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Giant Larvacean Houses: Observations from Deep Submersibles 

Abstract. The abundance of large, prrviously unkno1t.n larvacean feeding struc- 
tures in the deep ocean is a striking contrast to the rarity of such forms taken in net 
hauls. In  some areas, abandoned houses and their disintegrated parts provide a 
substrate for other organisms and contribute to organic aggregates. 

Our concepts of oceanic mesopelagic 
life are mainly based on samples taken 
with trawls, nets, and pumps. However, 
new insights have been gained by under- 
water scuba divers in shallow oceanic 
waters; these observers report that sev- 
eral planktonic forms secrete mucoid 
feeding structures that are generally de- 
stroyed by our usual collecting methods 
(1 ) .  

The most elaborate of these structures 
are produced by larvaceans, urochor- 
dates that retain the larval tunicate “tad- 
pole” anatomy. Minute (3 to 6 mm),  
shallow-dwelling species secrete co- 
coonlike mucous “houses” that are an 
order of magnitude larger than the ani- 
mals and are equipped with intake 
screens and complex internal filters. Pro- 
tectively situated in its house, the animal 
filter-feeds by creating a flow of water 
through the apparatus with its undulating 
tail. When the sieves clog, the larvacean 
evacuates the house and rapidly secretes 
another, a process that can be repeated 
at 2- to 4-hour intervals (2). Larvacean 
houses were studied by an earlier gener- 
ation of biologists who carefully ladled 
these fragile structures from surface wa- 
ters (3). but the abundance and impor- 
tance of the abandoned houses as a sub- 
strate for microcrustaceans and bacteria 
and as a source of organic aggregates 
have only recently been revealed by 
modern diving techniques (2, 4 ) .  

Some 70 years ago, rare catches from 
deep net tows of Bathochordaeus cha- 
r m ,  a larvacean more than ten times 
larger than shallow-dwelling forms, were 
reported (5). Recent examination of mid- 
water-trawl catches off the southern Cal- 
ifornia coast has increased the known 
number of specimens of this giant form 
to 13 and extended their range to the 
eastern Pacific (6).  Because the houses 
of B .  charon have never been described 
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[Chun (3)  theorized that they must be the 
size of pumpkins], I report here on ob- 
servations made more than 10 years ago 
from deep submersibles (7). 

My observations indicated that there 
are several types of large larvacean 
houses, ranging in size from 30 to 100 
cm, that are widely distributed in pelagic 
waters adjacent to the continental 
shelves of the western middle American 
coast (Fig. 1). Their abundance varies 
from an occasional individual to one per 
cubic meter, a density observed above 
thermoclines at depths of 25 to 50 m. 
Some of my observations suggest that 
abandoned giant larvacean houses pro- 
vide a substrate for microcrustaceans 
and contribute to organic particulate ma- 
terial in deep waters as do smaller forms 
at surface levels (2 ,  4 ) .  

During early dives, certain large mu- 

cous structures seen from submersibles 
were an engima to me. The evidence 
which eventually led me to conclude that 
these were extremely large larvacean 
houses follows. With the exception of 
their size, the structures were roughly 
similar to textbook descriptions of min- 
ute larvacean houses, and intact struc- 
tures contained a double-lobed nucleus 
which resembled the internal filter of 
smaller forms. In some cases, a slow 
rhythmic beating by an organism adjacent 
to the nucleus appeared identical in 
position and motion to that described for 
minute larvacean forms. Once, a polly- 
wog-shaped organism, about 6 to 8 cm in 
length, was seen leaving and swimming 
rapidly away from a disintegrating 
mucous structure that had been hit by 
the submersible. Finally, after several 
futile attempts, a structure containing an 
occupant was captured in a suction de- 
vice attached to the front of the sub- 
mersible (7). The collecting process re- 
duced the structure to mucus-like scum; 
the organism, however, was recovered 
intact and examined in its fresh state by 
Donald P. Abbott (Stanford University) 
who identified it as a larvacean. (Unfor- 
tunately, this specimen was sub- 
sequently lost.) 

While I recall seeing at least five types 
of large larvacean houses, by recourse to 
photographs and motion-picture films I 
can give general descriptions of three 
types. Type 1 house (Fig. 2A) is approxi- 
mately 70 to 100 cm in its greatest dimen- 
sion. The form of the house differs, but it 
is essentially a flimsy sac that appears to 
be at least partially open at the bottom. 
One or two mucous strings usually trail 
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Fig. 1. Locations and dates of submersible dives and the observed relative abundance of large 
larvacean houses. 
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out of the bottom. The thin outer skin is 
covered with small particles. An internal 
filter, suspended by mucous strands, is 
situated in the upper region of the enve- 
lope. This filter is double-lobed, with a 
system of transverse ridges. When hit by 
the superstructure of a submersible, the 
house slowly disintegrates into ropy 
mucus. The type 2 house approximates 
an ovoid, about 20 to 26 cm in length. A 
double-lobed internal filter, larger in size 
relative to the envelope than that of type 
1 ,  is situated approximately in the middle 
of the house. The skin of the house ap- 
pears firmer and is covered with fewer 
and larger particles than is type 1 .  What 
appears to be an external filter can be 
made out in one photograph (Fig. 28). 
Type 3 house (Fig. 2C) is approximately 
a spheroid of about 30 to 40 cm in diame- 
ter. The outer skin is very flimsy, but 
strongly reflects light, apparently due to 
small adhered particles. The double- 
lobed internal filter is relatively large and 
centrally located. This type of house 
shatters into small pieces and fine partic- 
ulate matter at the first contact with a 
submersible superstructure. 

The type 1 house was noted on many 
dives off San Diego, California, the most 
detailed observations being made from 

Deepstar 4000 (18 to 20 July 1966). Dur- 
ing a four-dive series in the San Diego 
trough (Fig. 1)  to depths of 600 to 700 m, 
some 60 type 1 houses were observed: 48 
were seen at depths between 150 to 250 
m; seven were above this level, the most 
shallow at 120 m; and five were below 
250 m, the deepest at 375 m. Some 
houses were in various stages of dis- 
integration, and on these houses small 
crustaceans (probably copepods) were 
resting on the outside and swimming 
around them. In another case, crusta- 
ceans were seen swimming away from a 
house and then returning to it. Crusta- 
ceans were also observed inside a dis- 
integrating house clinging to and moving 
around on the internal filter. These ob- 
servations were only possible when the 
submersible was motionless and the 
house was directly in front of the viewing 
port and sightlighted with a movable mo- 
tion-pic ture light. 

The type 2 house was observed and 
photographed from the Cousreau Sou- 
coupe at about 120 m off Cab0 San 
Lucas, Baja California, 4 February 1965 
(Fig. 1 ) .  I cannot determine from my 
notes whether this specific type of house 
was observed on other dives. 

In turbid, shallow water off Cab0 Cor- 

Fig. 2. Photographs of large larvacean houses taken during deep submersible dives. (A) Type 1 
house, about 70 to 100 cm in its greatest dimension, at a depth of 200 m in the San Diego trough, 
26 April 1965. (B) Type 2 houses, about 20 to 26 cm in length, at a depth of 120 m off Cab0 San 
Lucas, Baja California, 4 February 1965. The arrow marks the probable intake filter. The orga- 
nism below the house is a pelagic gastropod, probably Prerorrnchea coronora. (C) The type 3 
house at a depth of 40 m off Cape Corrientes, Mexico, 24 January 1968. The houses are about 30 
to 40 cm in diameter and were disintegrating in the vortex caused by the submersible’s move- 
ments. The bottom of the intake funnel of the collecting device (upper left) is 27 cm across. In all 
the houses the internal filters show clearly. The larvaceans, if present, should be closely associ- 
ated with these structures although they cannot be made out in the pictures. 
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rientes, Mexico (Fig. l ) ,  type 3 larvacean 
houses were so concentrated at 25 to 45 
m that in some areas they were in con- 
tact with one another, but, on the aver- 
age, there was about one house per cubic 
meter. Just below this concentration in a 
thin layer about 5 m deep, disintegrating 
houses formed what looked like a gelati- 
nous matrix. Below this level to a depth 
of 70 m, there were about three internal 
filters per cubic meter. The houses and 
their disintegrating parts had apparently 
separated out on a strong thermal den- 
sity gradient (the ocean temperature de- 
creased some 9°C in the interval between 
50 to 75 m). Below 75 m, I noticed only 
pieces of disintegrated houses, and these 
seemed to be smaller as we descended. 
At 130 m, small odd-shaped fragments 
could still be recognized as parts of 
houses. These were mixed with still 
smaller, spheroidal organic masses, 5 to 
8 cm in diameter, considerably larger 
than the organic aggregates that are nor- 
mally seen on submersible dives. Below 
170 m, recognizable pieces of houses 
were no longer seen, but the relatively 
large organic masses were common. At 
greater depths, to 670 m, these masses 
appeared to have thinned, but still domi- 
nated the “marine snow.” Deeper, when 
the submersible’s lights were switched 
off, objects the size of these masses 
glowed with a bioluminescence sugges- 
tive of that produced by bacteria Be- 
cause of the observed orderly vertical 
transition, the masses may have been de- 
composing fragments of the houses. 

On the ascent phase of the dive, I 
noted the same stratification of larvacean 
houses and their disintegrating parts. 
The isolated internal filters then ap- 
peared yellowish green in the increased 
ambient light, and I assumed that this 
was caused by phytoplankton that had 
clogged the filters. At 35 to 45 m I closely 
inspected a number of intact houses. In 
only about one out of eight cases could I 
detect signs of a live occupant, a ratio 
similar to that reported for small, shal- 
low forms (2). 

In two dives off Acapulco (Fig. l ) ,  I 
had seen slightly fewer larvacean houses 
of the Same type and the vertical strati- 
fication of disintegrating parts below 
their level of concentration was essen- 
tially the same. The Cape Corrientes and 
Acapulco dives were the only locations 
where so many houses were noted, and 
these aggregations are perhaps limited to 
productive nearshore tropical waters 
where currents and strong thermoclines 
interact as a concentrating mechanism. 
.However, along a great expanse of the 
eastern Pacific, large larvaceans are 
much more common than is to be in- 
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ferred from the few net-captured speci- 
mens. The obvious reason for this dis- 
crepancy between observations in situ 
and results from net hauls is the fragility 
of the houses (6) ,  and perhaps that the 
unimposing preserved larvacean speci- 
mens are unrecognized in the gelatinous 
residues of net-haul samples. 
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