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STUDY ON PRIMARY VASCULAR SYSTEMS OF CORDAITEAN
STEMS SHANXIOXYLON SINENSE AND PENNSYLVANIO-
XYLON TIANII IN COAL BALLS FROM SHANXI

Tian Bao-lin

and Wang Shi-jun

(Deijing Graduate School, China Institute of Mining and Technology)

Summary

Two kinds of cordaitean stems, Shanxioxylon

sinense and Pennsylvanioxylon tianii, in coal balls

from Upper Carboniferous in Taiyuan, Shanxi,

are very well-preserved, providing material for us
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to study their primary vascular systems in detail.

In Shanxioxylon sinense, there are 21 sympo-
dia, which unite into 8 sympodial complexes, each
consisting of 2 or 3 sympodia. From one of the
sympodia arises a single leaf trace, with mesarch
primary xylem, and thus the stem’s primary vas-
cular system appears to be an open and complex
one. The leaf trace goes through the secondary
xylem in a nearly horizontal course; then it bends
upward abruptly and divides into two strands in
the outer cortex. . The stem possesses a 8/21 phyllo-
taxy.

In Pennsylvanioxylon tianii, the primary vas-
cular system consists of 13 sympodia, which do not
unite into sympodial complexes. From each of the
sympodia arises a double leaf trace, and thus the
stem’s primary vascular system appears to be an
open and simple one. The leaf trace goes through
the secondary xylem in a horizontal course, and
the stem possesses a 5/13 phyllotaxy.

The primary vascular system of Shanxioxylon
sinense is comparable to that of Pennsylvanioxylon
validum, consisting of sympodial complexes, but
in P.validum there are 2 to 3 or 4 sympodia, with
some of them fused together. The sympodial com-
plex or Shanxioxylon sinense consists of 2 or 3
sympodia, with none of them fused together, ho-
wever.

The primary vascular system of Pennsylva-
nioxylon tianii is different from those of Shanxi-
oxylon sinense and Pennsylvanioxylon wvalidum,
but very similar to those of modern conifers.

K. L. Whiteside (1974) considered that the
primary vascular system of P. walidum consisting
of sympodial complexes was advanced, even hig-
her than those of some modern conifers, and so
he reached a conclusion that cordaites was not the
direct ancestor of modern conifers. But how to
explain the similarity in the primary vascular sys-
tem between P. rianii and some of those modern
conifers still remains a problem. It seems that
there are two evolutionary lines in cordaites. One
is represented by Shanxioxylon sinense and Pen-
nsylvanioxylon validum, which could only lived
in a warm and humid environment, probably de-
scending from certain earlier plants (such as
Eristophyton fascicularis and Bilignea solida in
Earlier Carboniferous) and becoming extinct due
to the coming of a dry climate at the end of Per-
mian. The other is represented by such elements
as Pennsylvanioxylon tianii, which had adapted
themselves to a dry environment, thus capable of
persisting into Permian or even into Mesozoic, and
from which some of the modern conifers have

derived.
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