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Large benthic microbial 
communities in sulphide biota under 
Peru-Chile Subsurface Countercurrent 

BE NTHIC observations off thc coast of Chile have consistcntly 
disclosed thc prcscnce of largc cohcrcnt microbial communities 
living at dcpths of about 50 280 m in the H ,S-con tainino scdi­
ments oí the shelf in contact with the deoxyge;1ated watertor the 
Peru Chile Subsurface Countcrcurrcnt (SCC). Similar obse r­
vations were also madc off Peru in 1969 by Gilbert T . Rowc. and in 
1976 by G. T. Rowe and John Waterbury oí Woods Hole 
Occanographic lnstitution. Thc microllora. \\chich has only bcen 
reponed once beforc in thc litcraturc 1

• has bccn known for ycars by 
thc local fhhermcn who cal! thcm e.,1o¡H1 (Spanish for unclcanscd 
wool or fiax) due to the filarnentous appearance of its main 
cornponents. 1 n this repon I describe this rnassive microbial 
community which includes organisms typical for sulphide biota, 
and may havc unsuspcctcd importance in thc ecology and 
economy of thc sea off western South Amcrica. 

Rcpctitivc quantitative grab sampling off Conccpcion. Chile 
(36 35'30"S. 73 04'20"W) al 60-m dcpth. indicatcd biomass of 
106 g (wet weight) per 0.1 m2 for th<.: microbial componen t. \1 hile 
thc benthic infaunal biomass in thc samc sample attained only 
11.5 g (wet weight) pcr 0.1 111 2 (Peterson O. l-111 2 samplc wa,hed 
through a 0.25-1111112 sicvc). Preliminary cxamination of the 
community has shown that it consists of many kinds oí pro­
karyotes. The main constituent. however. is typically large 
filaments of Tlrioploca spp. This gcnus of gliding bacteria has not 
been previously recordcd in open oceans. Thc Tllioploca spp. fall 
clcarly into thrce groups according to their cell diamctcr: ( 1) 
30- 40 ¡1111. (2) 15-20 ¡im. and (3) 2.5-5 ¡1111. (Dr Maier. Ohio 
University. personal communicalion). Othcr mcmbcrs of thc 
community are Oscillaroria-lypc blue-grecn algc1c (cyanobac­
teria). flcxibactcria (probably or the genus Ch/oroplrlexis) and 
va rious other forms of bacteria. 

The Tlrioploca-likc forms appear as many individual filamcnts 
within a common sheath (Fig. J. inset) forming large. whitish­
yellow. twine-like structurcs lhat altain 100- 500 ¡1111 in diamctcr 
and severa! cm in lcngth. thcrcfore pcrfcctly visible to the nakcd eyc 
(Fig. 1 ). Off thc Bay of Conccpcion, where most of lht: reccn t 
observations have bccn carried out. thesedimentsconsist ofa loosc 
superficial ycllowish-brown !ayer or a few mm thick, an in­
tcnnediatc !ayer of black H 2S-containing sediment about 8 cm 
thick, and a lower dark-brown !ayer of sticky compacted mud 1• 

The filamentous microbial material occurs in thc uppcr two layers. 
giving the sediment a soft, spongy tcxturc. Thc scdimcnt. a 
diatomaceous mud. also contains largc quanlitics of assortcd 
organic debris such as fish sea les, fish bones. faecal pcllcts, few shcll 
fragments. empty polychactc lubcs and sorne terrestrial vegetal 
remains. 

Although the genius Thioploca is classified among the colourless 
Beggiatoaceae2

, sorne species of the genus contain a greenish bl ue 
pigment and have therefore an uncertain taxonomic relationship 
to the Beggiatoa3 . Ethanol extracts from seawater-washed fila­
ments have given absorption spectra lypical for chlorophyll a, wilh 
major peaks al about 410 nm and 670 nm; however, it is probable 
that this pigmenl is associated with oscillotorian cyanobacteria 
known to be components of this community. The gliding oí 
independent filaments occurs within their common sheath at 
specds of up to 12.5-25 pm min 1 

Whatever the taxonomic position ofthese Tlrioploca-like forms, 
their large standing-crop suggests an importan! role in the ecology 
of the upwelling biome off southwestern South America. 

The SCC, a wedge-shaped water mass distributed b~tween 
northern Peru and southern Chile (to about 41 ºS), is characterised 

Fig. 1 Fila111cn1ou;, microflora depo,ited on a l-011112 mesh 12-inch 
diameter geological sicvc aftcr wa,hing a 0.1 111 2 Pctersen grab 
sedimcnt sample collectctl al 100-111 depth off the Bay of Concepcion. 
ccntrnl Chile. October 7 1975. Al 90 111 salinity was 34.54° 0 • 

tcmpcraturc 9.71 ' C , and dissolved oxygcn 0.54 mi 1- 1
• lnset, 

photomicrograph of portion of Thiop/oca-likc form no. 1. T he 
co111111on shcath anti four c:eli-<:hain, c-ontaining intracellular sulphur 
granules are ,isiblc. Cdl tlimen,iom, are 2436 ¡1111 diameter anti 

3036 ¡m1 lcngLh. Bar represents 10 ¡1111. 

by relatively high salin ity and tcmpcrature, and extrcmely low 
oxygen content, typically under 0.1 mi 0 1 per 1. Nutrienl con­
ccntrations are highº ". 

Thc pre~ence of filamcnlous microbial association~ should be 
looked for in oiher parts ofthe world wherc similar oceanographic 
conditions exist. Rcccnlly a single Tltioploca-like filament was 
observed in a small scdiment sample collccted olT Walvis Bay in 

south-westcrn A frica (J. W. Farrington). In this upwelling rcgion a 
mysterious bcnthic ·slimy grass· has been reponed at depths of 
about 90- 130 m (ref. 7). occurring with a low-oxygcnated sub­
surfacc countercurrent impinging against thc shelí8 • 

The coincidence of che depth distribution of the microbial 
community off Chile and that oí thc principal shrimp (both 
penaeid and galathcid) and hake fishing grounds9

• slrongly 
suggests a possiblc trophic rclationship in view ofthe fact that most 
of thc standing-crop thcrein seems to be made up oí filamentous 
bacteria. 
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Paragraph 1, line 11 should read "wool or 
flax" instead of '·wool or fiax 1

: 

Paragraph 2, line 5 should read :·Petersenl! 
instead of "Peterson': 

Parag:raph 4, line 1 should read ,:genus': 
instead of ' penius1o 

Paragraph 4, line 7 should read i : oscilla­
torian" instead of '·oscillotorian1 

Paragraph 6, line 4 should read ' 1 ml O 2 ;: 
instead of "O . 1 ml O f . 
Fig. 1, line 8 should read "24-36 um'" 
instead of 1

• 24 36 um'; 

Fig. 1, line 9 should read 1· 30-36 um 1
• 

instead of ;. 3036 um". 
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