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PREFACE

It has been my intention to publish a monograph of Decapod
larvae which should contain a bibliography, a part dealing with
a number of general questions relating to the post-embryonic
development of Decapoda and Euphausiacea, and a series of
sections describing the larvae of all the groups, so far as they are
known.

I have always assumed that such a monograph would have to
be produced at my own expense, and the possibility of its ever
appearing is becoming, for obvious reasons, very remote. I
therefore welcome the acceptance of the bibliography by the
Ray Society for publication in their series as a separate work.
Much of the proposed monograph has already been prepared,
but it is most unlikely that it will ever appear.

As regards this bibliography, it is too much to hope that it is
complete or free from error, and I ask forbearance for its short-
comings. Many of the references to older literature are now of
little or no interest, but it is impossible to pick and choose what
shall be included and what left out. I am, of course, greatly
indebted to the bibliography compiled by Faxon in 1881, and
some of the older references have been taken from it without
verification ; but the proportion of papers which I have not
actually seen is small. I must express my thanks to Mr. ¥. C.
Sawyer, Assistant, Librarian in the British Museum (Natural
History), who has cross-checked the references in the systematic
part and corrected the titles of journals to conform with the
World List of Scientific Periodicals.

All papers have been included which have come to my notice
up to May, 1939 ; but I am aware that some may have been
overlooked, since the Zoological Record, upon which one relies
so much, has not yet dealt with the publications of 1938. It has
been difficult, and in some cases impossible, to see a few of the
papers listed. This is particularly true for papers published in
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Japan, and the task of the bibliographer is also made unneces-
sarily hard by the fact that these papers may be entirely in
Japanese, including title, description of plates, and name of
journal.

The omission of the Euphausm.cea from this b1bhogra.phy
ca.nnot easily be justified; since they should, without doubt, be
included in the Decapoda. On the other hand, they have so
long been regarded as distinct and are, in fact, such a sharply
separated group, that it is more convenient to keep them apart.

No attempt has been made to deal exhaustively with the
literature of the artificial propagation of the Lobster and Cray-
fish, but a sufficient number of references is glven for the subject

to be followed up if desired.
ROBERT GURNEY.

Bayworth Corner,
Boars Hill, Oxford;
May, 1939.



BIBLIOGRAPHY OF THE LARVAE
OF DECAPOD CRUSTACEA

AcLOQUE, A. 1897. Métamorphoses des Crustacés. Cosmos,
Paris. Ann. 46, ii, pp. 105-107. 1 fig.

—— 1910. Les métamorphoses des Crabes. Cosmos, Paris.
Ann. 59, N.s., Ixiii, pp. 706-708. 7 figs.

Acgassiz, L. 1849. Twelve lectures on comparative embryology,
delivered before the Lowell Institute in Boston, December
and January, 1848-49. Boston. 1849. 104 pp. (Eggs of
Pinnotheres, p. 67, pl. 22 ; development of Palaemon, pp. 67,
68, pl. 3: Cumae the young of Palaemon, Hippolyle and
Mysis, p. 68.)

—— 1852-1856. Zoological notes from the correspondence of
Prof. Agassiz. (1) Amer. J. Sei. (2), xiii, p. 425, 1852. (Cumae
the young of Crangon, Palaemon and Hippolyte.) (2) Amer.
J. Sei., xxii, pp. 285, 286, 1856. (Has hatched eggs of Crangon,
Palaemon, Hippolyte. Some Cumae are young Decapods.)

Acassiz, A. 1865. On the development of the Porcellanidae.
Pri)c. Boston Soc. nat. Hist., x, p. 222. (Reference to paper
only.)

1875. Instinct ? in Hermit Crabs. Amer. J. Seci. (3), x,
pp. 290, 291. (Habits of young in seeking shells.)

——— 1876. How Hermit Crabs get possession of their shells.
Popular Science Review, no. 59, p. 183. (Young crabs do
not take to shells till quite asymmetrical.)

AIRAwA, H. 1927. On the development of some Japanese
Crabs. Suisan Gakkai Hb., iv, no. 4 (in Japanese).

—— 1928. On the zoeal stages of Crabs. Suisan Gakkai Ho.,

2 44 \ VDo 1 (in Japanese).

7——— 1928. Characteristic features of the zoea for classification.
Suisan Gakkai Hb., v, no. 4, pp. 181-191, 3 pls. (in Japanese).
—— 1929. On larval forms of some Brachyura. Rec. oceanogr.
Wks. Jap., ii, pp. 17-55, 4 pls. (Discussion of characters
available for classification of zoeas (chromatophores, telson,
antenna, etc.). Key to some Japanese genera. Description
of zoeas of 24 species of Leucosiidae, Hymenosomidae.
Inachidae, Portunidae, Menippidae, Xanthidae, Grapsidae,
Ocypodidae.)

1



2 LARVAE OF DECAPOD CRUSTACEA

Arkawa, H. 1933. On larval forms of some Brachyura. Paper
II: A note on indeterminate zoeas. Rec. oceanogr. Wks.
Jap., Tokyo, v, no. 2, pp. 124-254. 60 figs. (70 zoeas de-
scribed and placed in 9 groups: Inachozoea, Grapsizoea,
Xanthozoea, Dissodactylozoea, Ethusozoea, Hymenozoea,
Leucozoea, Pinnozoea, Lithozoea.)

——— 1937. Further notes on Brachyuran larva. Rec. oceanogr.
Wks. Jap., ix, pp. 87-162. 36 figs. (Description of 30
species. Characters of zoea in chief families of Brachyura.)

Arcock, A. 1905. Catalogue of the Indian Decapod Crustacea
in the collection of the Indian Museum. Part II: Anomura,
Fasc. i, Pagurides, pp. xi. 197. 16 pls. Calcutta. (Develop-
ment, p. 4; Glaucothog, pp. 22, 154.)

Arren, E. J. 1893a. Preliminary account of the nephridia and
body cavity of the larva of Palaemonetes varians. Proe. roy.
Soc., lii, pp. 338-342.

—— 1893b. Nephridia and body-cavity of some Decapod
Crustacea. Quart. J. Micr. Sci., N.s., xxxiv, pp. 403-426.
3 pls. (Larva of Palaemonetes varians and references to other
forms.)

1894a. The larvae of Decapod crustacea. Rep. Brit. Ass.,

Ixiii, pp. 547, 548. (Embryology of Palaemonetes.)

18946. Researches on the later stages in the dévelopment
of Decapod crustacea. Rep. Brit. Ass, Ixiv, pp. 345, 346.
(Nerve fibres in embryonic Lobster.)

—— 1895. The reproduction of the Lobster. J. Mar. biol.
Ass. U.K,, iv, pp. 60-69.

Ariex, B. M. 1913. The problem of the Spiny Lobster
(Panulirus interruptus). Fish. Bull. Sacramento, no. 1.

ANDERTON, J. 1907. Observations on New Zealand fishes.
Trans. Proc. N.Z. Inst., xxxix, pp. 477-496. 4 pls. (Palin-
urus edwardsi, p. 484, pl. 20 ; Grimothea gregaria probably a
lar¥al stage of Munida sub-rugosa, p. 485.)

1912. Report on the marine fish hatchery and biological
station. Rep. Fish. N.Z,, 1911-1912. Wellington. (Breed-
ing of Homarus.)

AnDrEws, E. A. 1904. Breeding habits of Crayfish. Amer.
Nat., xxxviii, pp. 165-206. 10 figs.

——— 1907a. The attached young of the Crayfish Cambarus
clarkit and Cambarus diogenes. Amer. Nat., xli, pp. 253-274.
2 pls.

—— 1907b. The young of the Crayfishes Astacus and Cambarus.
Smithson. Contr. Knowl., xxxv. 79. pp. 10 pls. (Astacus
laeviusculus, Cambarus affinis.)

—— 1908. Notes on Cambarus montezumae. Zool. Anz., Xxxiii,
pPp- 665-669. (Account of first young stages.)
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ANNANDALE, N., and Kemp, S. W. 1913. The Crustacea
Decapoda of the lake of Tiberias. J. Asiat. Soc. Beng., N.8.,
ix, pp. 241-258. 3 pls., 1 text-fig. (Atyaéphyra desmaresti,
breeding period, eggs and larvae.)

Anrtonvccl, E. 1930. Sullo sviluppo di caratteri sessuali
esternd nei due sessi di Sicyonia sculpta. Arch. zool. Ital.
Torino, xiv, pp. 15-18. 1 pl.

AprELLOF, A. 1899. Mittheilungen aus der Lebensweise des

" Hummers. Mitth. dtsch. Seefisch. Ver., xv, p. 99.

—— 1903. Researches on the  development of the Lobster,
1902. Norsk. Fisktid., xxii, pp. 114-132.

—— 1904. Researches on the development of the Lobster in
1903. Norsk. Fisktid., xxiii, pp. 112-119.

——— 1909. Untersuchungen iiber den Hummer mit besonderer
Beriicksichtigung seines Auftretens an den Norwegischen
Kiisten. Bergen. 80 pp. 3 pls. (Development p. 30.)

ArcHEY, G. 1916. Notes on the marine Crayfish of New
Zealand. Trans. Proc. N.Z. Inst., xlviii, pp. 396-406. 1 pl.
(*“ Naupliosoma  larva of Jasus lalandii; Puerulus of J.
lalandiv and J. hugelii.)

AvuriviLuius, C.  1898. Krustaceen aus dem Kamerun-Gebiete.
Bih. svensk. Vetensk. Akad. Handl., xxiv, Afd. iv, no. 1.
31 pp. 4 pls. (Palaemon olfersi has almost complete meta-
morphosis.)

Bavrour, F. M. 1880. A treatise on comparative embtyology.
2 vols. London. (Crustacea, vol. i, pp. 380—443. Phylo-
geny, vol. i, p. 417. Significance of Decapod zoea, p. 419.)

Bawss, H. 1926. Die Tierwelt der Nord- und Ostsee. Teil X,
h. 2. Decapoda. Leipzig. 112 pp. 38 figs. (P. 87, De-
velopment.)

— 1014, Ostasiatische Decapoden. ii, Die Natantia und
Reptantia. Abh. bayer. Akad. Wiss. Suppl., ii, Abh. 10,
101 pp. 1 pl. 52 text-figs. (P.81. Phyllosoma of Ibacus
ciltatus.)

—— 1925, Macrura der Deutschen Tiefsee-Expedition. I:
Palinura, Astacura und Thalassinidea. Wiss. Ergebn. *“ Val-
divia ”’, xx, Heft. 4, 5, pp. 189-216, 2 pls., 16 text-figs. ;
pp. 217-315, 9 pls., 75 text-figs. (p. 193, Ontogeny of
Eryonidae )

——.1927. Decapoda, in Kiikenthal’s Handbuch der Zoolagie,
h, pp. 840-1038. (Ontogeny, pp. 908-925, figs. 1006-1026.)

Barngs, E. W. 1908e. The propagation of Lobster fry for
the purpose of increasing the supply of Lobsters in the waters
of the State. Methods of artificial propagatiorf and cultiva.
tion. Rep. R. I. Comm. inl. Fish., xxxvi, pp- 111-119.
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BarNES, E. W. 1908b. Methods of protecting and propagating
the Lobster, with a brief outline of its natural history. Rep.
R. I. Comm. inl. Fish., xxxvi, Special paper no. 23, pp. 120-
152. 18 pls.

—— 1907. Lobster culture at Wickford R.I. in 1906. Rep.
R.I. Comm. inl. Fish., xxxvii, pp. 88-94.

—— 1911. Revised edition of the methods of protecting and
propagating the lobster, with a brief outline of its natural
history. Rep. R. 1. Comm. inl. Fish., xli, pp. 83-127. 21 pls,
(Larval stages p. 98.)

Barg, C. SPENCE. 1850. Notes on Crustacea. Ann. Mag. nat.
Hist. (2), vi, pp. 109-111. 1 pl. (Escape of Pagurus larvae
from egg.)

—— 1856. On the British -Diastylidae. Ann. Mag. nat. Hist.
(2), xvii, pp. 449-465. 3 pls. (Larva of Hippolyte, pl. xv.
Reply to Agassiz’s claim that Cuma is young of Decapoda.)

1857. On the development of Carcinus maenas. Proc.

roy. Soc., viii, pp. 544¢-546 ; and Ann. Mag. nat. Hist. (2),
xx, p. 297. :

—— 1858. On the development of Decapod crustacea. Philos.
Trans., cxlviii, pp. 589-605. 7 pls. (Metamorphosis of
Carcinus maenas.)

—— 1866. Carcinological gleanings, no. 2. Ann. Mag. nat.
Hist. (3), xvii, pp. 26-31. 1 pl. (Glaucothoé the young of
Pagurus, p. 26.)

—— 1868a. Carcinological gleanings, no. 3. Ann. Mag. nat.
Hist. (4), i, pp. 442-448. 1 pl. (Direct development in Uca.)

——— 1868b. Carcinological gleanings, no. 4. Ann. Mag. nat.
Hist. (4), ii, pp- 112-121. 3 pls. (and Rep. Brit. Ass., 1868,
pp- 279-282). (Zoeas of Porcellana, Pagurus and Phyllosoma
of Palinurus. Glaucothoé.and Prophylax are stages in develop-
ment of Pagurus. Reasons given why Phyllosoma cannot be
accepted as larvae of Palinurus.)

1869. Report of the committee to explore the marine
fauna and flora of the south coast of Devon and Cornwall,
no.3. Rep. Brit. Ass., 1869, pp. 84-91. (Young of Homarus,
Crangon, Palaemon, Palinurus and Squilla.

—— 1873. Fourth report on the fauna of South Devon. Rep.
Brit. Ass. for 1872, pp. 48-53. (Reference to protection of
berried Lobsters.)

—— 1876. On the development of the crustacean embryo and
the variations of form exhibited in the larvae of 38 genera of
Podophthalmia. Ann. Mag. nat. Hist. (4), xviii, pp. 174-177.
(Birgus spends larval life in the sea. Preliminary paper,
without descriptions.)
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Barte, C. SPENCE. 1877. Report on the present state of our
knowledge of the Crustacea. Part I1: On the homologies of
the dermal skeleton. Rep. Brit. Ass. for 1876, pp. 75-94.
2 pls. (Larva of Alpheus figured.)

__-'1878. On the nauplius stage of Prawns. Ann. Mag. nat.
Hist. (5), ii, pp. 79-85. (Larva of Galathea, p. 82. Doubt as
to identity of Miiller's Peraeus nauplius, which may belong
to Rhizocephala.)

_—— 1879. Report on the present state of our knowledge of
Crustacea. IV: On development. Rep. Brit. Ass. for 1878,
pp-193-209. 3 pls. (Larvae of Gelasimus, Trapezia, Dromia,
Porcellana, Galathea, Crangon, Palaemon, etc.)

—— 1881. On the Penaeidea. Ann. Mag. nat. Hist. (5), viii,
pp- 169-196. 2 pls. (Euphema, M.-Edw. may be a young
form of Penaeus, p. 192.)

—— 1884. On the geographical distribution of the macrurous
crustacea. Rep. Brit. Ass., 1884, pp. 753-758. (Notes on
larvae and condition on hatching.)

—— 1888. Report on the scientific results of the exploring
voyage of H.M.S. ‘‘Challenger ”, 1873-1876. Crustacea
Macrura. Voy. H.M.S. “Challenger”’, Zoology, xxiv, Text,
pp. i-xc, 1-942, pls. 1-150.

Eiconaxius parvus, p. 44, pl. 5. Young from egg.

Palinuridae and Scyllaridae development, pp. 89-98, pl.
120-d.

Eryoneicus, p. 122, pl. 12e.  Possibly young of Polycheles.

Willemoesia leptodactyla. Embryo in egg, p. 163, pl. 20.

Nephropsis suhmi, p. 177.  Possibly young of Phoberus.

Stenopus, young in egg, p. 212, fig.

Spongicola zoea, p. 216, pl. 29.

Penaeus development, pp. 231-243, pls. 47, 48.

Peteinura, p. 323. (Cerataspides), pl. 53.

Amphion, ete., p. 347.

Sergestes development, p. 353, pls. 61-66.

Elaphocaris (dohrnt, suhmsi, crassus), p. 354, pl. 62.

Platysacus crenatus (Solenocera), p. 363, pl. 63.

Acanthosoma or Amphion stage, p. 365.

Acanthosoma brevitelsonis, lacvirostratis, tynitelsonis, dorsi-
spinalis, longitelsonis, macrotelsonis (=8. arcticus Kr.),
pls. 64-66.

Mastigopus, p. 375; dorsispinalis, acetiformis, suhmi,
spinsventralis, crassus, tenuis, pls. 65-67.

Sergestes, mastigopus stages: Adult form according to

Hansen and Illig.
intermedius, n. sp., p. 383 = 8. edwardst, Kr.
dorsispinalis, n. sp., p. 394, pl. 72.
laterodentatus, n. sp., p. 395
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nasidentatus, n. sp., p. 398

armatus, Kr., p. 401, pl. 73
rinkii, Kr., p. 404, pl. 73
‘oculatus, Kr., p. 406, pl. 74
ovatoculus,n sp., p. 408, pl. 174
parvidens, n. sp., p. 409, pl. 174
corniculum, Kr., p. 410, pl. 175
laciniatus, Kr., p- 413
ancylops, Kr., p. 413, pl. 75

longirostris, n. sp., p. 415, pl.

175

junceus, n. sp., p. 417, pl. 76
longispinus, n. sp., p. 417 pl. 76
penerinkii, n. sp., p. 418, pl 176
fermerinkii, n. sp. p. 419, pl. 76
longicollus, n. sp., p. 421, pl. 77
praecollus, n. sp., p. 423, pl. 77
semiarmis, n. sp., p. 423, pl. 67

spiniventralis, n. sp., p. 426,

pl. 67

laeviventralis, n. sp., p. 425,

pl. 67
profundus, n. sp., p. 428
venlridentatus, n. sp., p. 432

6 ll (l ll |

o H H l

i

= 8. arcticus ?
diapontius, n. sp., p. 399, pl. 72 = §.

. armatus, Kr.

. arcticus, Kr.

. edwardst, Kr.

. atlanticus, M.-Edw.

diapontius, Bate.

vigilax, Stimps.
corniculum, Kr.
corniculum, Kr.
atlanticus, M.-Edw.

..cornicidum, Kr.

. tepmrremis, Kr.

diapontius, Bate.
diapontius, Bate.
tenuiremis, Kr.

. cormiculum, Kr.
. diapontius, Bate.
. edwardst, Kr.

S. arcticus ?

. japonicus ?
. edwardst, Kr.

S
S
N
S
S.
S.
S.
S.
S
N
8. cornutus, Kr.
S.
S.
S.
S
S
S
S
S
S
S

uirinquedens, n. sp., p. 433
dissimilis, n. sp., p. 437

‘Seiacaris telsonis, p. 438, pl. 78.
Lucifer, development, p. 449, pls. 79, 82, 85.
Zoontocaris, p. 473 (galatheae and approximus), pl. 85.
Sestertius duplzcadentes p. 477, pl. 85.
Crangon, development, p. 483 pl. 85, 89.
Glyphocrangon granulosus, young in egg, p. 506, pl. 92.
Parathanas decorticus, p. 530, pl. 89.
Alpheus development, p. 538, 539, pl. 122.
Thalassocaris, p. 693, p. 1107 (danae and stimpsons).
Diaphoropus, p. 686, pl. 107 (versipellis and longidorsalis).
Kyptocaris, p. 689, pl. 121 (stylofrontalis).
Atya bisulcata, development, p. 692, fig. 71.
Caricyphus, p. 712, pl. 121 (serramarginis, szberosus

turgidus, angulatus)
Rhomaleocaris, p. 720, pl. 123 (hamulus).
Anebocaris, p. 722, pl. 123 (quadroculus).
Oodeopus, p. 875, pls. 142, 143 (geminidentatus, serratus,

armatus, intermedius, duplex, longispinus, gibbosus).
Procletes, p. 883, pl. 127 (biangulatus).
Icotopus, p. 886, pl. 144 (arcurostris).

. cormiculum, Kr.
robustus, Smith.

i
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Hectarthropus, p. 889, pl. 144 (compressus, expansus, tenuis).
Eretmocaris, p. 895, pl. 145 (remipes, longicaulis, corniger).
Amphion, p. 901, pls. 146-148.

Barkg, C. SPENCE. 1889, On a new genus of Macrura. Ophthal-
meryon transitionalis. Ann. Mag. nat. Hist. (6), iv, pp. 67-76,
1 pl. (Cerataspis.) .

and MOULLER, F. 1878. The nauplius stage of Prawns.
Ann. Mag. nat. Hist. (5), ii, pp. 426, 427.

—— and Rows, J. B. 1880. Second Report of the committee
appointed for the purpose of exploring the marine zoology of
South Devon. Rep. Brit. Ass., 1880, pp. 160, 161, figs.
(Nephropsis cornubiensis, n. sp. = ? young of Nephrops; later
determined as young of Homarus. See Bate, 1888, p. 177.)

BavER, V., and Drcener, E. 1913. Uber die allgemein-
physiologische Grundlage des Farbenwechsels bei dekapoden
Krebsen. Z. allg. Physiol., xv, pp. 363—412.

Baumany, H. 1932. Die postembryonale Entwicklung von
Potamobius astacus, L., bis zur zweiten Hiutung. Z. wiss.
Zool., cxli, pp. 36-51. 18 figs.

BerLy, T. 1853. A history of the British stalk-eyed Crustacea.
London. lxv 4- 386 pp. (Notes, not original, on development,
p. xxxviii-Ixi.)

BeNEDEN, P. J. van. 1861. Recherches sur les Crustacés du
littoral de Belgique. Mém. Acad. R. Belg., xxxiii, 174 pp.,
21 pls. (Development of Homarus, p. 53.)

—— 189). Une nouvelle famille dans le tribu dea Schizopodes.
Bull. Acad. R. Belg. (3), xxii, pp. 444459. 1 pl., 6 text-figs.
(Cryptopus defrancei (= Cerataspis) has a nauplius stage in
the egg.)

BerkeLEY, A. 1930. The postembryonic development of the
common Pandalids of British Columbia. Contr. Canad. Biol.,
N.s., vi, pp. 1-85. 30 figs. (Pandalus danae, P. hypsinotus,
P. borealis, P. platyceros, Pandalopsis dispar.)

see also Needler, A. B.

Bixrorp, R. 1911. Notes on the life history of Callinectes
sapidus. Johns Hopk. Univ. Cire., N.s., no. 2.

BmGe, E. A. 1882. On the first zoea of Pinnotheres ostreum.
Amer. Nat., xvi, pp. 589-591. 1 fig.

—— 1883. Notes on the development of Panopaeus sayi.
Etuld. biol. Lab. Johns Hopk. Univ.,, ii, no. 4, pp. 411-426.

pls. _

Bisorck, W. 1911. Bidrag till kannendom om Decapodernas
larvutveckling. 1: Passiphaea. Ark. Zool., vii, no. 15.
17 pp. 1 pl

—— 1913a. Beitriige zur Kenntnis der Decapoden Metamor-
phosis. II: Ueber das postlarvale Stadium von Calocaris
macandreae. Ark. Zool., viii, no. 7. 8 pp. 1 pl., 8 text-figs.
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Bstrck, W. 1913b. Biologisch-faunistische Untersuchungen
aus dem Oresund. I: Pantopoda, Mysidacea, und Decapoda.
Lunds Univ. Aarsk. N. F. Afd. 2, ix, no. 17. 39 pp. 1 map,,
1 pl,, 10 text-figs.; and Kongl. fysiogr. Selsk. Handl. N. F.
24, no. 17. (Zoea of Portunus depurator. Post-larva of
Hyas coarctatus.)

Boas, J. E. V. 1879. Amphion und Polycheles (Willemoesia).
Zool. Anz., xi, pp. 256-259.

—— 1880. Studier over Decapodernas Slaegtskabsforhold.
K. danske Vidensk. Selsk. Skr., ser. 6, Nat. og Math. Afd. I,
pp. 25-210. 7 pls. (Larvae of Palaemonetes, Galathea,
Dromia, Homola, Cerataspis. Post-larva of Palinurus.)

—— 1882. De héjere Krebsdyrs Forvandlinger. Tidsskrift f.
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