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Masahiko MIYATA*, Megumi OKAZAKI* and Kurazo FURUYA*: Site
and nature of calcium carbonate deposits in a calcareous brown
alga Padina japonica (Studies on the calcium carbonate

deposition of algae-I).

FRIRBL X, HhicERo CaCO; 2UETIHOBHTH Y, FRHEARFNICIE,
B, HAEEE, IN BE &% HEEL LoMpPIcE AL T b i
ThBRREIZEbNS CaCOs ofEREIIY, FRARMBIVT 7 VARED 2B
bh, Brk Vv TFhhr—FoREoZcBOATR Y, MHOEERE b OBEIW
ERBERRVY, ZRALRRENEDL ) LT CCO; 2EFTZ00, $oh
OEHERFESH T 32, Wb BERAAERARRI T 208RRTH 5. FE
bit, BIRILREED LTSI, S5icid, HEOVWHE ZEMIZET 0P E >
THBSEMEREIEEH V2 B2 500 LEL 3, 0L SRBA» D, B,
Borowitzka & (1974)® i3, HRED CaOC, LHFMAL & EMEICL T, AKFEE 3>
DEZ HET 5T L e RBT. TOWER, TRCOARRKEICKEL rmRIE#EEE
23500, BB T, Bor0RKIBBRFETsZ LETRL I

EELZ, BREROK2%NE CCO; 2R3V IYFIBAXTVFY Padina
japonica » CaCO, WEMM & EEMETFEMGEX AT, E20R/SHEFER
EFEMETETRERNIZ L VRFL O TEOREERET 5.

HHEFE

#* %+ % F 7 Padina japonica OKAMURA %, 19754, R EE, L+ BIc TREL
Too BRAEBEB OBRMKERBKCTHEI AR BEL b0 2BERABL LI A2 TV
FUI, BRILASZEL L, AR 3 LE(ERE) &, HBARRLO T (Fim)
ORUHBH Y, E5IEDEET SO THER age OFCFITHMEHVETRD 3,
ZZCEEOLT (FY) WECKIMEERz v TEzoREEHEL 7= (Fig. 1),

* WHEEAPEWEHRE (184 FRE IS HFH R 4-1-1)
Department of Biology, Tokyo Gakugei University, Koganei, Tokyo, 184 Japar.

Bull. Jap. Soc. Phycol. 25: 1-6. 1977.



W OB 2% H1%5 EWMmS5243 A

r(¥ =

3 o
N e
e et ;.::éft“‘l;‘,,

Figs. 1—6. Padina iaponica

1. Upper surface view of the thallus. On both surfaces many calcareous bounds are ob-
served (not shown in figure). The heavy depocsition of the CaCOg is evident by its whitish
color of the upper surface. 2. Longtudinal section of the thallus, showing the two layers
in close contact. c: deposits of CaCO3, h: hair, s: sporangium. 3. Lower surface view of
the basal part. Outside surfaces of the individual cells are covered with massive deposits
of CaCOg (%x300). 4. Upper surface view of the basal part. Outside surfaces are covered
with many needle-like crystals (%2,200). 5. Needle-shaped crystals on the upper surface of
the marginal part (x17,000). 6. Lod-shaped crystals on the lower surface of the marginal
part (x%10,000).
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Figs. 7—12.
7, 8. Lod-shaped crystals on the upper (7) and lower (8) surfaces of the basal part

(x10,000) 9, 10. Crystals of indeterminate structure (9: crystals on the lower surface of

the marginal part, %4,500. 10: crystals on the lower surface of the basal part, %2,200). 11.
Transmission electron micrograph of the needle- and lod-shaped crystals on the upper surface
of the marginal part (x20,000). 12. An electron diffraction pattern obtained from one
crystal (arrow) shown in I1. These crystals were identified to be aragonite single crystal.
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Tzo HERAL EER S L CEENET BMs:, HAETM JSM-50A, JEM-7 Tp
B,

& #

FEFUF U A SR T TORBEO—IE s EMSTHEL LD
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Type A TypeB
7 éééﬁggg
Chrysophyta Rhodophyta Phaeophyta (Padina)
(Coccolithophoridaceae) (Coralllnaceae) Chlorophyt a (Halimeda)
Rhodophyta (Liagora)
Calcite Calcite Aragonite

Fig. 13. Types of calcification process arranged according to the site of initial formation of
CaCOs deposits. This figure was made mainly from the description of Borowitzka et al.
(1974).
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Summary

In the present paper the surface fine structure and the nature of calcium
carbonate crystals of a calcareous brown alga Padina japonica were described.

The algal surfaces were studied with a scanning electron microscope at
the marginal and the basal parts of upper and lower sides of the thallus. The
needle- and lod-shaped crystals were predominant on the entire surface of the
thallus. The former was about 0.2 um wide and up to 5um long, and the
latter was about 0.3 ym wide and about 3 yum long. Among these crystals, the
patches of another type of crystals of indeterminate appearance were observed.
These crystals seemed to be recrystallized from resolved needle. or lod-shaped
ones.

The nature of needle- and lod-shaped crystals were identified to be ara-

gonite by selected.area electron diffraction.
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