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A. INTRODUCTION 

The bivalve material collected by the Galathea Ex- 
pedition contains 17 species of the wood boring 
genus Xylophaga, all of them apparently new to 
science. They were all obtained at depths below 400 
meters. In addition to the material collected by the 
Galathea, four previously described species have been 
included in the present study: X. pvaestans E. A. 
Smith, X. indica E. A. Smith, X. tomlini Prashad and 
X. sp. mentioned by PEL~ENEER (191 1). 

Xylophaga lives in wood and other kinds of plant 
debris deposited on the sea bottom; only a few spe- 
cies appear sometimes to live in plant material float- 
ing at the surface. During the Galathea Expedition 
plant remnants were obtained from altogether 56 
stations between 400 and 10150m depth. This matel- 
ial was carefully examined onboard and revealed 
a number of specimens of Xylophaga, which were 
preserved in 70 % alcohol. Practica!ly all the plant 
material dredged during the expedition was pre- 
served dry and subsequently examined by the present 

author. This resulted in a considerable number of 
specimens being found. Although the soft parts had 
already dried up prior to examination, the shells, 
including the accessory plates, were in most cases, 
in very good condition. 

It  might seem astonishing that the Galathea col- 
lection contained such a large number of species 
of Xylophaga, that the number of known species is 
more than doubled. This is certainly not because 
of undue "splitting" since the specific differences 
found in the present material are as distinct as those 
found in the previously described species. It  is be- 
lieved that the relatively large number of new spe- 
cies is simply due to the special attention which, 
during the expedition, was paid to organisms f o u ~ d  
in plant debris. No doubt future expeditions could 
add still more species, if the plant debris is carefully 
examined. 

Acknowledgments:  The author is greatly in- 
debted to Mr. I. C. J. GALBRAITH, British Museum 



(Nat. Wist.) for the opportunity of studying the 
types of A< indica E. A. Smith and X. praestans E. A. 
Smith. To Mrs. T. VAN DER FEEN, Zoologisch Mu- 
seum, Amsterdam, for the loan of the type of X. 
totnlini Prashad and to the directors of the Zoolo- 
gical Museums at Trondheim and Bergen (Norway) 
for making available their valuable collections of 
X-vlophaga for the purpose of study. Dr. RUTH 
TURNER has given valuable suggestions and sent 
drawings of paratypes of three species of Xylophaga 
described by TAKI and HABE (1945, 1950). Mr. T. 
BETCHAKU very kindly translated into English the 
Japanese paper by TAKI & HABE (1945). Mr. P. H. 
WINTHER, the artist, drew the figures marked 

"PHW" with his usual care and skill. The remaining 
figures were drawn by the author. The English text 
has been revised by Mrs. M. GOODFELLOW. Finally, 
I wish to thank my colleagues, A. F. BRUUN D. Sc. 
and T. WOLFF Ph. D. for valuable discussions and 
suggestions during the preparation of the present 
report. 

The bulk of the Galathea material, including all 
the types, is kept in the Zoological Museum of the 
University, Copenhagen. A set of duplicates has 
been handed over to the Museum of Comparative 
Zoology Harvard University, Cambridge, Mass. 
U. S.A. The specimens' measurements are given in 
millimeters. 

B. REMARKS ON THE SHELL M O R P H O L O G Y  
(Fig. 1) 

The shell is more or less globular and widely open 
anteriorly; the antero-dorsal part is distinctly mark- 
ed off from the rest and is termed the beak. Seen 
from the dorsal side there is an interspace between 
the two beaks, the an te r io r  incision. The edges 
of the latter may be erect or reflected, sometimes ad- 
hering to the underlying parts of the beak; in some 
species the edge forms a posterior lobe, covering 
part of the un~bo. The edge of the anterior incision 
is here termed the umbona l  reflection. In Xylo- 
phaga the accessory plate, in accordance with (TUK- 
NER 1955), is termed the mesoglax  but the term 
p r o  t o p 1 ax  is used by a number of previous auth- 
ors. The mesoplax consists of two plates in- 
serted on the umbonal reflection. In some species it 
occupies the anterior incision completely, but in 
others, only part of it. The most simple form of the 
mesoplax is a triangular plate with the two parts 
situated in a horizontal position. The edges inserted 
on to the umbonal reflection are termed the basal  
edges, the edge where the two plates of the Ines- 
oplax meet the median  edge and the third edge 

the an te r io r  edge. The mesoplax has, houever, 
been subjected to considerable modification (Fig. 
l e-i.). In a number of species the median part is so 
raised, that in frontal view the two plates form an 
angle. In some species the individual plates are lon- 
gitudinally curved, and other species have the lat- 
eral parts sharply bent. Finally, some species have 
a semicircular or fan-shaped mesoplax in a vertical 
position, forming a dorsal anterior edge. 

The shell is divided in two by the umbonal-  
ven t r a l  sulcus extending from the umbo to the 
ventral edge of the shell. The anterior part of the 
shell consists of the beak and the an te r io r  s lope.  
The beak has numerous distinct ridges running par- 
allel to its ventral edge which continue on the ante- 
rior slope as oblique ridges. The inside of the shell 
shows a rather distinct posterior muscular impres- 
sion which has a distinct transverse or radiating 
sculpture in many species. Corresponding io the 
umbonal-ventral sulcus, the interior shows a promi- 
nent, articulated umbonal -vent ra l  r idge ,  having 
in most species, a distinct ventral condyle .  

6 .  A SHORT A C C O U N T  O F  THE HITHERTO 
DESCRIBED SPECIES OF XYEOPHAGA 

( 1 )  TUKTON (1819) described Teredo ~lot*saZi.\ which shells only, in the W. Atlantic from off the coast of 
he himself, in 1822, transferred to a separate genus New Jersey to the Lesser Antilles. (4) X. praestans 
X)lophaga. X. ilorsulis is a common littoral species was described by E. A. §MITI% (1903) from off the 
of the N. E. Atlantic. (2) SOWERBY (1835) described N. @.. coast of England in shallow water. (5) X. indica 
X. globosa from shallow water olTValparaiso, Chile. was described also by E. A. SMITH (1904) from the N. 
(3) DALL (1886) described X. abyssorz~m known from part of the Indian Ocean. (6) DALL (1908) described 



Fig. 1. Diagrams of the shell of Xylophaga; a, lateral view; b, dorsal view; c, internal side of shell; d, dorsal view of an- 
terior incision and mesoplax; e-i, frontal view of different types of mesoplax. 1, umbonal reflection; 2, beak; 3, umbonal- 
ventral sulcus; 4, anterior incision; 5, prodissoconch; 6, posterior muscular impression; 7, umbonal-ventral ridge; 8, con- 

dyle; 9, anterior edge; 10, median edge; 11, basal edge. 

X. mexicana from off Acapulco, the Pacific coast of tomlini from the Indo-Malayan waters. - (10) X. 
Mexico. The species was based on a single valve and atlantica was described by RICHARDS (1942). TAKI 
was not figured. - BARTSCH (1921) described two & HABE (1945) described (1 1) X. rikuzenica from the 
species both from the Pacific coast of N. America Japanese waters, off Rikuzen - and finally, TAKI & 
and both from shallow water, viz. (7) X. washingtona HABE (1950) added three species also from Japanese 
and (8) X. californica. PRASHAD (1932) added (9) X. waters. One of these (12) Xylophaga japonica comes 



from Tosa Bay. The two other species were put in 
separate new genera (13) Neoxylophaga teramachi, 
Tosa Bay, Shikiku, and (14) Metaxylophaga suppli- 
cata from the same locality. 

TURNER (1955), showed that the two species, de- 
scribed by BART~CH (1921): X. washingtona and 
X.  califovnica are in actual fact only one species 
for which the name X. ~)ashingtona is suggested. 
Thus it would appear that up to the present time 13 
species of Xylophaga (incl. Neoxylophaga and Me- 
taxylophaga) are known. 

Finally, it should be mentioned that Xylophaga 
cardissa described by GOULD (1862) is actually not 
a Xylophaga at all (SMITH, 1903). 

Only a few species of Xylophaga have been stud- 
ied in some detail. Some of the papers dealing 
with one or several species of Xylophaga should be 
briefly mentioned : PELSENEER (19 1 1) described and 
figured the gross anatomy of an unnamed species 
of Xylophaga. LAMY (1925) listed the species known 
until then, adding a few comments on them. PUR- 
CHON (1941) studied the anatomy and biology of 

Xylophaga dorsalis Turton in great detail, adding 
important contributions to the knowledge of feed- 
ing habits and reproduction of the species. TUR- 
XER'S comprehensive paper on the Pholadidae of 
the Western Atlantic and the Eastern Pacific (1955) 
contains a very thorough study of the species of 
Xylophaga of the regions, accompanied by excellent 
figures. The following species were dealt with: dor- 
salis (Turton), globosa Sowerby, mexicana Dall, at- 
lantica Richards, washingtona Bartsch and abysso- 
rum Dall. The mesoplax of dorsalis, globosa, atlan- 
tica and washingtona are figured, as are the siphons 
of globosa and atlarztica. In a short paper, TURNER 
(1956) deals with the importance of the mesoplax 
and siphon in dividing up the genus Xylophaga into 
several subgenera, taking into consideration not 
only the species studied in her 1955-paper, but also 
the species described by TAKI & HABE (1945, 1950). 

In subsequent sections of the present survey the 
results of these papers will be dealt with in more 
detail, and in addition, a few further papers con- 
sidered. 

D. SYSTEMATIC PART. 

Xylophaga erecta n. sp. 
(Fig. 2, 3) 

Ma te r i a l .  
St. 444, Sulu Sea (7"54'N, 121 "30'E), 5050 m, 17. 
Aug. 1951. Gear: HOT. Bottom: mud. Bottom 
temperature: 10.6" C. - 16 complete specimens, 
4 pairs of shells with the mesoplax in situ and 
about 25 separate shells. 

D iagnos i s :  
Xylophaga with a vertical mesoplax consisting of 

two flat plates. Siphon long and slender. The open- 
ings close together and without tentacles. 

Desc r ip t i on :  
T h e  s he1 1 is whitish, thin and semi-transparent. 

The beak comparatively large, extending to about 
half the total height of the shell. The postumbonal 
part of the shell forms an approximate semi-circle. 
It extends nearly to the topmost part of the umbo and 
is laterally compressed, so that when seen from the 
dorsal side, the posterior part of the shell is slightly 
concave in profile. The umbonal reflection is com- 
paratively small and is united with the underlying 
parts of the shell. The anterior incision is about I/, 
of the total breadth of the shell. Sculpture: The 

ridges of the beak are separated by interstices which 
are about twice the breadth of the ridges, becoming 
somewhat more narrow towards the ventral edge of 
the beak. The dorso-ventral sulcus is only faintly 
developed and the posterior part of the shell has a 
rather coarse concentric sculpture, giving the shell 
a somewhat foliated appearance. The interior of the 
shell: The posterior muscular impression is narrow 
and curved, extending from the dorsal edge more 
than half the distance to the ventral edge of the 
shell. The ventral part of the muscular impression 
has a rather distinct transverse sculpture. Anterior 
to the muscular impression is a distinct ridge ex- 
tending from the umbo less than half the distance 
to the ventral edge of the shell. The umbonal-ven- 
tral ridge is rather faintly developed and distinctly 
articulated. A distinct rounded condyle is present 
ventrally. 

Mesoplax  vertical. The median edge is short, 
the anterior edge convex and the basal edge con- 
cave. The angles of the plates are rounded and there 
is some variation in their shape as shown in fig. 
3 b-c. The ventral (anterior) surface of the mesoplax 
is covered by a lobe of the mantle. The mesoplax 
has a fine concentric sculpture and in the present 
material small differences in its position are notice- 



openings are placed close together at the tip, and no 
surrounding cirri are visible. In nearly all specimens 
the mantle more or less projects from the dorsal and 
posterior edge of the shell. 

Dimensioiis of t he  type specimen:  
Length: 4.3; height: 4.1; breadth: 4.2 
Reproduct ion:  nothing known. 
Affini t ies:  see p. 168. 

Xylophaga eoneava n. sp. 
(Fig. 4, 5) 

Mater ia l :  
St. 726, Gulf of Panama (5 "49'N, 78 "52'W), 3670- 
3270 m, 13. May 1952. Gear: HOT. Bottom: 
clay. Bottom temperature: about 2" C. - 4 speci- 
mens picked out from a water-logged tree trunk. 
St. 739, Gulf of Panama (7"22'N, 79"32'W), 915- 
975 m, 15. May 1952. Gear HOT. Bottom: green 
clay. - About 25 specimens containing the dried 
up soft parts and a few single shells. 

The largest specimen from St. 726 has been 
selected as the type. 

Fig. 2. Xylophaga erecta n. sp., holotype; a, lateral view; 
b, dorsal view. p. H. W. 

able. In some specimens it is strictly vertical while 
in others it is recurved, covering the anterior part 
of the umbo. This may indicate that a certain move- 
ment of the mesoplax is possible. 

S iphon  long and slender. In some specimens prs- 
jecting about twice the length of the shell. The two 

I 

2 rnrn 

Diagnosis:  
Xylophaga with a vertical semicircular, mesoplax, 

a slender siphon with both openings at the tip and 
the shell with a laterally constricted posterior part. 

Descr ip t ion:  
T h e  shell is rather thin, semi-transparent and 

shiny. The umbo is low and broad with a rounded 
posterior edge. The beak extends less than half of 
the distance to the ventral edge of the shell; the 
ventral edge of the beak is curved and forms an 
obtuse angle with the anterior edge of the shell. The 
postumbonal part of the shell is relatively large, the 
postero-dorsai edge extending beyond the umbo. 
Seen from the dorsal side, the postumbonal part has 
a distinct concave outline giving the posterior part 

Fig. 3. Xvlophaga erecta n. sp., para- 
type; a, internal side of the Ieftvalve; 
b and c, frontal view of the meso- 
plax of two specimens showing the 
variation in shape of plates and of 
the umbonal reflection; d, siphon 
and protuding posterior part of the 
mantle. 



Fig. 4. Xylophaga concnvn n. sp., holotype; a, lateral view; 
b, dorsal view. P. H. W. 

of the shell a "beak-like" appearance. The postero- 
dorsal edges are slightly reflected. The umbonal re- 
flection is rather small, adhering completely to the 
underlying part of the beak. The anterior incision 
is broad, its largest breadth being a little more than 
*/, of the total breadth of the shell. The beak has 
innumerable fine ridges which gradually become 
more close-set towards the ventral edge. On the dor- 
sal part of the beak, the interstices between the rid- 
ges are about three times the breadth of a ridge, 
while on the ventral part, they are of approxima- 
tely the same breadth as the ridges. The umbonal- 

ventral sulcus is a very shallow depression with 
a narrow central groove. Anterior and posterior 
to the umbonal-ventral sulcus a few rather distant 
and regularly spaced, concentric lines are to be 
seen, but apart from these and a very fine concen- 
tric striation. the shell has avery smooth appearance. 
Interior of the shell: The posterior muscular im- 
pression is rather indistinct, large and with a faint 
transverse striation. Anterior to the muscular im- 
pression there is a strong prominent, rounded edge 
running from the posterior part of the umbo to 
about half way down the shell, where it gradually 
becomes obsolete. The umbonal-ventral ridge is nar- 
row, prominent and regularly segmented, condyle 
present. 

T h e  mesoplax  consists of two plates which 
taken together are almost semicircular in outline, 
the basal edge forming the diameter. The anterior 
edge is posteriorly reflected and reaches beyond the 
umbo, which is partly covered. The mesoplax has a 
fine concentric striation. 

S iphon  present in two specimens, extendmg 
about the whole length of the shell. I t  is rather 
slender and covered with a thin and transparent 
periostracum. Both openings are at  the distal end, 
close together, and around them 15-18 small cirri 
are present. 

Dimensions  of  the  type  specimen:  
Length: 8.6; height: 8.3; breadth: 8.0. 

Reproduc t ion :  
A single embryo was found in the type specimen, 

attached to the external surface of the right side of 
the mantle, close to the rectum. The embryo has a 
shell length of about 0.9 mrn; it is oval in shape and 
the beak and mesoplax are not developed. The cen- 
tral part of the shell is brown, becoming lighter to- 
wards the edge (which is hyaline), and has two 
brown, concentric bands. The soft parts are well 
preserved, showing that it is without doubt a Xylo- 
phaga. There is a short siphon and the foot has the 
characteristic appearance of a Xylophaga. The large 
size of the embryo would indicate a short pelagic 
life, if any at all. 

Affini t ies:  
X. concava and evecta differ from all hitherto 

known species of Xylophaga by the vertical position 
of the mesoplax. The two species are similar in a 
number of characters such as the low umbo, the 
large size of the posterior muscular impression and 






















































































