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ON INTERNAL GROWTH LINES IN RUGOSE CORALS
——WITH AN EXAMPLE OF Kepingophyllum aksuense
Wu et Zhou FROM EARLY PERMIAN IN XINJIANG

Wang Xiang-dong

(Nanjing Institute of Geology and Paleeontology, Acedemia Sinica, Nanjing 210008)

Key words  Early Permian, Kepingophyllum, internal growth lines, growth rates, sedi-

mentation events
Summary

Growth lines are abrupt or repetitive changes in the character of an accreting tissue including
shells and skeletons, and these changes are usually related to changes in the environment (Clark,
1979).

There are various expressions of growth lines. Those annual lines of trees and shellfish were
first noticed, which can be seen as differences in color, thickness, relief, or shading. For this rea-
son, they can be recognized in two categories: external growth lines visible on the surface of orga-
nisms such as shells, corals; and internal growth lines visilb in thee section of pears, some corals
and so on (Text-fig. 1).

The periodicity of both external and internal growth lines is the most noticeable character. The
colors of shells grading gradually from light to dark and the arrangements of skeletons alternating
between coarse and dense reflect all changes of surroundings such as temperature, light, tidal cur-
rent, spawning, moulting, and even periodical solar action.

Growth lines on the epitheca of corals were irst recognized by Whitefield in 1898. More de-
tailed studies were made in 1963 by Wells who recognized epithecal banding of 2 orders, annual
banding and daily growth lines. He postulated tlat daily lines of every annual increment are results
of daily growth. Therefore, he obtained the result that there are roughly 400 days in the Middle De-
vonian year based on fine daily line on the epithera of the rugose coral Heliophkyllum halli. In ad-
dition, he came to an important conclusion that he earth’s rotation has been slowing down. From
then on more and more geologists, geophysicists aid even astronomers are interested in research on
well-preserved corals as geochronometers. Scrutton (1965) worked again on Middle Devonian corals
and recognized synodic month growth ridges betw en daily lines and annual banding. Johnson and
Nudds (1975) studied the Carboniferous coral Likostrorion, providing an equation which makes it
possible to compare the deceleration rates of earth rotation in different periods of geological time.

Research on internal growth lines in corals is mainly based on living scleractinians. Annual
alternating bandings of higher and lower density calcification by X-ray examination are the re-
sult of changes in seasonal temperature (Knutson ez gl., 1972, Weber ez al., 1975). Paleozoic favosi-
tids and Early Permian Wenzzellella irregularis alo have similar alternating bandings (Scrutton and
Powell, 1981; Ezaki and Kato, 1989).

The specimens are collected from Bed 27 of the Lower Permian Kangkelin Formation at Kai-
paizileike Section of Aksu, Xinjiang (Text-fig. 2). This bed is about 2.8 meters in thickness, consis-
ting of black-grey packstone with long-shaped cncolite composed of algae and crusted foramini-
fers and bioclasts. Other fossils from Bed 27 are he conodonts Sweerognarhius whitei (Rhods), Li-
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gondina sp.; the holothurian sclerites Eocaudina narginata Langenheim et Epis, Eocaudina guts-
chicki Frizzell et Exline; and the fusulinid Rugoscfusulina complicata (Schellwien).

INTERNAL GROWTH LINES IN KEPINGOPHYLLUM AKSUENSE WU ET ZHOU

Kepingophylium aksuense established by Wu and Zhou in 1982 is characterized by tertiary sep-
ta and brambly theca, usually discoid with a specal increase pattern.

In longitudinal section, skeletal elements can be distinguished into two parts: (1) The part with
lighter band: skeletal elements coarser in arrangement, lonsdaleoid dissepiments large and thin, sep-
ta vertically thin and sinuous and discontinucus t some places, interval between two tabellae large
(offsets originating from this banding); and (2) The part with darker band; skeletal elements den-
ser in arrangement, lonsdaleoid dissepiments small and thick, septa vertically thick and straight,
with calcareous thickened banding in syncolumela. Alternation from lighter band to darker band
must be the result from periodical changes of enironmental factors. Most authors consider that
growth lines are controlled by seasonal temperature. In summer, because of high temperature and
fast growth of corals, skeletal elements are coarser in arrangement. In winter, skeletal elements are
denser in arrangement. Therefore, an annual growth band is composed of a lighter part and a dar-
ker part (Knutson ez al., 1972; Johnson and Nucds, 1975; Weber ez al., 1975; Scrutton and Powell,
1980; Ezaki and Kato, 1989). However, except for living scleractinians, whether internal growth
lines of Paleozoic corals are the result from changes of annual seasonal temperature is mere conjec-
ture. In a specimen from Kaipaizileike Section pr served with both external and internal growth
lines, the external growth lines can be recognized as in 3 orders problable repressening the annual,
synodic month and daily growth lines. The contracted line between two external annual bands cor-
responds to the darker band in internal growth I'mes. Therefore, it can be concluded that the in-
ternal growth lines in K. aksuense are similar to those in living scleractinians, which are the result
from changes in annual seaconal temperature.

GROWTH RATE IN KEPINGOPHYLLUM AKSUENSE

Growth rate in corals varies with the average water temperature throughout the year and the
stricture of skeleton. The higher the average water temperature, the greater the growth rate, and the
_ more porous the arrangement of skeletal elements, the faster the growth of corals. Annual incre-
ments in an overall height ranging from 5 to 82 mm are given by Wells for :warm-water reef corals
with different skeletal elements in morphology. Corals from the Visean of Northern England, living
across the equator, show greater rates of growth (up to 69mm per year) than those from the Devo-
nian of New York living at 40° north of the equ tor (20mm per year) (Johnson and Nudds, 1975).
The dendroid Acropora has a greater growth rate of 70—80mm per year than the massive Porjies
{ute from the same area in the South China Sea with a growth rate of 5—10 mm per year (Nien Bao-
fu, personal communication).

‘The calculated growth rates from 8 specimen of K. aksuense give an average value of 5mm
per year (Text-fig. 3). The reason for the lower growth rate lies in its discoid-shape and location
in the temperate zone at 28°36” north of the equator.

From Text-figure 3 it is known that the growth rate in the same species at a locality and hori-
zon varies between 3.4 and 7.0mm per year. Therefore, besides seawater temperature and skeletal mor-
phology, microenvironment is also a factor influencing the growth rate of corals.

SIGNIFICANCES

Information about changes of environments must be reserved in skeletal morphology, texture
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and chemical components. Similarly, skeletal structure in corals varies with changes of sedimentation.
Two periods of growth can be recognized in Specimen 3 from Bed 27. The first period continued
for 16 years known by its growth rate of 3.7 mm per year, with a subsequent sedimentation event
resulting in the death of some but not all polyps (Pl. III, figs. la—c). The second (rejuvenescence)
period continued for 13 years and was broken by a larger-scale sedimentation resulting in the death
of all polyps (Text-figs. 4, 5). Based on Specimen 4 from Bed 23, three sedimentation events can be

recognized (Text-figs. 4, 5; Pl III, fig. 2a).

fig.

From the above statement, it can be summarized that (1) Sedimentation processes in geological
times are intermittent and can be distinguished into the relatively active and silent periods (Text-
5); (2) Frequency in the occurrence of sedimentation events can be reckoned by growth rates
obtained from internal growth lines; and (3) Rugose corals are very sensitive to sedimentation, and'

can not be killed by a small amount of sediment instead of their rejuvenescence.

B K& # 9
B A RORT S (R AP L SO S IR ¥ o

-

1—-3. Kepingophyllum aksuense Wu et Zhou

1,2.

3,4,

lab. JAKHESRAL KL 125 X1, 1b, X2.5, 1b.jla WFHECA BIDS: K002,8505: K27-2, 2a. #f
B0 5 %25 2b. HEDETE > X1 2. HUE>RAPERIERLE, X358 K006, BFShS: K27-6, 3.4fm"
KE>*2;2185: K008, FHG: K27-8, FBMEABTREBHEMAE, FBEREHE,
Kepingophyllum aksuense? Wu et Zhou

AL, X33 FI0 T 035,505 Q53-3, WEFIPE & i k#| > T = BRI A,

23| R I1

Kepingophyllum aksuense Wu et Zhou

la. BEM>A—MAEKEHRE B L KE,H 1b Wk, X155 1b. EEW R—MEEREHHALKE, %
le 9HAL X35 Le. HFDEE > RAEKLE> 5 1d P ERBIER RIS R(FLFTR), X1; 1d. EER
(REB) RELEKH, X BIES: K009, BhS: K27-9, FREEFEFREE AT, F -85 HEAH,

R |

Kepingophyllum aksuense Wu et Zhou

la. RG> 1b BRI BA»REEBR KR KRR, X2.5; 1b. HAREREEEK> X1/3; Lo WEW»>
X1/4; 8105 K003, BpphS: K27-3, 2a,b. S{MbHE, nIRERERHEREK, X1; BidS: K004, B
G K23-1, FRAEHREAREZERHUE, F - BERMKA.

K27 BREORR S, REXMLETRA LA EEYBARB KRG %> X35 FiEM 5 R 8 7R E 5
> T =BG R,



R T

Plate [

EMER: RESABBHNEKL

On Internal Growth Lines in Rugose Corals

7
\J

, ...cmmw%A

o
)

(]

b

¥
4



ERR: RSB HERL B i T

On Internal Growth Lines in Rugose Corals Plate I
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