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On the Seasonal Growth in Palaeozoic Tetracorals and

the Climate During the Devonian Period
By
TiNG Yine H. Ma
Contribution from the Institute of Geology and Palzontology,

Tohokw Imperial University, Sendai, Japan.

e
I INTRODUCTION

During the Year 1933, the present author has detected periodic change of
growth of the irregularity of the size as well as arrangement of the elements in
the vesicular tissue of some Paleozoic Tetracorals,!) and successively he also found
that the same pheﬂomenon occurs in Stromatoporoids from every Palzozoic and
Mesozoic formation,2) certain Palmozoic and Mesozoic Tabulate Corals, recent as
well as fossil Hexacorals, and furthermore in an Ordovician Bryozoa which he
occasionally examined.) In the works entitled “On the Seasonal Change of Growth
in a Reef Coral, Favia speciosa (Dana), and the Water-Temperature of the Japan-
ese Seas During the Latest Geological Times” and “On the Growth Rate of Reef
Corals and the Water Temperature of the Japanese Islands During the Latest
Geological Times” the same author has demonstrated not only that this feature in
the recent as well as fossil forms indicates but nothing more than the annual cyele
of growth in response to the seasonal change of the water temperature under which
the animals had lived, but found also the fact that the temperature of the district,
in which the polyps lived, is warmer and the length of the annual growth longer in
the same species or in the same genus of the recent reef corals. From the length
of annual growth in the same species of the recent as well as fossil reef corals
obtained from various places and from different geological formations, the author
has pointed out. furthermore, that the sea water temperature may have been much

1) T.Y.H.Ma: On the Seasonal Change of Growth in Some Palaozoic Corals, 1933.
2) See Bibliography 2, 5, 7, 22, 42, 62, 80, 83 and 85.
8) K. Ozaki: On Two Species of Ordovician Bryozca from South Manchuria, 1930.
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warmer during the time of the Raised Coral Reef (Lower Holocene) developed in
the Japanese Islands than in the recent as well as the time during the Rytkyu
Limestone (Lowest Pleistocene in age according to S. Nomura and N. Zinbo) 1) at
the same district; and from the measurements of the annual growth in the reef
corals he has concluded that the temperature of Tateyama district of the Main
Islands of Japan at the time during the Raised Coral Reef may have been neither
warmer nor much colder than that of the present sea of Amami-6sima Islands of
the Ryiikyi Group, and the temperature of the latter at that time may have been
nearly similar to that of the present Ogasawara-zima i.e., 5°C or thereabout higher
than that of the present-day at Tateyama and about 3°C for the monthly mean
average of the coldest month at Amami-6sima, and that the temperature of the
Ryiikya Limestone does not seem to have been much warmer than that of the pre-
sent-day.

In the present work, the author has attempted to apply the same method to
the Devonian Tetracorals, as far as possible, and from the measurements of annual
length of growth in the same species or the same genus from various places, he also
has tried to locate the equator during that time in Eurasian Continent.

In discussing seasonal change of growth in fossil corals there are two matters
of prime importance; one is the exterior feature, the annulations or periodic
swellings of growth, and the other is the interior peculiarities of the corals, R.
Wedekind’s theory of the septalcone of the Paleozoic Tetracorals.?) The present
author has examined samples of Mesophyllum, Cystiphyll Keriophyllum, Cerato-
phyll Campophyllum and Ptenophyll as well as other forms from Eifel in
Germany, Kwangsi in China and New York in North America together with the
figures given by Edwards and Haime,® and Wedekind and Vollbrecht,*) and in
his opinion such phenomenon as the annulation in growth as well as the feature

1) S. Nomura and N. Zinb: Marine Mollusca from the “Ryfky@ Limestone of Kikai-zima,
Ryiiky Group, p. 111, 1934,

2) R. Wedekind: Das Mitteldevon der Eifel, T. I, pp. 21-25, 1924.

3) Milne-Edwards and J. Haime: British Fossil Corals, pl. 31, fig. 2a; pl. 33, figs. 3b, 4, 1850-
1854.

4) R. Wedekind: Das Mitteldevon der Eifel, T. II, pp. 25-41, figs. 82-64, 1935; R. Wedekind
und E. Vollbrecht: Die Lytophyllidae des mittleren Mitteldevon der Eifel, pls. 1-38, 1931-
1932.
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upon which the theory of Professor R. Wedekind was based merely indicates the
annual cycle of growth in response to the seasonal change of the water tempera-
ture.

II. THE CHARACTER OF SEASONAL CHANGE IN GROWTH

Horizontal elements. In the forms which exhibit the feature of seasonal
change in growth, the vesicular tissue or the horizontal elements are arranged in
different densities at different heights above the base of the corallite; namely, a
part of the corallite in this type is provided with minute and densely crowded
dissepiments or vesicles as well as tabulae, while the parts under and overlying it
possess larger and less crowded dissepiments or vesicles and tabulae: and the ele-
ments in the densely crowded portion are, usually, thickened by the stereoplasmic
deposits.

Vertical elements. The vertical elements or the septa as well as the other
vertical tissue, in general, are more sensitive than the horizontal ones to the
seasonal change of the water temperature, they are stronger in development in both
the length and breadth at the densely crowded portion of the horizontal tissue.

III. MEASUREMENT OF ANNUAL LENGTH IN GROWTH
I. Genus DispHyLLUM de Fromentel 1861.

1. Disphyllum stachei (Penecke)

1894 Thamnophyllum Stachei Penecke: Das Grazer Devon, p. 594, pl. VIII, figs. 1-3; pl. XI,
figs. 1, 2.

1894 Thammophyllum Hornesi Penecke: Ibid., p. 595, pl. VII, figs. 13, 14; pl. XI, fig. 3.
1894 Thamnophyllum Murchisoni Penecke: Ibid., p. 595, pl. VII, figs. 15-17.

Locality Author PL* Fig.* Annual Length
Plabutsch in Graz of Austria Penecke 7 13,14 4.50 mm.
» » 7 17 3.50
Gaisberg in Graz of Austria % 8 2 4.00

*Indicates the orginal plate and figure or figures of the author cited at the left.
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1826

1826
1843
1853
1866

1866
1886
1892

1900
1900
1902
1903
1908

1920
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2. Disphyllum goldfussi (Geinitz)
PL I, Figs. la-1d.

Cyathophyllum caspitosum Goldfuss: Petr. Germ., T. 1, p. 60, pl. XIX, figs. 2a, 2b, Z¢,
2d.

Cyathophyllum hexagonum. Goldfuss (pars): Ibid., p. 61, pl. XIX, figs. 5a, 5h, be. 5d.
Cyathophyllum czspitosum Romer: Verstein. d. Harzgebirges, p. 4, pl. II, fig. 10.
Cyathophyllum cwmspitosum Edwards and Haime: British Fossil Corals, p. 229, pl. 51,
figs. 2, 2a, 2b.

Taniocalamolopas adhzse Ludwig: Corallen aus paldolithischen Formationen, p. 218,
pl. LXIII, figs. 4, 4a, 4b.

Astroeals thus i Ludwig Ibid., p. 222, pl. LXII, figs. 2a-c.
Cythophyllum ceaspitosum Frech: Cyath. u. Zaphr., p. 70, pl. III, figs. 9-14.

Campophyllum Gregorrii Jack and Etheridge: Geology and Palzontology of Queens-
land and New Guinea, p. 60, pl. ITI, figs. 15-18.

Cyathophyllum cespitosum Lambe: A Revision of the Genera and Species of Canadian
Palzozoic Corals, p. 145, pl. XII, figs. 3, 3a, 3b.

Caythophyllum Arazis Frech: Das Paliozoicum in Hocharmenien und Persien, p. 184,
pl. XVII, figs. 5a, 5b, 5e, bd, 5e.

Cyathophyllum caspitosum Lebedew: Bedeutung der Korallen in den devonischen Ab
lagerungen Russlands, p. 149, pl. 1T, figs. 18, 19, 20.

Cyathophyllum caspitosum Penecke: Das Sammelergebnis aus dem Oberdevon von
Hadschin, p. 146, pl. IV, figs. 2a, 2b, 3a, 3b; pl. V. fig. 1.

Cyathophyll it var. brevi: tum Reed: Devonian Faunas of the North-
ern Shan States, p. 4, pl. I, figs. 3-6.

Cyathophyll i var. breviseptate Yabe and Hayasaka: Paleont. of S. China,
p. 136, pl. VIII, fig. 7.

1985 Disphyllum goldfussi Lang and Smith: On Cyathophyllum caspitosum Goldfuss, p. 568,
: textfigs. 23, 24; pl. XXXV, figs. 4-8.
Locality Author PlL Fig. Annual Length
Eifel or Bensherg, Germany Goldfuss 19 2a 6.00
» ” 19 5b 7.00
Lang &
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Locality
Bensberg, Germany
Harz, Germany

»
Reinland, Germany
Refrath near Koln, Germany

»
Sadarak in Turan, Asia Minor
Uchta in Timan, Northern Russia
Hadschin in Asia Minor

»
Padaukpin, North Shan State
Ping-wu-hsien, Szechuan, China

Pas de Calais, France

Torquay, England

Author = PL

Smith 35
Romer 2
Ludwig 63

» 62
Frech 3
- 3
» 7
Lebedew 2
Penecke 5
» 4

1
1

s

Reed
(6283)*

Edwards &
Haime 51

Fig. Annual Length

4 7.00
10 6.50
4, 4a 5.00
2 10.00(?)
9 5.00
13 5.00
5e 4.00
19 No seasonal change
1 2.50
4a 2.50

4-6 No seasonal change
1b, e, 1d #
10.00

2 16.00

3. Disphyllum czespitosum (Goldfuss)

PL I, Fig. 2; Pl II, Figs. 2a-2d.

1881 Fascicularie it hliter ;

¥ des Devon, p. 103, pl. IX, figs. 6, 7.

1894 Thamnophyllum trigeminum Penecke:

Das Grazer Devon, p. 596, pl. VIII, figs. 4-6.

1902 Cyathophyllum carbonicum Lebedew; Korallen in den devonischen Ablagerungen Russ-

lands, p. 179, pl. IV, figs. 54-57.

1909 Phacellophyllum caspitosum Giirich: Leitfossilien, 2, Devon, p. 102, pl. XXXI, figs. ba,

5b.

1935 Disphyllum caspitosum Land and Smith:

573, textfigs. 28, 29; Pl. XXXV, figs. 1, 2.
1935 Disphyllum trigemme Lang and Smith: Ibid., p. 575, textfigs. 30, 31.

On Cyathophyllum caspitosum Goldfuss, D.

*Registered Number of the Institute of Geology and Palmontology, Téhoku Imperial Uni-

versity, Sendai, Japan.



