
FIRST RECORDS OF A GIANT PELAGIC

TUNICATE, BATHOCHORDAEUS CHARON
(UROCHORDATA, LARVACEA), FROM
THE EASTERN PACIFIC OCEAN, WITH

NOTES ON ITS BIOLOGY

Recent studies (Hamner et al. 1975; Alldredge
1972, 1976a; Silver et al. 1978) have demonstrated
the importance of gelatinous macroplankton and
their mucous secretions in planktonic com
munities as sources of particulate organic carbon
and surface habitat in an otherwise homogeneous
environment. Pelagic tunicates of the Class Lar
vacea appear to be especially important members
of this assemblage because they periodically se
crete and release numerous external, mucous,
feeding structures or "houses." In midwater trawl
ing off southern California we obtained several
specimens of a unique, giant larvacean,
Bathochordaeus charon Chun 1900. This species
may be a major source of suspended organic
aggregates, or "marine snow" (Silver et al. 1978),
as well as a major consumer of living and detrital
particulate organic carbon in mesopelagic regions.
Only eight specimens of this unusual tunicate,
whose trunk may reach 25 mm long, have been
reported. The present material increases the
number of known intact specimens to 13 and rep
resents a major extension of the range of the
monotypic genus.

History of Bathochordaem charon Collections

Collection data for all known specimens are
given in Table 1. Bathochordaeus charon was first
described as a new genus and species by Chun

(1900:519-521) on the basis of two gigantic speci
mens taken in 1898 in the southeastern Atlantic
Ocean by the German Deep Sea Expedition,
aboard the Valdivia. Lohmann (1914) described
these specimens in greater detail and assigned
them to the Oikopleuridae. He later (1931) de
scribed two additional, smaller animals taken in
1899 in the Indian Ocean during the same expedi
tion. Garstang (1936, 1937) collected two small
specimens off Bermuda, which he described as a
new species, B. stygius, because of minor differ
ences from the original descriptions. Fenaux
(1966) synonymized the two species and Garstang
(1937) himself believed the differences lay mainly
in misinterpretations of morphology by Chun
(1900) and Lohmann (1914, 1931). A single speci
men was listed, without description, from the
German Atlantic Expedition on the Meteor
(1925-27) (Lohmann and Hentschel 1939).
Thompson's (1948) report of a single small speci
men from eastern Australia was the first record of
the genus from the Pacific Ocean.

These eight specimens were the only reliable
records prior to this report. Tokioka (1960) ob
tained five large (to 20 mm long) isolated larva
cean tails from collections ofthe Shellback (lat. 13°
N, long. 99° W) and EQUAPAC (lat. 8° S, long.
164° E) expeditions of the Scripps Institution of
Oceanography. Tokioka tenatively assigned these
to Bathochordaeus charon on the basis of their
length; however, all conform in size with
Megalocercus sp., another large larvacean which
also was taken on these expeditions, and only one
of the tails had the characteristic shape ofB. cha
ron. Thus the affinity of Tokioka's (1960) material
cannot be established with certainty and only one
of his specimens is included in Table 1.

TABLE I.-Collection and size data for known specimens of the pelagic tunicateBathochordaeus charon. The specimen of Tokioka is
only tentatively assigned to this species (see text).

Specimen Dale of Depth of Location Trunk (mm) Tail (mm)
number collection tow(m) Lat. Long. Length Width Length Width Reference

1 21 Oct. 1898 0-2,500 31'00' S 8'00' E 25 19 70 30 Chun 1900; Lohmann 1914, 1931
2 21 Oct. 1898 0-2,500 31'00' S 8'00' E 25 19 70 30 Chun 1900; Lohmann 1914, 1931
3 9 Mar. 1899 0-2,000 4'34' S 53'43' E 5 18 Lohmann 1931
4 10 Mar. 1899 0·2,000 4'38' S 5n7' E 1 4 Lohmann 1931
5 25 Mar. 1927 50-100 15'04' N 44'39' W Lohmann and Hentschel 1939
6 Mar. 1935 0·300 32'50' N 64'50' W 6 5 20 6 Garstang 1936, 1937
7 Mar. 1935 0·300 32'50' N 64'50' W 4 3 14 5 Garstang 1936, 1937
8 Feb. 1940 8-200 33'55' S 151'10' E 3 8 Thompson 1948
9 12 11 30 11 This report

10 29 June 1976 0·500 33'15' N 118'25' W 12 14 47 15 This report
11 20 Sept. 1977 0-300 33'37' N 118'19' W 34 8 This report (tail only)
12 8 Oct. 1977 0-480 33'41' N 118'25' W 16 11 47 9 This rapert
13 8 Oct. 1977 0-200 33'41' N 118'25' W 15 14 34 11 This report
14 8 Oct. 1977 0-200 33'41' N 118'25'W 12 11 25 11 This raport
15? 18 June 1952 0-300 15'32' N 99'50' W 20 8 Tokioka 1960 (tail only)
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Materials and Methods

Five of the six new specimens (Table 1) were
collected in Isaacs-Kidd midwater trawls from
about 500 m to the surface, aboard the RV
Nautilus of the Southern California Ocean Studies
Consortium and the RV Velero IV of the Allan
Hancock Foundation, University of Southern
California in 1976-77 ofT the coast of southern
Cal ifornia. Collection data are lacking for speci
men number 9.

Bathochordaeus charon reaches a trunk length
of at least 25 mm, yet most previously collected
specimens were considerably smaller. Even large
animals are difficult to sort from samples until one
is trained to recognize the unusual body form
(Figures 1, 2). I have found it useful to dilute the
entire fresh sample into one or more large (20-50
1), glass aquaria and examine it with transmitted
light. The mucous house, typical of larvaceans of
the family Oikopleuridae (and presumably of

gigantic proportions in this species), has never
been collected intact in a plankton tow. Turbu
lence in the net propably causes its disintegration,
as is true of many other mucous structures
(Hamner et al. 1975; Silver et al. 1978). The ani
mal itself is virtually transparent and is often of
delicate consistency. The large trunk is frequently
separated from the tailor is otherwise damaged.

Results

Description of Bnfbocburdne/ls cbn"ol/

The present specimens (Table 1, Figure 1) con
form generally to published accounts ofB. charon,
detailed descriptions of which were given by Chun
(1900), Lohmann (1931), Garstang (1937, as B.
stygius), and Thompson (1948). Final confirmation
must await careful morphological study of the new
material.

The conspicuous feature of this species is its

FIGURE l.-The pelagic tunicate Bathochordaeuschoron. A.
Preserved specimen, trunk and tail, dorsal view. Tail is shOlt·
ened from shrinkage during fixation. B. Preserved specimen,
trunk, dorsal view.
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FIGURE 2.-Composite diagram of Bathochordaeus charon, anterolateral
view. c. caecum; cpo cheek pouch of epidermis; e. esophagus; g. gonad; gs, gill
slit; i, intestine; m, mouth; mb, muscle band; n, notochord; p, pharynx; s,
stomach.

great size relative to other larvaceans. whose
adult trunk lengths are usually < 5 mm. The pres
ent specimens are the largest collected since
ehun's (1900) first two giants (Table 1). The ratio
of tail length to trunk length ranges from 2.1 to
3.9, but damage to the tail and shrinkage after
fixation make these figures unreliable. The mean
ratio of 3.0 for all 12 intact specimens indicates
that, in contrast to other Oikopleuridae,B. charon
has a relatively short, broad tail whose width is
about one-third its length. The lateral epidermal
fin is usually torn or absent, but when present it is
widest distally, unique in the Oikopleuridae. The
notochord is clearly visible as the central axis of
the tail, sandwiched between the two broad mus
cle bands.

In contrast to other Oikopleuridae, the trunk is
strongly compressed dorsoventrally and is nearly
as broad as long (Figure 2). The epidermis is thin
and often diaphanous, and it protrudes on either
side ofthe oral region as a pair of"cheek" pouches.
The mouth, unique in its dorsal and subterminal
position, lies atop a low buccal cone and leads into
the short, narrow pharynx. The long, spindle
shaped openings of the two stigmata (gill slits)
arise from the floor of the pharnyx just behind the
level of the dorsal mouth and ventral endostyle.
The gut, the only conspicuous internal structure,
is light brown in Formalin1-preserved material
and lies free in the body cavity. The pharynx opens
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via the esophagus into the large stomach that is
expanded laterally as a blind caecum on the left
and a right lobe which gives rise to the narrow
intestine and rectum. The anus opens ventrally
just anterior to the base of the tail. Small masses of
gonadal tissue lie in the hemocoel in three of the
specimens. In mature individuals the gonad forms
a V-shaped mass which protrudes into the cheek
pouches.

Distribution of Bathochordaells charon

Only one specimen ofB. charon was taken with
a closing net, thus the depth distribution of the
species cannot be determined with certainty.
However, all of the remaining 13 specimens were
taken well off the bottom in vertical or oblique
tows from at least 200 m or in horizontal tows
whose time at maximum depth greatly exceeded
the time for hauling in the net. This and the lack of
specimens in surface tows support the belief of
Chun (1900), Lohmann (1931), and Garstang
(1937) thatB. charon is a deep-living, mesopelagic
species.

Few specimens have been collected and it is
premature to conclusively describe the areal dis
tribution of B. charon on the basis of known rec
ords (Figure 3). Since the eight previously re
ported specimens came from the North and South

'Reference to trade names does not imply endorsement by the
National Marine Fisheries Service, NOAA.



FIGURE 3.-Known collection sites ofBathochordaeus charon. Numbers correspond to specimen number listed in Table 1.

Atlantic, Indian, and southwestern Pacific
Oceans, this report represents the first clearly es
tablished record of the species in the eastern
Pacific Ocean. On the basis of the known material,
it appears thatB. charon has a circumglobal dis
tribution in tropical and subtropical oceanic wa
ters between lat. 35° Nand 35° S. Forneris (1957)
classified it as a "eurythermic thermophile," but
such a characterization seems unwarranted, as it
was based on only eight specimens obtained from
widely separated localities and without associated
physical oceanographic data.

Discussion

All known larvacean species secrete a mucous
feeding device, the house. The structure of the
house varies considerably among the three larva
cean families, but in the Oikopleuridae it contains
mucous filters which remove particulate matter
from the water. Periodically, when the filters be
come clogged, the animal abandons the old house
and within a few minutes produces a new one from
a mucous rudiment secreted while in the old
house. The type of house produced by B. charon is
not yet known. Chun (1900) believed it was as
large as a pumpkin and that it completely enclosed
the animal, as in other Oikopleuridae. Lohmann
(1931) believed that the house was probably of the
"nose bag" type, as in Fritillariidae, in which a
mucous net is cast out from the buccal region and
the animal is free in the water.

Barham (1969) observed spherical, mucous
structures, at least 25 to 50 cm in diameter, from
deep submersibles off San Diego, Calif., at about
200 m. Inside some of these structures, the swim
ming motions of a large, tadpolelike animal were
visible. The structure and size of these "busted
balloons" leave little doubt that they were oc
cupied and abandoned larvacean houses, very
likely those ofB. charon. Because the houses have
not been collected in nets, Barham's account rep
resents the only observation of them. Studies of
photographs from such in situ observations and of
the secretory apparatus of the animals themselves
may elucidate the structure of the house of B.
charon.

Bathochordaeus charon is considered to be rare
because ofsparse records obtained since its discov
ery in 1900. However, current evidence indicates
that the animals and their houses may be rela
tively common, comparable with other species of
similar, large size, at least at certain depths, loca
tions, or times. Barham2 estimated the densities of
presumed giant larvacean houses off Cape Cor
rientes, Mexico, to be on the order of 1 to 31m3

within narrow layers near the thermocline, be
tween about 50 and 300 m. At least six of the
known specimens occurred in pairs in the same
plankton sample. Thus, despite their large size,

'Eric G. Barham, Southwest Fisheries Center, National
Marine Fisheries Service, NOAA, P.O. Box 271, La Jolla, CA
92038, pers. commun. March 1978.
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they may be difficult to collect because of a verti
cally stratified distribution or they may remain
unrecognized in midwater plankton samples be
cause of their fragility, transparency, and devia
tion from typical larvacean structure.

Epipelagic larvacean relatives of B. charon
filter feed on nanoplankton, especially cells <10
p,m (Lohmann 1899; Alldredge 1975). The muscu
lar tail pumps water through the house and per
mits the concentration ofsuspended particles from
larger volumes of water than would be possible
using ciliary currents alone. Since food is selected
only on the basis of size, detritus may constitute a
significant fraction of the food in some locations
(Gerber and Marshall 1974).

In waters below the euphotic zone, particulate
organic carbon is scarce, generally present at
levels from 10 to 102 JLg CIl, compared with
roughly 102 to 103 JLg Cil in the euphotic zone
(Holm-Hansen et al. 1966; Hobson 1967; Menzel
1967). Most of the particulate carbon below 200 m
contains little or no chlorophyll (Holm-Hansen et
al. 1966) and is composed mainly of detritus. How
ever, Fournier (1971) and others have reported the
presence of living, pigmented cells ("olive-green
cells," or OGC's) averaging 3.5 p,m in diameter in
virtually all waters sampled deeper than about 50
m in the Atlantic and Pacific Oceans. These cells
reach their maximum density of about 105 /1 at 300
to 500 m and may contribute up to about 1 JLg CIl,
or up to 10% of the total particulate organic carbon
in aphotic marine environments. Fournier (1971)
suggested that copepods are not likely to be major
consumers of OGC's because of their limited
abilities to filter such small particles at low con
centrations and that pelagic tunicates, which
filter water through mucous sheets, may be better
suited to utilize such particles. Fournier (1973)
demonstrated that the gut contents of colonies of
the pelagic tunicate, Pyrosoma, from below the
euphotic zone consisted mainly of OGC's. If B.
charon is indeed a resident of midwaters, as
suggested above, and if it, like its epipelagic rela
tives, filters particles < 10 to 20 JLm in size, then it
may be a major consumer of OGC's as well as
detritus. The localized occurrence of dense layers
of B. charon indicated by the in situ observations
of Barham (1969) may depend on the presence of
peak concentrations of OGC's between 200 and
1,000 m, as observed by Fournier (971). Alterna
tively, the filter meshes of the house of B. charon
may be larger than those of smaller, epipelagic
larvaceans and the food may then consist largely
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ofslow zooplankton. Knowledge ofhouse structure
and analyses of gut contents of additional speci
mens may clarify the role of B. charon in meso
pelagic food webs.

Bathochordaeus charon may contribute large
amounts ofmucus to the water column in the form
ofits discarded houses. Oikopleura dioica secretes
and discards four to six houses per day (Paf
fenhofer 1973). Such occupied and empty houses
are sources of particulate food and surface habitat
for microorganisms in planktonic ecosystems
(Alldredge 1972, 1976a) and, along with other or
ganic aggregates, may serve as a barrier to the
downward flux of particulate matter and sub
stances adherred or adsorbed to them (Silver et al.
1978). Moreover, such "marine snow" provides a
trophic link between large consumers and nano
plankton, protozoa, and microcrustaceans, allow
ing the former to tap an otherwise unavailable
food source (Hamner et al. 1975). Larvaceans and
their houses are known prey for fish and
planktonic invertebrates (Alldredge 1976a, b;
Baileyetal.1975; Hobson 1974; Hobson and Chess
1976).

Bathochordaeus charon produces large mucous
structures, although the size and frequency ofpro
duction of the houses is not known. The rate of
turnover of houses is probably less than in O.
dioica because of lower temperatures and lower
concentrations ofparticulates which could clog the
house filters. Other Oikopleuridae produce houses
which are roughly 5 to 15 times the trunk length
(Alldredge 1975). If this ratio holds for B. charon,
then a 25 mm individual would produce a house
about 10 to 40 cm in diameter, comparable with in
situ estimates (Barham 1969). IfB. charon is con
centrated in layers just above the thermocline, as
suggested by in situ observations (Barham see
footnote 2), then its houses may form a major com
ponent of mesopelagic marine snow.

Note Added in Proof

I am grateful to A. Biickmann and H. Kapp for
calling my attention to their paper (Unter
suchungen am Zooplankton von der Atlantischen
Kuppenfahrt der "Meteor", Miirz bis Juli 1967,
published 1973 in "Meteor" Forschungsergeb
nisse, Reihe D, No. 13:11-36) in which they de
scribed and illustrated two additional specimens,
referred to as B. stygius. The specimens were
taken April 1967 in the North Atlantic Oat. 30°18'
N, long. 29°20' W) between 100 m and the surface.



One specimen was 6.1 mm trunk length and the
other was not measurable. The authors provided a
valuable discussion of the taxonomic problems of
the genus and suggested that B. stygius should be
applied at least to all known juvenile specimens.
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