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Sedimentary environmental changes during the Pleistocene to Holocene based

on sediments and seismic profiles off the Echigo Plain
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Abstract: Sedimentary environmental changes off the Echigo Plain in Niigata Prefecture, central Japan,
were reconstructed based on sedimentary characteristics and radiocarbon dating of drilling cores and
high-resolution seismic profiles. Drilling core collected off the Yotsugoya (Ni09-YT) was identified
eight units: shoreface to beach facies before 43500 BP (units of YTS8 to YT6), estuary facies between
10500-9800 cal BP (YT5), offshore facies between 8200-5100 cal BP (YT4 and YT3) and shoreface
facies after 5100 cal BP (YT2 and YTI1). While, seismic profiles indicated 5 units in this area; Ryoutu-
oki Group, Unit d and Unit ¢ of Yotsugouya-oki Formation in the transgression and Unit b and Unit a in
the regression. These units of seismic profiles were corresponded with sedimentary units of Ni09-YT:
Ryoutsu-oki Group deposited before the last maximum glacial with YTS8 to YT6, Unit d with YT5 and
Y T4, Unit ¢ with YT3, Unit b with YT2 and Unit a with YT1. These results indicate that the maximum
surface flooding off Yotsugoya is about 5100 cal BP. Meanwhile, drilling core (Ni09-AG) collected off
the mouth of Agano River was identified three units: offshore facies between 1900-800 cal BP (AG3) and
lower shoreface facies after 800 cal BP (AG2 and AGI). Although seismic profiles in this area were
mainly distributed transparent layers, the reflector near the bottom surface was identified around the
drilling site of Ni09-AG. This reflector corresponded with the boundary between AG2 and AGI.
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1% 10500 cal BP itk Z~xd. Z OfEFIE, 10500 cal
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E IR~IRA Y —T B0 L NET, BEK~
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ERENE ST, I TRE 4.10 m OFEREIL TS
DA43SmOFER LV L HV. BHEORELZ T T
HL ozl EZ, 410m & YT1 OHERBED S %
Wiz, F7e, ERLEXIICTFALO YT2 EERDIR
REZHETH 2 LIXTERVD, AKFIAEClrlEg:
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YTS iFEICH L~ Mo k> THER S, Hib
A EARACANFERHSND =, WROERE &V
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WKEE OB ThoT-EZZ2 N5, HEIC
AT, B, L RROHERERIE DR S DI E
NERTET D, ZH Db A X MAgICI A Lzt
KA b — L7 EORVKEE HIZX > TR S
7—&Ez2zbhnb. £72, aT7iRE260m LV H BT
T E TN HER I N D, YTS O CTHx
B KBRS X U= rlReE N . a TIRE

30.3 m Tl Psilonichnus (27~ AIEALA DS HEZR S 1,
Z OFERIT YTS 34 TR S v 7c I REME & 7R
LTS, F7 "CHEMIERIT, YTS OHERE M
FEEIZS L RETHD PO YT4 L0 N2 & %
R (A, oF0, ZnBEM, ba, SR
FERIXYTS 23, @FITEMH 2 KERIETH 5 23,
1T NN T2 DTk 7 8 CA R R RYITHD 2N TE
SN, EHICHYEHS OHRER 2R ZT 5=
DICHERRE N, TAF 27 ) —DOHREE TH
5Dk amET 5. AL T O H (GS-KNM-1,
E1), [EENF A (GS-NIF) OAR—U v 7k
FERIT, RS HITEIT D 10000 cal BP O HEFE
BREE NI O Y KB F 7213 OB EZ T S
BB Wl A F 2T ) —TCholnZ L Z R
4 (B O Ay, 2009, 2011). Z @ GS-KMN-1 &
GSNIF IZBIFTAT AT 27V —%& 73 Mg D= EIX
ZTNEN-80 & -100m THD. T35 alBHEIU A
VR B PR AR A O TR ICALE T D72, &
WZALE S 2 Ni09-YT &R m &2 i3 5 72 012i%, It
FHBE 3 m/1000 45 (F 1E2Ds, 2011) 2 EBT D404
RS D, hREHEE A2 ZE LS, 10000 4510
THROESIZZNEN-50 L -70m &2 0, YIS D
B FMOESEK-5mE L —&HT+ 5. oF0,
Ni09-YT NALE T 5 FAENEH L TV SR ET
HE, YTS PO AT 27 U —OHEFRHILR
BEOHKETH-T-EEZOND. YTS OHEFEY
BRI = A F 27V —TCHRBLIZZ 2R L TH
D, FEHOT AT 27 U —HEREE & KRS R
ETHHI LIE, MEORENFAE TCH-TZZ %
XET A, F£72, aTEE260m L0 b EALCTHER
ha Bk kL, gL T AF 27—
O HTHE Y 70 B 2> B IR-SOMYY O RSB HE N9
DA ~EHREREDNBAT LI E A RE L TN D,

YT4 (X TAL & FERIZIRE TH D08, YTS5 1T EALi
Mo THEREERBE NI~ ERBIT LT L 2 oRd 72
B, YT4IXYTS L0 bW TH-T- 2 E2 Bh
7. BUEDOBE BN R CIlIKZE40m LD by
ST DS, RWIPIE CIXIREHERE Y 549 5
(MJFIE D>, 1994). ZD7=, YT4 1Lk e 8 HE
YT, BAET D TR BHENR D b b
T LRI IR & 7= (Walker and Plint, 1992)
LEZLND.

YT3 WX FAZJE D B L7z b Mok o THERk S
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L2sL, YT3 OEMIE, YT4 &3 2 & g
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DERE~BITL-Z 2T, ERRLEEL oI, B
1E DB LBV VB 1T B0 & IR D BE FUTAKTE
40m oA L (HJEIEDS, 1994), YT2 O FED
Tm (40.15m) &K< T B, oFV, YT2, 1
IZKIE A0 m LD THRE L7 &E 26D, o
noo=v b CTEHIND BILAIEKRE 50 m L&D
WIS (B4, 2000) ([ZAERET 5T, Zo4tERE
AN OHER SN HEREBR R & — %7 5. F£7o,
YT1 X YT2 HBaife L CHBIL T 2 72, KELE )
DHEINT 2 L0 BOAEDRECTER SN LW
5.

34KR—1) VIHHEETRIERETHFEDRLL

Ni09-Y T OEREUH sl 335 I PR A GO SRR oA
L7gvy, 20, BEUKE (25.35m) OFREE
FLERICAR— Y IR EORE R EZ R LT, WHE E %
L7 GESK). WREZRAVCHET S E, Kt
Rd LY FAEIXYTS, 7, 6, ==+ ~dILYT5, 4,
T=w bclEYT3, ==v FbITYT2, ==v ha
IZYTL & —F3 5. LTS, M7zt s Ricoun
Tk~ %,

B RA XM 2R 720, REBHEIEEZ DD,
F 72 RA KIS T 2 12 B 1 L8k % B0 1 A
<AL, HEIE2 Q011) IZZoEARLIVLT
PEIT A% HABE T T~ S S HERS U 7= imi v e e ()
FUEDy, 1995), EACITmEMERE O &R LI oAmid
LY EEME & Xy L. £7-, SEMBRERER
DENWDG, YR MEILTEHREE FEICX S
ENDHN, B202 Otk Tl O AN R SN D.
AHAEIZBWNTYH, ZORSEHWS. YT6 Dk
GRS S R OIEE L —F L TEY, 43500
BP LLRTDOANEIN DU DOHEFEE TH D YTS, 7, 6
E MBS T S, K& E RAIZIBRE TH
DT, HHOKMIREINCIE R S vz EHERIT 5 =
ENTED., 2HT 5L, WMEMERITREK R
BT OFFHIZ R SN EE BN, YTS, 7,
6 DHEFEHAR &P JE L7220,

DU~ S0 5 g oD b e 1 B B B AR D E O )
H4ODI=y MIRZTHIENTES., FOH
TR MitThra=y hdiE, KFHBERIICHT >
T L, WEPHEERE WD, 2=y hd &
EEN—FT D YT, 413 2F 27 U —nb ik
~EBAT LT R S T HERE T, S AN
REAEXOHE L~ 5. K& Rb & Re ok
Nodx=v bcl, MATIIZT T TN, e
TIEHA T v PR IND. DD, 2=y I
clIEMHERBA L EZ bND. 2= e LIEE
M= 25 YT3 OEFIETALO YT4 L9 & HEKAL
L7z v NE T, ZOHEREERER IR S ¥ O ftha
wm, FROKEE T, DML CHERE L &
R END. YT3 IR EMSREAE B2 05D T
IRV DP IR S 2 K E S OBINEE 212 < V.

D=, YT3 OHBALIZEEL ORAERIC X -
THURIFEE W) O BERE 2N BEID U 72 W REME 2 0”2 L T
5., EHICHEoa=y bblta=y halZF v
T 7OREMKNERL, BEKEMHERBETHD
Wz b, 2=y hblZxET D YT2 I LD YT3
XV, Frrea=y balZHeTDHYTIHIEYT2 £V
LHBALT 5 2 L BT, D OEMREIE EALIZ
Mo TKIENAD T AR ORKE Ch o722 L &
R, FENBEEORTE L T 5.

IR —U 73k & F R RA R & O X} RS
BiX, YT3 & YT2 OIS 5 M Rb A3k
KL R CH D 2 L2y, A=V 7 ko C
AR RIE, YT3 OHERGHE DK 1.0 cm/yr ThH 5 D
W2k LT, B YT2 D TFHE (2 7R ; 15.51~
13.14m) TiE 0.1 em/yr BL P~ & 232w 42 (6
4%, F2R). LRLOFWREETLSE OXF AR %
EBET DL, ZOHREEORD T, WEEL D
BN T THERESG BB 5 Z LI Ko TEAS
nNoarsFo 2t 9 (Loutit et al., 1988) 13 1F
ETDHZLERT. TOD, ZONYGRE SR
DI RUFLEE X, YT3 FORLFT LWENRTH D
5100 cal BPEHTH D LHEE SN D, ZIE TOME
TUX, B B O e RUFIETE 1340 7600 cal BP T
HZLZRLTEY (HHIED, 2006), AAFZeisE
X0 H£2000 FH< 22D, Ni09-YT 1B o FaxT
HHDIZK L, ZNE TOBEFEEOMEIT TET
R ENT-HEYW AN TWALD, 77 h=v 7
TR EN OEN D i KL O T &4 U S 72w
BEMER D D

4. MEEF)IEOMN

4.1 R—1) U ABORE LM ERRER

Ni09-AG IZ Fz kY AG3 7H AGl D3 = |
WZXrans (5Fe6,7,8 X, #3%).

AG3 (A 7iFE ; 40.0~258m)

E B~ BA Y —T 0L NET, ikl E
JEXi~10 cm OFGMRILfEZ FTe (57X a, b). —
BB, W I IIRIR R O b D . Ik,
Bibf, ARlbA %, £y {bao/n gz
Gte. ®IVRT (nquisitor jeffreysi (Smith)) % &
e E LA NER SN S.

BCAEAR - 9Bl T A B Z 22y, 800~1860 cal
BP OAERAE NG S22 7 EEE 26.58 m DAERIE
THER 28.7,284 m DHEMR LY L, ZOFEEMND,
ST R 2658 m ORMEHIFHERE L TW5D & E
AG3 DHEFEHER N OBR W, Lo T, a 7TIEE
28.4, 28.7, 30.44, 33.75, 34.78, 35.15, 37.43,
3943 m O FE R &2 v T AG3 OHEFEE L & 1860~
800 cal BP & L7-.

AG2 (O 7FE ; 25.8~4.35m)

G IK~F U — 7 BRI E T, AT,
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SRR ETIX N T 7RI B, L IR EEL )
BEND (FETHc, d). &EOICHEYILE, Bibh,
ARG ZEZ, BIMMIICEZER cm O~ v RR—/LL
INEER G T, FTEEE~10cm OV N FE IR
+JE A I ETe. AG3 L ORI, AG2 O T
TRLORIAZ GBS R SN D E O T & Lz,

YCAREAR 8RB T &2 B Z 22\, 230~980 cal
BP DEMMEAE L. FHOERMEL Y &G
RITHHBOEELREIZIT TWDLAREELRH D
LEZ, HEBERDLOBRWE. ko T, a 7TIEE
25.10, 21.62, 12.65, 4.65m O fE R % H W\ T, AG2
DOHEFEHA A 800~150 cal BP & L 7-.

AG1 (2 7#E ; 4.35~0.0m)

ROl K OMRIE T, LA ARG &
G, BIRBEENSERIND (F71Xe, ). KEL
PHRIALT D LIS, AGL IX AG2 & [FAEE DB A 7~
AG2 & OB, BT DARRIND Hs 5 MRS (2 28
L UTmRE L Lz,

YCHEMAGL O bR T b L TR Y
FHHEFE DB AT T, T OFERRE B TR O HEFH
EREIY b iV EE R T AIEEMEN EW. £, FAL
D AG2 D b HT LWHEFFFAUEDY 150 cal BP TH D
ZEmb (S, AGLIZEN LV BH LW & HE
MENDD, HHRERLICLIBEELZEET L L,
NIV LHLWVERELZEL Z EFHELWVES X,
SHEBIRbhhol-. koT, Fid AG2 Ofk
RAEEBE LT, AGlI OHEFEFARIL 150 cal BP LARE &
T 5.

4.2 Al#R E28 O ERIFEFLEFDEEH

B[R BP0, A5 3 ] 9 i3 BELE B E T
Db, HIHRE E28 DFekD KERS 1L B E 2304 L,
BEEREZERT I ZLIIRETH S (B, F
FIED, 2011). —#EB, Ni09-AG OELHHSAT T OV
JE 2% 8 AT L B OO SBT3 HERR S AL, 5B 9 ISR
i O N

4.3 R—1) U REMN S A - HIFIREE

AG3 X Bibf, v=ibha, ERABEHRIND
720, WRORE B2 BND. FT 2 \ITH) 8N E-TE
THIUINNTHDHIWD, AG3 IIFRFERFR IR IR KR
PIVED phi O HEREY) ©, W8 IXZRFICER Sz
L#Ez b5 (Walker and Plint, 1992). FALJEDS
HG IR LT D AG2 1X, KIEDOBLEO TR
I DOFEBPIRL o T2 ROHEM EEZ HND.
A O BRI GHIER T Z S > T~ 7 7RE
RIBHNRAET HHEREE (BT ) 1%, RIRFF
W S Ve~ 7 IRBIR BB O FTREE R & <,
TR EZ HND. AGLIE, AG2 XLl L7-HE
FEMEE A R T2, REHEPHEET D2 &b,
AG2 L0 < 7 0 KREVE I L 72 TSN ED
M THDHEWNWZ D, 2D L HIZ, Ni09-AG DJF

FAZEARIE Z D9 2000 BB T, Hieds B A E~
HWREBRENBIT LI 2R LT 5.

4.4 KR—1) OB EERIFERTHREORLT
A=V 7B 2 ERE L 72 KR D RRERICRE L
LB VR L Ni09-AG D JEFHZEALIEE % bhil LT~
(BIXK). FFkDOKEyITERE N 043 208,
Ni09-AG {1 OWIK 2R 12 K AR TE 5.
59 AR TR L2 RO i O REEIE, AG2 &
AGl OERICHIGT D, TDid, T OHERE %
EETDHE, ZOREHEIT 150 cal BP LIFEICTEAL S
NIz FER AN ORI HD & AR DB U — T 5
Lz b,

5. F&H

BRI ik o0 70~ 9 = e & Bl B ) 13R] O TR
B S 7 HERE Rk & F IR A R L s A VT, B
- — SEFr M O HERS 8 O T OB FRIZ OV TRRET L 7=,
AR, EHb A EREICT S L, WMYEETOR—Y
VT EBINIO-YTIZ YT 6 YTI D8 2= hiT
K335 ENTED. BEMERFBFEMRAEREZ N
DL, TR D BT U R i oD HE S BR B AN,
43500 BP LLfii O A~ (YTS, 7, 6), 10500~
9800 cal BP ]l A F =7 1 — (YT5), 9800~5100
cal BP Hd#ie (YT4, 3), 5100 cal BP LIFED oM
(YT2, 1) EBATLEEZ 2R d. £7-, T%ES
RLERIT IR R, U R E O EE I AT
HUFHEIHERE A D 2= > b d, ¢, EiEKAEDIHERE (A
D=y Fb,al XNTHILENTES., ZNHHR—
V2 7 BHE R & E R RO T kL < — L,
mEPE LT 43500 BP AT O /MG~ O YTS, 7,
6 (KT D72, I oK W i B B LAR O HEFE g &
Wz b, F£, WYREME ETEO2=y N diX
YT5, 4, == hclXYT3, ==v FblLYT2, =
=y PalZYTLIZHRIST 2. ZBREERNS, 20
Wtk o e KUEIC S IS 5100 cal BP £ 725 2 &3
ol

B B9 1] Btk o R — U o 73 BHT AG3 72 6
AGl D3 z2=vy MRSy END. £7, “CHERE
B, WY HEM & i3 5 & FER I HERE I 53
W2 EERT. IUDAERIE, I OO HEREER BT
73 1860~800 cal BP Tl i, 800 cal BP LAFECIL T
WA CTH-T-Z L aRT. Fi, TREAETLED
KESILEHEN 5 L, BEEREZER T L
RTER. Ni09-AG 3T O 2 JE T < THER
SN BHHIE, AG2 & AGL OEER, ©F D 150
cal BP PARRIZIE Ak S A7 FiB4h e O Wiz b & iz
WO T 5.

Hix AV U REERIUC H T o T, IR HUERR
AEtEo RS FIK, NIEERICBIEIZ R -7
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Fig. 1 Study area and drilling sites of core sediment.
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(@) (b) (c) (d) (e) (f) 9 (hy @) )

wo Q|

3 Ni09-YT A—V v 7B FHE. (a) 36.5~37.0m; YT8 DMK (b) 32.5~33.0 ; YT7 D4R A %
BRI, () 31.0~31.5m; YT6 D~ v FAR—/L 2 F ik, FEHIT YTT & 6 OEERZRT. (d)
30.28~30.78 m ; YIS Ol Lo b U w 7L, R b4 (e) 29.0~29.5m ; YT5 O PATEEE, L > XIREEL
WX HEE (BBR) () 22.9~224m;YT4 OVATEENA LN DWE & AMEILLZ T 720 b KX #
HE (2F) (2) 165~17.0m;YT3 OEERWEL A K. (h) 15.5~160m;YT3 OHEARWE L k. ik
XHEE (BEF) () 11.2~11.8 ; YT2 O ba O % % < Giefihiny. S X REE (&%) () 1.0
~1.5m; YT1 O BAbA % 2% < Gk,

Fig. 3 Selected photographs in Ni09-YT. (a) 36.5-37.0 m ; Very fine sand in YTS8 (b) 32.5-33.0 m ; fine sand with burrows
in YT7. (¢) 31.0-31.5 m ; Medium sand with mud ball in YT6. White broken line show the boundary YT7 and 6. (d)
30.28-30.78 m ; Current ripples, lenticular beddings and burrows in YT5. (e) 29.0-29.5 m ; Parallel beddings and
lenticular beddings in YTS. Radiograph (negative) (f) 22.9-22.4 m ; Parallel laminations sand and bioturbated silt in
YT4. Radiograph (negative) (g) 16.5-17.0 m ; Massive sandy silt in YT3. Radiograph (negative) (h) 15.5-16.0 m ;
Massive sandy silt in YT3. (i) 11.2-11.8 ; Very fine sand with wood and plant fractions in YT2. Radiograph (negative) (j)
1.0-1.5 m ; Fine sand with shell fractions inYT1.
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Fig. 4 Sediment accumulation curve of Ni09-YT. Closed symbols show

adopted radiocarbon data shown on the seismic record of E202.
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Fig. 5. Correlation between seismic stratigraphic units and sedimentary facies of Ni09-YT.
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(a) (b) (c) (d) (e) (f)

wo Q|

F 7B Ni09-AG A—V > 7B EE. (a) 31.0~31.5m ; AG3 D¥JH 72
vk (b) 28.25~28.75m ; AG3 OD¥JE vV hE. KX BEE
(F25) (c) 22.25~22.75 m; AG2 DORIAZEERA AR S 4 2 MARLD .
X BEE (F2F) (d) 21.7~212m ; AG2 DR EELD B S h
D RAPRIDIE (g) 2.5~3.0m; AGl DORIAIE IR R S 4L 5 ARiAD.
MXMEE (F2%) (h) 1.0~1.5m; AGl ORIZEE AR SN D
HIRLAD .

Fig. 7 Selected photographs in Ni09-AG. a) 31.0-31.5 m ; Massive silt in AG3.
(b) 28.25-28.75 m ; Massive silt in AG3. Radiograph (negative) (c) 22.25-
22.75 m ; Very fine sand with cross beddings. AG2.Radiograph (negative)
(d) 21.7-21.2 m ; Very fine sand with cross beddings in AG2. (g) 2.5-3.0 m;
Fine sand with cross beddings in AG1. Radiograph (negative) (h) 1.0-1.5 m;
Fine sand with cross beddings in AG1.
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Fig. 8 Sediment accumulation curve of Ni09-AG. Closed symbols show adopted
radiocarbon data.
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Fig. 9 Correlation between seismic stratigraphic units and sedimentary
facies of Ni09-AG shown on the seismic record of E28.
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Table 1 Locations of Ni09-YT and Ni09-AG.
Location
Core No. Water depth  Core length
lat. long. (m) (m)
Ni09-YT 37°52'09.40"N 138°52'49.02"E 25.35 40.0
Ni09-AG 37°59'19.75"N 139° 06'27.95"E 24.98 40.0

B 23 Ni09-YT 2> 515 5 U7 HUR o bR SR AR A R
Table 2 Radiocarbon dates obtained from Ni09-YT.

Core depth in

Conventional '4C age

Calibrated '4C age

NiO9-YT (m) Materials (BP) (cal BP) (2 sigma)  -eberatory code
4.10 Wood 380%40 320-510 Beta-271150
435 Shell, Ungulinidae gen. et sp. indet. 730x40 290-460 Bata—272581
6.29 Shell, Pitar sp. 190040 1340-1540 Bata-272582
6.66 Shell, Ungulinidae gen. et sp. indet. 136040 790-1000 Bata—272583
9.32 Plant 159040 1390-1560 Beta-271151
9.61 Echinoderm 2030+40 1500-1710 Beta-271152
10.64 Wood 200040 1870-2100 Beta-271153
11.11 Shell, Pitar sp. 250040 2050-2290 Bata-272584
12.74 Wood 445040 4880-5290 Beta-271154
13.14 Shell, Pitar sp. 2810*40 2410-2700 Bata-272585
1435 Shell 435040 4380-4620 Bata-280610
14.85 Wood 456040 5050-5440 Beta-271155
15.51 Shell 5340+40 5600-5830 Bata—280611
16.27 Shell 626040 6610-6830 Bata-280612
18.38 Echinoderm 5580+40 5880-6100 Beta-271156
18.76 Wood 563040 6300-6500 Beta-271157
20.31 Plant 588050 6560-6800 Beta-271158
2058 Wood 651050 7320-7510 Beta-271159
20.81 Shell 662040 7020-7250 Bata-280613
23.10 Shell 707040 7470-7640 Bata-280614
2416 Plant 7420%£50 8070-8370 Beta-271160
24.21 Shell 771040 8050-8290 Bata-280615
2485 Wood 934050 10410-10700 Beta-271161
25.03 Shell 911040 9690-10070 Bata-280616
26.68 Plant 9300+50 10300-10650 Beta—271164
28.50 Wood 937050 10440-10730 Beta-271162
29.10 Shell 9710+40 10500-10660 Bata-280617
30.51 Carbonaite sediment 964040 10410-10580 Bata-280618
34.05 Wood >43500 - Beta-27239
35.35 Wood >43500 - Bata-272586
39.53 Shell, Callista sp. >43500 - Bata-272587
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%3 Ni09-AG 0> 5153 5 AU 7z B bR SR AR .
Table 3 Radiocarbon dates obtained from Ni09-AG.

Core depth in

Conventional '4C age

Calibrated '4C age

Ni09-AG (m) Material (BP) ool B (2 sy Laboratory code
465 Wood 14040 0-290 Beta-272532
12.60 Wood 290%40 160-470 Beta-272533
12.65 Plant 180+40 0-300 Beta-272534
16.10 Wood 70040 560-720 Beta-272535
21.62 Wood 45040 330-540 Beta-273237
21.65 Wood 104040 800-1060 Beta-272536
22.86 Wood 91040 740-920 Beta-272537
25.10 Echinoderm 1210£40 670-860 Beta-272538
26.58 Wood 96040 780-950 Beta-272539
28 .40 Shell, Inquisitor jeffreysi (Smith) 126040 710-900 Beta—272540
28.70 Wood 970%40 790-960 Beta-272541
30.44 Wood 113040 960-1170 Beta-272542
33.75 Wood 128040 1090-1290 Beta-272543
34.78 Echinoderm 178040 1250-1410 Beta-272544
35.15 Shell 187040 1320-1520 Beta-272545
37.43 Shell 2050+40 1510-1730 Beta-273238
39.43 Wood 190040 1740-1970 Beta-272547
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