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Understanding the mechanism of dispersal of microalgae by various vectors is one way to elucidate their
distribution. A bird can be the mean of transportation for the epizoic diatoms from one water body to
another. In this study, the number of cells and species composition of diatoms attaching to the feathers
of the plumage of seabird Cerorhinca monocerata (rhinoceros auklet) was investigated with Teuri Island
(44.414° N, 141.294° E), Hokkaido, Japan. A comparative study with diatom species growing on nesting
sites and the surrounding shores was also conducted to clarify the characteristics of attached diatoms.
We collected them by washing plumage obtained from 23 individuals of adults. Diatom densities on
the feathers ranged from 0.105 + 0.038 to 0.406 + 0.300 cells cm ™, which were very low compared to
values in other aquatic animals. Twenty-eight species occurred in the samples of the plumage, and 27
of them corresponded with diatom species collected from the environment around nesting sites. These
were common diatoms found on coastal rocks and seaweeds and were not unique to bird feathers. Some
diatom cells attached to the plumage contained intact chromoplasts. Although the birds’ body surface
will not be a favorable environment for diatoms, some diatom species may survive on the surface for a
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certain period.
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2018 4E DY b VAR EOHEEO ML O (BRHE
fii 72) & 0.406 Mz cm 2 (= 0.300) T (Table 1), WaRE
WEKAERED 20 (R0 1M, (&M 19M), Bok4EM
W58 (TNTEM) ThH-oie (Table 2)o HEHFHED
3% L, EoR U= fIX, Licmophora communis (Heiberg)
Grunow (7 7 16 fEARICATHE, HIBISERE 0-67.6%, Fig. Ic,
d), Preroncola inane (Giffen) Round (7 b7 16 fEAIC 7,
HIRBEE 0-28.3%, Fig. 1g,h), Licmophora gracilis (Ehrenberg)
Grunow (7 F7 15 KA, HIBUHEE 0-14.8%, Fig. 1m,
n), Licmophora paradoxa (Lyngbye) C. Agardh ("7 ~ 7 15 ff
I, HESEE 0-19.0%, Fig. la,b), 3B XU Tabularia
investiens (W. Smith) Williams & Round ("7 b 13 {E{AIC 1,
HIBISERE 0-15.7%, Fig. le,f) D 5FETH o7z, Craspedostauros
britannicus E.J. Cox (Fig. 1k, 1) DRI N/zD X 4 E kD
HTHo T, AR S 50% DL LMLk E H-o 7z
(Table 1, individual no. 10). Cocconeis scutellum var. parva
(Grunow) Cleve, L. communis, L. paradoxa, P. inane, T.
investiens (&, HIMIMNICEZREL EOMPENEZEN TV,
1% 5% 1% F8 12 D W T & Thalassionema nitzschioides (Grunow)
Mereschkowsky (Table 1 D*F1) @D & 7z 2 @1k H 5 W 7R
Tz hy, 0.005 Ml cm 2 K Tdb o Foo IR DA 5 HE BT
Hantzschia amphioxys (Ehrenberg) Grunow, Humidophila
contenta (Grunow), Luticola mutica (Kiitzing) D.G. Mann (Fig.
1i,j), Mayamacea recondita (Hustedt) Lange-Bertalot 35 X U
Pinnularia sp. © 5 FNHE L, 1A% 72 0 F15 2% LLFD
HBSHE 2R LT,

2019 DY b U {AR EOEREOMLE L O EIX 0.105
MM cm 2 (= 0.038) T (Table 1), WNaR& 2018 4F i fh X
B eWKEMIEI DR 7 (TXRTEN), BKERD 6
T RTHEN RSN WkEFE7EDS>5, 55
13 2018 FFICE RN E N TH > 7eAY (Table 2), MLk
D, TRTOMKICHENT0.020 il cm 2 LA FTH >
7z (Table 1), BIKED(FEHEHBEE Encyonema lange-bertalotii
Krammer ZB& < 5 fH 2018 fFIC & MBI L7z (Table 2), Z
NEDOHRTE L. mutica FWEARDE T 23 @{AH 16 AN
SR E N, 0.072 Ml cm 2 B L 7oAk & JLH & N7z (Table
1, individual no. 18, Fig. 1i, ) 1D 4 F D HEKEMIZ VT
NOMEAETE 0.050 il cm 2 K THoTze TNEDOHT
Pinnularia sp. DA EEEMAANIC A MAk7x £ OMIRIE NS
Nz,

BEMMADBE CHONTER

2018 4E X 171 (& L 5 38, Ulothrix sp. Eh 5 15
) DR E N, PELoHEE B Lo 16 THH-
7z (Table 2), 2019 /i3 26 f (W -5 158, Cladophora
sp. LD 148 DTN, PELOHBEE K LD
7HTdH-o7 (Table 2),

EHEMOLIERICHONTESR

T8Eh 513 Hantzschia amphioxys, Humidophila contenta,
Luticola mutica, Mayamacea recondita, Pinnularia sp. O % 7K
AHE 5 R E N, INTPIE Lo E —E L7z (Table
2), B THEEPAMBIEIZE U 7z BRI Pinnularia sp. D EHE
IS E NI

BELICRENEZ TV REDENBYHRICHONESR

2018 EE 7 VR 0 ikfa L VEA S 11 Ff, Kv/r 0ff 1t
M5 6 DG 17 MR EN, PELOHEL—KRLED
W11 FETH-7 (Table 2), TD B, HESHENEN >
Tz DA & M D Licmophora communis & Pteroncola inane
T, PELTEHMIENZ W ETH > (Table 2), 2019 4F
BAAFTTOFM2ILZNZENDDS 10FEL 195, Ky 70
WA LD D 4 FOF 26 ORI N, PELOHEE7 M
D 5 BAFEMED Cocconeis scutellum var. parva, L. communis,
Nagumoea sp., Navicula salinicola Hustedt, P. inane ® 5 f#
M— U7 (Table 2), &¥, WFELLFNEYHICEENS
ERRAGROFZ LA LI ENTED, MREENKNETH >
2o

2

AT TR, HHCBOWTHEOHEEY U b EEH
ZERET BT LKL, PE LN D 2018 4 & 2019 2
BHY TR 28 MOEEREEZ RN Lz, 51T, 28D 5 B,
Proschkinia sp. Z2BR< 27 FEOEEENE B{EOHE, HH
o TtEh, HEVIET UL ABOFTNE DN
TN TEE SNz (Table 2), TNSEDOHBIT—X2D—E
&, P L OEEOEAE S OIFHER B0+
BichrcrzRLTBY, ZTIKEETZHEN YYD
BHODOEIK (3.1 K] day ), KRE (13.1 i day D),
iz & 0178 (Kato et al. 2003) IPIBICHE LIz & H#E
HEND, AT TIEIKE MR OFERICATE LT Eg %
R L TWehS, AR OC ORRIZEREE N UIERED
BEOM N2 RE T 28R THB, 7 N TDOPEICNET
% EEE O A 1% 0.034-1.332 fllfid cm 2 Td > 7z (Table
Do TOMEIXfOBY), B2, & AT I H A Lepidochelys
olivacea (Eschscholtz) DF%E FOMIIIEE 817,900-2,768,500
HAE cm2 (Majewska er al. 2015b) 12tk % & fieh Tk
Vo UL, 7 NYOHBIEBIOM, —HIC 1], %R
M & H MR8 242 kil) % (Takahashi et al. 1999,
Kubo ez al. 2018), IREABHAREREMZHEL Y X2 —
(2017) DI KNI, KIEETIE 37 TDODODELL T
W3 EHEEI NIz, W2 T, U hYOEKEEATHS &I
HWICZ < OHEEMEIEN 2 ATREMED E V. TAUSEEROHT:
REFMOIEK (Stigall 2018) 721 Tk <, KEREBE DT
BIHIPAN CHEB 9 2 ERRAARTE R OB R F RO Z
TE (RDY5 2003), T5EZEHMEZEAETLICE
MBEEZ 5,
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Table 2. The occurrence of diatom taxa on the plumage of rhinoceros auklets, on the beach, in the stomach contents of fish, and in the soil of the
rhinoceros auklet colony in Teuri Island, Hokkaido, Japan. “*” indicates planktonic species.
£ 2. D D HB U T B L - OHNEY) - BRI, S I N, AR 2R

Month, Year May, 2018 July, 2019

Diatom taxa lumage beach stomach lumage beach stomach soil
p g contents of fish P e contents of fish  in the colony

Marine species
Achnanthes sp. 1
Achnanthes sp. 2

Amphora sp.

Bacteriastrum delicatulum*
Berkeleya rutilans O O

Chaetoceros compressus™*

Cocconeis californica

Cocconeis costata O O O
C. scutellum var. parva O O

C. scutellum var. scutellum

Cocconels stauroneiformis

Coscinodiscus lineatus*

Craspedostauros britannicus O O O
Cyclotella sp.*

Delphiners surirella
Fragilaria striatula
Fragilaria sp.
Fragilariopsis cylindrus
Gomphonemopsis sp.
Gomphoseptatum aestuarit
Grammatophora marina
Halamphora coffeaeformis
Licmophora communis
Licmophora gracilis
Licmophora paradoxa
Nagumoea sp.

Navicula salinicola
Navicula sp. 1

Navicula sp. 2
Neodenticula seminae*
Neosynedra provincialis
Nitzschia bicapitata*
Nitzschia distans O
Nitzschia dubiiformis

Nitzschia sp. 1 O O

Nitzschia sp. 2

Proschkinia sp.

Preroncola inane
Psammodictyon constrictum
Rhabdonema sp.
Rhoicosphenia sp. 1
Rhoicosphenia sp. 2
Tabularia investiens O O
Thalasstosira nordenskiordir*

Thalassiosira sp.*

Thalassionema nitzschioides* O

T. pseudonitzschioides*

Thalassiothrix sp.*

Seminavis sp.

Number of species 20 18 17
Freshwater species
Encyonema lange-bertalotii
Hantzschia amphioxys
Humidophila contenta
Luticola mutica
Mayamaea recondita
Pinnularia sp.

Number of species

O

00
O00O0O0
OO0 0O 00O 000 00

OO0
OO0

O

00000
O

O000O0O 0O
O0O000O 0O
OO

O0O0O0OOOOOOO

O

O
O
O 00000

O
O
O
O
O
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Fig. 1. Seven dominant diatom species on the plumage samples from 25 auklets on Teuri Island, Hokkaido, Japan, in May 2018 and July
2019. (a, b) Licmophora paradoxa. (a) valve view, (b) girdle view. (¢, d) Licmophora communis. (c) valve view, (d) girdle view. (e, f) Tabularia
investiens. (¢) valve view, (f) girdle view. (g, h) Pteroncola inane. (g) valve view, (h) girdle view. (i, j) Luticola mutica. (i) valve view, () girdle view. (k,
1) Craspedostauros britannicus. (k) valve view, (1) girdle view. (m, n) Licmophora gracilis. (m) valve view, (n) girdle view.

1. IXRTOPEDARICB N THEBEDN S > 7278 . (a,b) Licmophora paradoxa. (a) &, (b) #im#. (c,d)
Licmophora communis. (c) &, (d) W@ (e, f) Tabularia investiens. (e) f&ifif, () M@l (g, h) Preroncola inane. ()
i, (h) Wi, G,j) Luticola mutica. () 7%, G) w#E. (kD Craspedostauros britannicus. (k) %, (D if#EH. (m,
n) Licmophora gracilis. (m) 7%ifiE, (n) HFiH#E.
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