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1S86. Takk, Ralph. Parasitism amonjr Marine Animals. Science, vol. 7, p. 17.

FcnneVa, a pnrnsite of tlu> sworrtfisl), is itself Infested with parasitic barna-

cles.

1893. Thompson, I. (J. Report on tiie Copepodu of Liverpool Bay. Trans.

Liverpool Biol. Soc, vol 7, pp. 175-230. pis. 15-35.

Recognized the larvae of Lcrnuia (Lernaeocera) taken in the tow.

1905. Thompson, M. T. Immature Specimens of Pennella fllosa. Biol. Bull.,

vol. 8. pp. 29G-307, 6 text fisures.

The smallest of these was 94 mm. in length.

1843. Thompson, William. Report on the Fauna of Ireland. Division Inverte-

brata. Rep. British Assoc. Adv. Sci., 1843, p. 270.

Lemaeonema monillaris, a synonym of Lemaeetncus aprattae.

1844. . Additions to the Fauna of Ireland. Ann. Mag. Nnt. Hist..

ser. 1, vol. 13, pp. 430-440.

Lemaeonema vionillaris from the sprat.

1849. . Crustaceen der Brittischen Fauna. Arch. Naturg., "vol. 15,

pt. 6. pp. 31S-340.

Pennella puniulosa, p. 339.

1889. THOitsoN, Geo. M. Parasitic Copepoda of Nevi' Zealand. Trans. New
Zealand Inst., vol. 22, pp. 353-375, pis. 25-29.

Pennella histiopJwri, n sp., p. 368, pi. 28, fig. 2. Lemaea (Lernaeocera)
lotellae, n. sp., p. 3G9, pi. 28, figs. 3, 3a.

1905. Turner, Sib William. On Pennella balaenopterae ; a Crustacean para-

sitic on a Fiuner Whale. Balaenoptera musculus. Trans. Roy. Soc.

Edinburgh, vol. 41, pt. 2, No. 18, pp. 409-434, pis. 1-4.

An admirable account, giving internal as well as external morphology and
some histology.

1807. TuRTON, William. The British Fauna. 2 vols. 8vo. London.

Lemaea {Lernaeenicus) encraaicholi, vol. 1, p. 137.

1886. Underwood, Lucien M. List of the Described Species of Fresh Water
Crustacea from America North of Mexico. Bull. Illinois State Lab.

Nat. Hist., vol. 2, p. 323-386.

Species of Lernaeocera (LernaeaJ enumerated, p. 334.

1880. Valle, Antonio. Crostacei parassiti del Pesci del Mare Adriatico. Boll.

Soc. Adriatica Sci. Nat., Trieste, vol. 6, pt. 1, pp. 55-90,

1859. White, J. C. On the Parasites of Orthagoriscus mola. Proc. Boston Soc.

Nat. Hist., vol. 6, p. 404.

Pennella fllosa, covered with polyps.

1877. W1ERZE.TSK1, A. Ueber Schmarotzerkrebse von Cephalopoden. Zelt. wiss.

Zool., vol. 29, pp. 562-.582, pis. 32-34.

The copepodid stages, male and female, of some species of Pennella, prob-

ably variana, found upon Sepia, Eledone, and Loligo at Trieste.

1908. Wilson, Chas. B. North American Parasitic Copeporls. A List of those

found upon the Fishes of the Pacific Coast, with Descriptions of New
Genera and Species. Proc. U. S. Nat. Mus., vol. 35, pp. 431-481, pis.

66-S3.

Eaemoiaphcs ci/cloplerina, p. 458. Lernaeenicus (CanJiodectea) medusaeus,
n. sp., p. 458, pi. 70, figs. 09, 100. Phrixocrphalus cincinnatua , n. gen. ; n. sp.,

p. 461, pi. 76, fig. 101.
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1908. Wilson, Chas. B. The Morphology, Development and Economic Rela-
tions of the Genus Lernaea,

Soon to appear In the Bulletin of the Bureau of Fisheries, giving the de-
velopment of both sexes and a revision of all the known species.

1881. Wilson, Dk. Andrew. Degeneration. Pop. Sci. Mon., vol. 19, pp. 218-

229, 382-394, 19 text figures.

-The Lernaeans, pp. 227-228.

1870. Wright, E. P. On a New Species of the genus Penuella. Ann. Mag>
Nat. Hist, ser. 4, vol. 5, pp. 43-47, pi. 1.

Pennella orthagorisci.

EXPLANATION OF THE PLATES.

an^
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rostrum, dorsal view. Fig. 18. Dorsal view of head, processe.*! removed except

those on the sides. Fig. 19. Ventral view of head, showing the peculiur entrance

of the esophagus Into the side of the stomach. Fig. 20. Proboscis enlarged.

Fig. 21. Section of body wall, showing pore canal and chitinogen layer. Fig, 22.

First three pairs of swimming legs. Fig. 23. Ventral view of cleared specimen,

showing reproductive organs.

Plate 4.

Femalt> of Lentaeenieus radiatvs.

Fig. 24. Side view, drawn by .1. H. Blake. Fig. 25. Posterior view of head,

also drawn by J. H. Blake. Fig. 26. Side view, drawn by R. Rathbun. Fig. 27.

Top view of head. Fig. 28. Side view of head, showing proboscis and posterior

plate at base of antennae. Fig. 29. Dor.sal view of head with only two horn.s.

Fig. 30. Diagonal view of same cut open to show the digestive tube. Fig. 31.

Side view of proboscis. Fig. 32. Tip of proboscis, showing central plate and

maxillae. Fig. 33. Maxilla. Fig. 34. First and second antennae and rostrum.

Fig. 35. Side view of posterior trunk with egg string.s : figs. 27 to 35 drawn by

R. Rathbun.

Pl.ATK O.

Female.-; of hcninecnicux radiatuH and L. polyceraux.

Figs. 36 to 39. Swimming legs of L. radiatus. Fig. 40. Head and ue«'k, with

two sets of horns. Fig. 41. Ventral view of maxilla. Fig. 42. Side view of

L. polyceraus. Fig. 43. Ventral view of head and neck. Fig. 44. Side view of

head. Fig. 45. Attachment lamellae. Fig. 46. Tip of proboscis with maxillae.

Fig. 47. Swimming legs.

Pla'ik ii.

Female of Lernaeenievs affixus.

Fig. 48. Side view. Fig. 49. Side view of head fastened to the ray of a fin.

Fig. 50. Side view of head with attachment apparatus. Fig. 51. Anterior view of

attachment lamellae. Fig. 52. First antenna. Fig. 53. Second antenna. Fig. 54.

Tip of probo.scis. Fig. 55. Mandible?. Fig. 56. Maxilla. Fig. 57. Anal laminae.

Figs. 58 to 61. Swimming legs.

Plate 7.

Female of Lemaeenicus longivenMs.

Fig 62. Side view. Fig. 63. Side view of head. Fig. 64. First and second

antennae. Fig. 65. The same on another specimen. Fig. 66. Mandibles. Fig.

67. Maxilla. Fig. 68. Swimming legs. Fig. 69. Ix)ngitudinal section of head

and anterior neck. Fig. 70. Newly hatc-hed naupHus.

Plate 8.

Female of Sareotretes lobatus.

Fig. 71. Diagonal view, partly dorsal, partly lateral. Fig. 72. Dorsal view of

head. Fig. 73. Tip of proboscis, dorsal. Fig. 74. Tip of proboscis, ventral-

Fig. 75. First and second antennae. Fig. 76. Maxilla. Fig. 77. Swimming legs.

Fig. 78. Lateral view of cleared specimen, showing reproductive organs. Fig.

79. Ventral row of excretory glands.

774aS—Proc. N. M. vol. 5.«?—17- 10
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Plate 9.

Female of Phrixocephalus trianffulua.

Fig, SO. Dorsal view of head and neck, side view of trunk. Fig. 81. Ventral

view of head and neck with swimming legs. Fig. 82. Diagonal view of head,

showing antennae. Fig. 83. Anterior view of head with processes. Fig. 84,

Lateral view of cleared specimen, showing reproductive organs.

Plate 10.

Phrixocephalus triangulus, P. diversus, and Lernaeocera branchialis.

Fig, 85, Ventral view of cleared specimen of P. triangulus, showing bilateral

symmetry. Fig, 86. Diagonal view of P. diversus. Fig. 87, Side view of same,

showing asymmetrical position of neck. Fig. 88. Metanauplius of Lernaeocera

hranchialis ; actual length. 0.55 mm.

Plate 11.

Female of Collipravua parvus.

Fig. 89. Ventral view of head, side view of body. Fig. 90. Side of head (o).

Fig. 91. Dorsal view of same. Fig. 92, Ventral view of head (6). Fig. 93.

Dorsal view of -same. Fig. 94. Dorsal view of second antennae. Fig. 95.

Proboscis and maxillae. Figs. 96, 97. Dorsal and ventral view of cleared speci-

men, showing asymmetrical arrangement of reproductive organs.

Plate 12.

Female and nauplius of Lernaeocera hranchialis.

Fig. 98. Side view. Fig. 99. Central view of head. Fig. 100. Anterior view

of head ; these three figures drawn by J. H. Blake. Fig. 101. Side view of head

with proboscis protruded. Fig. 102. First and second antennae. Fig. 103.

Mouth tube and first maxillae. Fig. 104. Second maxilla. Fig. 105. Swimming
legs. Fig. 106. Anal laminae. Fig. 107. Newly hatched nauplius; actual length.

0.45 mm.
Plate 13.

'

Female of Lemaeolophus sultanus.

Fig. 108. Side view. Fig. 109. First and second antennae. Figs. 110, 111.

Swimming legs. Fig. 112. One of the abdominal plumules. Fig. 113. Side view

of cleared specimen, showing digestive tube and reproductive organs,

Plate 14,

Female of Haemohaphes cyclopterina.

Fig. 114. Side view of trunk, dorsal view of posterior neck, ventral view of

anterior neck and head. Fig. 115. Dorsal view of cephalothorax. Fig. 116.

Ventral view of same. Fig. 117. Ventral view of anterior head. Fig. 118, Side

view of cleared specimen showing reproductive organs.

Plate 15.

Females of Pennella antarctica and P. filosa.

Fig. 119. Side view of P. antarctica. Fig. 120. Pieces of whale blubber with

parasites in place; the piece on the right shows the scar left after the dis-

appearance of the parasite; photograph by Dr. Roy O. Andrews. Fig. 121.
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Dorsal view of first and second antennae. Fig. 122. Ventral view of head,

showing frontal processes. Fig. 123. Inner surface of ventral wall of head.

Fig. 124. Swimming legs. Fig. 125, Side view of /'. filosa, drawn by J. H. Blake.

Fig. 126. Anterior view of head. Fig. 127. Dorsal view of same, both drawn

by J. H. Blake.

Plate 16.

Female of Pennella filosa.

Figs. 128, 129. Dorsal and ventral views of head, with frontal processes and

Internal muscles. Figs. 130, 131. External and internal views of anterior end of

head with frontal processes removed. Fig. 132. Dorsal view of first and second

antennae. Fig. 133. Side view of cleared specimen, showing reproductive organs.

Plate 17.

Females of Pennella flto-sa and Lemaeoccra branchialix.

Fig. 134. Swimming legs of adult P. filosa. Fig, 135. Side view of head of

young female of P. filosa, 18 mm. long. Fig. 136. Second maxilla. Fig. 137.

Diagonal view of thorax, with swimming legs. Fig. 138. Posterior end of geni-

tal segment,' showing enlargement in oviduct which serves as a receptaculum

seminis. Fig. 139. Posterior end of abdomen, with anal laminae. Fig. 140. Side

veiw of cleared specimen of Lernaeocera branchialis, showing digestive tube

and reproductive organs (after A. Scott).

Plate 18.

Female of Pennella instructa.

Fig. 141. Side view, drawn by J. H. Blake. Fig. 142. Ventral view of head

and anterior neck. Fig. 143. Anterior end of head, internal view. Fig. 144.

Anterior end of head, external view showing frontal processes. Fig. 145.

Dorsal view of first and second antennae. Fig. 146. Swimming legs. Fig. 147.

A specimen of P. instructa infested with goose barnacles.

Plate 19.

Female of Haemobaphes diceraus.

Fig. 148. Side view of adult with egg strings. Fig. 149. Ventral view of

head and anterior thorax, cleared in clove oil. Fig. 150. Dorsal view of head

and anterior thorax, showing single pair of horns. Fig. 151. Ventral view of

proboscis.

Plate 20.

Haemobaphes diceraus, H. enodis, and Trifur tortuosus.

Fig. 152. First and second antennae of H. diceraus. Fig. 153. First and

second swimming legs. Figs. 154, 155. Third and fourth swimming legs. Fig.

156. Side view of adult E. enodis, with egg strings. Fig. 157 Ventral view of

head and anterior thoi'ax, showing the profusion of soft processes. Fig. 158.

Side view of cleared specimen of T. tortuosus, showing the arrangement of the

Internal organs.

Plate 21,

FeuiJiies of Trifiir tortuo.'iyft and Canliodertes bellottii.

Figs. 159 and 160. Side view of head and anterior thorax, and of trunk of

T. tortuostis. This is drawn from an entire specimen but the long neck Is so

twisted in different directions that it does not give a satisfactory view of the

entire creature In any one position. Fig. 161. Side view of C. bellottii, showing

the lobed frontal processes. Fig. 162. Side view of head and anterior thorax,

showing the four pairs of legs ; the thoracic process on the side nearest the ob-

server has been removed.
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INDEX.

Alimentary canal

.

Anops

Antennae
Appendages

Argulus

Axine

Baculus

Body form ,

Body wall

Burrowing

Page.

26

6

23

23

5

6

105

20

25

9

Caligus 5,

6

Oardiodectes 50

bellottii 51,55

medusaeus 52

Cecrops 5

Clavella 6

Collipravus • 78

parvus 79

Dichelestium 5, 6

Dimorphism, sexual 6

External morphology 20

Food 17

Foroculum sprattae 56

Haemobaphes 93

cyclopterina 95

diceraus 98

enodis 97

Haemobaphoides 100

ambiguuB 101

Hessella 105

Horns 21

Hosts 18

Introduction 1

Ive 34

Leptotrachelus 40

truchae 41

Lemaea 3, 36

development of 35

founding of genus 3

adunca 39

anomala 39

asellina 4, 39

basteri 39

branchialis 4, 84

cirrhosa 39

clavata 39

corpore tereti flexuosa 5

comuta 39

cyclophora 39

cyclopterina 4, 39

Page.

Lemaea cyprinacea 4

dalmanni 39

dicerocephala 38

diodontis 39, 113

elongata 39

encrasicholi 39, 57

exocoeti 39, 115

gadina 39

gadua minutus 40

gobina 39

hemirhamphi 39

huchonis 39

lavareti 39

lotae 40

lotellae 84

lumpi 84

lusci 85

marionis 39

merluccii 39

minuta 84

multicornis 40

nodosa 39

ocularis 39

pectoralis 38, 39

pinnarum 39

radiata 39,59

rigida 84

ealmonea 4, 39

salmonis 5

spratta 39, 57

tentaculis quatuor 3, 39

uncinata 5,39

Lernaeans, location of 5

Lemaeenicinae 42

Lernaeenicus 56

affixus 11,64

eristaliformis 58

gempyli 58

gracilis 58

inflexus 58

labracis 58

lesueuri 58

longiventris 19, 66

neglectiis 58

nodicornis 58

polyceraus 62

polynemi 58

procerus 69

radiatus 21, 59

sardinae 8, 16, 58
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r.emaeenicus uargi

sprattae

vorax

Lemaeidae
Lernaeidae, natural history of.

parasites of

Lernaeinae

Page.

68

57

58

32

3

18

85

Lernaeocera 3,

7

development of 82

anomala 39

barnimii 38

branchialis 85

catostomi 38

cruciata 38

cyclopterina 95

cyprinacea 38

diceracephala 38

dolabrodes 38

esocina 38

haplocephala 38

pectoralis 38

phoxinacea 38

pomotidis 38

radiata 59

surriraiis 4

temnocephala 38

tenuis 38

tortua 38

variabilis 38

Lemaeocerinae 81

Lemaeolophus 89

hemirharaphi 90

recurvua 90

striatus 90

sixltanus 91

Lemaeonema 56

Lernaeonema abdominaUs 58

monillaris 56

procera 19, 69

radiata 59

Lemaeopenna 105

blainvilUi 110,115

brachiata 111,113

holteni 111,115

sagitta 113

Lemaeopoda 39

Lemeoceropsis septemramosuB 59

Locomotion 7

Mandibles 24

Maxillae 24

Maxillipeds 24

Morphology, external 20

internal 25

Muscular system 25

Page.

Nervous system 28

Opimia 34

Pegesimallus 126

Peniculus 44

calamus 45

clavatus 46

fissipes 47

fistula 46

Pennatula 105

bocconii 110

sagitta 113

setifera 113

Pennella. 7, 81

development of 104

antarctica 116

balanopterae 113

charcoti 113

costal Ill

crassicornia 113

diodontis Ill, 113

exocoeti 115

filosa 119

gracilis Ill

histiophori 113

instructa 122

intricata Ill

liouvillei 116

orthagorisci 124

plumosa Ill

pustulosa 113

remorae Ill

rubra 112,119

sagitta 113

sultana 91, 112

tridentata 113

varians 112

PennelUnae 103

Peroderma 49

bellottii 50

branchiata 50

cylindricum 50

petersi 50

Phrixocephalus 74

cincinnatus 75

diversus 77

triangulus 76

Prehension 7

Rebellula 34

Reproductive organs, female 29

male 28

Sarcotretes 7, 69

development of 43

erietaliformis 72

gempyU 71
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Page.

Sarcotretea inflexus 71

lobatua 72

nodicornis 58

scopeli 16,43,71

Schi3turu8 36

cyclopterina 95

Silvestria 40

Sphyrion 15, 34

Strabax 34

Swimming legs 24

Taphrobia pilchardi. .

.

Therodamas

eerrani

Torsion

cause of

Trifur

tortuosua

Trypaphylum
musteli.

Face.

49

41

41

10

16

101

102

34

34
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FE.MALE OF PENICULUS CLAVATUS.

For explanation of plate see page 144.
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Female of Peniculus fissipes.

For explanation of plate see page 144.
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Female of Cardiodectes medusaeus.

For explanation of plate see pages 144, 145.
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Female of Lernaeenicus radiatus.

For explanation of plate see page 145.
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Females of Lernaeenicus radiatus and L. polyceraus.

For explanation of plate see page 145.
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Female of Lernaeenicus affixus.

For explanation of plate see page 145.
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Female of Lernaeenicus lonqiventris.

For explanation of plate see page 145.
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Female of Sarcotretes lobatus.

For explanation of pl*te see page 145.
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Female of Phrixocephalus trianqulus.

For explanation of plate see page 146.
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Phrixocephalus trianqulus, p. diversus, and Lernaeocera branchialis.

For explanation of plate see page 146.
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Female of Collipravus parvus.

For explanation of plate see page 146.
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103

102

106

100

5 mm.

jJ-V 98

99

107
105

Female and nauplius of Lernaeocera branchialis.

•For explanation of plate see page 146.
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Female of Lernaeolophus sultanus.

For explanation of plate see page 146.
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117

Female of Haemobaphes cyclopterina.

For explanation of plate see page 146.
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125

Females of Pennella Antarctica and P. filosa.

For explanation of plate see pages 146, 147.
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Female of Pennella filosa.

For explanation of plate see page 147.
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Females of Pennella filosa and Lernaeocera branchialis.

For explanation of plate see page 147.
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141

10 mm.

\^=^,

146

144

145

Female of Pennella instructa.

For ExPLA^ATlON of plate see page 147.
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1 mm

Female of Haemobaphes diceraus.

For explanation of plate see page 147.
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Females of Haemobaphes diceraus, H. enodis, and Trifur tortuosus.

For explanation of plate see page 147.
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Females of Trifur tortuosus and Cardiodectes bellottii.

For EXPLAfiATION OF PLATE SEE PAGE 147.




