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Susumu Okitsu*: Present conditions for the coexistence of Picea jezoensis
and Larix gmelinii on the Shmidt Peninsula, northernmost Sakhalin,
Far East Russia, and the deduced conditions for their past coexistence
in Hokkaido during the Last Glacial Age
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Abstract This paper describes the forest structure and the tree form and growth of Picea jezoensis and Larix
gmelinii forests on the Shmidt Peninsula, northernmost Sakhalin, and clarifies present conditions for their coexist-
ence on the Shmidt Peninsula. From these results, past conditions for the coexistence of these two species domi-
nant in Hokkaido during the Last Glacial Age are deduced, and reasons for the extinction of Larix gmelinii from
Hokkaido in the Holocene are discussed. The present conditions permitting the coexistence of these two species on
the Shmidt Peninsula are two-fold: reduction of suitable habitats for the establishment of Picea jezoensis associ-
ated with the reduction of height growth of this species, and frequent disturbances producing open habitats suit-
able for Larix gmelinii. Past conditions for their coexistence in Hokkaido differred between two periods of the
Last Glacial Age, the Last Glacial Maximum and the latest Late Glacial. In the Last Glacial Maximum, dry climate
could promote dominance of Larix gmelinii, while in the latest Late Glacial, a significant increase of disturbance
events promoted the shift of forest composition from Picea jezoensis through Larix gmelinii to Quercus mongolica.
The key factor to the extinction of Larix gmelinii from Hokkaido in the Holocene was probably the prevalence of
deciduous broad-leaved species such as Quercus mongolica throughout Hokkaido.

Key words: Hokkaido, Larix gmelinii, Last Glacial Age, Picea jezoensis, Shmidt Peninsula
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Fig. 1 Location of the Shmidt Peninsula (arrow) in north-
ernmost Sakhalin, Far East Russia, and the geographical
distribution of the Picea jezoensis forests in northeastern
Asia (black areas). Simplified from Okitsu (1996).
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Table 1 General description and quantitative features of
the studied stands of Picea jezoensis (P1-P3) and Larix
gmelinii (L1-L3) forests on the Shmidt Peninsula, north-
ernmost Sakhalin, Far East Russia.

Stand

Pt P2 P3 L1 L2 L3

59.5 53.2 46.8 33.4 27.5 48.6
24.0 25.0 25.5 22.5 21.0 22.5

Quantitative feature

Maximum DBH* (cm)
Maximum tree height (m)

Total basal area (m?*ha) 46.8
Total crown area (hatha)  0.51

55.5 48.6 33.7 23.5 33.7
0.57 0.57 0.69 0.65 0.62

Relative abundance
in basal area (%)
Picea jezoensis 94.7 98.6 948 6.7 3.2 0.0
Larix gmelinii 0.0 0.0 0.0 93.3 96.8100.0
Betula ermanii 53 14 52 0.0 0.0 0.0

*: Diameter at breast height (1.3 m in height)
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Table 2 Crown depth, crown area, and crown volume of
Picea jezoensis and Larix gmelinii canopy trees (taller than
15 m) in the six forest stands on the Shmidt Peninsula,
northernmost Sakhalin, Far East Russia. Means are shown
with standard deviations in parentheses. Significance of the
difference of means is based on the T-test. Crown volume
is simply expressed as the product of crown depth and
crown area.

Tree feature Picea jezoensis  Larix gmelinii - Significance

Crown depth (m) 15.1( 3.2) 6.8 ( 2.6) p<0.001
Crown area (m?) 5.9( 3.1) 10.2 ( 5.3) p<0.001
Crown volume (m?) 94.8 (64.2) 73.8 (57.7) n.s.
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Fig. 2 Relation between tree age and tree height of Picea
jezoensis (black circles) and Larix gmelinii (open circles)
on the Shmidt Peninsula, northernmost Sakhalin, Far East
Russia.
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