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Abstract

Colony is the basic geometric construction of coral reef. However, both the forming regulations of colony and reef are still
obscure. In this study, we reconstructed 21 important samples by high-resolution micro-computed tomography to investigate
coral growth pattern and parameter. Our skeleton and canal reconstructions revealed characteristics of different coral species
and we further visualized the growth axes and growth rings to reveal coral growth directions. We drew a skeleton gray-scale
map and calculated coral skeleton void ratios to reveal skeletal diversity, devising a method to quantify coral growth. On the
bases of the 3D reconstructions and growth parameters, we investigated growth strategies of different coral species. This work
extends the knowledge of how reef-building corals grow their colonies, giving a hint on reef forming regulation. The data of this
paper contain large amount of coral growth information, and can be used in further research on reef forming patterns under

different conditions. The method used in this study can also be applied in animals with porous skeletons.

Hosted file

Manuscript.docx available at https://authorea.com/users/420011/articles/526391-micro-ct-3d-
reconstructions-reveal-coral-growth-pattern-and-parameter

alice

P. verrucosa

W calice Internal canal M Axial canal Skeleton T = Top view F = Front view


https://authorea.com/users/420011/articles/526391-micro-ct-3d-reconstructions-reveal-coral-growth-pattern-and-parameter
https://authorea.com/users/420011/articles/526391-micro-ct-3d-reconstructions-reveal-coral-growth-pattern-and-parameter

i o
M. foliosa S. hystrix
Calice M Axial canal Internal canal ] Budding site  U.s = Upper surface L.s = Lower surface



16 Jun

n Au

Axial growth B Radial growth \\
—_— —_—
",.1/
| L |

B Growth axis reconstruction —-— —

D

Lateral growth

Step one
D = Distal P = Proximal

Z

— A. millepora

A. muricata

% P
A. digitifera , . .‘%\ £
f— R W
N - St sHE
.. -
,, S. hystrix 7 Pankeli
Dichotomous Polytomous Divergent



D Gray-scale
gradient
65000
60000
55000
I50000
A. muricata M. foliosa P. verrucosa S. hystrix 45000
EA Ratio (%) Volume ratio of each gray-scale gradient in coral skeleton
50 40000
= 35000
30
30000
20
25000
10— -
0 20000
A. muricata M. foliosa P. verrucosa S. hystrix Species
F ~Gray-scale 65(|)00 60(|)00 55(|)00 50(|)00 45(|J00 40(|)00 35(|)00 30(|J00 25(|)00
Species 60000 55000 50000 45000 40000 35000 30000 25000 20000

A. muricata | 0.835% 14.333% 42.140% 20.635% 6.046% 4.255% 4.441% 7.315% 0.000%
M. foliosa_ {0.070% 0.305% 3.039% 34.840% 30.607% 11.349% 9.629% 10.161% 0.000%
P_verrucosa | 0.065% 0.291% 3.965% 41.902% 26.826% 8.457% 8.274% 10.220% 0.000%
S. hystrix_10.000% 0.000% 0.000% 0.000% 0.001% 1.942% 45.269% 48.431% 4.357%

Select and measure " . 0 =0.01356
basic data in each slice C A Skeleton void ratio 0.863
0.9 0.848;
4 0836
08 0=008715 0=0.03355
-y 0.651
o0 =0.03801 0.591
. i -
0.595
A=0.613] A= 0.849
B . foliosa B A. muricata P. verrucosa S. hystrix  Species
A =Average o = Standard deviation
B Rato Group One Ratio Group Two Ratio Group Three
M. foliosa
0.5 0.5] 0.5
Y4 z Z
500 1000 1500 2000 2500 . 500 1000 1500 2000 2500 500 1000 1500 2000 2500
Ratio Ratio Ratio
A. muricata
05 M 05— e OISM_A.,—‘\_\\_\
Z Z V4

500 1000 1500 2000 2500 3000 .500 1000 1500 2000 2500 3000 /500 1000 1500 2000 2500 3000
io io io

Rat Rat Rat

P. verrucosa
Lr—
0.5 ,_,———\/—ﬁ'—’/“ 0.5 ———_——————— 05
Z z z

200 400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 1400 1600 200 400 600 800 1000 1200 1400 1600
tio Ratio Ratio

S. hystrix W""N‘N“""""\ P st WV\M-WNM

0.5 0.5 0.5]

Z Z Z

600 1200 1800 2400 3000 3600 600 1200 1800 2400 3000 3600 600 1200 1800 2400 3000 3600




preliminary

may

d. Date

reviewe

This a preprint ar

)

382122.2879367!

62!

au

10.2254

loi.org

or

ithout permis

served. No reuse

ht holder is the author/funder. All

16 Jun 2021 T'he copy

e

osted on Auth

P

HRCT Reconstruction Samples
Family Acroporidae

| Genus Acropora

A. digitifera A. millepora  A. mur/cata A murlcata branch
Genus Montipora
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Family Pocilloporidae

Genus Pocillopora
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Genus Seriatopora
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