
Zoology. - The Rhizocephalan parasites of the crab Atergatis floridus 
(L.). By H. BOSCHMA. 

(Communicated at the meeting of April 24. 1948.) 

Six different species of Sacculinidae may occur as parasites of the crab 
Atergatis floridus . In two of these (Loxothylacus aristatus and L. vepretus) 
the excrescences of the external cuticle of the mantle are extremely similar. 
the other species can be easily distinguished by means of the characters of 
the external and the internal cuticle of the mantle. The six species may be 
briefly defined as follows: 

Loxothylacus corculum (Kossmann). External cuticle with conical 
excrescences of large size. about 100 to 500 ft long. and 75 to' 175 ft thick 
(in their basal part). Retinacula more or less evenly distributed. with 8 to 
12 barbed spindies of a length of about 18 ft. 

Sacculina weberi Boschma. External cuticle with hairs or elongate 
papillae. which. especially in their basal part. possess some minute lateral 
stiff spines or hairs . The excrescences have a leng th of 18 ft approximately. 
Retinacula more or. less evenly distributed. consisting of a basal part and 
6 to 10 barbed spin dies. the latter may reach a leng th of 16 ft. 

Loxothylacus aristatus Boschma. External cuticle with excrescences 
consisting of a hyaline kind of chitin. different from that of the main 
layers. Excrescences as a rule with numerous spin es. united on a common 
basal part. Total length of the excrescences 35 to 85 ft. Retinacula un~ 
known. probably not occurring . Left and right male genital organs of 
approximately equal size. 

Sacculina gordonae Boschma. External cuticle with hairs or elongate 
papillae. with a leng th of 10 to 20 ft. They possess minute lateral hairs. 
Retinacula arranged in narrow bands on the internal cuticle. Each retina~ 
culum consists of a basal part and one to six spindI(~s; the latter have a 
length of 10 to 20 ft and are not barbed. 

Loxothylacus vepretus Boschma. External cuticle with excrescences 
consisting of a hyaline kind of chitin. different from that of the main 
layers. Excrescences as a rule with rather few spines. mostly united in 
groups on common basal parts. Totallength of the excrescences 15 to 85 ft . 
Retinacula more or less eyenly distributed. consisting of a basal part and 
6 to 10 spin dies of a leng th of 9 to 12 #. which do not seem to possess 
barbs. One of the testes much smaller than the other. 

Sacculina robusta nov. spec. External cuticle without excrescences. 
Retinacula unknown. probably not occurring. 

Some notes on a few of these para sites are given in the following pages. 
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Loxothylacus corculum (Kossm.) 

Sacculina corculum Kossmann. 1872; type specimen on Atergatis Iloridus (L.) Erom 
Bohol Island. Philippine ISlands. 

Sacculina corculum Van Kampen & Boschma. 1925; specimen on Atergatis floridus (L.). 
Beo. Karakelong. Talaud Islands (Siboga Expedition. Stat. 131) . 

Loxothylacus corculum Boschma. 1931; same specimen. 

Until now the parasite is known to occur on one species of crab only. 

Sacculina weberi Boschma 
Sacculina spinosa Van Kampen & Boschma. 1925 (p.p.); specimen on Atergatis floridus 

(L.) Erom Celebes (7) •• 'M. WEBER leg.. 1888/'89 (collection Zoological Museum 
Amsterdam) . 

Sacculina weberi Boschma. 1931; type: the specimen mentioned above. 
Sacculina weberi Boschma. 1937; same specimen. 

Until now the parasite is known to occur on one species of crab only. 
Two specimens from Mamoedjoe. Celebes. shore or reef. 4-5 August. 

1929 (Snellius Expedition) in their anatomical characters and in those of 
the excrescences of the mantie completely correspond with the type 
specimen. Moreover the three specimens have a similar external shape. 
being of more or less trapezoidal form (fig. 1 d-f). In the three specimens 

Fig. 1. Left side oE parasites on Atergatis Iloridus (L.) . a, Loxothylacus aristatus 
Boschma Erom Beo. Talaud Islands. after VAN KAMPEN and BOSCHMA. 1925. PI. I 
Eig. 4a; b, Loxothylacus vepretus Boschma Erom Talisay; c, Sacculina robusta nov. spec. 
Erom KaEal; d. Sacculina weberi Boschma Erom Celebes (7). after BOSCHMA. 1931. fig. Sa; 
e and I, Sacculina weberi Boschma Erom Mamoedjoe. E:llarged; the greater diameter in 

mm is: 7.5 (a). 8 (b). 16 (c). 14 (d). 14 (e). and 12 (I). 

the mantIe opening is found at a short distance from the anterior border. 
the surroundings of this opening do not project noticeably above the rest 
of the man tie. The surface of the mantie in one of the specimens (fig. 1 e) 
is somewhat wrinkled. in the other specimens it appears more or less smooth 
to the naked eye. The three specimens have approximately the same size. 
their larger dimensions are 14. 14. and 12 mm respectively. 
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LOxothylacus aristatus Boschma 
Sacculina pilosa Van Kampen & Boschma, 1925 (p. p.) ; specimen on Atergatis floridlUl 

(L.) from Beo, Karakelong, Talaud Islands (Siboga Expedition, Stat. 131) . 
Loxothylacus aristatus Boschma, 1931 ; type: the specimen mentioned above. 
Loxothylacus aristatus Boschma. 1936; same specimen. 

Until now the species is known to occur on one species of crab only. 
The contours of the type specimen are given in fig. 1 a for a comparison 

with the specimen of Loxothylacus vepretus on Atergatis floridus (fig. 1 b) . 
One of the excrescences of the external cuticle is represented in fig. 3 a . 

Sacculina gordonae Boschma 
Sacculina gordoni Boschma. 1933; type specimen on Atergatis floridlUl (L.). Sultan Shoal, 

Singapore. ADOLF MONTEIRO leg .• October 27. 1930. 
Saccu/ina gordorii Boschma, 1937; same specimen. 

Until now the parasite is known to occur on one species of crab only. 
As the name was given in honour of Dr. ISABELLA GORDON of the British 

Museum (Natural History) , the spelling ought to be emended to Sacculina 
gordonae. 

Loxothylacus vepretus Boschma 
Loxothylacus vepretus Boschma, 1947; type specimen on Chlorodiella nigra (Forsk.) 

from the Red Sea (collection Zoological Institute Heidelberg ) . 

The parasite was known to occur on the crab Chlorodiella nigra (Forsk. ) 
only. 

A specimen on Atergatis floridus (L.) from Talisay, Cebu, Philippine 
Islands, leg. H. C. KELLERS. April 17, 1929 (collection United States 
National Museum, Washington, D.C., acc. no. 72316) undoubtedly 
belongs to this species. 

In many respects the specimen shows astrong resemblance to the type 
specimen of Loxothylacus aristatus. Even in their macroscopical external 
characters the two specimens are extremely similar (fig. 1 a and b) . Both 
specimens have a more or less roundish contour, in both the mantle opening 
is surrounded by a rather voluminous sphincter, so that this reg ion slightly 
protrudes above the rest of the mantle. 

The measurements of the specimen of L. vepretus on Atergatis floridus 
are -8 X 7 X 5 mm, it is therefore somewhat larger than the specimens on 
Chlorodiella nigra of which the maximum measurements are 6 X 5 X 2 mmo 

There is a difference in the male organs of the two species which may 
be of rea I specific value : in Loxothylacus aristatus the two male organs are 
of approximately the same s'ize. and in all the known specimens of Loxo~ 
thylacus vepretus one of the testes is decidedly larger than the other. Now 
in general this character is not of constant value in species of the genus, 
and it is not improbable that later specimens of L. aristatus may be found 
with unequal male organs and specimens of L. vepretus with equal male 
organs. 
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In the specimen of L. vepretus on Atergatis floridus the male organs 
were examined in longitudinal sections of the ' visceral mass (fig. 2 a-d). 
The vasa deferentia are narrow canals (fig. 2 a), which gradually pass 
into the testes, the right of which soon attains a fairly large size, whilst 

Fig. 2. Loxothylacus vepretus Boschma, specimen from Talisay. a--c1. longitudinal 
sections of the posterior part of the visceral mass; a, in the region of the ventral part of 
the vasa deferentia, each following section from a more dorsal region. e, longitudinal 
section of the left eolIeteric gland in its most strongly branched part. lt, left testis; 

rt, right testis; vd, vasa deferentia. X 45. 

the left remains narrow (fig. 2 b, here the right testes is surrounded by its 
muscular sheath). In a more dorsal reg ion both testes increase in size, but 
in its most strongly developed part the left testis does not becOme appre~ 
ciably larger than the vasa deferentia (fig. 2 c). In a still more dors al 
plane the right testis only remains visible (fig. 2 d); here it consists of a 
rathet voluminous pouch with a fairly large lumen. In its most dors al part 
the right ,testis shows a tendency for a curvature in an anterior direction, 
as shown in fig. 2 d. There is a slight indication of such a curvature only, 
practically the male genital organs of this specimen are entirely straight, 
just as in the majority of the specimens of L. vepretus on Chlorodiella nigra 
which were examined in this respect. 

The colleteric glands of three specimens of L. vepretus on Chlorodiella 
nigra contain in their most strongly branched region 40,25, and 50 canals 
respectively in a longitudinal sectian. In the specimen on Atergatis floridus 
these glands cQntain a larger amount of canals, in a langitudinal sectian of 
the most strongly branched reg ion 81 of these canals were counted (fig. 
2 e). The arrangement of the canals in the specimen on Atergatis is not 
strikingly different from that in the specimens on Chlorodiella. 

The excrescences of the external cuticle of the mantle in the specimen 
of L. vepretus on Atel'gatis in nearly every respect remind of tho.se of the 
specimens of L. vepl'etus on Chlol'Odiella. They consist of hyaline spines 
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which are arranged in groups. Then the individu al spines may remain 
isolated (fig. 3 e), they may be united on a rather thin comman basal part 
(fig. 3b.d), or these basal parts may reach a fairly large size (fig. 3e). 
In the specimens on Chlorodiella the excrescences have a length of 15 to 

Fig. 3. a, Loxothylacus aristatus Boschma, excrescence of the external cuticle. b-f. 
Loxothylacus vepretus Boschma; b-e, excrescences of the external cuticle; f, retinacula 

in si de view and seen from above. X 530. 

60 ft; in same parts of the mantle of the specimen on Atergatis the excres~ 
cencens are appreciably langer, they may reach a length of 85 ft (fig . 3 b). 
The excrescences canstantly farm campounds consisting of comparatively 
few spines anly, they never unite to compounds with as numerous spines 
as farm the rule in L. aristatus (fig. 3 a). This peculiarity farms the chief 
specific distinction of the two species. 

The internal cuticle of the mantle has numerous retina cu la which are 
more or less evenly distributed on the surface of this cuticle. Each retina~ 
culum consists of a basal part and 6 to 10 spin dies, on the latter no barbs 
could be found (fig. 3 f) . The retinacula of this specimen cIosely carrespond 
with thase of the specimens of L. vepretus on Chlorodiella, though the 
number of spindies may be slightly larger than abserved in the latter. As 
in L. aristatus no retinacula were faund they may be canstantly mlssmg 
in this species; then the presence or absence of retina cu la forms another 
character for specific distinction. 

Sacculina robusta nov. spec. 
Maratoea Island, East of Borneo, coral reef, March, 1926, E . MJÖBERG (collection 

Stockholm 1'0 useum) , 1 specimen on "Atergatis floricJus (L.). 20 X 14 X 8 mm (holotype). 
Kafallsland near Misool, shore or reef, October 3-5, 1929 (collection Snellius 

Expedition), 1 specimen on Atergatis floridus (L.), 16 X 11 X 5mm (paratype) . 

Specific characters. Male genital organs in the posterior part of the 
body, autside the visceral mass. Testes united into a common pouch which 
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may have a curved shape or may be of irregular form. Vasa deferentia 
entering the testes in the central part of the anterior surface of the male 
genital complex. Colleteric glands with a fairly large number of branched 
canals, the lat ter not arranged in rows. External cuticle without excres~ 
censes. Retinacula unknown, probably not occurring .. 

The species is known as a parasite of J}.tergatis floridus only. 
In their external form the two specimens are highly similar. The 

specimen from Kafal is represented in outline in fig. Ic. The figure shows 
that the parasite has a more or less oval shape, the mantIe opening lies 
at the top of a slight protuberance in the centre of the anterior region, 
next to the stalk the mantIe slightly protrudes into posterior outgrowths. 

Longitudinal sections of the specimen from Maratoea show that already 

Fig. 4. Saeeulina robusta nov. spec., specimen from Maratoea. Longitudinal sections of 
the posterior part of the body; a, in the region of the male genital openings, each foI1owing 
section from a more dorsal part. cl, chitinous ring of the left vas deferens; cr, chitinous 
ring of the right vas deferens; lt, Ie ft testis; lvd, Ie ft vas deferens; m, mantle; me, mantle 
cavity; rt, right testis; rvd, right vas deferens; st, sta Ik; vm, visceral .mass; x, tube 

connecting the two testes. X 15. 
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the most ventral part of the right testis appears in the reg ion of the male 
genital openings (fig. 4 a). Towards a more dorsal plane the right testis 
gradually becomes wider (fig. 4 b) and soon gives oH a tubiform extension 
(x, fig. 1 c). Farther towards the dorsal reg ion a plane is reached in which 
each of the vasa deferentia passes into its testis, the part of each vas 
deferens just before it enters into the testis has a strongly developed 
chitinous wall (cr and cl, fig . 4 d). Gradually the two testes acquire a 
fairly large dimension whilst next to these organs the tubiform extension 
remains visible (x, fig. 4 e). In a still more dorsal plane the right testis 
diminishes in si ze whilst the left becomes somewhat larger (fig. 4 f). Some~ 
what farther dorsally the tubiform ex ten sion joins the left testis (fig . 4 g). 
The last section (fig . 4 h) shows the dors al region of the left testis. 

Diagrammatically the male genital organs are represented in fig . 5, 
showing the two testes and their connecting tube x, and the vasa deferentia 

----F--:--->r-h 
--f--~.......---+-g 
-----7'I--~-H----t-f 

----~~---+-H~-.-·e 

--+-~~~--I-d 

Fig. 5. Saccu/ina robusta nov. spec., specimen from Maratoea. Diagram of the two 
testes and their connecting part, and the vasa deferentia. Anterior surface. The lines with 
the letters a-h indicate the sections represented in fig. 4 with the corresponding letters. 
lt, left testis; /vd, left vas deferens; Tt, right testis; rvd, right vas deferens; x, tube 

connecting the two testes. 

passing into the testes. A comparison of the sections of fig . 4 with fig. 5 
(in which the pi ace of each figured section is indicated with a correspond~ 
ing letter) shows the peculiar arrangement of the male genital organs. 

In the specimen from Kafal the male genital organs are less complicated 
than those of the former specimen. Here the testes form a common pouch 
of somewhat irregular shape in which not a left and a right part can be 
distinguished. In this specimen the left male genital opening (in a slightly 
more ventral section than the one of fig. 6 a) lies far more ventrally than 
the right (in a slightly more ventral section than the one of fig. 6 e). Here 
again the parts of the vasa deferen~ia which enter into the testis have a 
strongly developed chitinous wall (represented foi' the left vas deferens 
in fig. 6 c). I t is interesting to note that, as in the specimen from Mara~ 
toea, the vasa deferentia are not passing into the testes in the ventral 
regions of the latter, but about in their middle part. In the specimen from 
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Kafal the combined testis obtains its largest size in the most dors al region 
(fig. 6 h). 

Fig. 6. Sacculina robusta nov. spec .• specimen from Kafal. Longitudinal sections of the 
posterior part of the body; a, in the reg ion of the left male genital opening. each following 
section from a more dorsal part. ce, extemal cuticle of the mande; ei, intemal cuticle 
of the mande; lIJd. left vas deferens; rvd, right vas deferens; st. stalk; t, testis; 

IJm, visceral mass. X 12. 

The eolIeteric glands of the two specimens do not show pronounced 
differences. Fig. 7 b represents a section of the right colleteric gland of the 
specimen from Maratoea, in its most strongly branched part; here there 
are 23 canals to be seen. In a more central section (fig. 7 a) the canals 
are larger and less in number. In fig. 7 c-e the canal system of one of the 
eolIeteric glands of the specimen from Kafal is represented. Fig. 7 e was 
drawn af ter a section not far from the central region, with rather few and 
large canals; fig. 7 d af ter a more peripheral section. and fig. 7 c af ter a 
still more peri ph era I section. In the latter two figures the canals are seen 
to gradually decrease in size, whilst the number of canals increases to 
23 or 24. 

In the colleteric ghnds of Sacculina robusta the larger canals are more 
or less arranged in a row parallel to the surface of the gland. but the 
smaller canals form a comparatively broad mass in two or more irregular 
rows. 

The external cuticle of the mantIe does not show excrescences. In the 
specimen from Maratoea the thickness of the external cuticle in various 
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parts oE the mantle differs Erom 10 to 40 ft . in the specimen Erom KaEal 
this cuticle as a rule is slightly thicker. 

The internal cuticle oE the mantle is thin in the specimen Erom Maratoea. 
whilst in the specimen Erom KaEal it is exceptionally thick. Though large 
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Fig. 7. Sacculina robusfa nov. spec. ' Longitudinal sections of the right eolIeteric gla!ld 
of the specimen from Maratoea (a, b) and of the specimen from Kafal (c--e) . a. b, X 80; 

c--e. X 45. 

parts oE the internal cuticle oE both specimens were examined in this 
respect. in none oE these retinacula could be Eound. 

Sacculina robusta nov. spec. corresponds with S. plana Boschma and 
S. schmitti Boschma in the Eollowing characters (cf. Key to the sufficiently 
known species oE the genus Sacculina, BOSCHMA. 1937. pp . 197-202) : 
Male genital organs in the posterior part oE the body. outside the visceral 
mass; male genital organs oE both sides oE the body at least partially 
united. so that their cavities communicate; vasa deEerentia rather abruptly 
passing into the testes; external cuticle without dis tin ct excrescences. In 
S. schmitti the vasa deferentia join the testes in the posterior reg ion of the 
ventral parts of these organs ; in S . plana the vasa deferentia pass into the 
testes in the central region of the ventral parts of these organs; in S . 
robusta the vasa deferentia pass into the testes in the central part of the 
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anterior region of the male genital complex. Moreover the species differ 
in the canal system of their colleteric glands. These glands have the most 
strongly branched canals in S. plana (maximally 59 canals in one section), 
they are less strongly branched in S. robusta (maximally 24 canals in one 
section ), and contain a very small number of canals in S. schmitti 
(maximally 7 canals in one secti~n). Though there is ei great deal of 
individual variation in the structure of the colleteric glands the differences 
as given above are of sufficient importance for specific distinction. 
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