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Toshiyuki Fujiki!, Arata Momohara? and Yoshinori Yasuda': Morphology of fossil
Lagerstroemia pollen in the interglacial sediments in Japan
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Abstract To identify species of fossil Lagerstroemia pollen common in interglacial sediments of Japan, we studied
and described the morphology of long and short stamen pollen grains of modern L. indica, L. subucostata, and L.
subucostata var. fauriei using light and scanning electron microscopy. Among L. indica, L. subcostata, and L.
subcostata var. fauriei, long stamen pollen grains were similar to each other, but short stamen pollen grains were
distinguishable. Pollen grains of L. subcostata and L. subcostata var. fauriei were smaller and had thicker pollen
walls in the polar area than those of L. indica. Fossil Lagerstroemia pollen grains obtained from interglacial
sediments at four localities in Honshu, Japan, inclusive of Last Interglacial sediments, were mostly short stamen
pollen grains, and long stamen pollen grains were few. Short stamen pollen grains of fossil Lagerstroemia were
morphologically similar to those of modern L. subcostata and L. subcostata var. fauriei. Considering the plant
macrofossil record in Japan and the pollen morphology of modern Chinese species, Lagerstroemia distributed
widely in central Honshu during Pleistocene interglacial stages is referable to L. subcostata or L. subcostata var.
fauriei.

Key words: dimorphic pollen, fossil pollen, interglacial period, Lagerstroemia, pollen morphology
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Species Sample  Locality Collector Date
No.

L. indica 1 Okayama University of Science, Okayama Fujiki, T. 1992.08.04

2 Osaka City University Botanical Garden, Osaka Fujiki, T. 1999.08.02
L. subcostata 3 Tokunoshima Island, Kagoshima Iwatsuki, K. et al. 1975.08.26*
4 Chichi Island, Tokyo Shimizu, Y. 1976.08.10*

5 Osaka City University Botanical Garden, Osaka Fujiki, T. 1999.08.02
L. subcostata 6 Nishinoomote City, Kagoshima Deguchi, K. et al. 1989.07.12*
var. fauriei 7 Kumage Gun, Kagoshima Fujii, T. 1989.07.12*

8 Osaka City University Botanical Garden, Osaka Fujiki, T. 1999.08.02

* from the herbarium of the Kyoto University (KYO).
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Table 2 Percentages of main arboreal taxa in four fossil
pollen assemblages yiedling fossil Lagerstroemia pollen

Locality Yawata Nakai Lake Kashira
Mikata Island
Pollen grain count 223 376 395 453
Abies 2.3 2.6 1.5 3.1
Pinus 19.0 7.4 6.9 0.8
Tsuga 1.2 6.3 1.1 1.9
Sciadopitys 0.9 0.0 1.1 0.4
Cryptomeria 0.6 1.1 0.8 0.4
Cupressaceae 0.3 0.4 0.0 0.0
Juglans-Pterocarya 0.6 6.3 20.6 3.1
Betula 0.3 0.7 0.4 0.8
Carpinus 0.6 12.5 3.8 5.7
Fagus 28.4 6.3 3.4 179
Quercus subgen. Cyclobalanopsis ~ 10.2 0.7 0.4 1.9
Quercus subgen. Lepidobalanus 2.9 5.9 9.5 11.8
Castanopsis 1.5 0.4 0.4 0.4
Ulmus-Zelkova 5.3 151 9.5 19.5
Sapium 5.9 6.3 0.4 2.3
Acer 5.9 2.2 0.0 0.4
Tilia 0.6 0.0 0.0 0.0
Lagerstroemia
short stamen type 8.8 212 31.7 24.1
long stamen type 0.0 0.5 3.1 1.5
Fraxinus 2.1 1.5 0.0 0.8
Others 2.9 2.9 5.3 3.4
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Fig. 1 Measured features of pollen grains. P: polar axis length,
E: equatorial diameter, W: wall thickness in polar area, RM:
rugulae width around colpus, RCM: rugulae width in central
part of mesocolpium.
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Fig. 2 Scanning electron micrographs of modern Lagerstroemia pollen. — 1-2: Lagerstroemia indica (sample 1)(1: short sta-
men pollen grain, 2: long stamen pollen grain). — 3—4: L. subcostata (sample 5)(3: short stamen pollen grain, 4: long stamen

pollen grain). — 5-6: L. subcostata var. fauriei (sample 8)(5: short stamen pollen grain, 6: long stamen pollen grain). scale bar
=10 pm.
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Fig. 3 Light micrographs of modern Lagerstroemia pollen. —
1-2: Lagerstroemia indica (sample 2)(1: short stamen pollen
grain, 2: long stamen pollen grain). — 3-4: L. subcostata
(sample 5)(3: short stamen pollen grain, 4: long stamen pol-
len grain). — 5-6: L. subcostata var. fauriei (sample 8)(5: short
stamen pollen grain, 6: long stamen pollen grain). Scale bar =
10 pm.
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Fig. 4 Scanning electron micrographs of fossil Lagerstroemia
pollen. — 1-2: short stamen pollen grain from Yawata. — 3:
short stamen pollen grain from Nakai. — 4: long stamen pol-
len grain from Nakai. — 35: short stamen pollen grain from
Lake Mikata. — 6: long stamen pollen grain from Nakai. —
7: short stamen pollen grain from Kashira Island. — 8: long
stamen pollen from Kashira Island. Scale bar = 10 pum.
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Fig. 5 Light micrographs of fossil Lagerstroemia pollen. —
1-2: short stamen pollen grain from Yawata. — 3: short sta-
men pollen grain from Nakai. — 4: long stamen pollen grain
from Nakai. — 5: short stamen pollen grain from Lake
Mikata. — 6: long stamen pollen grain from Lake Mikata. —
7: short stamen pollen grain from Kashira Island. — 8: long
stamen pollen grain from Kashira Island. Scale bar = 10 ym.
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Table 3 Size of modern and fossil Lagerstroemia pollen

Sample N P E P/E w RM RCM
No.
Modern pollen
L. indica 1 200 51.88£2.18 47.88 £2.03 1.13 £0.04 5.66 +0.68 0.76 +0.24 1.73 £0.55
(short stamen) 46.76-55.11 45.09-51.77 1.04-1.20 5.01-6.68 0.33-1.33 0.67-3.00
2 200 49.54+2.13 45.53+2.36 1.12 £0.05 5.29+0.63 0.71 £0.24 1.63 £0.47
43.40-53.42 36.74-48.43 1.04-1.36 4.18-6.68 0.33-1.33 1.00-2.33
L. indica 1 200 44.05 £ 1.67 38.54 £1.18 1.14 £ 0.03 3.11+0.41 0.22+0.03 0.30 £ 0.06
(long stamen) 41.75-46.76 35.07-40.08 1.08-1.23 1.67-3.34 0.17-0.27 0.20-0.40
2 200 43.64+1.27 37.58 £1.31 1.16 £ 0.04 2.96 £0.56 0.20+0.03 0.32+0.06
40.08-45.09 35.07-40.08 1.04-1.23 1.04-3.34 0.17-0.27 0.20-0.40
L. subcostata 3200 40.01 £2.54 36.59£2.48 1.04 £0.06 6.12+1.14 0.81+0.27 1.23+0.37
(short stamen) 35.07-46.76 31.73-45.09 0.95-1.30 5.01-8.35 0.33-1.33 0.67-2.00
4 200 40.40 £ 2.33 36.82 £2.36 1.06 £ 0.05 6.28 +1.09 0.80+0.17 1.22 £0.20
36.74-48.43 31.73-45.09 1.00-1.26 5.01-8.35 0.67-1.00 1.00-1.67
5 200 39.59 £2.31 36.69 £2.35 1.08 £0.05 6.34 £ 0.48 0.74 £ 0.32 1.13 £ 0.40
33.40-43.42 31.73-41.75 1.00-1.20 5.01-8.35 0.33-1.33 0.67-2.00
L. subcostata 3200 3727 £1.92 32.17 £1.70 1.16 £ 0.05 2.89+0.51 0.39+0.10 -
(long stamen) 33.40-41.75 30.06-38.41 1.05-1.28 1.67-3.34 0.33-0.67 -
4 200 37.21+£2.43 32.56 £1.97 1.14 £ 0.07 2.43 £0.68 0.38 +£0.07 -
33.40-41.75 30.06-36.74 1.05-1.28 1.67-3.34 0.33-0.50 -
5 200 38.67 £1.97 34.05 £1.70 1.14 £ 0.06 3.07+0.39 0.40+0.14 -
33.40-43.42 30.06-38.41 1.00-1.25 1.67-3.34 0.17-0.67 -

L. subcostata 6 200 40.61 +3.86 37.17 £2.85 1.09 £0.05 5.80+0.84 0.76 £0.21 1.52 £0.41
var. fauriei 33.40-48.43 31.73-43.42 0.96-1.22 5.01-6.68 0.33-1.00 1.00-2.33
(short stamen) 7 200 40.29 +2.88 36.99 £2.13 1.09 £ 0.04 6.04 +0.81 0.74 £ 0.23 1.33+0.33

33.40-43.42 31.73-41.75 0.96-1.16 5.01-6.68 0.33-1.33 1.00-2.00
8 200 40.84 +3.80 37.47 £3.06 1.09 £0.05 5.74+£0.83 0.81+0.29 1.53 £0.43
33.40-46.76 31.73-45.09 1.00-1.22 5.01-6.68 0.33-1.33 1.00-2.33
L. subcostata 6 200 37.93£2.19 33.36 £ 1.54 1.14 £ 0.05 2.86 +0.59 0.41 +0.06 -
var. fauriei 33.40-43.42 30.06-38.41 1.00-1.28 1.67-3.34 0.33-0.50 -
(long stamen) 7 200 37.88 £2.54 33.21+£2.21 1.14 £ 0.06 2.43 £0.68 0.39 +0.04 -
33.40-41.75 30.06-38.41 1.05-1.33 1.67-3.34 0.33-0.50 -
8 200 38.96 £2.17 34.08 £1.73 1.14 £ 0.05 3.03 £0.60 0.38 +0.14 -
33.40-43.42 30.06-38.41 1.00-1.25 1.67-3.34 0.17-0.67 -
Fossil pollen
Yawata 150 39.86 £ 1.74 35.20 £2.50 1.14 £ 0.09 6.51+0.93 0.91+0.24 1.24 £0.35
(short stamen) 35.07-43.42 30.09-40.08 1.00-1.32 5.01-8.35 0.67-1.33 0.67-1.67
Nakai 200 38.87 £2.33 34.01£2.75 1.15 £0.05 5.93 £0.94 0.89+0.27 1.13£0.25
(short stamen) 35.07-43.42 30.06-40.08 1.00-1.37 5.01-8.35 0.67-1.33 0.67-1.67
Nakai 3 36.74 £ 1.67 30.62 £2.55 1.20 £0.08 3.06 +0.48 0.38 +0.09 -
(long stamen) 35.07-38.41 28.39-33.40 1.15-1.29 2.51-3.34 0.17-0.50 -
Lake Mikata 200 37.94 £ 3.06 33.22+£3.49 1.15 £0.09 6.12+1.19 0.89+0.35 1.13+0.28
(short stamen) 30.06-43.42 25.05-40.08 1.00-1.41 5.01-8.35 0.33-1.67 0.67-1.67
Lake Mikata 12 35.09 £2.05 29.30 £ 1.42 1.20 £ 0.05 2.28 £0.60 0.40 £ 0.07 -
(long stamen) 31.73-38.41 26.72-31.73 1.11-1.28 1.67-3.34 0.33-0.50 -
Kashira Island 200 38.71 £ 2.67 34.03 £2.71 1.14 £ 0.06 6.60 +1.09 0.90 +0.37 1.19 £0.29
(short stamen) 35.07-46.76 28.39-41.75 1.04-1.42 5.01-8.35 0.33-1.67 0.67-1.67
Kashira Island 15 37.07 £ 1.81 31.40 £ 1.44 1.18 £ 0.06 2.95£0.35 0.39 +0.09 -
(long stamen) 33.04-40.08 28.39-31.73 1.10-1.28 1.67-3.34 0.17-0.50 -

N: number of measured pollen grains, P: polar axis length, E: equatorial diameter, P/E: P/E ratio, W: wall thickness in polar area, RM: rugulae
width around colpus, RCM: rugulae width in central part of mesocolpium. Upper row: mean = S.D. (um), lower row: range (Um). Refer to

Table 1 for sample number and to Fig. 1 for measured features.
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