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Microscopic Observations of Microbial Mats at Two
Hydrothermal Vent Areas: Suiyo Seamount and
Kasuga 2 Seamount

Yonosuke MAKI*2

Microbial mats were collected at two hydrothermal areas: Suive Seamount in Tzu-Ogasawara
and Kasuga 2 Seamount in northern part of Mariana Trough. The downy hairlike microbial mats
were examined using differential phase-contrast microscopy and flugrscent microscopy.
Microbial mat from Suiyo Seamount consisted of trichome which had strange cellular structures
staining with Acridine Orange and alse with DAPL Furthermore, the microbial mat included
trichome which contained granule of elemental sulfur associated with the strange structure. Two
non-branched and comparatively wide trichomes and one tapered trichome with sheath were
observed in Kasuga 2 Seamount, One of the wide trichomes was covered densely with bacillus
like small bacterial cell, and another trichome had vacuolelike structure in the cell, The tapered
trichome was similar to Calothriv. One trichome at Suivo 3eamount and three trichomes at
Kasuga 2 Seamount were all resembled morphologically to eyanobacteria,

Keywords : hydrothermal vent, microbial mat, trichome, sulfur inclusion, cyanobacteria
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Fig, 1 ddicrobial mat developed on sandy bottom at Suiye Seamount.

White and downy hairlike microbial mat stretched distinefly for aloul a few tens melers on sandy sea-floor. Variations in density
of while color probably indicate the thickness of microbial mat on sandy sea-floor,
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Fig. 2 Microbial mal on Botlwwedioies seplesrdiores al Suiyo Seamount
There were great difference in development of microbial mal on the shell, [ seemed steongly influenced by ibe concemrations of
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Fig. 2  Microbial mat on rock at Suiyo Seamount
Microbial mat {arrow) was distinct at edge of rocks,
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Fig. 4 Microldal mat Geerowd on rocks al Kasuga 2 Seamount
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Fig. 5 Intages of richome at Suiyo Seamount by diffevential phase-contrast microscopy,
Trichome had even diameter, did not branch, and there was no constriction hetween two cells. Cell size was aboul 14 = 30 =
2% — 55 g m. Trichome had a cell for attachument, and strange structure was observed in cell,
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Fig. 6 Images of trichomes at Suivo Seamount by Auorescent microscopy
The strange structure was stained well with Acridine Ovange and also with DAL
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Fig. 7  Trichomes containing various ameunt of clemental sulfur granule
Microbial mat collected from Suiyo Seamount contained trichomes which have granules in cell. Judging from the refraction, the

granule was elemental sulfur. The elemental sulfur looked solid and not globular, and distribute at center of the cell associated
wilh the strange structure.
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Fig. & Cabethrizdike trichome (JCASUGA [T5) included in microbial mat of Kasags 2 Seanount
Trichomes attached densely with one spherical cell to the surface of organism,
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Fig, 10 Trichomes (KASUGA IT LAY developed on rock al Kasuga 2 Seamaosunt
Trichane had even diameter and not branched. There were no congtrction etween two cells. Cell size was aloul 12 — 15 =
14 — 28 rm.
Vacusle-like structure was seen in cell,
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Fig. 11 Trichomes (KASUGA II LB) developed on rock at Kasuga 2 Seamount
Trichomes had even diameter and not branched. There were no constriction between two cells. Cell size was about 16 - 21
15 — 32 g m.Vacuoledike structure was not detected in cell image of differential phase-contrast).
Bacilluslike granules attached densely to cell surface (Acridine-Orange staining (2047: DAPT staining, &0, The size was about
0.4 % 1 =2 g m,and it was probalily bacteral cell.
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Table I Coraparizon of trichomes collected at two hydrothermal vents and trichomes of sulfur-oxidizing bacteda and cyanobacteria.

Organism Filamert Sheath Sulfur inclusion  Mofdfast Habitat Mote s
Diameter{um) i +j= e Marine./Fresh
Begiristos £1-50 = t = M. & F cottony masses
Thigtfiriy 1.0=1.5 + + + M. & F rogette
Thigploca =43 + + N M & F rmultiple filaments in single sheath
Leucothrix 234 N - + M&IF) {rogette)
d ynghya 1-80 + - - M. & F
Oneifatoris =100 = B - M. &F
Cafothrix £2.8~18 tapered +. colored - + M &F basal heterocyst
SUIYO I 4-20 - * AD- DAFI-stained structure
KASUGA IS 2-4 tapered + colored bagal heterooyst( 7}

KASUGH LA 1218 - -
KASUGA ILE 1§62 - =

vacuole-like structure
miassive adhesion of bacteria
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