An altitudinal sequence of vegetation of Hokuriku
Region during the Middle Pleistocene as
reconstructed from the macrofossil plants
discovered in the Kureha Hills, Toyama, Japan
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Abstract

Based on the plant macrofossils discovered in the Kureha Hills, Toyama, Japan, a possible altitudinal vegeta-
tion sequence of Hokuriku Region during the Middle Pleistocene Period was reconstructed. Out of the fossil
plants discovered and identified, five coniferous tree species were selected. They were Abies homolepis, A.
veitchii, Picea jezoensis var. hondoensis, Pinus koraiensis, P. parviflora var. pentaphylla and Tsuga diversifolia.
Based on the ecological amplitudes of the extant respective species against the Kira’s warmth index (Wi), the
climatic conditions of the Middle Pleistocene Period were inferred. Then mean annual temperature of the region
during the Period was determined to be ca. 10.3°C lower than the present days. This suggested that altitudinal
belts of vegetation of the region were approximately 1,800 m lower than those of the present days. The implica-
tion of this would be that both evergreen broad-leaved forest belt and deciduous forest belt did not exist in the
region at the time and coniferous forests started immediately from the sea coast extending up to ca. 500 m asl.
Above the coniferous forest belt, a scrubby forest belt of Pinus pumila would have developed up to ca. 1,000 m
asl., and further up an extensive alpine tundra vegetation would have occurred to the tops of the mountain
ranges.

Key words: Hokuriku Region, Middle Pleistocene, paleo-environment, plant macrofossils, vegetation
reconstruction.
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Table 1. Ecological amplitudes of the six coniferous species in relation to Kira’s warmth index (Wi) and mean an-

nual temperatures as calculated from the warmth index

Ranges of the warmth index Wi (°C - month) for six coniferous species

minimum optimum* maximum

Picea jezoensis var. hondoensis 15 35 75
Tsuga diversifolia 10 38 65
Pinus parviflora var. pentaphylla 15 50 90
Pinus koraiensis 15 40 75
Abies homolepis 30 50 90
Abies veitchii 10 35 65
Wi at which six species can coexist 30 41%* 65
Mean annual temperature (‘C)as calculated from the Wi shown above  —0.9 3.4 8.6

* warmth index at which the species exhibited the highest frequencies.

** an average of the warmth indices of the six species.
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Fig. 1. A relationship between Kira’s warmth index
(Wi) and mean annual temperature based on data
of 200 weather stations including Japan and other
regions of t he world (adopted from Kojima 1996).
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Fig. 2. A schematic diagram showing possible elevational sequences of altitudinal vegetation belts in Hokuriku
Region during the Middle Pleistocene (MP) in comparison with that of the present days. A : evergreen broad-
leaved forest belt. B: deciduous forest belt. C: mountainous coniferous forest belt. D: subalpine Pinus
pumila scrubby forest belt. E : alpine tundra belt. MP : the Middle Pleistocene Period. The shaded horizontal

bars indicate boundaries of the belts.
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