctata

Navicula trivialis

Neidium ampliatum

INeidium bisulcatum

Nitzschia amphibiodes

Nitzschia frustulum
Nitzschia sinuata var.delognei

Opephora martyi(Martyana martyi)
locthoseira roseana ind_lind RA

Pinnularia acrospheria

Pinnularia appendiculata

Pinnularia borealis

Pinnularia divergence

Pinnularia esox

[Pinnularia gibba al_illind 10
Pinnularia hemiptrae

Pinnularia infirma

Pinnularia karelica

Pinnularia macilenta

Pinnularia maior

vl o i il il i il il il el il i il il i

Pinnularia microstauron ind Jind S 1

Pinnularia microstauron var.brebisonii

Pinnularia nodosa al-il]l-ph

Pinnularia sp.1

Pinnularia spp.

Pinnularia

stomatophora

Pinnularia
Pinnularia

subcapitata

subrostrata

Pinnularia sudetica

Pinnularia viridis

Rhopalodia gibba

Rhopalodia gibberula

Rhopalodia rupestris

IRhopalodia supresemicirculata
Roicosphenia abbreviata
Stauroneis phoenicentron
[Stauroneis proninula
Stephanodiscus sp.1
Surirela brebissonii
sSurirela ovalis
Surirella angustata
Synedra ulna

al-illr-ph IK.T 2 1 1

al-illind JU 0.5 11 0.5 0.51 0.5 1.51 0.5 1 0.5 0.51 051 051 1.5 1 0.5

icta

ISvnedra ulna var.const
Tabellaria fenestrata al-il |I-bi

Actinocyclus normanii

Actinocyclus normanii_f.subalus

|55 e )

Actinocyclus ocutonaris
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SPECIES

550

570

580

590

600

610

620

640

650

660

670

680

690

200

210

220

230

740

1us

Anphora arenaria

|Amphora_hvalina

Amphora laevis var.perminuta

|Amphora_litoralis

Amphora mexicana var.schmidtiana

|Amphora proteus

15

|Amphora _sp.

Auliscus caelatus

Chetoceros spp.

[

Cocconeis nummularia

jwarm ocean

Cocconeis_pseudomarginatus

Cocconeis_scutellum

Coscinodiscus nit

Coscinodiscus spp

|Cvmatopleura planetophora

Dimerograma fulvun

nor

Diploneis interrupta

Diploneis suborbicularis

flog

Glvphodesmis williansonii f. lanceolata

Gramatophora marina

ica

leranatophora ocean
Gramatophora oceanica var.macilenta

|Hantzschia marina

|Hantzschia virgata var.gracilis

Licomophora abbreviata

Licomophora hastata var.clavata

Licomophora fiabellita

Licomophora ehrenbergii

Licomophora_spp.

Navicula delamorensis

Navicula endophytica

Navicula forcipata

Navicula humerosa

[

Navicula marina

Navicula palpebralis

ro oo

Navicula pygmaea

Navicula spuria

Navicula vyarensis

10

17

17

12

24

15

17

15

28

16

Nitzschia cocconeiformis
1 1 balutonsi

Nitzschia arapulata

10

18

10

22

10

19

30

30

63

26

o o Joo

37

101

50

81

88

Nitzschia levidensis

var_levidensis(Tryblionella levidensis)
1 I i i

Nitzschi 1 var. victori

Nitzschia Iitorralls(Tryk-)lionella litorralis)

Nitzschia punctata

Nitzschia tryblionella

Opephora _marina

Palaria sulcata

12

17

16

10

18

35

30

11

17

Juarm ocean

Plagiograma_interrrupta
1 staurophorun

Pleurosigma spp.

Pinnularia guadratarea

Podosira_montagnei
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2 2 1 1

Stauroneis sp.1

Stephanopxyis turris

Surirella fastuosa

Thalassiosinema nitzschioides.

Thalassiosira oestrupi warm_ocean 1 2

Thalassiosira spp.

Tracyneis aspera

Tracyneis australis

Triblioptychus cocconeiformis

Triceratium antediluviarium fo.pentagonum

Caloneis westii

Cocconeis scutellum var.parva

Cyclotella striata

o o
oo

.

)

S

~

[N

~

[

[

= INEC

Diploneis smithi

Diploneis smithi_f.rhombica

gckil

Hvalodiscus scoticus

|Melosira numnuloides

Surillera hispida

indistinct

JOTAL Ol _O) _012.5] O Ol 15§ 26[2.5 212501 2131 2011 2191 210§ 2161 2721 2221 2081 911 2171 2201 294) 194) 300] 245] 196] 219] 103) 206{ 214§ 221
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SPECIES P.H 760] 7701 7801 7904 800} 810] 820] 830] 840} 850] 860( 870] 8801 8901 900] 910] 920] 930} 940] 950§ 960] 970} 980] 990| 1000} 1010] 10204 1030] 10401 1050
brevips 1 3

o

Achnanth revips var.anqusta

Achnanthes brevips var. intermedia

20 2] 521 17 121 17 8 5] 13 6] 111 21f 121 12 4 3 1] 13] 12 6] 14 3 4 3] 15

Amphora holsatica

Bacillaria paradoxa al-il]ind 1 2 1 1 3

[

Calon subsalina

o

Campliodiscus echensis

Fragiralia brevistriata var.salina

alia construens var.salina

Gylosigma_balticum

Gylosigma distortum

Gylosigma peisonis

Gylosigma_spencerii

Hantzschia virgata 57

Hydrosera triquetra

Melosira lineata

S

Hielosira moliniforni
INavicula halophila

|Navicula inserata

INavicula phvilepta

Navicula saliparun

Nitzschia hungarica

Ul

Nitzschia sigma

Peudomelosira kosugii

[Bleurosiana elongatun

Pleurosiama salinarum

Rhopalodia acuminata

Rhopalodia musuclus

Rhopalodia guisumbigibba

Stauroneis salina

Stauroneis sp.1

Terepsinoe americana

Thalassiosira bramaptrae 29] 15] 13] 19y 11 21 4 1 1 3 2 3 3 1 3 3 1 4 1

o
-
o
()

Achnanthes haukiana

|Amphora_veneta

Cyclotella meneghiniana al-il 1

Fragiralia fasciculata

Fragiralia pulchella

Gylosigma spencerii var.novifera

Navicula capitata

Navicula capitata var.hungarica

Navicula clementis

Navicula cuspidata

WNavicula digitoradiata
Navi radi var rostrata

INavicula eidrigiana

isculus

INavicula mutica al_illind JRA.S

INavicula peregrina

joneis pusilla)

INavicula veneta

|Nedium dubium

ica

Nitzschia hvdbrida

Nitzschia frusurulum

Nitzschia lanceola

Nitzschia tryblonella

Pinnularia schroederii ind Jind JRI
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—

1
mad il ! el wad md mad mad el mad el wad md mad el mad wad il mad el mad ad il ad wal

Stauroneis producta
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P.H

760

270

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

inflata

Achnanthes lanceolata

Achnanthes minutissina

Amphora_inariensis

|Amphora_libyca

Amphora_normanii

|Amphora ovalis

|Amphora_pediculus

Anomoneis_brachysira

Aulacoseira crenulata

Aulacoseira distans

Aulacoseira granulata

Aulacoseira italica

al-il

Aulacoseira spp.

Aulacoseira valida

al-il

Caloneis alpesatris

\Caloneis bacilluy

al_il

lonei

Caloneis palchran

aana,

.2ﬁl§ﬂ§1§.ﬂ£!
Caloneis latiuscalata

Calone|s silicula

al-illi

1ana

Cocconeis diminuta

—

Cocconeis placentula

al-illi

11

11

gualvpta

1 han moSii

|Cymbella affines

al-il

Cymbella asgera

Cymbella custula

Cymbella cuspidata

ind

ind

Cymbella cymbifor

Cymbella ehrenbergii

Cymbella gracile

Cymbella_hebridica

Cymbella hungarica

Cymbella hybrida var.lanceolata

Cymbella mesiana

Cymbella minuta

ind

r-ph

Cymbella naviculiformis

ind

K
ind JO
T

Cymbella silesiaca

ind

ind

Cymbella simonsenii

Cymbella sipuata

LCymbella _spp

al_il

Cymbella subaequalis

Cymbella tumida

al-illi

ICvmbella turgidula

al-il

|Denticula subtilis

Diatoma hiemale

odon

Iﬂilﬁmﬁ.hl&mﬁlﬁ.¥i{.ﬂ§§
Diatoma hiemale var quadrum

Diatomella balfouriana

Diploneis ell ca

al_il

1-ph IRA,T

Diploneis finnica

Diploneis oblongella

al-il

13

11

ind

Diploneis spp.

Diploneis subovalis

Diploneis yatukaensis

el il il i e i i il il el el el ) il al il il il il

ind

1-ph |RI
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P.H

760

270

780

790

800

810

820

830

840

850

860

870

880

890

900

920

930

940

950

960

980

990

1000

1010

1020

1030

1040

1050

970
1

|Epithemia adnata
Epithemia sorex

Epithemia turgida

=y

Eunotia formica

Eunotia formosa

Eunotia kocheliensis

Eunotia lunaris

Eunotia pectinalis

Eunotia pectinalis var.minor

al-il

ind

o]

Eunotia polydentula

Eunotia praerupta

0.5

Eunotia sibirica

Eunotia spp.

Eunotia sudetica

Fragilaria brevistiata

Fragilaria capucina

tostauron

Fragilaria pinntata

Eragiralia spp

Fragiralia vaucheriae

Fragiralia virecense

Erustulia rhomboide var.crassinedia

Erustulia vulgaris

Frustulia weinholdii

al-il

ind

Gomphonema_acuminatunm

Gomphonema_acutiusculun

[Gonphonena affine

|Comphonema_angustatum

al-il

ind

Gomphonema_augur

Gomphonema_augur_var.turris

Gomphonema_clavatum

al-il

ind

Gomphonema graci

Gomphonema_grov

Gomphonema_grovei_var

Gomphonema_lagerheimi i

Gomphonema_minimum

Gomphonema_olivaceum

Gomphonema_parvulum

ind

ind

Gomphonema_pseudoaugur

Gomphonema_spp.

Gomphonema_subtile

Gomphonema_truncatum

il il el el il il el el il ) i il il i) il il il i il il el e el e el et il il il il i

ind

1-ph

LGvlosigma_acuminatum

Gvlosigma kutzanii

Gylosigma scalproides

nioxy.

alilli

RALU

0.0

0.0

0.0

0.0

0.0

|Melosira undulata

|Melosira varians

al-bl

r-ph

K.U

ricta

al_il

L-Di

T

INavicula capitata

[Navicula cocconeiformis

INavicula contenta

al_il

ind

INavicula cryvptotenella

Navicula cuspidata

Sis

alilli

0.U

Wavicula elginen
Navicula elginensis var.cuneata

Navicula goeppertiana var.dapalis

Navicula hasta

Navicula lacustris

el
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SPECIES

P.H

760

270

780

790

800

810

820

830

840

850

860

870

880

890

900

910

920

930

940

950

960

970

980

990

1000

1010

1020

1030

1040

1050

ind

ind

Navicula meniscus

Navicula muticopsis(luticola mutica)

Navicula pupula

ind

ind IS

Navicula placentula

Navicula radoisa

ind

ind JU

Navicula reinhardtii

Navicula_rhyncocephara

Navicula saxophila

Navicula seminulum

Navicula storiolata

Navicula tokyoensis

Navicula tridentula

Navicula tripunctata

Navicula t lis

Neidium ampliatum

INeidium bisulcatum

Nitzschia amphibiodes

Nitzschia frustulum

Nitzschia sinuata var.delognei

Opephora martyi(Martyana martyi)
lcthoseira roseana

ind

ind IRA

Pinnularia acrospheria

Pinnularia appendiculata

—

Pinnularia borealis

Pinnularia divergence

Pinnularia esox

[Pinnularia gibba

al_il

ind 10

Pinnularia hemiptrae

Pinnularia infirma

Pinnularia karelica

Pinnularia macilenta

Pinnularia maior

al-il

1-ph

Pinnularia microstauron

vl o i il a il il il il il il e e d d d d d ad d al i

ind

ind IS

Pinnularia microstauron var.brebisonii

Pinnularia nodosa

al-il

1-ph

Pinnularia sp.1

Pinnularia spp.

Pinnularia_stomatophora

Pinnularia subcapitata

Pinnularia subrostrata

Pinnularia sudetica

Pinnularia viridis

ind

ind JO

Rhopalodia gibba

al_il

ind

Rhopalodia gibberula

al-il

ind

Rhopalodia rupestris

icirculata

IRhopalodia supreseni
Roicosphenia abbreviata

al-il

r-ph IK.T

10

11

10

12

32

Stauroneis phoenicentron

|Stauroneis prominula

Stephanodiscus sp.1

Surirela brebissonii

sSurirela ovalis

Surirella angustata

Synedra ulna

al-illi

2.5

2.5

2.5

2.5

0.5

2.5

4.5

0.5

1.5

2.5

icta

ISvnedra ulna var.const
Tabellaria fenestrata

al-il

Actinocyclus normanii

Actinocyclus normanii_f.subalus

Actinocyclus ocutonaris
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P.H

760

270

780

800

810

820

840

860

870

890

900

910

930

950

960

980

1000

1010

1030

1050

1us

830
1

850
1

880
1

970
2

990
1

1020
1

1040
Fl

Anphora arenaria

|Amphora_hvalina

Amphora laevis var.perminuta

|Amphora litoralis

Amphora mexicana var.schmidtiana

|Amphora proteus

|Amphora _sp.

Auliscus caelatus

Chetoceros spp.

Cocconeis nummularia

jwarm ocean

Cocconeis_pseudomarginatus

Cocconeis_scutellum

Coscinodiscus nit

Coscinodiscus spp

Cymatopleura planetophora

Dimerograma fulvun

—

nor

Diploneis interrupta

Diploneis suborbicularis

Riploneis wissflogii

Glvphodesmis williansonii f. lanceolata

Gramatophora marina

ica

Ieranatophora ocean
Gramatophora oceanica var.macilenta

|Hantzschia marina

Hantzschia virgata var.gracilis

comophora abbreviata

Licomophora hastata var.clavata

Licomophora fiabellita

Licomophora ehrenbergii

Licomophora _spp.

Navicula delamorensis

Navicula endophytica

Navicula forcipata

Navicula humerosa

Navicula marina

ro no

[

Navicula palpebralis

ro o

11

20

ro oo

Navicula pygmaea

=ENES

Navicula spuria

Navicula yarensis

Nitzschia cocconeiformis

10

10

10

16

14

22

14

12

balutonsi

Nitzschia grapulata

oo
S o |- [eo

oo
=1 N1 &)%)

125

82

IS
S ko o [

20

32

56

71

50

65

5

38

52

16

42

36

Nitzschia levidensis

var_levidensis(Tryblionella levidensis)
Ni hia leviden var.victori

11

ko b

oo ko

Z .
Nitzschia litorralis(Tryblionella litorralis)

=

=

=

Nitzschia punctata

=l <)

b |~

o s

NS

o b~

Nitzschia tryblionella

Opephora _marina

Palaria sulcata

14

16

18

18

90

22

28

29

33

54

25

38

59

49

38

50

41

31

52

47

45

jJuarm ocean

Plagiograma_interrrupta
1 staurophorun

Pleurosigma spp.

Pinnularia guadratarea

Podosira_montagnei
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SPECIES P 7601 7701 7801 7901 8001 8101 8201 830] 8401 8501 860| 8701 8801 890{ 9001 9101 9201 930} 9401 9501 9601 970f 980| 9901 1000} 10101 1020} 10301 1040} 1050 1060]
2 1 1

Stauroneis sp.1
|Stephanopxvis turris 1 1 1 1 1
Surirella fastuosa 1 2 1
Thalassiosinema nitzschioides.
|Thalassiosira oestrupi warm_ocean
Thalassiosira spp. 1 1 1 3 2 1 2 4 1 1 1 2 1 2 2 1 3
Tracyneis aspera 2 2 1 1 2 2 1 1 1 1 1
Tracyneis australis
Triblioptychus cocconeiformis 1 1 1 1 2 2 2 1 1 2 3
Triceratium antediluviarium fo.pentagonum 1
Caloneis westii 1 1 5| 1 1 1 1 1 2 2 1 1 1 1 2
Cocconeis scutellum var.parva 1 5 7] 17 4] 14 3 5 4 2 4 1 1 1
Cyclotella striata 2 7 5] 15} 22] 10 8 6 6 7] 11] 18 7 7 2 4 7 2| 10] 13 6 8 4 16] 19 11 5 13 6 2
Diploneis smithi 19] 12 9] 150 41] 41) 14| 16| 14| 16] 35| 38] 35| 36| 58] 62| 81| 81| 66] 49| 38] 42| 29| 31 25] 44 38] 53 25| 44 43
Diploneis smithi_f.rhombica 1
Hvalodiscus scoti 1 1
|Melosira nummul 3 Z 1 1

i 1 1 1 2 2 2

rillera hispida 1
indistinct 2
JOTAL 2211 213] 225] 2021 2211 2121 196] 2901) 2121 268] 182] 208] 2001 219{ 242] 2001 254] 234] 220] 2061 2771 244§ 248] 2071 227] 235) 227] 2021 199] 218] 213
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SPECIES P.H 10704 1080110901 11001 1110} 1120} 11308 1140] 11504 1160} 1170} 1180} 1190} 1200] 12104 1220] 12301 1240} 1250} 1300} 1350} 1400] 1450] 1500 15108 1520} 1530} 1540
brevips 4 3 S 3 2 ) 1 1 1
Achnanth revips var.anqusta
Achnanthes brevips var. intermedia
Amphora holsatica
Bacillaria paradoxa
Calon subsalina
|Campliodiscus echensis
Fragiralia brevistriata var.salina
alia construens var.salina
Gylosigma_balticum
Gylosigma distortum
Gylosigma peisonis
Gylosigma_spencerii
Hantzschia virgata
Hydrosera triquetra
Melosira lineata

S 2 z 1 S 2 2 8 2 2 1 2 5 15] 13) 17

al-il]ind 1

>
[

S

INavicula halophila
|Navicula inserata

INavicula phvilepta
Navicula saliparun
Nitzschia hungarica

Ul

Nitzschia sigma
Peudomelosira kosugii
[Pleurosigma_elongatun
Pleurosiama salinarum
Rhopalodia acuminata

Rhopalodia musuclus

Rhopalodia guisumbigibba
Stauroneis salina

Stauroneis sp.1

Terepsinoe americana
Thalassiosira bramaptrae
Achnanthes haukiana
|Amphora_veneta

Cyclotella meneghiniana
Fragiralia fasciculata
Fragiralia pulchella

Gylosigma spencerii var.novifera
Navicula capitata

Navicula capitata var.hungarica
Navicula clementis
Navicula cuspidata
WNavicula digitoradiata
Navi radi var rostrata
INavicula eidrigiana

i isculus

INavicula mutica

INavicula peregrina =
i i joneis pusilla)

1.5 1.5 61 2.5 3 2 4

10 1 2 1 1 1 2 7] 11 9

al-il 1 1

10 1

11 9 9 z 2 3 3 4] 14 2 Z 18] 211 15

al-illind JRA.S 1 1 4 1 1 2 2 2

INavicula veneta
|Nedium dubium =
1 1 ica

Nitzschia hvdbrida
Nitzschia frusurulum
Nitzschia lanceola
Nitzschia tryblonella
Pinnularia schroederii
Stauroneis producta

0.5 2 3 2.0

ind Jind JRI
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1080

1090

1100

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1300

1350

X
1400

1450

1500

x
1510

1520

1530

inflata

1110
1

Achnanthes lanceolata

Achnanthes minutissina

Amphora_inariensis

|Amphora_libyca

- |~

Amphora_normanii

|Amphora ovalis

|Amphora_pediculus

Anomoneis_brachysira

Aulacoseira crenulata

Aulacoseira distans

Aulacoseira granulata

Aulacoseira italica

al-il

2.5

Aulacoseira spp.

Aulacoseira valida

al-il

Caloneis alpesatris

\Caloneis bacilluy

al_il

lonei

Caloneis palchran

aana,

.2ﬁl§ﬂ§1§.ﬂ£!
Caloneis latiuscalata

Calone|s silicula

al-illi

1ana

Cocconeis diminuta

Cocconeis placentula

al-illi

gualvpta

1 han moSii

|Cymbella affines

al-il

Cymbella asgera

i Joo

Cymbella custula

Cymbella cuspidata

ind

ind

Cymbella cymbifor

Cymbella ehrenbergii

Cymbella gracile

Cymbella_hebridica

Cymbella hungarica

Cymbella hybrida var.lanceolata

Cymbella mesiana

Cymbella minuta

ind

r-ph

Cymbella naviculiformis

ind

Cymbella silesiaca

ind

K
ind JO
ind T

Cymbella simonsenii

Cymbella sipuata

LCymbella _spp

al_il

Cymbella subaequalis

Cymbella tumida

al-illi

ICvmbella turgidula

al-il

|Denticula subtilis

Diatoma hiemale
1 i odon

Iﬂilﬁmﬁ.hl&mﬁlﬁ.¥i{.ﬂ§§
Diatoma hiemale var quadrum

Diatomella balfouriana

Diploneis ell ca

al_il

1-ph IRA,T

Diploneis finnica

al-il

Diploneis oblongella

ind

o |~

Diploneis spp.

Diploneis subovalis

Diploneis yatukaensis

el il il i e i i il il el el el ) il al il il il il
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1090

1100
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1240

1300
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X
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1450
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x
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1520

1530

1110
1

1

1220
1
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2

|Epithemia adnata
Epithemia sorex

Epithemia turgida

=y

Eunotia formica

Eunotia formosa

Eunotia kocheliensis

Eunotia lunaris

Eunotia pectinalis

Eunotia pectinalis var.minor

al-il

ind

o]

Eunotia polydentula

Eunotia praerupta

Eunotia sibirica

Eunotia spp.

Eunotia sudetica

Fragilaria brevistiata

Fragilaria capucina

tostauron

Fragilaria pinntata

Eragiralia spp

Fragiralia vaucheriae

Fragiralia virecense

Erustulia rhomboide var.crassinedia

Erustulia vulgaris

Frustulia weinholdii

al-il

ind

Gomphonema_acuminatunm

Gomphonema_acutiusculun

[Gonphonena affine

|Comphonema_angustatum

al-il

ind

Gomphonema_augur

Gomphonema_augur_var.turris

Gomphonema_clavatum

al-il

ind

Gomphonema graci

Gomphonema_grov

Gomphonema_grovei_var

Gomphonema_lagerheimi i

Gomphonema_minimum

Gomphonema_olivaceum

Gomphonema_parvulum

ind

ind

Gomphonema_pseudoaugur

Gomphonema_spp.

Gomphonema_subtile

Gomphonema_truncatum

il il el el il il el el il ) i il il i) il il il i il il el e el e el et il il il il i

ind

1-ph

LGvlosigma_acuminatum

Gvlosigma kutzanii

Gylosigma scalproides

nioxy.

alilli

RALU

1.0

1.0

|Melosira undulata

|Melosira varians

al-bl

r-ph

K.U

ricta

al_il

L-Di

T

INavicula capitata

[Navicula cocconeiformis

INavicula contenta

al_il

ind

INavicula cryvptotenella

Navicula cuspidata

Sis

alilli

0.U

Wavicula elginen
Navicula elginensis var.cuneata

Navicula goeppertiana var.dapalis

Navicula hasta

Navicula lacustris

el
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SPECIES

P.H

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1300

1350

X
1400

1450

1500

x
1510

1520

1530

ind

ind

Navicula meniscus

Navicula muticopsis(luticola mutica)

Navicula pupula

ind

ind IS

Navicula placentula

Navicula radoisa

ind

ind JU

Navicula reinhardtii

Navicula_rhyncocephara

Navicula saxophila

Navicula seminulum

Navicula storiolata

Navicula tokyoensis

Navicula tridentula

Navicula tripunctata

Navicula t lis

Neidium ampliatum

INeidium bisulcatum

Nitzschia amphibiodes

Nitzschia frustulum

Nitzschia sinuata var.delognei

Opephora martyi(Martyana martyi)
lcthoseira roseana

ind

ind IRA

Pinnularia acrospheria

Pinnularia appendiculata

Pinnularia borealis

Pinnularia divergence

Pinnularia esox

[Pinnularia gibba

al_il

ind 10

Pinnularia hemiptrae

Pinnularia infirma

Pinnularia karelica

Pinnularia macilenta

Pinnularia maior

al-il

1-ph

Pinnularia microstauron

vl o i il a il il il il il il e e d d d d d ad d al i

ind

ind IS

Pinnularia microstauron var.brebisonii

Pinnularia nodosa

al-il

1-ph

Pinnularia sp.1

Pinnularia spp.

Pinnularia_stomatophora

Pinnularia subcapitata

Pinnularia subrostrata

Pinnularia sudetica

Pinnularia viridis

ind

ind JO

Rhopalodia gibba

al_il

ind

Rhopalodia gibberula

al-il

ind

Rhopalodia rupestris

icirculata

IRhopalodia supreseni
Roicosphenia abbreviata

al-il

r-ph IK.T

15

Stauroneis phoenicentron

|Stauroneis prominula

Stephanodiscus sp.1

Surirela brebissonii

sSurirela ovalis

Surirella angustata

Synedra ulna

al-illi

2.5

1.5

0.5

0.5

1.5

0.5

2.5

6.5

icta

0.0

ISvnedra ulna var.const
Tabellaria fenestrata

al-il

Actinocyclus normanii

Actinocyclus normanii_f.subalus

Actinocyclus ocutonaris

EEEFFRFRFRFFEFFRRRFRFRFRRRRRR
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SPECIES

P.H

1070

1080

1090

1100

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1300

1350

X
1400

1450

1500

x
1510

15201 1530

1us

1110
1

Anphora arenaria

|Amphora_hvalina

Amphora laevis var.perminuta

|Amphora litoralis

Amphora mexicana var.schmidtiana

|Amphora proteus

|Amphora _sp.

Auliscus caelatus

Chetoceros spp.

Cocconeis nummularia

jwarm ocean

Cocconeis_pseudomarginatus

Cocconeis_scutellum

Coscinodiscus nit

Coscinodiscus spp

Cymatopleura planetophora

Dimerograma fulvun

nor

Diploneis interrupta

Diploneis suborbicularis

Riploneis wissflogii

Glvphodesmis williansonii f. lanceolata

Gramatophora marina

ica

Ieranatophora ocean
Gramatophora oceanica var.macilenta

|Hantzschia marina

Hantzschia virgata var.gracilis

comophora abbreviata

Licomophora hastata var.clavata

Licomophora fiabellita

Licomophora ehrenbergii

Licomophora _spp.

Navicula delamorensis

Navicula endophytica

Navicula forcipata

Navicula humerosa

[

Navicula marina

~

)

>

o

11

Navicula palpebralis

oo

~

o oo

Navicula pygmaea

Navicula spuria

Navicula yarensis

Nitzschia cocconeiformis

12

20

24

23

11

36

39

24

34

20

balutonsi

Nitzschia grapulata

35

35

94

71

50

57

33

61

62

63

86

37

Nitzschia levidensis

var_levidensis(Tryblionella levidensis)
Ni hia leviden var.victori

Z .
Nitzschia litorralis(Tryblionella litorralis)

Nitzschia punctata

oo

Nitzschia tryblionella

Opephora _marina

Palaria sulcata

34

55

37

48

44

26

39

34

21

23

17

16

11

18

17

jJuarm ocean

Plagiograma_interrrupta
1 staurophorun

Pleurosigma spp.

Pinnularia guadratarea

Podosira_montagnei
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P.H

1070

1080

1090

1100

1110

1120

1130

1140

1150

1160

1170

1180

1190

1200

1210

1220

1230

1240

1250

1300

1350

X
1400

1450

1500

x
1510

1520

1530

SPECIES
2

Stauroneis sp.1

Stephanopxyis turris

Surirella fastuosa

Thalassiosinema nitzschioides.

Thalassiosira oestrupi

warm_ocean

[

Thalassiosira spp.

Tracyneis aspera

Tracyneis australis

Triblioptychus cocconeiformis

Triceratium antediluviarium fo.pentagonum
Caloneis westii

Cocconeis scutellum var.parva

Cyclotella striata

Diploneis smithi

~
gl = (R

=
Soo o [

~
o feo |- [

Diploneis smithi_f.rhombica

Hvalodiscus scoti

|Melosira nummul

rillera hispida

indistinct

JOTAL

205

220

208

151

244

242

217

236

219

217

249

231

269

206

202

196

214

101

3.0

26

222

218

244
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SPECIES P.H 15501 1560] 1570] 1580] 1590] 1600] 1610} 1620] 1630} 1640] 1650] 1660] 1670] 1680] 16901 1700] 17108 17201 1730} 1740] 1750} 1760] 1770} 1780] 1790} 1800] 1810} 1820

2 () 3 1 3 2 4 9 L 4 3 2 3 ) ) 2 9
12 1 1 2 1
8 3 9 () z (] 3 2 3 S 13] 23 4 1 1 2 1 1 3] 10 8

brevips
Achnanth revips var.anqusta
Achnanthes brevips var. intermedia
Amphora holsatica
Bacillaria paradoxa
Calon subsalina
|Campliodiscus echensis
Fragiralia brevistriata var.salina
alia construens var.salina
Gylosigma_balticum
Gylosigma distortum
Gylosigma peisonis
Gylosigma_spencerii
Hantzschia virgata
Hydrosera triquetra
Melosira lineata

al-il]ind 0.5 1

S

Hielosira moliniforni
INavicula halophila
|Navicula inserata
INavicula phvilepta
Navicula saliparun
Nitzschia hungarica

0.5 1

Ul

[
[
o
=3
o

= oo b

Nitzschia sigma
Peudomelosira kosugii
[Pleurosigma_elongatun

Pleurosiama salinarum

Rhopalodia acuminata

Rhopalodia musuclus

Rhopalodia guisumbigibba
Stauroneis salina

Stauroneis sp.1

Terepsinoe americana

Thalassiosira bramaptrae

Achnanthes haukiana

|Amphora_veneta

Cyclotella meneghiniana

Fragiralia fasciculata

Fragiralia pulchella

Gylosigma spencerii var.novifera
Navicula capitata

Navicula capitata var.hungarica
Navicula clementis

Navicula cuspidata

WNavicula digitoradiata

Navi radi var rostrata
INavicula eidrigiana

i isculus

INavicula mutica

INavicula peregrina

0.5] 051 0.51 O, 0.5

= oo o

al-il 1 1 1

N

al-illind JRA.S 2 1 1 1 4 3 1 1

joneis pusilla)

INavicula veneta
|Nedium dubium

ica
Nitzschia hvdbrida
Nitzschia frusurulum
Nitzschia lanceola
Nitzschia tryblonella
Pinnularia schroederii
Stauroneis producta

0.5

ind Jind JRI 1 1 5 1

G 6 5 53 G 5 5 Gl 5 G G G G G < SR G G G G 6 Gl G G 6 6 6 G G G s G = 6 G 5 Gl 2 G G B GG G G 6 6 6 G i
—
—

1
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SPECIES

P.H

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1810

1820

inflata

1800
1

Achnanthes lanceolata

1

Achnanthes minutissina

Amphora_inariensis

|Amphora_libyca

Amphora_normanii

|Amphora ovalis

|Amphora_pediculus

Anomoneis_brachysira

Aulacoseira crenulata

0.5

Aulacoseira distans

Aulacoseira granulata

Aulacoseira italica

al-il

Aulacoseira spp.

Aulacoseira valida

al-il

Caloneis alpesatris

\Caloneis bacilluy

al_il

lonei

Caloneis palchran

aana,

.2ﬁl§ﬂ§1§.ﬂ£!
Caloneis latiuscalata

Calone|s silicula

al-illi

1ana

Cocconeis diminuta

Cocconeis placentula

al-illi

—

16

gualvpta

o Joo

11

o |~

o |~

1 han moSii

|Cymbella affines

al-il

Cymbella asgera

i Joo

Cymbella custula

Cymbella cuspidata

ind

ind

Cymbella cymbifor

Cymbella ehrenbergii

Cymbella gracile

Cymbella_hebridica

Cymbella hungarica

Cymbella hybrida var.lanceolata

Cymbella mesiana

Cymbella minuta

ind

r-ph

Cymbella naviculiformis

ind

Cymbella silesiaca

ind

K
ind JO
ind T

Cymbella simonsenii

Cymbella sipuata

LCymbella _spp

al_il

Cymbella subaequalis

Cymbella tumida

al-illi

ICvmbella turgidula

al-il

|Denticula subtilis

Diatoma hiemale
1 i odon

Iﬂilﬁmﬁ.hl&mﬁlﬁ.¥i{.ﬂ§§
Diatoma hiemale var quadrum

Diatomella balfouriana

Diploneis ell ca

al_il

1-ph IRA,T

Diploneis finnica

al-il

I~

Diploneis oblongella

ind

Diploneis spp.

Diploneis subovalis

15

Diploneis yatukaensis

el il il i e i i il il el el el ) il al il il il il

ind

1-ph |RI
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SPECIES

P.H

1550

1560

1570

1600

1610

1620

1630

1650

1670

1690

1700

1710

1730

1740

1750

1760

1770

1790

1800

1810

1820

1580
3

1590
3

2

1640
1

1660
2

1680
2

1720
3

1

1

2

1780
1

1

|Epithemia adnata
Epithemia sorex

1

1

Epithemia turgida

=y

1

1

Eunotia formica

Eunotia formosa

Eunotia kocheliensis

Eunotia lunaris

Eunotia pectinalis

Eunotia pectinalis var.minor

al-il

ind

o]

Eunotia polydentula

Eunotia praerupta

Eunotia sibirica

Eunotia spp.

Eunotia sudetica

Fragilaria brevistiata

Fragilaria capucina

tostauron

Fragilaria pinntata

Eragiralia spp

Fragiralia vaucheriae

Fragiralia virecense

Erustulia rhomboide var.crassinedia

Erustulia vulgaris

Frustulia weinholdii

al-il

ind

Gomphonema_acuminatunm

Gomphonema_acutiusculun

[Gonphonena affine

|Comphonema_angustatum

al-il

ind

Gomphonema_augur

Gomphonema_augur_var.turris

Gomphonema_clavatum

al-il

ind

Gomphonema graci

Gomphonema_grov

Gomphonema_grovei_var

Gomphonema_lagerheimi i

Gomphonema_minimum

Gomphonema_olivaceum

Gomphonema_parvulum

ind

ind

Gomphonema_pseudoaugur

Gomphonema_spp.

Gomphonema_subtile

Gomphonema_truncatum

il il el el il il el el il ) i il il i) il il il i il il el e el e el et il il il il i

ind

1-ph

LGvlosigma_acuminatum

Gvlosigma kutzanii

Gylosigma scalproides
1 nioxy.

alilli

RALU

0.5

3.0

2.0

1.0

0.0

0.0

2.0

0.0

2.0

|Melosira undulata

o o

al-bl

r-ph

K.U

|Melosira varians
idi 1 ricta

al_il

L-Di

T

INavicula capitata

[Navicula cocconeiformis

INavicula contenta

al_il

ind

INavicula cryvptotenella

Navicula cuspidata
i inensis

alilli

0.U

Wavicula elginen
Navicula elginensis var.cuneata

Navicula goeppertiana var.dapalis

Navicula hasta

Navicula lacustris

el
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SPECIES

P.H

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1730

1740

1750

1760

1770

1780

1790

1800

1810

1820

ind

ind

Navicula meniscus

Navicula muticopsis(luticola mutica)

Navicula pupula

ind

ind IS

Navicula placentula

Navicula radoisa

ind

ind JU

Navicula reinhardtii

Navicula_rhyncocephara

Navicula saxophila

Navicula seminulum

Navicula storiolata

Navicula tokyoensis

Navicula tridentula

Navicula tripunctata

Navicula t lis

Neidium ampliatum

INeidium bisulcatum

Nitzschia amphibiodes

Nitzschia frustulum

Nitzschia sinuata var.delognei

Opephora martyi(Martyana martyi)
lcthoseira roseana

ind

ind IRA

Pinnularia acrospheria

Pinnularia appendiculata

Pinnularia borealis

Pinnularia divergence

Pinnularia esox

[Pinnularia gibba

al_il

ind 10

Pinnularia hemiptrae

Pinnularia infirma

Pinnularia karelica

Pinnularia macilenta

Pinnularia maior

al-il

1-ph

Pinnularia microstauron

vl o i il a il il il il il il e e d d d d d ad d al i

ind

ind IS

Pinnularia microstauron var.brebisonii

Pinnularia nodosa

al-il

1-ph

Pinnularia sp.1

Pinnularia spp.

Pinnularia_stomatophora

Pinnularia subcapitata

Pinnularia subrostrata

Pinnularia sudetica

Pinnularia viridis

ind

ind JO

Rhopalodia gibba

al_il

ind

Rhopalodia gibberula

al-il

ind

Rhopalodia rupestris

icirculata

IRhopalodia supreseni
Roicosphenia abbreviata

al-il

r-ph IK.T

17

14

33

24

Stauroneis phoenicentron

|Stauroneis prominula

Stephanodiscus sp.1

Surirela brebissonii

sSurirela ovalis

Surirella angustata

Synedra ulna

al-illi

0.5

3.5

1.5

1.5

1.5

3.5

2.5

2.5

icta

ISvnedra ulna var.const
Tabellaria fenestrata

al-il

Actinocyclus normanii

Actinocyclus normanii_f.subalus

Actinocyclus ocutonaris

EEEFFRFRFRFFEFFRRRFRFRFRRRRRR
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SPECIES

P.H

1550

1560

1570

1580

1590

1600

1610

1620

1630

1640

1650

1660

1670

1680

1690

1700

1710

1720

1740

1750

1760

1770

1790

1800

1810

1820

1us

1730
1

1780
2

Anphora arenaria

2

|Amphora_hvalina

Amphora laevis var.perminuta

|Amphora litoralis

Amphora mexicana var.schmidtiana

|Amphora proteus

|Amphora _sp.

Auliscus caelatus

Chetoceros spp.

Cocconeis nummularia

jwarm ocean

Cocconeis_pseudomarginatus

Cocconeis_scutellum

Coscinodiscus nit

Coscinodiscus spp

Cymatopleura planetophora

Dimerograma fulvun

nor

Diploneis interrupta

Diploneis suborbicularis

Riploneis wissflogii

Glvphodesmis williansonii f. lanceolata

Gramatophora marina

ica

Ieranatophora ocean
Gramatophora oceanica var.macilenta

|Hantzschia marina

Hantzschia virgata var.gracilis

comophora abbreviata

Licomophora hastata var.clavata

Licomophora fiabellita

Licomophora ehrenbergii

Licomophora _spp.

Navicula delamorensis

Navicula endophytica

Navicula forcipata

Navicula humerosa

[

Navicula marina

8l

)

Navicula palpebralis

Navicula pygmaea

Navicula spuria

Navicula yarensis

Nitzschia cocconeiformis
1 1 balutonsi

Nitzschia grapulata

15

191

17

13

25

16

12

20

14

19

15

Nitzschia levidensis

var_levidensis(Tryblionella levidensis)
Ni hia leviden var.victori

Z .
Nitzschia litorralis(Tryblionella litorralis)

0.0

0.5

3.0

Nitzschia punctata

Nitzschia tryblionella

Opephora _marina

Palaria sulcata

13

17

27

35

49

25

60

40,

47

35

23

35

34

37

20

20

20

31

21

59

34

jJuarm ocean

Plagiograma_interrrupta
1 staurophorun

Pleurosigma spp.

Pinnularia guadratarea

Podosira_montagnei
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SPECIES P 15501 15601 15701 15801 15901 16001 16101 16201 16301 16401 16501 16601 1670] 16801 16901 17001 17108 17201 17301 17401 17501 17604 17700 17801 17901 18001 18101 1820
2
Stauroneis sp.1
|Stephanopxvis turris 1 1 3 1 4 2 2 2 4
Surirella fastuosa 1
Thalassiosinema nitzschioides. 1
|Thalassiosira oestrupi warm_ocean 1 1
Thalassiosira spp. 1 1 1 1 1 1 1 1 1 1 1 1 1 4 1 3 3
Tracyneis aspera 1 1 1 1 1 2
Tracyneis australis
Triblioptychus cocconeiformis 1 1 1 1 2 1
Triceratium antediluviarium fo.pentagonum
Caloneis westii 2 3 3 2 1 2 2 3 1 3 1 1 8 7 3 2 3
Cocconeis scutellum var.parva 4 5 3 1 1 1
Cyclotella striata 2 4 2 3 5 11 9] 10 12] 14 8 5 5 7 1 7 14] 22 1 8 5] 23 22] 10 21 7
Diploneis smithi 43 38| 64 67] 45 85 66] 75 64] 74 60] 54 68] 55 3 8] 13 14] 16 4] 38 24] 64 34] 19 35] 21
Diploneis smithi_f.rhombica
i ii 2

Hvalodiscus scoti 1
|Melosira nummul

i 1 1 1 1 1 1 1 1

rillera hispida
indistinct
JOTAL 1061 124] 1881 215] 2111 2731 200] 213f 224] 237] 174] 213] 210] 202148 5] 11130, 0} 150) 176l 197] 261 187] 13051 208| 230] 226| 244] 107
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SPECIES P.H 18301 18401 1850] 1860] 1870] 1880] 1890} 1900] 1910} 1920] 1930} 1940] 1950} 1960] 1970} 1980] 1990} 2000] 2010} 2020] 2030} 2040] 2050} 2060] 2070} 2080] 2090} 2100

3 2 8 4 4 1 3 ) 2 ) 4 4 2 1 1
2 1
S 1 z 2 S 3 Z 4 Z 9 2 1 2 4 3 2

brevips
Achnanth revips var.anqusta
Achnanthes brevips var. intermedia
Amphora holsatica
Bacillaria paradoxa
Calon subsalina
|Campliodiscus echensis
Fragiralia brevistriata var.salina
alia construens var.salina
Gylosigma_balticum
Gylosigma distortum
Gylosigma peisonis
Gylosigma_spencerii
Hantzschia virgata
Hydrosera triquetra
Melosira lineata

—

al-il]ind 2 1 1.5 0.5 1 1] 1.5

S

Hielosira moliniforni
INavicula halophila
|Navicula inserata
INavicula phvilepta
Navicula saliparun
Nitzschia hungarica

1.5 1 1

Ul

oo ko

Nitzschia sigma
Peudomelosira kosugii
[Pleurosigma_elongatun
Pleurosiama salinarum
Rhopalodia acuminata

Rhopalodia musuclus

Rhopalodia guisumbigibba
Stauroneis salina

Stauroneis sp.1

Terepsinoe americana
Thalassiosira bramaptrae
Achnanthes haukiana
|Amphora_veneta

Cyclotella meneghiniana
Fragiralia fasciculata
Fragiralia pulchella

Gylosigma spencerii var.novifera
Navicula capitata

Navicula capitata var.hungarica
Navicula clementis
Navicula cuspidata
WNavicula digitoradiata
Navi radi var rostrata
INavicula eidrigiana

i isculus

INavicula mutica

INavicula peregrina =
i i joneis pusilla)

11 9l 2 1 1 2 1 3 1 1 5

[
—

al-il 1

0.5 0.5 4 2

al-illind JRA.S 1 2 2

INavicula veneta
|Nedium dubium =
Hitzschia hungarica
Nitzschia hvdbrida
Nitzschia frusurulum
Nitzschia lanceola
Nitzschia tryblonella
Pinnularia schroederii
Stauroneis producta

ind Jind JRI 3 3 1 1 1 1 2 2 2 3 2
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SPECIES

P.H

1830

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2010

2020

2030

2050

2060

2080

2090

2100

inflata

2000
1

2040
1

2

2070
1

Achnanthes lanceolata

1

Achnanthes minutissina

Amphora_inariensis

|Amphora_libyca

10

11

Amphora_normanii

|Amphora ovalis

|Amphora_pediculus

Anomoneis_brachysira

Aulacoseira crenulata

Aulacoseira distans

Aulacoseira granulata

Aulacoseira italica

al-il

0.5

Aulacoseira spp.

Aulacoseira valida

al-il

Caloneis alpesatris

\Caloneis bacilluy

al_il

12

11

lonei

Caloneis palchran

aana,

.2ﬁl§ﬂ§1§.ﬂ£!
Caloneis latiuscalata

Calone|s silicula

al-illi

1ana

Cocconeis diminuta

—

Cocconeis placentula

al-illi

21

12

16

10

24

11

gualvpta

o o

o |~

- o

o o

po o

1 han moSii

—

|Cymbella affines

al-il

15

24

15

21

Cymbella asgera

-

Cymbella custula

Cymbella cuspidata

ind

ind

Cymbella cymbifor

Cymbella ehrenbergii

Cymbella gracile

Cymbella_hebridica

Cymbella hungarica

Cymbella hybrida var.lanceolata

Cymbella mesiana

Cymbella minuta

ind

r-ph

Cymbella naviculiformis

ind

Cymbella silesiaca

ind

K
ind JO
ind T

Cymbella simonsenii

Cymbella sipuata

LCymbella _spp

al_il

Cymbella subaequalis

Cymbella tumida

al-illi

ICvmbella turgidula

al-il

o o

|Denticula subtilis

Diatoma hiemale
1 i odon

Iﬂilﬁmﬁ.hl&mﬁlﬁ.¥i{.ﬂ§§
Diatoma hiemale var quadrum

Diatomella balfouriana

Diploneis ell ca

al_il

1-ph IRA,T

10

13

=

=

26

36

1l

14

Diploneis finnica

al-il

[

—

27

Diploneis oblongella

ind

po o

oo Joo

o Jo o -

b= Jeo o feo

o |~

o for b= ko

= o jo

oo

45

o o

Diploneis spp.

Diploneis subovalis

Diploneis yatukaensis

el il il i e i i il il el el el ) il al il il il il
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SPECIES

P.H

1860

1870

1890

1900

1910

1920

1950

1970

1990

2000

2020

2040

2060

2070

2080

2100

1830
2

1840] 1850
o 3

1880
1

oo

3

1930
2

1940
2

1960
1

1980
1

2010
1

2030
1

2050
3

2090
Fl

|Epithemia adnata
Epithemia sorex

Epithemia turgida

=y

Eunotia formica

Eunotia formosa

Eunotia kocheliensis

Eunotia lunaris

Eunotia pectinalis

Eunotia pectinalis var.minor

al-il

ind

o]

Eunotia polydentula

Eunotia praerupta

Eunotia sibirica

Eunotia spp.

Eunotia sudetica

Fragilaria brevistiata

Fragilaria capucina

tostauron

Fragilaria pinntata

Eragiralia spp

Fragiralia vaucheriae

Fragiralia virecense

Erustulia rhomboide var.crassinedia

Erustulia vulgaris

Frustulia weinholdii

al-il

ind

Gomphonema_acuminatunm

Gomphonema_acutiusculun

[Gonphonena affine

|Comphonema_angustatum

al-il

ind

Gomphonema_augur

Gomphonema_augur_var.turris

[

Gomphonema_clavatum

al-il

ind

Gomphonema graci

Gomphonema_grov

[

Gomphonema_grovei_var

10

Gomphonema_lagerheimi i

Gomphonema_minimum

Gomphonema_olivaceum

[

[

Gomphonema_parvulum

ind

ind

N>

()

Gomphonema_pseudoaugur

Gomphonema_spp.

= |

Gomphonema_subtile

Gomphonema_truncatum

il il el el il il el el il ) i il il i) il il il i il il el e el e el et il il il il i

ind

1-ph

LGvlosigma_acuminatum

Gvlosigma kutzanii

Gylosigma scalproides

nioxy.

alilli

RALU

0.5

25

2.0

3.0

2.0

1.0

1.0

0.5

0.0

2.0

|Melosira undulata

|Melosira varians

al-bl

r-ph

K.U

ricta

al_il

L-Di

T

INavicula capitata

[Navicula cocconeiformis

INavicula contenta

al_il

ind

INavicula cryvptotenella

Navicula cuspidata

Sis

alilli

0.U

Wavicula elginen
Navicula elginensis var.cuneata

Navicula goeppertiana var.dapalis

Navicula hasta

Navicula lacustris

el
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SPECIES

P.H

1830

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1940

1950

1960

1970

1980

1990

2000

2010

2020

2030

2040

2060

2070

2080

2090

2100

ind

ind

2050
1

Navicula meniscus

Navicula muticopsis(luticola mutica)

Navicula pupula

ind

ind IS

Navicula placentula

Navicula radoisa

ind

ind JU

Navicula reinhardtii

Navicula_rhyncocephara

Navicula saxophila

Navicula seminulum

Navicula storiolata

Navicula tokyoensis

=

Navicula tridentula

Navicula tripunctata

Navicula t lis

Neidium ampliatum

INeidium bisulcatum

Nitzschia amphibiodes

Nitzschia frustulum

Nitzschia sinuata var.delognei

[

—

[

Opephora martyi(Martyana martyi)
lcthoseira roseana

ind

ind IRA

o Joo

Pinnularia acrospheria

Pinnularia appendiculata

Pinnularia borealis

Pinnularia divergence

Pinnularia esox

[Pinnularia gibba

al_il

ind 10

Pinnularia hemiptrae

Pinnularia infirma

Pinnularia karelica

[

Pinnularia macilenta

Pinnularia maior

al-il

1-ph

Pinnularia microstauron

vl o i il a il il il il il il e e d d d d d ad d al i

ind

ind IS

Pinnularia microstauron var.brebisonii

Pinnularia nodosa

al-il

1-ph

Pinnularia sp.1

Pinnularia spp.

Pinnularia_stomatophora

Pinnularia subcapitata

Pinnularia subrostrata

Pinnularia sudetica

Pinnularia viridis

ind

ind JO

Rhopalodia gibba

al_il

ind

Rhopalodia gibberula

al-il

ind

Rhopalodia rupestris

icirculata

IRhopalodia supreseni
Roicosphenia abbreviata

al-il

r-ph IK.T

Stauroneis phoenicentron

|Stauroneis prominula

Stephanodiscus sp.1

Surirela brebissonii

sSurirela ovalis

Surirella angustata

Synedra ulna

al-illi

3.5

2.5

11

2.5

0.5

2.5

1.5

0.5

0.5

14

7.5

0.5

6.5

5.5

2.5

icta

ISvnedra ulna var.const
Tabellaria fenestrata

al-il

0.5

Actinocyclus normanii

Actinocyclus normanii_f.subalus

Actinocyclus ocutonaris
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SPECIES

P.H

1830

1840

1850

1860

1870

1880

1890

1900

1910

1930

1940

1950

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

1us

1920
1

Anphora arenaria

|Amphora_hvalina

Amphora laevis var.perminuta

|Amphora litoralis

Amphora mexicana var.schmidtiana

|Amphora proteus

10

|Amphora _sp.

Auliscus caelatus

Chetoceros spp.

Cocconeis nummularia

jwarm ocean

Cocconeis_pseudomarginatus

Cocconeis_scutellum

Coscinodiscus nit

Coscinodiscus spp

Cymatopleura planetophora

Dimerograma fulvun

nor

Diploneis interrupta

Diploneis suborbicularis

Riploneis wissflogii

Glvphodesmis williansonii f. lanceolata

Gramatophora marina

ica

Ieranatophora ocean
Gramatophora oceanica var.macilenta

|Hantzschia marina

Hantzschia virgata var.gracilis

comophora abbreviata

Licomophora hastata var.clavata

Licomophora fiabellita

Licomophora ehrenbergii

Licomophora _spp.

Navicula delamorensis

Navicula endophytica

Navicula forcipata

Navicula humerosa

Navicula marina

o

ro |

IS

o

Navicula palpebralis

= )

Navicula pygmaea

Navicula spuria

Navicula yarensis

10

Nitzschia cocconeiformis
1 1 balutonsi

Nitzschia grapulata

jo |-

11

13

16

20

Nitzschia levidensis

1l

1l

var_levidensis(Tryblionella levidensis)
Ni hia leviden var.victori

o

Z .
Nitzschia litorralis(Tryblionella litorralis)

=

N

Nitzschia punctata

Nitzschia tryblionella

Opephora _marina

Palaria sulcata

28

21

10

37

17

37

33

37

19

26

16

jJuarm ocean

Plagiograma_interrrupta
1 staurophorun

Pleurosigma spp.

Pinnularia guadratarea

Podosira_montagnei
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P.H

1830

1840

1850

1860

1870

1880

1890

1900

1910

1920

1930

1040

1950

1960

1970

1980

1990

2000

2010

2020

2030

2040

2050

2060

2070

2080

2090

2100

SPECIES
2

Stauroneis sp.1

Stephanopxyis turris

Surirella fastuosa

Thalassiosinema nitzschioides.

Thalassiosira oestrupi

warm_ocean

Thalassiosira spp.

Tracyneis aspera

Tracyneis australis

Triblioptychus cocconeiformis

Triceratium antediluviarium fo.pentagonum
Caloneis westii

10

Cocconeis scutellum var.parva

Cyclotella striata

-

Diploneis smithi

17

Diploneis smithi_f.rhombica

Hvalodiscus scoti

|Melosira nummul

rillera hispida

indistinct

JOTAL

207

213

120

243

129

228

179

233

212

238

127

200

221

33.5

138

224

202

33

229

127

164

252

204

100

25




X
SPECIES P.H 21101 2120} 2130] 2140} 2150] 2160} 2170} 2180} 2190} 2200} 2210
brevips 1 2

Achnanth revips var.anqusta

Achnanthes brevips var. intermedia

Amphora holsatica
il

al-illind 1 0.5

Caloneis subsalina

Campliodiscus echensis

Fragiralia brevistriata var.salina

Fragiralia construens var.salina

Gylosigma_balticum

Gylosigma_distortum

Gylosigma peisonis

Gylosigma_spencerii

Hantzschia virgata

Hydrosera triquetra

Melosira lineata

S

INavicula halophila

|Navicula inserata

INavicula phvilepta

INavicula salinarum

Nitzschia hungarica

Ul

Nitzschia sigma 0.5 2 3

Peudomelosira kosugii

[Bleurosiana elongatun

Pleurosiama salinarum

Rhopalodia acuminata

Rhopalodia musuclus

Rhopalodia guisumbigibba

Stauroneis salina

Stauroneis sp.1

Terepsinoe americana

Thalassiosira bramaptrae

Achnanthes haukiana

|Amphora_veneta

Cyclotella meneghiniana al-il

Fragiralia fasciculata 1.5 1 1 1

alia pulchella

Gylosigma spencerii var.novifera

Navicula capitata

Navicula capitata var.hungarica

Navicula clementis

Navicula cuspidata

WNavicula digitoradiata
Navi radi var rostrata

INavicula eidrigiana

isculus
INavicula mutica

al-illind JRA.S

o J- oo |-

INavicula peregrina

joneis pusilla)

INavicula veneta

|Nedium dubium

Iitzschia hundarica
Nitzschia hvdbrida

Nitzschia frusurulum

Nitzschia lanceola
Nitzschia tryblonella

Pinnularia schroederii ind Jind JRI 2 3 5 2
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SPECIES

P.H

2110

2120

2130

2140

2150

2160

2170

2180

2190

X
2200

2210

inflats

Achnanthes lanceolata

Achnanthes minutissina

Amphora_inariensis

|Amphora_libyca

Amphora_normanii

|Amphora ovalis

|Amphora_pediculus

Anomoneis_brachysira

|Aulacoseira crenulata

Aulacoseira distans

acoseira granulata

al-il

|Aul
|Aulacoseira italica
|Aulacoseira spp.

|Aulacoseira valida

al-il

Caloneis alpesatris

Caloneis bacillum

alil

Caloneis crassa

Caloneis peradna

latiuscalata

s
S
S
Caloneis palchran
S
S
S

silicula

al-illi

1ana

Cocconeis diminuta

Cocconeis placentula

al-illi

10

A

gualvpta

1 han moSii

|Cymbella affines

al-il

19

Cymbella aspera

mbell i

Cymbella cistula

Cymbella cuspidata

ind

ind

Cymbella cymbiformis

Cymbella ehrenbergii

Cymbella gracile

Cymbella hebridica

Cymbella hungarica

Cymbella hybrida var.lanceolata

Cymbella mesiana

Cymbella minuta

ind

r-ph

Cymbella naviculiformis

ind

ind

Cymbella silesiaca

ind

—[o|=

ind

Cymbella simonsenii

Cymbella sipuata

LCymbella _spp

al_il

Cymbella subaequalis

Cymbella tumida

al-il

ind IT

13

(Cymbella turgl

al-il

r-ph IK.T

|Denticula sub

Diatoma hiemale

odon

loiatona hiemale var.mesc
Diatoma hiemale var quadrum

Diatomella balfouriana

al_il

1-ph IRA,T

15

22

3L

Diploneis finnica

al-il

Diploneis oblongella

ind

|~ o

o o

o Jeo

=N

Diploneis spp.

Diploneis subovalis

Diploneis yatukaensis

el il il i e i i il il el el el ) il al il il il il

ind

1-ph |RI
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SPECIES

P.H

2110

2120

2130

2150

2160

2170

2180

2190

X
2200

2210

2

Z

2140
1

|Epithemia adnata
Epithemia sorex

Epithemia turgida

=y

—

1

Eunotia formica

Eunotia formosa

Eunot

Eunot

Eunot.

Eunot var.minor

al-il

ind

o]

Eunotia praerupta

0.5

Eunotia sibirica

Eunotia spp.

a
a
a
a
a
Eunotia polydentula
a
a
a
a

Eunotia sudetica

Fragilaria brevistiata

Fragilaria capucina

Eragilaria leptostauron

Fragilaria pinntata

Eragiralia spp

Fragiralia vaucheriae

Fragiralia virecense

Erustulia rhomboide var crassinedia

Erustulia vulga

Frustulia weinholdii

Gomphonema_acuminatunm

Gomphonema_acutiusculun

affine

Leomphonerna
|Comphonema_angustatum

Gomphonema_augur

Gomphonema_augur_var.turris

Gomphonema_clavatum

ind

Gomphonema.

Gomphonema,

Gomphonema_grovei_var

Gomphonema_lagerheimi i

Gomphonema_minimum

Gomphonema_olivaceum

Gomphonema_parvulum

ind

ind

Gomphonema_pseudoaugur

Gomphonema_spp.

Gomphonema_subtile

Gomghonema truncatum

il il el el il il el el il ) i il il i) il il il i il il el e el e el et il il il il i

ind

1-ph

LGvlosigma_acuminatum

Gvlosiama kutzanii

Gylosigma scalproides

1 DIoXVS

alilli

RALU

1.5

|Melosira undulata

al-bl

r-ph

K.U

o fro o

|Melosira varians
idi 1 ricta

al_il

L-Di

T

INavicula capitata

[Navicula cocconeiformis

INavicula contenta

al_il

ind

INavicula cryvptotenella

Navicula cuspidata

alilli

0.U

Navicula elginensis var.cuneata

Navicula goeppertiana var.dapalis

Navicula hasta

Navicula lacustris

i alal ada sl el il
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SPECIES

P.H

2110

2120

2130

2140

2150

2160

2170

2180

2190

X
2200

2210

ind

ind

Navicula meniscus

[Navicula muticopsis(luticola mutica)

Navicula pupula

ind

ind IS

Navicula placentula

Navicula radoisa

ind

ind JU

Navicula reinhardtii

Navicula rhyncocephara

Navicula saxophila

Navicula seminulum

Navicula storiolata

Navicula tokyoensis

Navicula tridentula

Navicu tripunctata

o [ o [ o o o o fo |o o o jo

Navicula trivialis

Neidium ampliatum

INeidium bisulcatum

Nitzschia amphibiodes

Nitzschia frustulun

Nitzschia sinuata var.delognei

Opephora martyi(Martyana martyi)
lQrthoseira roseana

ind

ind IRA

Pinnularia acrospheria

Pinnularia appendiculata

Pinnularia borealis

Pinnularia divergence

Pinnularia esox

[Pinnularia gibba

al_il

ind 10

Pinnularia hemiptrae

Pinnularia infirma

Pinnularia karelica

Pinnularia macilenta

Pinnularia maior

al-il

1-ph

Pinnularia microstauron

vl o i il a il il il il il il e e d d d d d ad d al i

ind

ind IS

Pinnularia microstauron var.brebisonii

Pinnularia nodosa

al-il

1-ph

Pinnularia sp.1

Pinnularia spp.

Pinnularia

stomatophora

Pinnularia

subcapitata

Pinnularia

subrostrata

Pinnularia sudetica

Pinnularia viridis

ind

ind JO

[

Rhopalodia gibba

al_il

ind

Rhopalodia gibberula

al-il

ind

Rhopalodia rupestris

icirculata

IRhopalodia supreseni
Roicosphenia abbreviata

al-il

r-ph IK.T

Stauroneis phoenicentron

|Stauroneis prominula

Stephanodiscus sp.1

Surirela brebissonii

sSurirela ovalis

Surirella angustata

Synedra ulna

al-illi

3.5

7.5

13.5

8.5

0.5

0.5

icta

ISvnedra ulna var.const
Tabellaria fenestrata

al=il

Actinocyclus normanii

Actinocyclus normanii_f.subalus

Actinocyclus ocutonaris

EEEFFRFRFRFFEFFRRRFRFRFRRRRRR




SPECIES

P.H

2110

2120

2130

2140

2150

2160

2170

2180

2190

X
2200

2210

1Us

Anphora arenaria

Anphora hvalina

Amphora laevis var.perminuta

Amphora_litoralis

Amphora mexicana var.schmidtiana

|Amphora proteus

|Amphora_sp.

Auliscus caelatus

Chetoceros spp.

Cocconeis nummularia

jwarm ocean

Cocconeis_pseudomarginatus

Cocconeis_scutellum

Coscinodiscus spp

Cymatopleura planetophora

Dimerograma fulvun

nor

Diploneis interrupta

Diploneis suborbicularis

issfloqil

Glvphodesmis williansonii f. lanceolata

Gramatophora marina

ica

Ieranatophora ocean
Gramatophora oceanica var.macilenta

|Hantzschia marina

Hantzschia virgata var.gracilis

comophora abbreviata

Licomophora hastata var.clavata

Licomophora fiabellita

Licomophora ehrenbergii

Licomophora _spp.

Navicula delamorensis

Navicula endophytica

Navicula forcipata

Navicula humerosa

[

Navicula marina

Navicula palpebralis

Navicula pygmaea

Navicula spuria

Navicula yarensis

Nitzschia cocconeiformis

balutonsi

Nitzschia grapulata

Nitzschia levidensis

var_levidensis(Tryblionella levidensis)
Ni hia leviden var.victori

Z .
Nitzschia litorralis(Tryblionella litorralis)

12

Nitzschia punctata

Nitzschia tryblionella

Opephora _marina

N

Palaria sulcata

27

20

20

agiograma_interrrupta

jJuarm ocean

agiograma _staurophorun

nnularia gquadratarea

p
P
Pleurosigma spp.
[
P

odosira montagnei

60



P.H

2110

2120

2130

2140

2150

2160

2170

2180

2190

X
2200

2210

SPECIES
2

Stauroneis sp.1

Stephanopxyis turris

Surirella fastuosa

Thalassiosinema nitzschioides.

Thalassiosira oestrupi

warm_ocean

Thalassiosira spp.

Tracyneis aspera

Tracyneis australis

Triblioptychus cocconeiformis

Triceratium antediluviarium fo.pentagonum
Caloneis westii

Cocconeis scutellum var.parva

Cyclotella striata

Diploneis smithi

Y
W= o

~ o=
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図1　調査地点位置図
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hideki.kobayashi
図3　子母口小学校ボーリングコア地質柱状図
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hideki.kobayashi
図4-1　地質断面図A-A'
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図4-2　地質断面図　B-B'
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hideki.kobayashi
図7(松島1987a)による
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図1　分析地点位置図(国土地理院発行　50mxﾂﾚﾕ　1/25,000地図をカシミール3Dで加工)
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