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Paleoenvironment and stratigraphy of cored sediments from Paitan Lake, Philippines
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Abstract
Paitan Lake located on the northern part of Luzon Central Plain, is a tuff ring in the Amorong
monogenic volcanoes. The lake has 0.8 km?-surface area, 38.5 km’-drainage basin, and one outflow-river
with a few meter of width in the northern side. In order to establish the tephrostratigraphy in Luzon Island,
the Philippines, two sediment cores, PPL-1 (13 m in depth) and PPL-2 (28 m in depth), were obtained from
this lake. These cores consisted of two units: an upper alternating bed of mud layers and peaty layers in a
depth range from 0 to 6 m, and a lower dark mud bed from 6 to 28 m. Seven tephra layers were observed in
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the cored sediments. Phenocryst assemblage implies that these are originated from Pinatubo volcano located
ca. 90 km SW from this lake. To detect cryptotephra, initial magnetic susceptibility was measured at 2-cm
interval. Soft X-ray photographs were taken to interpret deformation structures during the drilling process.
Radiocarbon dates of seven plant fragments and twelve organic sediments were measured by the AMS
facility of KIGAM, the Institute of Accelerator Analysis Ltd. and ISEE of Nagoya University, respectively.
Inferred age for four tephra horizons is consistent with previous dates for Pinatubo eruptions. To discuss
paleoenvironment changes of this lake, diatom analysis with 20-cm intervals is conducted. Attached diatoms
indicating marsh or peat land have emerged in cored sediments of 0 to 3 m in depth with high CN ratio.
From 3.2 to 28 m in depth, the freshwater planktonic diatoms become dominant species and indicete
freshwater lake environment. Aulacoseira granulate is dominant in 3.2 to 6 m in depth, on the other hand,
deeper part than 6.6 m, Aulacoseira muzzanensis is dominant. Both species may indicate changes of water
depth of the lake. Furthermore, only around 25 m in depth, Cyclotella radiosa is dominant. At this horizon
(ca. 20 cal kBP), organic carbon content and CN ratio also increase. This signal may indicate some event at
Last Glacial Maximum (LGM).
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PRAZANE, T VeI IEL Y U, LY P RSEEAEERICALE L, Amorong HLEK A [LIRE
(5FE, 2014) (Z@T 2% 7V 7 Thod (Fig. 1). BUEDO/ AL Z A%, AN A THIZES R
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THRE28m OAR—Y 7 « a7l 2L, HEREEESTOIED, X BREEMRY, R
£ (MO) FMME, KRS, OIeRAE, RFE (C) - EFE N) GARMEETo7-.

A
£ { Villasis lava flow

Balungao scoria cone Amorong scoria cone
AFT N ,
J P f
{ & ¢ Paitan
tuff ring y &
T ™ ¢
res L Lupao
Y ) e lava flow
Cuyapo scoria cone P ’ (1
@ DI
Amorong monogenetic volcanoes &, v
. Bangcay )
\ scoria cone
2 Umingan
0 20km & small lava field
[— y
: Arayat
Pinatubo
voleano volcano 0 5km
[—
A A

Fig. 1. Geomorphological map of the Amorong monogenetic volcanoes (modified from Moriya, 2014).
Closed star indicates location of the drilling site. Closed circles indicate previous drilling sites
(Y: Yoshida et al., 2011; F: Fujiki et al., 2013; T: Tashiro et al., 2015).
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Fig. 2. Composite columnar section with radiocarbon dates from Paitan Lake.

* Dates from plant fragments (Nakanishi ef al., 2015). Sludge parts were excluded by soft X-ray photograph.
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Fig. 3. Age-Depth diagram of cored sediments from Paitan Lake.
Previous data are also plotted. ®: organic sediments (this study), o: plant fragments (Nakanishi et al., 2015), +: plant

fragments (Yoshida ez al., 2011), x: plant fragments (Fujiki et al., 2013), m: organic sediments (Tashiro et al., 2015).
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2. RABAVHDOKR—) 2T - a7EBE "c ERAE

2EK28 moa7EEHE, MENOEREI m ETORBEBIVRREOANRE &, R 3~28 m
DOERGBIED 2 DICXK SN, 6 DT 7 F)E (26.78~23.81 m, 25.78~25.83 m, 22.82~22.84 m,
7.45~7.57m, 6.93~7.00 m, 427~434m) N@AD SN (Fig. 2). L, Wb YR
KL D KRBT HEFRE Y OFEWFER (Newhall ef al., 1996) EFELL L, RALEREZZ 65N 5. WIBML
RIZT 7 T BETEHVMEEZ R L, BOJRREIX TILOIE - JERBIZH A TEMTR . M R0
Nakanishi et al. (2015) S E HVE G PR ZERE CTHRIE L7 A 7 sz, AREHEREY 12 R %
AR RTE () ZRIIMTARZERT O AMS & W CHIE L7z (Table 1, Figs. 2 and 3). 1§ 54072
U AERIE, JATHRZE S BIZIERFIACTH Y, HERGEE T 0.8~2.4 m/kyr OHEPAICH DH. Y

(Nakanishi et al., 2015) @ “CAHEAR LG L 3 BHED 5 b 2 JHETITWVEZ <9 (Fig. 3). "C 4
ROBHEESN DT 7 7 OEHERIL, —EAEFTYRAKLDOE K ZT — (Newhall et al., 1996)
EXDELTERY, LROEALEHTFHIFEEEENTHD.

T 771

Table 1. Results of AMS "C dating.
13 14, - ¥
Depth Material Toc ™ CN ratio 3"Copp C date Lab code Calibrated years r??ge Reference
(m) (%) (%) (%0) (BP) (cal BP, 2, probability %)
1.51 PF - - - -28.2 1740+£30 KGM-OTgl50724 1566 - 1713 (100%) Nakanishi et al. (2015)
2.63 PF = - - -23.1 2170+£30 KGM-OTgl50725 2066 - 2082 (2.5%) Nakanishi ez al. (2015)
2106 - 2213 (46.6%)
2218 -2309 (50.9%)
3.68 PF - - - -23.2 2360+30 KGM-OTgl50726 2332 - 2468 (99.2%) Nakanishi ez al. (2015)
2478 - 2483 (0.8%)
4.35 PF - - - -25.6 2460+30 KGM-OTgl50727 2365 - 2367 (0.3%) Nakanishi ez al. (2015)
2377 - 2621 (68.9%)
2627 - 2707 (30.8%)
4.72 OS 6.75 0.43 15.6 -24.1 2735+40 NUTA2-23787 2785 - 2892 (95.6%) This study
2904 - 2923 (4.4%)
5.45 PF . = - -28.8 2360+30 KGM-OTgl50728 2332 - 2468 (99.2%) Nakanishi et al. (2015)
2478 - 2483 (0.8%)
6.96 (O} 2.87 0.12 24.1 -25.7 5155£35 NUTA2-23786 5757 - 5822 (19.3%) This study
5882 - 5991 (80.7%)
7.88 oS 2.88 0.12 20.8 -21.6 6045+35 NUTA2-23785 6791 - 6989 (100%) This study
7.93 PF - - - -17.6 3920+£30 KGM-OTgl50730 4248 - 4278 (6.5%) Nakanishi ez al. (2015)
4280 - 4428 (93.5%)
11.82 (O} 4.38 0.24 18.7 -23.1 8570+45 NUTA2-23784 9479 - 9607 (99.9%) This study
9619 - 9629 (0.1%)
13.41 PF - - - -15.5 8560+40 KGM-OTgl150731 9477 - 9560 (99.2%) Nakanishi ez al. (2015)
9574 - 9581 (0.8%)
13.42 (O} 3.09 0.18 17.0 -19.4 8935+40 NUTA2-23783 9914 - 10,100 (64.4%)  This study
10,108 - 10,200 (35.6%)
13.66 (O} 3.49 0.16 21.4 -20.3 9430+45 NUTA2-23781 10,525 - 10,527 (0.2%) This study
10,554 - 10,768 (99.8%)
17.66 (O} 1.91 0.17 11.3 -20.9  10,865+45 NUTA2-23780 12,691 - 12,813 (100%)  This study
20.90 OS 2.36 0.20 12.0 -21.6 13,250+60 NUTA2-23779 15,725 - 16,124 (100%) This study
22.86 (O] 4.14 0.28 14.6 -18.1 14,675£50 TAAA-150827 17,681 - 18,022 (100%)  This study
25.76 (O} 3.16 0.23 13.9 -20.3 14,520+60 NUTA2-23778 17,503 - 17,908 (100%)  This study
26.84 (O} 4.17 0.24 17.4 -21.5 17,670+£50 TAAA-150828 21,107 - 21,617 (100%)  This study
28.00 0S 4.54 0.27 16.8 -21.6  19,690+80 NUTA2-23777 23,467 - 23,979 (100%)  This study

PF: plant fragment, OS: Organic sediment, * using /ntCall3 (Reimer et al., 2013) and Calib 7.1 (Stuiver and Reimer, 1993).
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3. EEBEKSE CNAIE

20 cm WIFROEMEREENHT 21TV, /ME (1988) B LUK (1990) 126 &SN ToRA Z Hic

BT OBRELELHG Lz (Fig. 4). fEMHEEAHE L2 0~3 miE, HIRS L < ITJexH &
TE S, KRB e~ B SRS L L7z 3.2~28 m 1, RKIIEERE Ch oo tHEES LS.
HIRG U< IFPRRHITIE, HAKIARE I CN &L s R R o (Fig. 4). K
B EREE T2\ T, D 3.2~6 m TlX Aulacoseira granulate 73, T80 6.6 m LLE TlE Aulacoseira
muzzanensis BMELTEL 720, Z O 2 FEOECPIKIREALZ R T W REMEDRHDH. S HITHEE 25m T
D & Cyclotella radiosa HME TR E 7025, ZOWETITREB IO CN ELHEML TEH Y, Hi&KW

WA (LGM) IZH72D 2 &b, REABIZBIT ANV RBELLLZ EDRRBIND.
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Fig. 4. Diagram showing diatom assemblage and carbon content and CN ratio of Paitan Lake.
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T4 Uy, VI UEBDONAH L Amorong HECKILEED X 7 U 7T, PHSHI R BRBE DN FE
SN TE7z, EF O, WIRECWRE 28m 0 2 7B A BB L, EEREEE DN, Kk X BB Bl
HCEEMRIE, KRN, RIBEMEERRE, RFE %%@ﬁiﬂm%ﬁot.ﬁ%ﬁ7m&ﬁwg
HEREW) 12 5D MCHERN S, Bohiz a7 ENT, Holif) 24,000 4 2508k L, £ OHERGEE 1T
0.8~24mkyr TH5D. 6 DT 7 Z @B S, BALETHIREN O BT Y RKUBNERTH

EEMETFSE TIE, TRJZ 0~3 m P EMEmRSHEBLL, Wk LL< i?ﬁé)ﬁﬂﬂ&?ﬁﬁéﬂf:. 3m

u@ﬁifﬁmﬁﬁ?f R~ EFENZLL, MAKMEERE ChoTc 2 & 2T . S OICHRE 6 m
‘E‘VC“ Aulacoseira granulate 7> % Aulacoseira muzzanensis ~& G FEN 2L LT, i %5‘7KB;HT’E—<$HE>H (LGM)

(28 DUREE 25 m TD & Cyclotella radiosa D& EFEE 72 0 ] HDA XU hERTEZXLND.
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