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ABSTRACT 

On December 21 and 31, 1967 a limited survey of the bottom was 
carried out by the authors to observe the effects of the volcanic events 
of Dec. 4 on the benthic infauna of Port Foster. Fifteen 0.1 m 2 and one 
0.2 m 2 Petersen grab samples, and five dredge hauls gave evidence that 
most of the bottom had be en cov:ered by a layer of ash of a minimum 
thickness of 30 cm. Bottom samplers caught little if no infauna in the 
greater part of Port Foster and dredgings from -the samearea showed 
no residues of the previously existing infauna. Comparison with yields 

from samples taken on a previous year at Port Foster a:nd outside the bay 
gave an idea of the extent of the mortality. Near the mouth of Port 
Foster, where the bottom does not showconsiderable ash covering, infau­
nal animals were more numerous. A dredge haul here caught many spe­
cimens of living Ophio'notus victoriae, together with sorne dead ones. 
Also aH Echinoidea (Sterechinus neumayeri) were dead and in advanced 
state of decomposition. Mortality in this case was presurnably due to 
other chemical or physico-chemical factors. Other causes of mortality 
in the bottom fauna of Port Foster were: the uplift of the bottom and the 
formation of a new islet at Telefon Hay, the high concentration of toxic 
cornpounds and the high temperature reached by the water nearby. 
Further alterations of the ecosystem at Port Foster were evidenced by 
the absence of fish and other sea life at the time of the observations. 
Turbidity of the water and the presence of toxic compounds might have 
also altered the productivity of the surface layers. Port Foster is now 
an excelent spot to study the reestablishment of an ecosystem in 
relation to the evolution of all parameters to normality. 

RESUMEN 

Los días 21 y 31 de diciembre de 1967, los autores llevaron a cabo 
un estudio limitado del fondo marino con el objeto de observar los efec­
tos de los sucesos volcánicos del 4 de diciembre de 1967, en la infauna 
bentónica de Bahía Foster. Quince muestras cuantitativas tomadas con 
una drada Petersen 0.1 m 2 y una con la 0.2 m 2 , y 5 rastreos ponen en evi­
dencia que el fondo había sido cubierto con una capa de ceniza de un 

* Presentado al Segundo Simposio sobre Biología Antártica, Cambridge, Inglaterra 1968. 
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grosor mínimo de 30 cm. Los muestreadores de fondo cogieron poca o nin­
guna infauna en la mayor parte de Bahía Foster y los rastreos de la 
misma área no mostraron residuos de la infauna existente previamente a 
las erupciones. Comparaciones con las ,capturas logradas en muestras to­
madasanteriormente y con las obtenidas en esta oportunidad fuera de 
Bahía Foster, dan una idea de la extensión de la mortandad. Cerca de la 
boca de Bahía Foster, donde el fOlido no mostraba un recubrimiento con 
cenizas de consideración, los animales infaunísticos eran más numero­
sos. Una rastra tomada aquí cogió muchos especímenes vivos · de Ophi­
onotus · victoriae, junto con algunos muertos. También todos los Echinoi­
dea (SterechinfUs n eumayeri) estaban muertos y en avanzado estado de 
descompo,:;ición. La mortandad en este caso se debió presumiblemente a 
otros factüres químicos o físico-químicos. Otras causas de mortandad en 
la fauna del fondo de la Bahía Foster fueron el solevantamiento del fon­
do y la formación de un nuevo islote en Bahía Telefon, la alta concen­
tración de compuestos tóxicos y la alta temperatura alcanzada por E)l 
agua en los alrededores. Que el ec05istema de Bahía Foster sufrió además 
otras alteraciones queda evidenciado por la ausencia de peces y otras 
formas de vida marina durante el período de las observaciones. La turbi­
dez del agua y la presencia de compuestos tóxicos puede también haber 
alterado la productividad . de las capas s,Uperficiales. Bahía Foster es aho­
ra un excelente lugar para estudiar el restablecimiento de un ecosistema 
en relación con la evolución de tod'os )os · parámetros a normalidad. 

INTRODUCTION 

Vulcanism has been in many occasions the cause of mas s mortality 
in different parts of the world. A valuablecompilation of recent cases 
of mass ~ortality in the sea is that of Brongersma-Sanders (1957). Vul­
canism may affect marine organisnis throughseveral agencies, and these 
may be here separated into physical andchemical. Among the first the 
following can be cited: 1) in crease of water temperature; 2) rain of ash 
and actual covering by it; 3) upEft of the bottom leaving it exposed to 
~he air,or to different hydrographical conditions; 4) land slides; 5) 
flood wa ves, and 6) shock. Poisonous g'ases and liquids can be mentioned 
among the chemical agencies (Brongersma-Sanders op. 'Cit.). 

Most of the known cases of mass mortality in the sea by vulcanism 
and tectonic disturbances, have been reported from the Mediterranean and 
the Eastand West Pacific, although the general occurrence of sediments 
evidencing vulcanisms in the sea is widespread (Murray and Renard, 
189]). Fewer 'cases have been reported from the Atlantic and ludian 
Oceans, and none from Antarctica. , 
. The eruption in Deception Island (lat . . 629 57' S, long. 609 38' 
W) started on December 4, 1967. According to the description . of the 
phenomenon (Valenzuela et al. 1968), Deception lsland had undergone 
intense seismic activity for several months before. Seismographic data 
obtained at the Chilea:n Air Force Base "Pedro Aguirre Cerd,a," in the 
months previous to N ovember show somewhere between 4 and 30 
earthquake~ of force 2, in the international scale, monthly. . Seismicity 
increased markedly in November with about 300 earthquakes of the 
same intensity as above. On December 4 the regularity of earthquake 
intensity was broken by two force 4 earthquakes (06.20 and 09.30 hrs) 
and one of for ce 5 (14.40 hrs) From then on . force 5 earthquakes 
occurred at arate of four to five per minute . .The eruptionitself started 
a t 18.40 hrs and was evidenced by a column of black smoke and a sh 
which formed a courtain-like cloud directedeast-west, of more than 
2.500 m altitude. Winds a t the time were oí about 20 knotsfrom the 
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NNW. AtPendulum Cove water begun to boil and a strong sulphur 
smell was felt.The sea-level 'c-hanged aJ a rate o~ ~once every two or three 
minutes. According to the above authors during the eruption only gases 
and pyroclastics were ejected. Of the first SH2 and GlH were recognized 
by their characteristic smells. Pyroclastics were mostly in the formof 
ash and lapilli, their arnount deposited on the island and Port Foster 
being estimated on the' order of 52 x 106 m 3 • 

The authors are deeplyendebted to the Chilean Navy for allowing 
time and facilities to carry out the observations here reported on board 
the AGS "Y elcho". We also thank the Hydrographic Institute of 
the Chilea'l1 N avy for , their valuable colaboration ana to the Chilean 
Antarctic Institute and the University of . Concepción for jointly 
financing this research. Gratitude is éxpressed to Prof. E. Valenzuela 
for the study of sediment samples taken in Port Foster. 

MATERIALS AND METHODS 

Both quantitative and qualitative gear were emplúyed in the benthic 
sampling (see List of Stations), both in Port Foster and outside (Fig. 
1) .Subsamples were saved for sedimentologieal analysis and the rest 
was washea througha sieve of 1 rnm2 rnesh-size. Anirnals were preserved 
inforrnaline 10 % andafter returning horne, shifted into 70 % ethanol, 
counted and weighed. Bathythermograph casts were performed in 
,stations 7-10 only. Except forone attempt of fishing within Port Foster 
and one outside. both with negative., results, further observations were 
not performed because of lack of elements: 

RESULTS 

The following figures show the results o;f the quantitative sampling 
in Port Foster. Figure 2 clearly demostrates that a strong decrease' in 
the number of boUom invertebrates: occurs as one approaches the northern 
end of the bay. On the other hand Station 17 and 18 have higher numbers 

' per sample. Bioma.ss folldws the same pattern (Fig. 3). ' 

If the number of individuals obtained through dredging are now · 
compared, the same trend is appreciated (Table 1). 

rabie l.-Number of individuals pe'r lO-minute triangular dredging. 

Sta. N9 

11 
12 
16 
13 
14 

N9 of Individuals Location 

3 
1 

753 
2177 
4690 

DISCUSSION 

Port Foster 
Port Foster 
Port Foster 

Outside Port Foster 
Outside Port Foster 

The data above indkates that the highest levels of numbers of benthic 
mvertebrates and biomass, are met outside Port Foster (Station 1 with 
grab samp}es 1-4, and' dredge stations 13 and 14). Dredge station 16 . , 
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Figure. 2.--Number of individuals per 0.1 m 2 samble in quantitative stations of the 
benthic survey at Port Foster (Deception 1.) . 

located at the mouth of Port Foster shows a contrastingly higher nl1mUer 
of individuals than those from the other two interior dredge stations 
(Sta. 11 and 12). Grab station 17, and to a lesser degree also station 18, 
have comparatively larger numbers of individuals than other grab 
3amples taken within Port Foster. This may be explained by the fact 
trat this portion of Port Foster was slightly away from the main direc­
tion of the ash fallout. However, it should be noted' that some of the 
ophiurans (Ophionotus victoriae) and all echinoids (Sterechinus neuma­
yeri) taken at station 16, the richest of all samples obtained within Port 
Foster, were dead and in various stages of decomposition. This was not 
the case with dredgings performed outside Port Foster. The latter were 
especially rich and varied' with large quantities of Isopoda, Amphipoda, 
Ascidiacea, Polychaeta, Echinoidea, Asteroidea, etc. The larger yields 
obtained in stations from the entran ce channel of Deception Island could 
be accounted by the weaker settlement of ash due to stronger tidal 
currem:s which can be expected in this narrow area. As to the observed 
fact that alI echinoid's were found dead, it should be mentioned that 
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Figure 3.- Biomass (g¡O.l ni2 ) in quantitative stations of the benthic survey at 
Port ' Foster (Deception l.). 

Bianco (1906) reports similar findings after the eruption of the 
Vesuvius in 1906. " 

In short, mortality must have occurred (and was probably stm 
occurring at the time of the observations) through several agencies. Near 
the location where an islet was formed (indic'ated by an arrow in Fig. 1), 
temperature, poisonous gases and liquids must have be en the primary 
factors. In most of the rest of the bottom of Port Foster, mortality must 
be presumed to have ocurred by the actual burial of the bottom fauna by 
the large amounts: of ash deposited there. Thelayer of ash is considered 
to be in this area of a minimum of 30 cm. thickeness (i. e., the height of the 
quantitative grab). Actually, the grabs only caught the very surface oí 
this layer, composed of the finest material s (mean grain size = 0.010 -
0.017 mm and 'Sorting coefficient = 1.92 - 2.00 for Stas. 5 and 7 respec­
tively). The actual thickness of the ash must be greater than 30 cm but the 
exact measurement was not possible to perform. 

The high number of individuals outside the bay (and also those 
found in Chile Bay) give an idea of what the situation might have been 
within Port Foster before the eruptions. It is unfortunate that quantita­
tive benthic data from Port Foster, obtained previous to these events, 
are absent from the literature, although dredgings have been performed 
by expeditions in the pasto Partial examination of sorne of this informa-
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tion indicates that species of various benthic taxa have bren collected 
in Port Foster by the Deuxiéme Expedition Antarctique Francaise in 
L908 and 1909 (Fauré-Fremiet 1914, Topsent 1917, Richardson 1913, 
Chevreux 1913, Lamy 1911, Koehler 1912, Sluiter 1914), and by the 
"Discovery" in 1927 (Monro 1930, Barnard 1932, Whreler 1934, Morten­
sen 1936, Fisher 1940). Although it is not clearly stated, it appears that 
the most abundant species found in these samplings are Ophionotus, vic­
riae, Sterechi11JUS neumayeri, and Odontaster validus· The French Expe­
dition 'also collected specimens of littoral amphipods, and in this connec­
tion, it shoud be noted chat Chevreux (op. cit.) reports that numbers of 
the amphipod Cheirimedo'Yi dentiman'U8 have been seen dead at the 
beaches of Port Foster, where the water temperature may be as high as 
709 C. Mass killing of euphausiids has also been reporled to the authors by 
Moyano (personal communication 1968). Although high temperatures 
were present in Telefon Bay and Pendulum Cove at the time .of the ob­
servations, the highest temperature recorded in the rest of the bay were 
of the order of 2.79 C, at about 10 m repth, and a thermocline was present 
between 20 and 30 m depth (Stas. 7-10). Bottom temperature ranged 
from 1.1 to 1.59,C. 

More recent data on the previously existing benthic fauna of Port 
Foster come from one dredging performed by Moyano (personal com­
munication 1968) during the Nineteenth Chilean Antartic Expedition 
(1964-65) (Moyano 1965). This dredging was made in the center of the 
bay in 160 m depth andcontained large numbers of the ophiuran 
Ophionotus victoriae, (Castillo 1967) and lesser numbers of Sterechinus 
neumayeri, polychaetes, nemerteans, poriferans, and small fish. 

According to Hawkes (1961) there is the possibility that the last 
of the four volcanic episodes of the island may have taken place in 1842. 
Its intensity and effect on the benthic fauna of Port Foster are not known. 
By 1908 the benthic faunais, however, recognizably similar to that 
found by Moyano and by us (as far as the contents of Stas. 2 and 16 
goes). What the structure of the benthic association in Port Foster was 
before the eruptions we will never exactly know beca use this informa­
tion is a result of quantitative surveys, and these, as far as we are aware, 
have never been performed in this bayo The fact that in at least four 
occasion the most abundant form in the bottoms of Port Foster appears: 
to be o. victoriae,could be an indication of environmental peculiarity. 
It is al so striking that O. victoriae appeared only twice in the 39 bottom 
samples taken in the Chile Bay survey. Some information regarding the 
past hístory of the bay might be obtained from bottorn coring, which 
mightalso give more precise data as to the absolute age of the p.ast vol­
canic events of the island. Most rewarding would be to keep a continuous 
check on this are a in the future years in order observe the reestablish­
ment oí the benthic fauna where it was affected. The recruitments of 
the benthos in an area where larval forms of bottom-living invertebrates 
are almost 'completely absent in the zooplankton, except for Crustacea 
(Dell 1965), will probably show interesting features, especially in the 
enclosed bottoms of Port Foster. 
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LIST OF STATIONS 

Petersen 0.1 m 2 Grab 
Sta. N9 Date Time (local) Depth Bottom type 

(M-D-Y) Lat. S Long. W (m) 

1 12-21-67 7.1 62° 59.6 59° 26.2 37 Sand (4 samples) 
2 12-21-67 7.7 62° 59.4 60° 33.5 99 Mud 
3 12-21-67 8.0 62° 59.2 60° 34.6 108 Mud 
4 12-21-67 8.2 62° 58.6 60° 35.5 112 Mud 
5 12-21-67 8.3 62° 58.2 60° 36.1 135 Mud 
6 12-21-67 8.6 62° 57.8 60° 36.4 158 Mud 
7 12-21-67 8.9 62° 57.3 60° 37.1 147 Mud 
8 12-21-67 9.2 62° 56.8 60° 37.9 153 Mud 
9 12-21-67 9.6 62° 56.4 600 38.8 156 Mud 

10 12-21-67 9.9 62° 55.8 60° 37.6 144 Muddy sand 

Triangular dredge 

11 12-21-67 10.7 62° 55.9 60° 36.8 144 Muddy sand 
12 12-21-67 11.5 62° 57.8 60° 37.2 155 Mud 
13 12-21-67 16.0 62° 59.4 60° 28.5 41 Sand 
14 12-21-67 16.5 62° 59.3 60° 28.6 32 Sand 

Petersen 02 m 2 Grab 

15 12-26-67 15.3 · 62° 56.1 600 35.7 90 Muddy sand 

Triangular dredge 

16 12-31-67 10.5 62° 59.4 60° 34.0 97 Mud 

Petersen 0.1 m 2 Grab 

17 12-31-67 11.8 620 58.1 60° 40.1 93 Muddy sand 
18 12-31-67 12.1 62° 57.6 60° 40.2 112 Mud 
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