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ABSTRACT 

During his participation in the Fifth Cruise of the U.S. Research Vessel ANION BRUUN in the Indian 
Ocean, the author was able to visit the remote island of New Amsterdam in the Southern Irditn Ocean 
in April 1964, and make a collection of the spiny lobster Jasus lalandei frontalis (H. Milne Edwaids).* Recent 
work on the taxonomy of the genus Jasus Parker indicates the need for a reappraisal of the nomenclature, 
validity and status of the various nominal species described under the genus from the different geographical 
areas. In order to facilitate such work, a detailed description of the material collected is givtn here, along 
with the description of an early post-puerulus stage of this lobster from New Amsterdam Island. The 
phyllosoma larvae of Jasus collected off the islands of St. Paul and New Amsterdam are also described and 
illustrated. Comments on the distribution for the genus Jasus as well as the probable routes of dispersal of 
the larvae are also discussed. On the basis of the present study, a revised distributional map of the spiny 
lobsters of the world (Family Palinuridae) is given. 

There is a seasonal fishery for J. I. frontalis* in St. Paul and New Amsterdam Islands where at present 
the catch is limited to 200 tonnes of lobsters per year. A brief rdsumfe of this fishery, as well as aspects of 
the biology of this lobster from these islands, is dealt with here. An annotated bibliography of over 250 papers 
which deal with the taxonomy, biology and fishery of species of the genus Jasus is also included with a subject-
wise index. [* = Jasus paulensis (Heller)]. 
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PART I 

INTRODUCTION 

IN a recent Conference on "A Discussion on the Biology of the Southern Cold Temperate Zone" 
held under the leadership of Professor C. F. A. Pan tin in December 1959, Professor G. A. Knox 
drew attention to the many wide gaps in our knowledge of the littoral zone of the southern cold 
temperate and subantarctic regions. There are practically no accounts of the littoral ecology of 
any of the isolated antarctic and subantarctic islands and " in particular St. Paul and New 
Amsterdam Islands are almost completely unknown" (Knox, 1960) (Italics mine). The mere fact 
that these two islands are the remotestfrom any land mass in the area of the Indian Ocean high­
lights the need for a thorough investigation of the faunal and floral elements both marine and terres­
trial of these islands which would undoubtedly throw considerable light on problems relating to 
speciation. St. Paul and New Amsterdam Islands are situated 38° 43' S.-77° 30' E., and 37° 51' S.-
77° 32'E, respectively. During the last 110 years several scientific expeditions have worked in 
various parts of the Indian Ocean, but as will be seen from the accompanying figure (Fig. 1) 
only few have ever touched the islands of St. Paul and New Amsterdam. They are "Novara" 
(1857-1859), "Gazelle" (1874-76), "Valdivia" (1898-99), ."Gauss" (1902-03), "Sapmer" (1950) 
and "Anton Bruun'X 1964). Since 1950, "Sapmer" has made regular fishing cruises to these 
islands. Other than these, even occasional visits to these islands by ships in transit are rare (except 
taking off and bringing replacement of personal for the meteorological unit at New Amsterdam) 
on account of their remoteness and the inhospitable weather conditions that prevail in the area for 
about six months in the year during the southern winter. 

An opportunity to visit one of these islands came by during my participation in the V cruise of 
the United States Research Vessel "Anton Bruun" in the Indian Ocean when she touched St. Paul 
Island on 7-4-1964 and New Amsterdam Island on 8-4-1*964. One of the striking things that was 
noticeable in the littoral zone of New Amsterdam Island was the 'invasion' at dusk of the inter-
tidal rocky areas by lobsters some of which were collected for study and identified by me as Jasus 

The nomenclature should according to Holthuis (1963) be Jasus paulensis (Heller, 1863). 
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laloHdei frontalis^ (H. Milne-Edwards), based on a preliminary review of the genus by Holthuis 
(1946). 

JS^JJ! 3p-«a {̂?- ^1 ?!?• 90' 1^9' ••10° 120* 

NEW AMSTERDAM ISLAND 

ST. PM. ISLAND 

W~~~W~~W W 

•iO 

FiQ. 1. Map showing the routes in the Indian Ocean of the important scientific expeditions that have 
also visited St. Paul and New Amsterdam Islands. (Besides these, as part of the IIO Expedition, 
R.V. ARGO stopped at St. Paul for a day in December 1961, and R.V. ARGO and R.V. HORIZOH 

worked off these islands in November 1962. See Fisher et al., 1964). 

A part of the present paper is based on the collections made by me and also collections of 
phyllosoma larvae obtained from the vicinity of these islands in plankton hauls made at night. 
Holthuis (1946) in his preliminary review of the genus Jasus Parker recognises only two species and 
one variety (subspecies?) and remarks that " Comparison ofmaterial from the different localities is, 
however, needed to obtain final certainty" about the valid forms. Remarking about J. lalandei 
frontalis from Juan Fernandez Island, Chace and Dumont (1949) say that "Although very distinct 
at the limits of its range, from the South African and Australian form J. lalandei it is not yet certain 
that this form is a valid subspecies." Since / . lalandei frontalis is the variety or subspecies which 
occurs in St. Paul and New Amsterdam Islands these statements are of interest. However, Angot 
(1951 c, 1951 b), and Grua (1960 a, 1960 b) denote the lobster here merely as Jasus lalandii, while 
the latter author (Grua, 1963,1964) treats this under Jasus paulensis (Heller), which Holthuis (1946) 
considers a synonym of / . I. frontalis. In the collections that I have with me from New Amster­
dam Island, there is a graded series representing sizes from the past-puerulus stage to the adult 
of this spiny lobster. This has enabled a study of the amount of variability with growth of the 

The revised nomenclature according to Holthuis (1963) should be Jasus paulensis (Heller, 1863). 
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diagnostic characters on which the subspecies is based, as well as draw attention to the salient 
diflferences between males and females of difFerent sizes, all of which may eventually be utilized 
for drawing comparisons with the forma typica. 

The description of the phyllosojna stages of this subspecies given here represents the first report 
of them to come from the southern Indian Ocean. 

As is well known, the species of the genus Jasus which are confined to the temperate regions 
of the southern hemisphere are commercially the most important of all spiny lobsters fished at pre­
sent as will be evident from the large-scale fisheries they support in South Africa, and South West 
Africa, Australia, New Zealand, Juan Fernandez Island, and Tristan da Cunha Island. It was 
possible to obtain some information from the French Meteorologists stationed at New Amsterdam 
Island at the time of our visit about the fishing conditions for the langouste {Jasus), around the two 
islands. The information obtained corroborates Angot's findings made 14 years earlier during the 
"Sapmer" expedition from 1 January to 5 April, 1950 sponsored by the Institute of Scientific 
Research of Madagascar (Angot, 1951 a, 1951 b), and subsequently by Grua (1960 o, 1963). The 
summary of the observations on fishing is dealt with in a separate section in this account. 

The examination of the phyllosoma stages also led to a perusal of the earlier literature on the 
larvae ofjasus, necessitating some comments to be made here on patterns of distribution, transport 
of larvae by ocean currents, etc. The spatial distribution of Jasus is also discussed in the light of 
known facts about the biogeography of the southern oceans. 

In the course of the work, it was possible to index over 250 papers pertaining to the systematics, 
biology, fishery, and fishery technology relating to species of the genus Jasus Parker. Since the 
coverage is comprehensive and includes almost all important works dealing with this group, an 
annotated bibliography and a subject-wise index is given at the end to facilitate reference. 

I wish to express my sincere thanks to Dr. S. Jones, Director, Central Marine Fisheries Rese^ch 
Institute, Manadapam Camp, for his kind encouragement in the course of this work. A part 
of this work was supported by the United States National Science Foundation as part of the U.S. 
Program in Biology, International Indian Ocean Expedition. 

In the course of the preparation of this paper I have received valuable assistance in the form of 
advice and much needed literature from Dr. M. Angot, Institute of Scientific Research, Madagascar; 
Dr. M. Andre, Paris; Dr. D. R. Fielder, University of Townsville, Australia; Dr. R. W. George, 
Western Australian Museum, Perth, Australia; Dr. Paul Grua, Station Biologique, Roscoff, France; 
Professor V. V. Hickman, University of Tasmania, Tasmania; Professor C. F. A. Pantin, F.R.S., 
University of Cambridge, England; Professor Otto Pesta, Akademie der Wissenschaften, Austria; 
Dr. R.W. Rand, Union of South Africa; and the late Dr. Keith Sheard,C.S.I.R.O., Australia. My 
special thanks are due to Dr. Michael M. Mullin, at present at the Scripps Institution of Oceano­
graphy, La Jolla, California, who kindly passed on to me for study the phyllosoma larvae from the 
special plankton collections he made while on the V Cruise of R. V. Anton Bruun, and described 
in this paper. I am also thankful to Mr. K. N. Prasad for his help in the preparation of the 
drawings. It also gives me greatpleasure to record here my sincere thanks and appreciation to each 
and every member of the French Government Meteorological Unit stationed at New Amsterdam 
Island at the time of our visit but for whose help it would not have been possible for me to carry 
out much of the observations. 

TAXONOMICAL NOTES ON THE GENUS Jasus PARKER 

Holthuis (1960) proposed the addition of the generic name Jasus Parker (1883) to the oificial 
list of generic names in zoology. A distinct rostrum is wanting or the rostrum is rudimentary in 
the genera Jasus, Palinurus, etc., but the absence of stridulating organs in Jasus is characteristic for 

SM-IV-15 
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the genus. Bernard (1950) mentions in a foot note that Von Bonde, W. (1930) claimed that the 
peduncular joints of the first antenna show a constant ratio in the phyllosoma, puerulus and adults 
in the three South African genera Jasus, Palinurus, and Panulirus. Bernard confirms this to be the 
condition in the first two genera, while in Panulirus he finds the third peduncular joint of the antenna 
slightly shorter than the second. He has also experienced difficulty in separating the genera Pali­
nurus and Jasus on the actual ratios of thes; segments given by Von Bonde, W., and used instead the 
presence or absence of the stridulating organ as the chief character to distinguish them. Jasus also 
possesses a rudimentary rostrum clasped by lateral processes. This is shown in Fig. 4 (early post-
puerulus stage) and Fig. 2: 2 (adult male) given in this paper, 

Jasus is the only genus of Palinuridae known so far to occur around St. Paul and New Amster­
dam Islands. 

At least seven species described at one time or other under the genera Homarus, Jasus, Palinos-
lus and Palinurus are at present referable to the genus Jasus. Holthuis (1946) has shown that Jasus 
parkeri Stebbing (1902)should belong to the genus Puerulus as can be seen from its original descrip­
tion and figures which also indicated a distinct stridulating organ which as already mentioned is 
absent in Jasus. However, recently George and Grindley (1964) have erected a new genus Projasus 
to accommodate J.parkeri a.nd have shown that as in Jasus, Projasus also lacks the stridulating organ 
and occupies an intermediate position between Jasus and Palinurellus, the other two genera of the 
division "Silantes". The two species and a variety (subspecies ?) of Jasus recognised by Holthuis 
(1946) are as follows: 

1. Jasus lalandei (H. Milne-Edwards) 

A. Jasus lalandei lalandei s. str. 

B. Jasus lalandei var. frontalis (H. Milne-Edwards) 

Synonyms: 

Jasus paulensis (Heller) 

Jasus edwardsii (Hutton) 

2. Jasus verreauxii (H. Milne-Edwards) 

Synonyms: 

Jasus hugelii (Heller) 

' Jasus tumidus (Kirk) 

The diagnostic character distinguishing the typical form J. I. lalandei from J. I. frontalis is the 
squamiform sculpturation on the back of the abdominal segments which in the former occupy the 
entire surface of the segment, while in the latter, a broad and conspicuous smooth band is present 
along the anterior and posterior margins of each segment, being most marked in the first segment. 
In this study it has been possible to check the consistency of this character in relation to the size of 
the specimens and confirm the diagnosis of the variety or subspecies used first by Parker (1887) (to 
separate / . edwardsii from J. I. lalandei), and Holthuis (1946). 

The New South Wales, Victoria (Australia) and New Zealand (?) species Jasus verreauxii 
(H. Milne-Edwards) can be easily distinguished from/././fl/ont/e/and / . I. frontalis by its greenish 
colour; the upper part of the abdominal segments bearing pimple-like scattered elevations; and 
the epimeres being serrated posteriorly. In addition, no transverse grooves are present in any of the 
segments {see Gruvel, 1911a; Chace and Dumont, 1949). 
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Jams lalandei VAR. frontalis (H. Milne-Edwards)^ 

{Palimrus frontalis H. Milne-Edwards, 1837: Synonyms: Palinurus paulensis Heller, 1862 
et 1865; Palinurus edwardsii Button, 1875 a.) 

1. Material 

Phyllosoma stages.—2 specimens from 35° 45' S., 70° 36' E. in night 15 minutes surface plankton 
tow at 21-30 hours on 2-4-1964 (Fig. 5). 

Phyllosoma stage.—I specimen from 33° 22' S., 74° 56' E. in night 15 minutes surface plankton 
tow at 21 -30 hours on 10-4-1964 (Fig. 5). 

Early post-puerulus stage.—1 specimen from inter-tidal rock pool at New Amsterdam Island 
collected on 8-4-1964. 

Juveniles and adults.—2 females and 4 males collected from between rocks in inter-tidal region 
at New Amsterdam Island on 8-4-1964. 

2. Description o/Jasus lalandei var. frontalis^//-om New Amsterdam Island 

In view of the fact that a number of drawings are given here, it is not proposed to go into des­
criptive details unless necessary. "The adults and young including the post-puerulus stage in the 
collection range from 27 • 5 mm. to 238 • 0 mm. in total length measured from base of rostrum. The 
details are given in the accompanying table (Table I). 

TABLE I 
• . (Measurements in millimeters) 

Characters 

Total lenjgtl) (excluding rostrum) 

Length of carapace (excluding rostrum) 

Length of rostrum 

Length of 2nd pedunculate joint of 
antennule 

Length of 3rd pedunculate joint of 
antennule 

Shell condition* 

Sex 

1 

238-0 

95-0 

4-0 

15-1 

21-1 

HOS 

M 

2 

202 0 

78-0 

4-7 

13-0 

18-5 

HOS 

M 

Juveniles and adults 

3 

150-0 

55-0 

3-5 

9-5 

11-7 

HOS 

F 

4 

103 0 

39-0 

2-3 

5-5 

6-5 

HOS 

M 

5 

81-0 

30-5 

2-0 

4-2 

5-5 

HOS 

F 

6 

58-5 

23-6 

1-5 

3-3 

4 0 

HNS(?) 

M 

Early Post-
Puerulus stage 

7 

27-5 

10-3 

0-5 

0-9 

1-5 

HS 

M 

* HOS = Hard old shell; HNS = Hard new shell; HS = Hard shell. 

Earlier descriptions of this lobster from St. Paul and New Amsterdam Islands may be found 
in the works of Heller (1862,1865), and Angot (1951 a, 1951 b), while passing references to it are to 
be found in the works of Veilan (1878), Andre (1932), and others. In none of these is any emphasis 
placed on the nature of the sculpturation on the abdominal segments. Figure 2:2 and 
Fig. 3: 1-12 show the nature of the sculpturation in specimens of sizes 58-8 to 238 mm. in total 
length. The general pattern is more or less the same and the non-soulptured anterior and posterioi 
parts of each segment are well marked even from the earliest stage. In the post-puerulus stage 

The nomenclature should according to Holthuis (1963) be Jasus paulensis (Heller, 1863). 
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FIG. 2. Jasus lalandei frontalis (H. Milne-Edwards).* From New Amsterdam Island. (1-2) Dorsal view of 
carapace and abdomen of male 23-8 cm. in length. (3-4) First and third pleopods of same. (5-8) pleopods 
one to four respectively of female IS cm. long (long hairy setae not shown in 3rd and 4th pleopods). (9-12) 

Pleopods one to four respectively of female 8'1 cm. long. (13-14) Lateral view showing the 
disposition of epimeres in male 20*2cm. and female 15-Ocm. long. [1=: J.paulensis (Heller)]. 



JaSUS FROM INDIAN OCEAN W73 

(Fig. 4) faint indication of the sculpturation is seen not as uneven surface, but in the colouration of 
the area by reddish pigments, where the squamiform sculpturation eventually develops. The con­
stancy of this character thus helps to confirm its usefulness as a reliable criteria for separating the 
representatives ofJasm from St, Paul and New Amsterdam Islands from the typical J. I. lalandei. 

Holthuis (1946), however, remarks thatthe aforesaid character of squamiform sculpturation [in 
the case of J. edwardsii, and / . /. lalandei as given by Parker (1887)] " is of too little importance 
to be of specific value." Thus the specimens of Jasus fromTristen da Cunha, Juan Fernandez, New 
Zealand, and St. Paul are considered representatives of one variety of 7. lalandei, namely J, I. frontalis 
•' . . . .diflfering only in the sculpture of the abdomen." Reference may be made to the section on 
"Distribution" for further discussion on this point. 

3. Observation on Additional Characters of Juveniles and Adults o/Jasus lalandei frontalis 

Carapace.—There appears to be no noticeable difference in the carapace in males and females. 
However, with age specimens show an enlargement of the spines and spinules. The rostrum is rudi­
mentary and in the male 23-8 cm. figured (Fig. 2: 1) it is abnormal in that it exists as two short-
pointed processes instead of one. 

Walking legs.—Sexual dimorphism is seen in the nature of walking legs, especially in the fifth 
pereiopod the propodus which in the male is simple at the distal inner end and the dactylopodite 
armed along its inner side with spinous hairs (Fig. 3:18). In the female the fifth pereiopod 
shows a conspicuous claw-like spine in the distal inner side of the propodus which when juxtaposed 
with the clalw-like dactylopodite gives a subchelate appearance and acts as chelae in berried females 
helping to keep the eggs clean of foreign matter. After hatching, the egg shells attached to the ovi-
gerous setae of the pleopods are also removed by them. 

The first pereiopod in the male is robust and short (Fig. 3: 17) and unhke in the female, 
the propodus is more or less rectangular in outline bearing an enlarged spine at its inner distal end 
The ischiopodite as well as the meropodite in the male bear a strong claw-like spine each at their dis­
tal ends. In the female (Fig, 3: 20-21) the propodite of the first pereiopod is relatively 
narrower and tapering towards the distal end without any conspicuous spinous process at its distal 
inner end. The dactylopodite is also relatively smaller, so also the spines on the ischiopodite and 
meropodite. In a male 103 mm. the propodus of the first pereiopod does not show the strong spine 
at its distal'inner end and as in the female, the propodus slightly tapers distally (Fig. 3:19). 

According to Angot (1951 a) the walking legs in the male are relatively longer than in the female. 

Abdomen.—The sixth chitinous transverse plate of the tergum of the abdomen immediately 
pr^eding the telson in the male carries tufts of short setae at the inner extremities of the two 
halves. This is evident even in the smallest male in the collection (Text-Fig. 3: 13-14), Angot 
(1951 a) remarks that the tufts of hairs on the chitinous transverse plates are absent in the female. 
In the present material the large female shows the absence of the tufts of setae (Fig. 3: 16) in 
the place of which the tergal plates bear a few punctations. The smaller female specimen, however, 
shows distinct tufts of hairs as in the young and adult males (Fig. 3:15). It will be interesting 
to know whether in the female the tufts of setae on the chitinous tergal plates are lost with moulting 
from young to adult. 

The epimeres of abdominal segments of males are directed towards the rear, while in the females 
(larger specimens especially) they are directed vertically downwards and towards their extremity 
turned backwards (Fig, 2: 13-14), This difl'erence in the disposition of the epimeres is drawn 
attention to by Angot (1951 a) in larger specimens where the character is still more marked. 

The first and third pleopods of the males are figured (Fig. 3: 3-4) in order to show the 
|̂iiraniQ\>8 condition, t}ie en^opodite being al^sent. The exopodite is broad and leaf-lil̂ e apd t}if 
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FIGS. 3. Jasus lalandei frontalis (H. Milne-Edwards).* From New Amsterdam Island. (1-6) and (7-12) Dorsal 
and lateral view of abdominal segments showing pattern of squamiform sculpturation in six specimens 

23-8 cm. to 5-85 cm. (sequence as given in Table I) in total length. (13-14) Chitinous transverse tergal 
plates of males 3 • 85 cm. and 23 • 8 cm. long showing tufts of hair or setae on expanded symphysial 

end of plates. (15-16) Same of females 8-1 cm. and 15-Ocm. the former showing the 
presence and the latter the absence of the setae. (17-18) 1st and 5tb pereiopods 

of male 23-8 cm.. (19) lstpereiopodofmalelO-3cm. (20-21) 1st and 
5th pereiopods of female 15-Ocm. long [1=/. paulensis (Heller)]. 
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inner margin of the protopodite carries elongate setae. In the females the pleopods are biramous, 
but the pair on the second abdominal segmant have the exopodites and endopodites equally well 
developed, being broad and leaf-like (Fig. 3: 5). The pleopods of the third, fourth and fifth 
somites have undeveloped endopodites which are narrower, three segmented, and provided with 
longovigeroussetaetoassistintheattachment of eggs when the lobster is in berry. The pleopods 
of a very small female measuring 85 mm. shows the endopodite of the second somite to be consider­
ably smaller than the exopodite and devoid of the marginal elongate setae. The endopodites of the 
second, third, and fourth pleopods are relatively shorter and rod-like breft of the long setae. For 
the purpose of comparison, drawings made to scale of these along with the pleopods of an adult 
female are given side by sidi (Fig. 2: 5-8 and 9-12). 

Grua (1964) has drawn attention that at St. Paul and New Amsterdam Islands after egg-laying 
(May and June) and hatching takes place (August and September), the ovigerous setae become very 
variable in size on account of damage caused to them by the animal while removing the empty egg 
shells. Pilosity becomes complete again during the southern summer as a result of a moult distinct 
from the prebreeding moult. 

Other sexual differance that can be noticed externally is the genital opening of the male which 
is situated on the coxopodites of the fifth pereiopod and the female on the coxopodites of the third 
pereiopods. 

DESCRIPTION OF EARLY POST-PUERULUS STAGE OF Jasus lalatidei frontalis^ FROM 
NEW AMSTERDAM ISLAND 

From a rock pool at New Amsterdam Island it was possible to collect a 27-5 mm. specimen, 
the measurements of which are given in Table I. There is no description of the puerulus stage or 
early post-puerulus stage of J. I. frontalis from St. Paul and New Amsterdam Islands, except a brief 
mention by Pesta (1915) of the occurrence of such early stages in these islands and hence it is felt 
that the description given here may be of interest. The specimen (Fig. 4) has a light yellow 
body colour except the carapace and alternating bands on the antenna which are faintly reddish. 
Very rudimentary spinulation is seen on the carapace and the groove separating the cephalic and 
thoracic regions is clearly visible. Tuberculations or timble-shaped processes bearing short setae 
between the rudimentary spines of the carapace are absent at this stage. The setae on the dactylo-
podites of the pereiopods are well developed at this stage, but for which the pereiopods are 
smooth. As already mentioned the squamiform sculpturation on the sterna of the abdominal 
segments are not developed although their position is indicated by a faintly red-pigmented band 
along almost the middle of each segment. The sternum of the segments also show minute puncta-
tions which are not seen in adults. The telson and uropods are well developed and show the lateral 
marginal spinous serrations seen in the adults as well as rudimentary spinulations along their dorsal 
surface. The expedites and the endopodites of the pleopods are large, leaf-like and bear elongate 
feather-like setae. Each pleopod also possesses an appendix interna with coupling hooks. 

In the case of the typical / . /. lalandei from South Africa, Von Bonde, C. (1936) mentions that 
the phyllosoma 35 mm. long changes into a puerulus of 22 mm. At this stage the puerulus resembles 
the adult in all characteristics except that the pleopods show difference as at this stage swimming in 
the animal is carried out mainly by the pleopods and not the telson and uropods as in the adults. 
The coupling hooks of the appendix interna join together the pleopods in pairs to form efiicient swim­
ming organs. 

PHYLLOSOMA STAGES OF Jasus lalandei frontalis^ FROM THE SOUTHERN INDIAN OCEAN 

In the accompanying map (Fig. 5) the locations from where phyllosoma larvae of J. I. fron­
talis were collected in. surface plankton hauls at night are shown. These phyllosoma stages are pr?t 

} The noroenelftturp should Bpcprding tP |IoUh\ii» (1963) be Jtaia pay^sis (feller, 18W ,̂ 



1476 n. a. SILAS 

FfO, 4. Jfms Mamiet frontalis (H. Milne-Edwards).* Early post-puerulus st^ge measuring 27'5 mn?. in totftl 
)9n|tb from Hew Amiterdatn Island [l-Z.fifHfanf/lf (Heller)] 
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sumed to belong to the variety / . I. frontalis mainly on account of their being taken in the vicinity 
of St. Paul and New Amsterdam islands where as already mentionsd only this variety of Jasm is 
known to occur at present.^ The possibility that the larvae could be of the typical form / . /. lalandei 
from South Africa is rather remote as shall be discussed later in the section 'Distribution'. 

In Table II the salient measurements of the phyllosoma stages are given with other details, and 
Fig. 6 gives the drawings of the three stages in the collection. These stages correspond with 
stages X, XI and XII provisionally recognised by Gurney (1936). These stages are arbitrary as no 
hard and fast line can be drawn between the successive stages due to the partial overlap in lengths. 

TABLE II 

(Measurements of phyllosoma larvae in millimetres) 

Characters 

Date 

Stage 

Total length 

Pre-labral length 

Post-labral length 

Antennule peduncular Seg. 1 

»> >• 
»» " 

Antennule exopod 

„ endopod 

Eye 

Eye stalk 

Antenna 

Width of forebody 

Width of hind body 

Seg. 2 

Seg. 3 

Southern Indian Ocean 
(present collection) 

1 

.. 2-4-1964 

.. X? 

.. 18-6 

7-8 

.. 10-8 

0-9 

0-3 

0-4 

1-4 

0-3 

2-0 

3 0 

5-2 

140 

6-0 

2 3 

2-4-1964 10-4-1964 

XI? 

21-5 

9 0 

12-5 

M 

0-35 

0-5 

1-7 

0-55 

2-4 

3-7 

6-8 

15-9 

7 0 

XII? 

25-9 

105 

15-4 

1-25 

0-45 

0-7 

2-2 

0-9 

3 0 

4-3 

9-3 

18-3 

8-7 

1 

, , 

X 

16-85 

7-3 

9-55 

2-47 

1 0 

1 1 

3-85 

1-2 

2-3 
3-4 

5-6 

.. 

Southern Atlantic Ocean 
(after Gurney, 1936)* 

2 

, , 

X 

17-80 

7-8 

100 

2-55 

1-0 

1-24 

4-1 

1-43 

2-4 
2-8 

• • 

•• 

3 

, , 

X 

19-65 

8-7 

10-9 

2-65 

1-0 

1-14 

4-25 

1-45 

2-4 
3-7 

6-2 

. . 

•• 

4 

, , 

XI 

22-75 

9-75 

12-95 

2-32 

1-0 

1-13 

3-75 

1-67 

2-5 
3-7 

8-1 

. . 

•• 

5 

, , 

XI 

22-90 

9-5 

13-5 

3-37 

1-0 

1-12 

3-48 

1-4 

2-65 
4-2 

8-4 

. . 

•• 

6 

, , 

XII 

28-5 

12-0 

16-5 

2-29 

1-0 

1-13 

3-9 

2-5 

3-0 

4-7 

11-0 

.. 

•• 

* Out of the measurements of 9 specimens of Jasus lalandii given by Gurney (1936) in his Table VIII, the six taken 
here correspond to more or less the stages in the present collection. The remaining three specimens given by Gurney 
belong to stages VIII, IX and XIII, being 10-4, 12-95 and 37-5mm. long respectively. 

The complete developmental stages is not known for J. lalandei or / . verreauxii. The embryonic 
development and early post-embryonic stages of J. I. lalandei and a few of the phyllosoma stages 
are known chiefly through the works of Gilchrist (1913,1916), and Von Bonde, C. (1936). Informa­
tion on / . verreauxii is scanty. In order to facilitate comparison, the phyllosoma stages of J. lalandei 
described by Von Bonde, C. (1936), Gurney (1936), Lebour (1954), and Prasad and Tampi (1959) 
are given here along with the figure of an early phyllosoma stage of/, verreauxii taken from Dakin 
and Colefax (1940) (Figs. 7, 8 and 9). 

When the measurements for the present specimens given in Table II are compared with measure­
ments of phyllosomas of J. lalandei given by Gurney (1936) (corresponding stages of which are in­
cluded in Table II) some disparity is seen in the relative proportions of some of the body characters, 

The nomenclature should according to Holtbuis (1963) be Jasus pauulensis (Peller, 1863), 
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FIG. 5. Map showing a part of the track chart of the V Cruise of the U.S. Research Vessel Anton Brmn 
and the localities with dates (black circles) from where phyllosomas of / . /. frontons'^ were collected. Insert maps 

show the islands of St. Paul and New Amsterdam, and in the latter island the shaded area indicates 
the place from where lobsters were collected for the present study [1 -J. paulensis}. 

O 

E 
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This is especially pronounced in the antennule, the exopod and endopod being markedly longer in 
comparable specimens from off Tristan da Cunha. It is difficult to say whether this could 
be due to the fact the phyllosomas belong to two distinct varieties of / . lalandei or due to differences 
in the mode of taking measurements. 1 have used a dial calliper measuring to the nearest tenth o 
a mm. under a binocular microscope. As will be seen from the drawings of the three specimen 
in the collection (Fig. 6: 2-4) a progressive increase in the segments of the antennule and th 
endopod and exopod is seen in relation to size. 

Fie. 6. Jasus lalandei frontalis (H. Milne-Edwards).* Phyllosoma stages from Southern Indian Ocean. 
(1) 21-5 mm. specimen (Stage XI) (figs. 3 and 6 alongsida are also of the same specimen). (2 and 5) 

Antennule, antemna, eye (2), and abdomen (5) of specimen 18 • 6 mm. (4 and 7) Same in specimen 25 • 9 mm. 
(8) First and second maxillipeds in phyllosoma 21-5 mm. long [1= / . paulensis (Heller)]. 

The abdomen in the three specimens (Fig. 6: 5-7) shows the relative development of the 
pleopods as well as the telson and uropods. By the time the phyllosoma is 25 -9 mm. [Stage XII (?)] 
the rudimentary pleopods show traces of separation into exopod and endopod although no seg-
mentation is seen. The telson in stages X ? and XI? have a rectangular shape with the postero­
lateral margins slightly produced bearing a blunt process with two or three setae at the base. The 
uropods although showing the partly biramous condition are not sufficiently developed to extend to 
the level of the posterior margin of the telson. This is seen in stage XII ? where the posterior margin 
of the telson is rounded, The biramous con^itjpfi of the uropods js >vell developed and so also tjie 
bpal segment, 
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FIG. 7. Jasus lalandei lalandei (H. Milne-Edwards). (1-3) Phyllosoma stages (after Von Bonde, C, 
1936). (4) Puerulus stage 22 mm. long (after Von Bonde, C , 1936) 1-4 from South African waters. 

(5) Early phyllosoma stage from Bengula Current (after Lcbour, 1954). 

> 
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Prasad and Tampi (1959) are the first to record Jasus lalandei from the trOpical waters of the 
northern hemisphere, namely the Laccadive Sea based on two larvae 1 • 5 mm. each obtained in 
plankton haul from R. V. Kalava Station No. 448. The figure of the larva reproduced here 
(Fig. 9) illustrates the point drawn attention to by the authors that the antenna is shorter than the 
antennule. The antenna is also shorter than the eye which has not yet developed a distinct stalk at 
this stage. In similar sized (1-5 and 1 -7 mm.) larvae of the typical form / . /. lalandei from South 
Africa described by Von Bonde, C. (1936), and Von Sonde, C. and Marchand (1935), the antenna is 
slightly longer than the antennule and the eye (see Figs. 7 and 9). 

DISTRIBUTION OF THE GENUS Jasus PARKER 

The genus Jasus Parker has a circumgiobular distribution in the southern hemisphere from 
south of the Tropic of Capricorn to about 46° S. latitude, the only exception being the record of 
larvae of / . lalandei from the Laccadive Sea by Prasad and Tampi (1959). Chace and Dumont 
n949) published a map showing the world distribution of spiny lobsters of the family Palinuridae 
(Fig. 10). However, from the present study of the distribution of Jasus, one of the genera of 
Palinwridae, it is seen that the limits of the distribution of the family given by these authors need 
modifications. As such a revised distributional map for the family is given here (Fig. 11), 
along with another showing the distributional limits of the genus Jasus (Fig. 12). For the exact 
distributional limits of the adults reference may also be made to the exhaustive list of localities given 
under the respective species by Holthuis (1946). 

Fio. 8. Jasus lalandei frontalis (?). Phyllosoma stages. (1) Jasus lalandii, Stage VIII?, 11 mm. from 
Discovery Stn. 254 (after Gurney, 1936). (2) Stage XIII? 37 mm. from Discovery Stn. 100 B. 

1-2 from the Southern Atlantic Ocean (after Gurney, 1936). 
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The distributional pattern of J. lalandei when plotted on Lambert's Azimuthal Equal-Area 
Projection Maps of the antarctic and subantarctic regions (Fig. 13) shows that: 

1. St. Paul and New Amsterdam Islands lie almost on the boundary line between the subtropi­
cal and subantarctic zones, the mean position of the subtropical convergence on the 77° longitude 
lying only a few miles south of these islands. 

2. A scrutiny of the known distributional limits of the two varieties of Jasus lalandei, namely 
J. I. lalandei and J. I. frontalis shows an allopatric pattern of distribution. The typical variety is 
confined to parts of South and South-West Africa, and South-West and South-East Australia, while 
/ . I. frontalis is primarily an insular variety, being known from St. Paul and New Amsterdam Islands; 
New Zealand and Islands in the vicinity such as Stewart Island, and Chatham Island, Juan Fernan­
dez, San Ambrosa and San Felix Islands off Chile, and Tristan da Cunha in the South Atlantic. 

Fio. 9. Phyllosoma stages of Jasus. (1) Early phyllosoma stage of Jasus verreauxii (H. Milne-Edwards) from 
Australia (after Dakin and Colefax, 1940). (2 a-c), Phyllosoma Stage I of Jasus lalandii from the Laccadive Sea 

(a—antennule and antenaa, 6—abdomen, c—first and second maxillipeds) (after Prasad and Tampi, 1959). 

J. verreauxii on the other hand shows a sympatric distribution occurring along with / . /. lalandei 
alongthecoastsofNewSouthWalesand Victoria, and is also reported by some to occur in New 
Zealand. This then is the general pattern of distribution, but several problems need elucidation, 
such as the status of y./fl/an«?e/occurring in South-West Australia; whether or not mixed popula­
tions of 7. /. lalandei and / . /. frontalis occur in New Zealand; whether the insular populations provi­
sionally treated here under one variety, namely / . I, frontalis are in fact endemics in the respective 
areas and eventually may have to be considered as good varieties or subspecies [e.g., J. I. paulensis 
from St. Paul and New Amsterdam Islands; / . /. edwardsi from New Zealand; J. I. frontalis from 
'Chile' (Juan Fernandez), etc.] or species. Some of these shall be discussed presently. 

3. From Fig. 13 it will be seen that the insular areas from where adults of / . I. frontalis 
are known to occur lie almost in the same latitudes within the northern part or outer limits of the 
subantarctic zone and only exceptionally as in the case of St. Paul and New Amsterdam Islands 
do they lie just north of the mean line of subtropical convergence. This contrasts with the distri­
bution of the typical form J. I. lalandei which in Australia and South Africa lie well above the line 
of subtropical convergence. 
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4. Knox (1960) has given the mean winter and summer sea surface isotherms for the southern 

oceans and when seen in relation to this (Figs. 14 and 15) the distribution of the typical 

Fio. 10. Map showing the world distribution of spiny lobsters of the 
family Palinuridae (after Chace and Dumont, 1949). 

FIG. 11. Revised map showing the world distribution of spiny lobsters of the family Palinuridae. 
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J. I. lalandei is found to lie within the mean summer and winter sea surface isotherms of 15° and 
20° C. during both seasons, except in the area around Southern Tasmania where it is even less than 
12° C. during winter. In the case of/. I. frontalis the areas fall within the mean sea surface summer 
isotherms of 15° C. to less than 20° C. and mean sea surface winter isotherms of 1G°-15° C. Knox 
(I960) has also given the coastal water types of the southern temperate and antarctic regions 
(Fig. 16) from which it will be seen that the distribution of the genus Jasus is predominantly restricted 
to the "Cold temperate mixed water", and rarely infringes into the "Subantarctic cold temperate 
water type" or into the "Transitional warm temperate water type". 

5. On the basis of his studies on the littoral ecology and the biogeography of the southern 
oceans, Knox (I960) proposed certain biogeographic subdivisions of the southern temperate and 
antarctic regions mainly based on characteristic temperature and salinity ranges and water masses 
(Fig. 17) according to which St. Paul and New Amsterdam Islands and the entire distributional 
areas of the genus Jasus come under the "Cold temperate regions" (exceptions being the small area 
south-east of the Cape of Good Hope, Union of South Africa and along south-west coast of 
Australia which come under the "Warm temperate transitional regions". 

Fio. 12. Map showing the world distribution of spiny lobsters of the genus Jasus Parker 
(Areas from where larvae have been collected are also included). 

6. The influence of the' WestWind Drift' and the connected cold currents adjacant to the land 
masses in the southern hemisphere on the dispersal and distribution of the subantarctic faunal and 
floral elements has been repeatedly drawn attention to even recently by several authors at the con­
ference on "A discussion on the biology of the southern cold temperate zone" (Deacon, 1960; Du-
Ritez, 1960; Godley, 1960; Holdgate, 1960; Knox, 1960; Mackintosh, I960} Wace, 1960; and 
others). A diagrammatic representation of the principle ocean currents as given by Knox (1960) 
is reproduced here (Text-Fig. 18) to indicate the possible role the 'West Wind Drift' and associated 
currents could have had or could have on the present-day distribution of Jasus. A further discus­
sion is given in the section "Larval Distribution". 
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Fio. 13. Map showing the distribution of Jasus lalandei lalandei (black^ed areas) 
and J. I. frontalis (stippled areas). The insular occurrence of the latter may be noted. 

LARVAL DISTRIBUTION OF Jasus PARKER 

The importance of studying the distribution pattern of phyllosoma larvae of spiny lobsters which 
could be good indicators of ocean currents and water masses has been stressed in recent years by 
many workers (Lewis, 1951; Lewis et al, 1952; Thorson, 1960; Ingle et al., 1963; and others). 
Ingle et al. (1963) in a preliminary study of the possible Carribean origin of Florida's spiny lobster 
{Palinurus argus) populations have stressed the significance of water currents on population recruit­
ment and suggested the usefulness of studies in widely separated areas on the availability (or non­
availability) of various phyllosoma stages in particular waters, as such studies may help to elucidate 
or identify current patterns as the long larval life span and the duration of well-differentiated stages 
may provide a very good natural device for establishing the directions of flow and rate of movement 
of water masses. In identifying water masses with such planktonic indicators, one point raised by 
GriCe and Hart (1962) needs bearing in mind, namely that some knowledge of the reproductive cycle 
and longevity of the species is often valuable in deciding whether it is indicating recent or possible old 

SM-IV-16 
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intrusion of water into an area. In the case of the genus Panulirus, Thorson (1960) remarks that the 
phyllosoma of some species have a pelagic life of 150-180 days, for instance, Lewis (1951) found that 
the larval development in P. arĝ Mj is completed in approximately six months, while in the allied 
species P. interruptus from the California coast Johnson (1951) found that it took slightly less than 
eight months for the completion of the larval development. Thorson (1960) opined that it is this 
prolonged planktonic phase of its life-history that has enabled some species of the genus Panulirus 
to show a circumtropical distribution. 

Fio. 14. Mean summer sea surface isotherms for the southern oceans (5° C. intervals) 
(after Knox, 1960). 

Surprisingly enough, although a species of the genus Jasus (J. lalandei) is the most important 
commercially exploited species of spiny lobster in the world, the available information regarding the 
planktonic phase of its life-history is far from complete. First there is still doubt as to the total 
number of larval stages that may be recognised for Jasus though tentatively 13 stages are recognised 
by Gurnsy (1936). But for some information about the duration of the prenaupliosoma stage, and 
naupliosoma stage (Stage II), the actual duration of the various phyllosoma stages in nature is frag­
mentary and often speculative. 

' T h e description of larval stages by Thompson (1907), Anderton (1907), Archey (1916), Gilchrist 
(1913, 1916), and Von Bonde, C. (1936), refer to collections from coastal waters or a few stages 
observed in captivity. Von Bonde, C. (1936) mentions that " I have been able to obtain phylloso-
mata of various sizes betwean 3 -8 mm. and 24 mm. and they are to be described in a paper entitled 
"Experiments in artificial hatching and rearing of the cape crawfish/AJM^ lalandei\ Inv. Rept. No. 9, 
Fish and Mar. Biol. Surv., South Africa (in preparation)." Probably this report has not yet been 
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published, as I have been unable to find any subsequent reference to it. All this is to show the frag­
mentary nature of the information available. 

FIG. 15. Mean winter sea surface isotherms for the southern oceans (5° C. intervals) (after Knox, 1960). 

Gurney (1936) who found the growth factor in six groups of phyllosoma larvae ranging from 
10•4-35 mm. to be 1-3 or less, recorded a small phyllosoma of Jasus Ialandei (Stage VII?) about 
900 miles North-West of Tristan da Cunha with the remarks that "Unfortunately, as the series of 
larva is so incomplete, one can only guess at the age as expressed in the number of stage and I am 
by no means satisfied at the assumption that the larva is in Stage VIII is correct. At all events it 
cannot be older. We know too little about the age and duration of stages to estimate the age in 
days, but a guess of six weeks may be fairly near the truth, in any case there is evidence of rapid and 
extensive travel." He also refers to three specimens of puerulus stage of J. lalandei caught at 250 
meters depth about 170 miles from land where the ocean depth is over 3,000 metres, and of larvae 
collected from great depths of 2,480 -2,580 metres which were all found to be in the last stage prior 
to metamorphosis into the puerulus stage. 

In the present instance, the phyllosomas collected on the night of 2-4-1964 from 35° 45' S. 
70° 36' E. were from about 390 and 435 miles from New Amsterdam and St. Paul Islands respectively. 
The one takan on 10-4-1964 from 33° 22' S., 74° 56' E. is about 270 and 345 miles north of New 
Amsterdam and St. Paul Islands respectively. The scarcity of the material does not permit an 
assessment of the probable duration that the larvae had taken to attain the si?es and stages indicated 
in Table II. 

The known occurrence and distribution of the phyllosoma stages of Jastis in the Indian Ocean 
and the Southern Atlantic and Pacific Oceans suggest the following. 
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1. The general non-occurrence of phyllosoma stages oi Jasus south of the sub-tropical conver­
gence is interesting and probably points to the transportation of the larvae from the breeding grounds 
towards the sub-tropics aided by the 'West Wind Drift' and connected currents flowing northwards. 
Perhaps this also accounts for the non-occurrence of Jasus on Gough Island only 352 km. south of 
Tristan da Cunha; Kergufcten Island south of St. Paul Island; and Macquarie Island, Campbell 
Island, etc., south of New Zealand. Associated with the currents, temperature may play an 
important role in limiting the distribution southwards. However, the great depth from which phyllo-
some of Jasus have been collected (Gurney, 1936) indicate that the lower temperatures may be a 
limiting factor for the earlier stages while later stages may occur in depths where the water tempera­
ture is even lower than 10° C. 

ttlnnkte Mfcler. 
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Fio. 16. Coastal water types of the southern temperate and antarctic regions (after Knox, 1960). 

2. It appears likely that in the southern Atlantic and southern Indian Oceans, the larvae which 
are carried away from the islands by the currents are brought back to the islands caught in an "eddy 
system" during which period development and metamorphosis to the puerulus stage are completed. 
This cbtild account for the apparently 'endemic' insular distributions of / . /. frontalis. The same 
could also apply to Juan Fernandez Island in the South-Eastern Pacific. 
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3. That metamorphosis into the actively swimming puerulus stage could take place far out 
at sea (as much as 170 miles from land over deep water) is clear from Gurney's work (Gurney, 1936). 
However, the significance of this is not fully understandable as in many other species of allied genera 
the pueruli first appear in shallow water. In the case of the intensively studied species Panulirus 
argus, Lewis et o/. (1952) mention of only one instance where a single specimen in the puerulus stage 
was taken in plankton hauls in the Gulf Stream ojf Miami and opines that it seems certain that this 
stage is not normally planktonic. 

Cbri TenpancM Recant 
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Fio. 17. Biogeographic subdivisions of the southern temperate and antarctic regions proposed by 
G. A. Knox, 1960. 

4. A plausible explanation of the occurrence of very early stage of the larvae of Jasus in the 
tropical waters of the Laccadive Sea is a possible equatorial transgression of the genus at seme 
earlier date and subsequent isolation. The possibility of such an equatorial transgression of the 
larvae at present from the area of New Amsterdam and St. Paul islands or even South Africa can te 
rul«d out on account of the very early stage (1 • 5 mm.) of the larvae. Besides, the intervening warm 
sO\ith and north equatorial currents would only act as effective barriers for the distribution of tî e 
pfiH^0||i9 IvvRC, Wbetliw an equatwia} transgressipp pfthe ^mw 9pul4 }iave t^en place <Jpripg 
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the late Pleistocene when there had been periodic oscillations in the equatorial Atlantic and Pacific 
and probably also the Indian Ocean with an amplitude of 6° C. may be considered. The work of 
Emiliani (1958) based on Radio-Carbon dating of more recent sections of deep-sea cores show that 
the surface waters were particularly cool about 15,000 years ago whan the tropical surface waters 
were about 6° C. cooler than at present. Prasad and Tampi (1959) have shown that the cooler 
waters at depths of about 200 metres in the Laccadive Sea may not rule out the possibility of Jasus 
occurring there. Adults have never been reported from this area, and more information is needed. 

,̂ FiG- 18. Diagrammatic representation of the principal ocean current of the southern oceans (after Knox, 1960) 

5. Lebour (1954) has recorded the early stages of larvae of Jasus lalandei from the Bengula 
Current and the small size of the larvae indicate that they could have come only from the breeding 
grounds of the species along the coast of South-West Africa and not represent the / . I. frontalis type 
from Tristan da Cunha. However, the fate of these larvae if they get into the warm South Equa­
torial current of the South Atlantic is not known. It is likely that an "eddy system" may help to 
bring back the larvae to the South-West African Coast without being carried out into the warmer 
current, nor drift as far west as Tristan da Cunha which lies 2,900 km. west of Cape of Good Hope. 
The current pattern off S. W.Africa as given by Sverdrup, Johnson and Fleming (1949) for the 
months of February-March which also coincides with the period of occurrence of phyllosoma off 
this coast indicates this possibility. 

6. Stray records of the occurrence of Jasus lalandei from the south-western part of Australia 
are available (Sheard, 1949, 1962), but definite information as to the variety to which it belongs is 
wanting. The possibility that some larvae could be carried by the currents from the area of New 
^tflsterdaiRj aiJ4 St, Pauljslw^s to the S,-W, Coftst of Australia cwnot tc ryled owt, Another 
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possibility is that the once continuous distribution of J. I. lalandei along the South-West, South and 
South-East Coasts of Australia has become disjunct, as along most of the southern coast of Western 
Austraha and part of South Australia, especially in the area of the Great Australian Bight, Jasus 
has not bean reported. 

7. This brings up another situation in the case of adult Jasus distribution which may be con­
sidered here. This is whether eiffective reproductive isolation in mixed populations (if any are found 
along mainland areas) of/. /. lalandei and J. I. frontalis occurring in any one area could take place. 
Influx of larvae of both varieties into an area could bring about such mixed populations and absence 
of reproductive isolation will no doubt also be indicated by intergradation in the patterns of squami-
form sculpturation on the back of the abdominal segments. On the other hand, if the variability of 
the sculpturation on the abdominal segment is caused by environmental factors the role played by 
the duration of the planktonic phase of the developmental stages of the larvae and post-larvae needs 
study. These points are mentioned here, as at present the two types of abdominal sculpturation 
noticed in these lobsters are considered to be only of intra-specific importance. 

8. A related problem is that some authors have indicated that / . /. lalandei and / . I. frontalis 
occur in New Zealand, while others (Parker, 1887; Holthuis, 1946) are of the opinion that the popu­
lation there is composed of only one type, namely J. l.frontalis{=Jasus edwardsii of Parker). Careful 
scrutiny of material will bi necessary as it is not unlikely that the larval stages of J. /. lalandei found 
along New South Wales, Victoria and Tasmania coasts could be carried by ocean currents to New 
Zealand. One point in favour of this is the reported occurrence of / . verreauxii in both these areas. 

9. Attempts to acclimatise / . I. frontalis along the coasts of South Chile have proved unsuccess­
ful, while this variety supports a sizable fishery at Juan Fernandez Island. The temperature, current 
patterns and the transportation of the larvae may have some bearing on this problem seen here. 

10. If the two varieties considered here are eventually found to be allopatric in distribution, 
or if sympatric, show reproductive isolation, there is no reason why they should not be considered as 
good species. Elucidation of this can be carried out only by direct observations in nature. In any 
case, the problem of speciation in Jasus would necessitate considering: 

(a) The geological history of the genus.—At present there appears to be no information. 

{b) The spatial distribution of the genus.—Here we find that the variety / . I. frontalis has a miich 
wider distribution than the typical form / . /. lalandei. Are we to consider that the more widely 
distributed variety is also the one from which the other has evolved or vice versa ? 

(c) This brings up the character of the squamiform sculpturation and whether the variety with 
the more complete sculpturation is the one from which the second type has evolved or vice versa. 
In the related species J. verreauxii the surface of the abdominal segments are studded with only 
scattered timble-shaped processes. 

The wide gaps in our knowledge does not permit any generalizations. It is hoped that the 
points raised here would stimulate work on these aspects of this interesting group of commercially 
important lobsters. 

OBSERVATIONS ON THE BIOLOGY AND FISHERY OF Jasus lalandei frontalis FROM ST. PAUL 
AND New AMSTERDAM ISLANDS^ 

1. Biology 
Some observations and information gathered during a day's visit is augmented here by the more 

detailed observations of Angot (1951 a) and Grua (1960,1963), Being partly a review, it is felt that 

J The npmenclst\jre shoiild ?9cprclinp tp pplthvis (196?) l>e Mvs paulfnsfs (Heller, 1863), 
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there is need for drawing attention to some of the important problems connected with the biology 
of this lobster highlighted by these authors. Chiefly they are: 

1. The loiters around both these islands live amongst rock and sometimes in areas with gravel 
bottom, but are not found in places with black sandy bottom. 

2. Specimens are found at different depths upto 60 m. or more, this being the depth upto which 
fishing is generally carried out. Actual fishing operations have shown that the depths between 
10-35 metres are the most productive and this also corresponds with the areas generally occupied 
by beds of the giant kelp Macrocystis. 

3. Better catch is always obtained from rocky rugged bottom areas within the zone just 
mentioned and fishing is concentrated in such areas. 

4. Angot found three colour phases of this lobster and correlation was found between this and 
the depth from which the lobsters were fished. Near the coast the dominant colour is tffight red. 
This is also the colour grotip I was able to collect. It is said to become dull red with a tinge of light 
grey in the zone of the kelp beds and dull red with a dusky tinge at greater depths. Angot found 
the body of specimens with the last-said colour to be profusely encrusted with the spiral white shells 
of Spirorbis- especially on the carapace. In the collection that I have, Spirorbis shells are present 
in fewer numbers even in small lobsters 8 • 1 and 10-3 cm. long. Angot found that after a severe 
storm when the sea conditions were rough disturbing the sargasam beds, individuals of all the three 
colour phases mentioned above were found to occur mixed. However, one or two days following 
the storm segregation according to depth was again re-established. Grua (I960) has also 
commented on these colour phases. 

5. During the entire fishing season from January to April 1950, Angot found that not a single 
female lobster was 'in berry' except one female captured on 15 January which had a few stray eggs 
attached to the pleopods. Hence he concludes that these months do not correspond with the 
period of reproduction of this lobster. On 8-4-1964, in addition to the few that I had collected, 
several more lobsters had been caught that day, but none were 'in berry' which I understand from 
the resident meteorologists occurs prior to November and seldom are berried females seen after this 
until about the middle of the next winter, which is June. In the material Angot studied, he found 
that individual females showed much more developed genital glands during March than at the 
beginning of January. 

6. Grua (1963, 1964) has shown that egg-laying occurs in May and June and hatching takes 
place in August and September. In females at both the islands during this period the ovigerous 
setae become variable in size due to damage caused by the removal of the empty egg shells by the 
animals themselves. Grua studied this phenomena by an original biometric method involving size 
ratios, the validity of which he discusses (Grua, 1964). Pilosity becomes complete once again by 
March, owing to a molt distinct from the prebrceding ones. 

In the specimens in my collection, three shell conditions, namely "hard new shell", "hard old 
shell" and "soft new shell' are present (Table I). No freshly moulted specimens were seen nor 
were any moulted shells seen among the rocky inter-tidal areas which were extensively searched both 
to the west and south-east of Camp Heurtin. Angot also found that from January to the beginning 
of April not one specimen captured was found to have moulted, the carapace in all being hard. 
Apparently the moult in the month of March in females mentioned by Grua (1964) may not be a 
general phenomena, but restricted to a particular stage. 
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7. Angot(1951) has given the length frequency of lobsters caught during the "Sapmer" 
Expedition in 1950. Briefly stated the results are as follows: 

No. Mean No. of Mean No. of Mean 
Locality (sexes length* males length* females length* F/M 

combined) 

St. Paul Island 

New Amsterdam Island 

Total 

* Mean lengths are given in centimetres. 

It may be noted that the mean lengths differ for the sexes in both the islands. A similar trend 
was also noticed by Grua (1960) for the period 1958-59 sesson, which was as follows: 

Sex St. Paul Island New Amsterdam Island 

Males .„ 24-1 (-3-8cm.)t 21-g(-4-2cm.) 
Females .. 20-3 (,-0-4cm.) 19-6(+01 cm.) 
Mean for males and females .. 23-53 (i-0'8cm.) 21-7(—11 cm.) 

I The figures in paranthesis indicate the differences from the mean observed between the figures given by Angot 
e 1950 season and Grua for the 1958-59 season. 

8. The graphs given by Angot (1951) are reproduced here (Fig. 19) in order to illustrate 
the significant point of marked disparity in the sex ratio. The proportion of females is least in Ntw 
Amsterdam, being only 10-3%, and 16-9% at St. Paul Island. However, a size-wise analysis shows 
that the females in both the islands predominate over the males upto about 17 • 0 cm. length. From 
this size to about 20 cm. length the males predominate, but very slightly over the females. However, 
beyond this length the gulf is very great as the largest female taken is not more than 25 cm. while the 
male grows upto 35 cm. In my collection out of six juveniles and adults, only two are females. 

However, there are indications that there could be fluctuations in the sex ratio and Grua (1960) 
ren^arks that the percentage of females may fluctuate between 5% and 35%. Thus there is evidence 
of a constant predominance of males over females. This phenomena to a much lesser degree is seen 
in South-West Africa where Mathews (1962) found the sex ratio of males to females in J. 1. lalandei 
to be 59:41 with constant predominance of males over females of 18%. A latitude-wise analysis 
givenbyMathews(1962)showedthatinl959,64'7%of the lobsters of the southern areas were 
males, while only 51-9% were males in the northern areas; in 1960 it was 63-3% and 59-3%; and 
in 1961 it was 64-4% and 50-3P/o respectively. However, in the case of the lobsters at St. Paul and 
New Amsterdam Islands which are situated hardly 60 miles apart the situation is very disquieting. 

A significant reduction in the female is bound to have a very marked effect on the reproductive 
rate and the recruitment into the area each year. In fact, the sex ratio is such that it is only 
reasonable to presume that if intensive fishing is resorted during any particular season or consecutive 
seasons resulting in the greater depletion of the females and thus a greater imbalance of the sex 
ratio, the entire lobster population around the islands will be adversely affected. 

9. Grua (1960) suggests that the males and females may segregate when the females are 
••ii» berry'. Fortunately though, the period of reprodwctipn does not poincide with t^e loain 
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fishing season, the great disparity in the sex ratio seen in samples obtained during the fishing 
season as already mentioned is highly significant. 

H 16 la '10 55 »• Se 28 3» il 3* 

Tallle en ce'ntimetres 

in 150 I 

n IS IB 20 21 i* tb 28 JO 3X M 

Taille en centimetres 
H 16 10 30 22 H it Z» 3» S» "i* 

Taille en centimetres 
B 

F[o. 19. Sex ratio of Jasuslalandei (—J. I. frontalis^ at A: New Amsterdam Island; 
B: St. Paul Island; and C: From both islands combined (After Angot, 1951 a) ['{•"J.pauknsis Qleller)]. 

10. On the basis of the mean size differences of the specimens at St. Paul and New Amsterdam 
Islands Angot (1951) concluded that the growth of the lobsters after the larval stage at both these 
islands was independent of the other. The data on size and growth given by Grua (I960,1963) also 
points to the same conclusion. In other words, adults do not migrate to and from between the 
islands, though separated by hardly 60 miles of sea. A depth barrier, as well as temperature differ­
ences of the waters surrounding the two islands are important considerations. Smith (1948) speaking 
of the spiny lobster fishery off British Honduras remarks that "There is no evidence that adult 
lobsters are able to cross deep straits and these act at least as a partial barrier to migration." The 
deepest part between St. Paul and New Amsterdam Islands is about 1685 metres and this may act 
as an effective barrier in restricting the adult populations to the narrow shelves around the two 
islands. Temperature as a factor affecting the sizes of adult lobsters in both the islands has been 
drawn attention to by Angot (1951) and Grua (1960, 1963). Both surface as well as subsurface 
temperatures, especially the latter show the differences very clearly as can be seen from the 
following: 

Mean monthly surface temperature (° C.) at St. Paul and New Amsterdam Islands* 

Months Jan. Feb. March April May June July Aug. Sept. Oct. Nov. Dec. 

St. Paul 
New Amsterdam 

16-5 16-8 
16-8 17-37 

16-6 15-9 14-8 13-4 
16-92 15-9 I486 13-61 

12-6 
12-95 

12-4 12-3 12-9 13-8 14-8 
12-71 12-73 13-26 14-04 ,15-59 

• After Tre^issart, 1951 an^ ^rwa, 1963. 
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Temperature at 400 and 600 m. off the coast at St. Paul and New Amsterdam Islands^ 

Date Position 
Actual 
depth 
(m.) 

Depth of 
sampling 

(tn.) 
Temperature 

(°C.) 

7-1-1959 , 

12-1-1959 . 

29-1-1959 , 

18-1-1959 . 

21-1-1959 . 
30-1-1959 , 

2-3-1959 . 

11-3-1959 , 

1. 

,. E. 

,. N.E. 

,. E. 

St. Paul Island 

28 20 

30 25 

29 24 

2. New Amsterdam Islandf 

. E.S.E. 

. W. 
,.. N.N.E. 

... W. 

« N.W. 

33 28 

25 20 

33 25 

39 31 

45 40 

13-99 
13-73 
13-97 

17-8 
17-71 
18-09 
17-14 
17-88 

t On 15-12-1958, 2 miles N.N.W. of this island where the depth to bottom is 1,000 m. 
and 10m. depths were 16-6 and 16-3°C respectively. the temperatures at 5 

Thus a difference of about 4° C. is noticeable in the subsurface waters off the islands in the 
month of January and similar differences may be prevalent during the other months as well. The 
lobsters at St. Paul Island where the waters are cooler are relatively larger in size. 1 may add here 
that it is not unlikely that increased fishing effort around New Amsterdam Island could also result 
in a reduction in the size of the lobsters caught there, as compared to those taken around St. Paul 
Island which may not be so frequently exploited. 

11. Angot (1951) records some difference in the behaviour of the lobster populations of the 
crater lake on St. Paul Island and those occurring outside the lake. In the lake area wher« the water 
is about five metres deep , not one lobster was seen during daytime, but at dusk the 'littoral area' 
of the lake was invaded by large numbers of lobsters which disappeared at dawn. No such pheno­
mena was noted by him along the fringe of the island. During our visit to New Amsterdam Island 
a similar 'invasion' of the intertidal rocky area (between Pointe Goodenough and Pointe Hosken off 
Camp Heurtin) by lobsters at dusk was noticed and I was told that this is not unusual. The effect, 
the phase of the moon may have on such movements is not known, but our visit on 8-4-1964 was 
four days prior to New Moon. 

2. Fishery 

A fortnight prior to R. V. ANTON BRUNN'S visit to New Amsterdam Island, two lobster fishing 
boats from Reunion Island had spent about three weeks in the area chiefly fishing lobsters, returning 
with a catch of about 30,000 lobsters. From November to April a few fishing boats visit St. Paul 
and New Amsterdam Islands from Reunion Island and besides lobsters a few other fish such as the 
'Poisson Blue' or blue fish {Chilodactylus macropterus), the 'Morue' {Latris hecateia), the 'Tazart 
{Thyrsites atun), and the 'Cabot' {Polyprion americanus) are caught with handlines. Lobster meat 
is usually used as bait for catching the fish, and in turn the fishermen have found that the flesh of the 
'Poisson Blue' attracts more lobsters to the traps than any other bait. There were no lobster traps 
on the island at the time of our visit as these are used only from the fishing boats and for local needs 
any number of lobsters could be caught at dusk by hand or using baited books in the rockpools, 
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Angot (1951) gives a brief description of the trap used, which is closely akin to the type used along 
the French coast and the Gulf of Maine. The trap is a semicylindrical case with a rectangular basal 
plate and with two openings located along the upper median line. The flat bottom enables the trap 
to rest in the proper position even on irregular bottom. The trap is said to he inexpensive, made of 
wood and capable of capturing large quantities of lobsters. Angot remarks that 50-70 kg. of 
lobsters are caught per trap per day, and each boat uses about 15-20 traps. 

Paulin (1957) reported that while lobsters were caught in small quantities during most of the 
months, in the two months November-December, 1956, upto 255 tonnes were landed. The average 
estimated annual catch of lobsters from St, Paul and New Amsterdam Islands for the 7-year period 
1951-52 to 1958-59 (excluding 1957-58 when fishing was suspended) was about 212 tonnes. Grua 
(1960) notes that for the 1958-59 season the limit was fixed £.t 200 tonnes and the estimated catch 
for the season was 201 tonnes. Of this, 53% of the catch was composed of 'petites' or small-sized 
lobsters 14-18cm.; 32%'moyennes'or medium-sized lobsters 18-23-5cm.; and 15%'grosses' 
or large lobsters 23 5i-35cm. and upwards, the largest specimen caught during the 1958-59 season 
being 37-4 cm. Since the fishing areas around the islands are greatly limited in extent, there is a great 
need for a judicious exploitation of this resource. 

Attempts had been made earlier to establish a canning factory for canning lobster tails at 
St. Paul Island and one functioned for a brief period from 1928to 1931, but had to be abandoned due 
to various difficulties. The factory was established in the crater, b\it the crater mouth was always 
not accessible for boats to leave or enter, so much so fishing periods had to be restricted. The incle­
ment weather conditions and utter loneliness had a telling effect on the health and morale of the 
men, and so the project was abandoned in 1931. 

The 'Sapmer' Expedition of 1950 was chiefly undertaken to explore the possibilities of a fac­
tory ship doing also fishing, working in the area during the summer months. This had a definite 
advantage as whole lobsters could be frozen or only the tails so that the rest could be reduced to 
lobster meal. However, it was found that the consumer preference was for whole lobsters and freez­
ing often resulted in the damage of the appendages of the lobster. The highly oily nature of the 
other fish caught at the islands were not advantageous for salt curing (partly also due to 
limitations of ship space and the climatic conditions being unfavourable) or even canning of this 
product. 

CONCLUDING REMARKS 

From these, a few points worth mentioning are that although there is a marked disparity in the 
sex ratio of the lobsters here, it is not known whether this great reduction in the number of females 
seen in this area is really nature's control to limit the annual recruitment into this area to the extent 
that such a restricted area could sustain. Whether this is a periodic phenomena or a regular feature 
is not clear as information as to fluctuations in the sex ratio of the lobsters over a period of years is 
wanting. If future sampling shows that this ratio of males to females is characteristic for these 
islands, this may be yet another important clue as to the homogeneity of the lobsler population in 
this area, and the unlikelihood of any influx of larvae from other areas such as South Africa, or 
Western or South East-Australia, Such information from other insular areas, such as Tristan da 
Cunha and Juan Fernandez Islands where Jasus occurs will be of considerable interest in this 
connection. 

We have hardly any information regarding predation of lobsters around St. Paul and New 
Amsterdam Islands by other animals, especially marine mammals (the 'Elephants de Mer' Mirounga 
leonina, and the 'Otaries') and the sea brids and fish except the brief comments of Angot (1951). 

Angot (1951) has perhaps rightly pointed out that there is a need to limit the fishing of lobsters 
Xo only males whiph wjU not ^p difficult to implewpt »s the fisbernien cpvl^ be easily trained to 
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distinguish the sexes. In fact, the females are smaller in size and so few in numbers that the fisher­
men may not lose much by releasing these back. Fortunately, inclement weather conditions for 
about six months in the year when the female lobsters are mostly 'in berry' acts as a natural control 
on fishing. All told, in view of the isolated position of these two islands remote from other land 
areas, the "lobster problem" here is one of interest not merely on account of its fishery value. It 
is equally interesting to the taxonomist and the biogeographer. There are many gaps in our know­
ledge, especially the species problem, the life-history stages and natural distribution of larvae by 
ocean currents all of which call for early and detailed attention. 

PART II 

ANNOTATED BIBLIOGRAPHY ON THE TAXONOMY, BIOLOGY AND FISHERY OF SPECIES OF 
THE GENUS Jasus PARKER 

ALBERT, F . 1898. La Langosta de Juan Fernandez i la posibilidad de su aclimatacion en la costa de Chile. Rev. Chile 
Mist, nat., 2: 1-7, 17-23, 29-31 (with one map). 

[Palinurus frontalis from Juan Fernandez, pp. 5, 17, 29.] 

ANDERSON, B. H. 1938. Decapoda. The Sir James Banics Islands. Reports of the expedition of the McCoy Society 
for Field Investigation and Research. Proc. Roy. Soc. Victoria, 50(2): 348-352. 

[Jasus lalandii from Reevesby Island, South Australia, p. 353.] 

ANDERSON, K . W. 1957. The freezing and coldstorage of raw crayfish. C.S.I.R.O. Australia, Food Perservalion 
Quarterly. (Also see Anon, 1957 a). 

\Jasus lalandi.] 

ANbEtiTON, T. 1906. Observations on the New Zealand Fishes, etc., made at Pbrtobello Marine Fish-hatchery. Trans. 
Proc. New Zeal. Inst., 39: 477-496, pis. 17-20. 

[Palinurus edwardsii from Portobello, New Zealand, p. 483.] 

ANDRE, M . 1932. Crustac6s recueillis par M. E. Aubert de la Riie aux lies Kerguelen, Saint-Paul et de la Nouvelle— 
Amsterdam. Bull. Mus. National d'Histoire Nat., Paris, 4: 174-181. 

[Palinurus lalandei, 1 specimen from St. Paul Island.] 

ANCior, M. 1951 a. Observations sur la faune marine et la peche aux iles Saint-Paul et Amsterdam. Mem. Inst. Sci. 
Madagascar, Ser. A, 6(1): 1-51. 

[Jasus lalandei Lamk. Synonyms; diagnosis of species, differentiation of sexes, figures, notes on biology, 
sex ratio, sizes, ecology.] 

— 1951 b. Rapport sur une campagne de peche aux iles Amsterdam et Saint-Paul. Nat. Malgache, 3 (1): 1-9. 
[Jasus lalandei. Size, sex ratio, ecology.] 

ANONYMOUS 1948 a. South Africa's crawfish industry. Foreign Commerc. IVkly, 3Q (.10): 21-22. 
[Palinurus lalandii.] 

-1948 6. South Africa Fisheries. Comm. Fish. Rev., 1Q(S): 39-41. 
[Palinurus lalandii.] 

-1948 c. Tristan da Cunha, development of a crawfish industry. Ibid., 10 (7)- 41-42. 

-1948</. Development of a crawfish industry, Tristan da Cunha. Foreign Commerc. IVkly, 32{A): 36. 

1949. Advertising campaign to consumer promoted by the South African Rock lobster Association 
in newspaper and dealer helps. Fishing Gazette, 66(6): 51. 

1950. Lobster tail production in Union of South Africa. Quick Frozen Foods, 12(7): 186. 

[Palinurus lalandii.] 

— — 1951. Australia—A new source of lobster tails. Ibid., 14(3): 49-50. 
1954 a. The South African Fishing Industry Handbook and Buyer's Guide. 244 pp., illustrated (printed by 

Sputh Arflca Shipping News and Fishing Industry Review, Box No. 2098, Cape Town, S.A., second edition. 1st 
edition in 1951.) 

(Rocklobster industry in South Africa—reference to.] 
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ANONYMOUS 1954 6. New Zealand. Quality and marketing regulations adopted for spiny lobster tails. Comm. 
Fish. Rev., 16(6): 50-51. 

[Grading, etc.)] 
1955. Australia. Spiny lobster industry, 1953/54: Production. Ibid., 17 (8): 39-40. 

[Also Jasus lalandi.] 
1956. Fisheries, 38 pp., printed. (Extract from Parliamentary paper H. 15, 1956). Marine Department, 

New Zealand, 1956. 
[Crayfish, fishing vessels, landings, methods of capture, statistical data on fisheries.] 
Comm. Fish. Rev., 19(2): 77—see also. 

1957 a. Tests against Grays frozen before cooking. Aust. Fisher. Newsletter, 16(3): 25 (March, 1957). 
[Jasus lalandi—Experiments on grading, summary of K. W. Anderson's (1947) work.] 

1957 6. Australia: Spiny lobster fishery and export trade 1955/56. Comm. Fish. Rev., 19(2): 39. 
[Spiny lobsters including Jasus spp.—Export figures.] 

1957c. New Zealand: Spiny lobster fishery: Catch and exports. Ibid., 19(1): 29-30. 
[Jasus lalandii—Export figures, fishing grounds, preparation, packing, marketing, the pack, packing problems, 

conservation problems.] 

1958 a. Australian catch by States and species. Tables showing Australian marine and freshwater fisheries 
production 1956-57. Austr. Fisher. Newsletter, 17(3): 5-11. 

[Production figures in round weight (pounds) of Jasus verreauxi and J. lalandii.] 

1958 6. Conference to discuss crayfish conservation. Ibid., 17(4): 9. 
[Jasus lalandii—Closed season, closed season for female, limiting trapping pots, migration, feeding behaviour, 

age, fecundity.] 

1958 c. Australia: Seven months cray exports up steeply. Ibid., 17(4): 11. 
[Production and export figures, fishery for/fli«*/a/anrf/7 in Southern States, for / . verreuxi in New South 

Wales.] 

1958rf. Australia: Reasons for cray conservation measures. Ibid., 17(9): 5. 
[Minimum legal length, closed season, catch in pounds, number of pots used, average catch per pot per 

annum.] 

1958 e. Crayfish Dollars—Another record. Ibid., 17(10): 5, 7. 
[Export figures.] 

1958/. Western Australian Fisheries Department Monthly Service Bulletin, 7(6): 59-68. 
[Results of cray fishery, seasons, regulations.] 

1959 a. Twenty-ninth Annual Report for the period 1st April 1957 to 31st March 1958 of the Depart­
ment of Commerce and Industries, Division of Fisheries, Union of South Africa. Comm. and Industry, Nov. 1959 
(Reprint, 1960, 160 pp.) 

[Jasus lalandii—Export ceiling for 1957-58, Rocklobster meal production for April 1957 to March 1958.] 

1959 6. Western Australia Fisheries Department Monthly Service Bulletin, 8(2): 19-34. 
[Seasons and results of cray fishery—Jasus lalandei.] 

1960fl. Closed season for female spiny lobster. Comm. Fish. Rev., 22(9): 45-46. 
[Jasus lalandii—Closed season in territorial waters of Victoria and Tasmania.] 

19606. Research boat tests rock lobster traps. South African Shipping News and Fishing Industry Review, 
15(4): 61, illustrated. 

[New type lobster trap for Jasus lalandii and results of two tests indicating eflSciency of traps to attract lobsters 
and minimise chance of escape of trapped lobsters.] 

1960 c. New African lobster trap. Austr. Fisher. Newsletter, 19(9): 23, Illustrated. 
[See under Anonymous 1960 6.] 

1960rf. New type spiny lobster coliapsibic trap tested. Comm. Fish. Rev., 22(9): 65-66, illustration. 
[See under Anonymous 19606.] 
1960e. Union of South Africa: Imports and exports of fishery products, 1959. I6id.,22(l0): 84-86. 

[Spiny lobsters including Jasus lalandii—export figures of frozen and canned products.] 
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ANONYMOUS 1960/ Commonwealth Scientific and Industrial Research Organization, Division of Fisheries and Ocea­
nography—Annual Report, 1958-59, 24 pp. Ibid., 22(10): 110. 

— 19605-. Fourth Annual Report of the operation of the Fishing Industry Act, 1956 during the year ended 
30th June 1960, 4 pp., Canberra, Australia. 

1961 o. New size limit for South Australia spiny lobster. Comm. Fish. Rev., 23(2): 36. 
[Jasus lalandii—closed season for females, 20% decrease in 1959-60 production.] 

1961c. South-west Africa: Fisheries third most valuable industry. /Wrf., 23(4): 80-81. 
[Jasus lalandii—Fishery at Luderitz Bay, number of boats and personal engaged in fishery, landings and pro­

cessed production figures for frozen spiny lobster tails, canned spiny lobster meat and meal.] 

I96Irf. South-West Africa: Spiny lobster landings best in seven years. Ibid., 23 {6): 80. 
[Jasus lalandii—Fishery at Luderitz Bay.] 

I96I b. Thirtieth Annual Report for the period 1st April 1958 to 3Ist March 1959 of the Department of 
Commerce and Industries, Division of Fisheries, Union of South Africa. Commerce and Industry, March 1961, 
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1(2): 6 (Auckland, New Zealand). 

[Jasus lalandei frontalis.] 
1962 6. One spiny lobster area destroyed by volcano. Comm. Fish. Rev., 24(2): 91. 

[Jasus lalandei frontalis—Ttklaa da Cunha (1961) volcanic eruption resulting in considerable damage to industry 
especially canning and freezing facilities on island.] 
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Commerce and Industries, Division of Fisheries, Union of South Africa. Commerce and Industry, January 1963, 
242 pp. 

[Jasus /a/a«rf((—Production, export.] 

1963 b. South Africa Republic and South-West Africa: Spiny lobster export trends. Comm. Fish. Rev., 25(5): 87-88. 
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1963 d. An economic survey of the Western Australian crayfish Industry. Fisheries Branch, Department of 
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(Economic Survey of Lobster Industry.] 

1964(1. Spiny lobster industry in South Africa. Nature, London, 202: 4937. 
[Production, export of spiny lobsters from South Africa, Mozambique and Tristan da Cunha.] 

1964 b. Une interessante experience de peche a la langouste en Afrique de Sud. La Peche Maritime' 
43(1036): 505-507. 

ARCHEY, G . 1916. Notes on marine cryafish of Now Zealand. Trans. Proc. New Zeal. Inst., 48: 396-406, text-figs. 
1-6, pi. 29. 

[Jasus lalandii p. 398, text-figs. 1-6 a, pi. 29, fig. 3—"Naupliosoma", larva of Jasus lalandii, Puerulus of 
/ . lalandii and / . hugelii.] 

BAHAMONDE, N. N. 1948. Sobre la langousta de Juan Fernandez (Jasus frontalis). Rev. Biol. Marina, Estacion Biol. 
Marina Univ., Chile, Valpariso, 1(2): 90-102. 

1951. Sobre dos Antenas Anonales observidas en Jasus frontalis (M.Edw.). Rev. Biol. Marina, Valpariso, 
3(1-2): 162. 

BALSS, H . 1913. Decapode Crustaceen. In L. Schultze, Zoologische und anthropologische Ergebnisse einer Fors-
chungsreise in Sudafrika, 5(2). Denkschr. med.-naturw. Ges. Jena, 17: 103-110, figs. 1-8. 

[Jasus lalandii—(torn Possession Island, S.-W. Africa (p. 108).] 

1916. Crustacea—II. Decapoda Macrura und Anomura (ausser Fara. Paguridae). In W. Michaelsen, 
Beitrage zur kenntnis der Meeresfauna westafrikas, pp. 13-46, figs. 1-6. 

[Jasus lalandei—from Luderitz Bay, S.W. Africa.] 
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BALSS 1924. Decapoden von Juan Fernandez. In G. Skottsberg, The Natural History of Juan Fernandez and 
Easter Island, 3 : 329-340, figs. 1-3. 

[Jasus lalandei—dom Juan Fernandez.] 

- 1925 a. Macrura der Deutschen Tiefsee—Expedition I. Palinura, Astacura und Thalassinidea. Wiss. 
Ergebn. Valdivia Exped., 20: 185-216, text-figs. 1-16, p. 18-19. 

[Jasus lalandei—from Capetown (p. 204), and from St. Paul Island (p. 204), Synonymy, Distribution.] 

1956-57. Decapoda. Bronns Klassen 5 Abt. 1 Buck,, 7(,n~U): 1369-1770. 
[Jasus lalandei, figure] 

BARNARD, K . H . 1950. Descriptive Catalogue of South African Decapod Crustacea (Crabs and Shrimps). Ann. South 
African Mus., 38: 1-837, figs. 

[Jasus lalandii—Synonymy, description, figures (101 a, b), phyllosoma stage (fig. 103), distribution, size, depth 
distribution, taxonomio remarks, Jasus parkeri—synonymy, description, locality, depth distribution, size, taxonomic 
remarks. Genus Jasus Parker—synonyms, description, key for identification of species.] 

BATE, C . S. 1888. Report on the Crustacea Macrura collected by H.M.S. Challenger during the years 1873-76. Rep. 
Voy. Challenger, Zool., 24: i-xc, 1-942, text-figs. 1-76, pi. 1-150. 

[Palinurus lalandii—From Tristan da Cunha, description (p. 84), figures (pi. 11, fig. 1, pi. U A, pi. 12, fig. 1).] 

BOAS, F . E . V. 1880. Studier over Decapodernes Slaegtskabsforhold. Vidensk. Selsk. Skr. Kbh., Ser. 6 , 1 : 25-21. 
pi. 1-7. 

[Pallnostus frontalis and Palinurus lalandii.] 

BRADSTOCK, C . A . 1948. An apparatus for counting large numbers of small eggs. New Zeal. Sci. Rev., (1948), p. 12. 

1950. A study of the marine spiny crayfish Jasus lalandii (Milne-Edwards) including accounts of autotomy 
and autospasy. Zool. Publ. Victoria Univ. College, 7: 1-38, 15 figs. 

[Jasus lalandii—seK ratio, size ratios, reproductive potentials, usable meat, moulting in relation to tag reten­
tion.] 

1954. Biology of marine spiny crayfish Jasus lalandii (Mihie-Edwards) in New Zealand waters. Proc, 7th 
Paclf. Sci. Congr., 4(1953): 504-506. 

[Jasus lalandii—Biology.] 
BURGER, O . 1902. Ein fall von lateralem Hermaphroditismus bei Panilurus frontalis M.Edw. Zeitschr. Wiss. Zool, 

71: 702-707. 
[P«n//«r«s/ro«ra//s—Hermaphroditism.] 

1904. Un casq de hermafroditismo lateral en la langosta da Juan Fernandez (Palinurus frontalis M.-Edward). 
ylnn.£//«v. CWte, 113: 591-599. 

[Palinurus /rontoto—Hermaphroditism.] 

CALMAN W . T . 1909. The genus Puerulus and the post-larval development of the spiny lobsters (Palinuridae). Ann. 
Mag. nat. Hist., 5(3): 441-446. 

[Difference between genus Puerulus and puerulus-stage of spinylobsters.] 

rHACE F A JR AND W . H . DUMONT 1949. Spinylobsters—Identification, world distribution and U.S. trade. Gomm. 
' Fish. Rev., 11(5): 1-12 (May 1949). 

[Identification key, sex, growth, size, age, food, distribution of spiny lobsters including species of Jasus, trade 
in U.S. Jasus lanlandei lalandei and / . /. frontalis.] 

CHALLENGER T . 1943. The story of the crayfish. Tasman. J. Agric, 14(2): 51-55. 
[Crayfish or lobsters of Tasmania—popular account.] 

rmi rnN C 1911 Crustacea. Scientific results of New Zealand Government Trawling Expedition, 1907. Rec. 
Canterbury (New Zeal.) Mus., 1: 285-312, text-fig. 1, p. 58. 

[Jasus edwardsil—From Chatham Island (p. 303).] 

CHOPRA, B . 1936. The Cape Crawfish Industry in South Africa with some observations on the prawn and 
crab industries in India. Curr. Sci., 4: 529-533. 

[Jasus lalandii—(p. 529).] 
CuHN, C. 1903. Aus den Tiefen des Weltmeeres. Ed. 2, i-vi, 1-529, text-figs., pis., 1 map. 

[Palinurus lalandei—From St. Paul Island (p. 299).] 

CLEMENTS F W AND R. C. HUTCHINSON 1939. The ash constituent of Austt-alian fish. Aust. J. Exp. Biol. Med. Sci., 
17 : 1. ' ' 

[Jasus lalandii—Chemical composition.] 
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DAKIN, W. J. AND A. N. COLEFAX 1940. The Plankton of the Australian Coastal Waters off New South Wales, Part II. 
Euphausideca and Decapoda, 143-190, figs. 227-275. 

[Jasus lalandii var. edwardsii and Jasus vecrefl«Af/—comments on phyllosoma stages, phyllosoma of J. ver-
reauxi figured (p. 171, fig. 263).] 

DANA, J. D. 1852. Crustacea. United States Exploring Expedition during the years 1838, 1839, 1840, 1841, 1842 
under the command of Charles Wilkes, U. S. N., 13 : 1-1620. 

[Pflff/iwrw/a/anrf/V—From Cape of Good Hope (p. 159).] 

DAVIS, D . H. 1955. The South African Pilchard: Bird Predators 1953-54. Div. Fish. Invest. Kept., No. 18: 1-32. 
Pretoria. 

[Young Cape lobsters Jasus lalandii as food of Bank Cormorant.] 

DAWSON, C. E . 1954. A bibliography of the lobster and spiny lobster (Families Homaridae and Palinuridae). 88 pp. 
Florida State Board of Conservation, Tallahassee, Florida, 1954, 

[Bibliography,—primarily on biological studies of lobsters.] 

DEWBERRY, E . B. 1954. The lobster. Food Manufacture, 29: 353-357, 391-395. (Printed,—Leonard Hill Ltd., 17 
Straford PL, London, W-1, England). 

[For information on lobster canning industry. South Africa, and processing and packing operations. Also 
refer Comm. Fish. Rev., 19(5): 84.] 

DRACH, P, 1939. Mue et cycle d'intermne chez les crustac6s d&apodes. Annls. Inst. Oceanogr., 19: 103-391. 
[Mouhing cycle.] 

DROESTI, G. M. 1948 a. An easy way of removing the flssh from crawfish legs. Prog. Rep. Fish. Industry Res. Inst. 
Cape Town, South Africa, No. 17. 

1948 b. An easy way of checking and cleaning crawfish tails internally. Ibid., No. 17. 

AND R. P. VAN DE MERWE 1948. Brine for crawfish canning, /ii/rf.. No. 13. 

1949 a. Blue discolouration of canned crawfish. Ibid., No. 8. 

1949 6. Drained weight of canned crawfish. Ibid., fio. 10. 

DROESTI, G. M. AND G.H. STANDER 1951. The daterminationofmoisture in fish and rock lobster meals by oven 
methods. Ibid., No. 13 (4 pp.). 

AND C. L. SouTHALL 1947. Tunnel drying of crawfish bodies. No. 2 (9 pp.). 

• 1949. Preparation of crawfish offal for subsequent drying. Ibid., No. 4. 

* FEUCIANO, C. 1956. A prenaupliosoma state in the larval development of the spiny lobster, Panulirus argus (Latreille) 
from Puerto Rico. Bull. Mar. Sci. Gulf and Caribbean, 6(4): 341-345. ^ 

[Developmental stage, comparision with similar stage of Jasus lalandii described by von Bonde (1936) differing 
from latter in the absence of setae in biramous antenna.] 

FIELDER, D . R . 1964. The spiny lobster, Jasus lalandei (H. Milne-Edwards), in South Australia. I. Growth of cap­
tive animals. Aust. J. Mar. Freshw. Res., 15(1): 77-92. 

[Growth—Carapace and total length directly related, weight increases as cube of carapace length, moulting 
cycle—changes in morphology used to describe moulting cycle, effect of temperature on moulting cycle, 
frequency of moulting.] 

1964. The spiny lobster Jasus lalandei (H. Milne-Edwards) in South Australia. II. Reproduction. Ibid., 
15(2): 133-144. 

1964. The process of fertilization in the spiny lobster Jasus lalandei (H. Milne-Edwards). Trans. Roy. Soc. 
Scl. South Australia, 88: 161-166. 

1965. A dominance order for shelter in the spiny lobster Jasus lalandei (H. Milne-Edwards). Behaviour, 
24(3-4): 236-245. 

1965. The spiny lobster Jasus lalandei (H. Milne-Edwards) in South Australia. III. Food, feeding and loco­
motor activity (MS.). 

FiLHOL, H. 1885. Considerations relatives k la faune des crustacds de la Nouvelle—Z61ande. Bibl. Ec. haute Etude, 
30(2): 1-60. 

[Palinurus edwardsii and Palinurus lalandii (p. 51) from Stewar<J Islwl ^n4 Ota^o, New ^s^Und.] 

t Additional references cite4 in Pait I, in the Tejft, 
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FiLHL 1886. Catalogue des crustaces de la Nouvelle Zelande, des .les Auckland et Campbell passage de Venus. 
Mission de Vile Campbell, Zool, 3(2): 349-510, pis. 38-55. 

[Palimrus edwardsii and PaVmurus lalandii (p. 429) from Steward Island, New Zealand.] 

FIRTH, F . E . 1962. Trampas langosteras. Divulgacion Pesquera Cartilla, 3: 1-23. 

[Lobster fishery in Chile, lobster traps.] 

FuEss, J. C. 1949. Growth of South African Fisheries. U.S. Fish, and Wildl. Serv. Fish. Leaflet, No. 347. 

GATES, D . J. 1962. This market is worth £4-8 million. Fishing News Int., 1 (3): 57-62. 
[Jasus lalandii along with Panulirus longipes constituting 95% of spiny lobster catch in Australia: bulk 
exported to U.S.A.] 

GEORQE, R. W. 1957. Continuous crayfishing tests: Pelsart Group, Houtman Abrolhos, Western Australia, 1953. 
Austr. J. Mar. Freshw. Res., 8(4): 476-490. 

[Jasus lalandii—Moulting condition and crayfish activity.] 

AND J. R. GRINDLEY 1964. Projasus—a new generic name for Parkers crayfish, Jasus parkeri Stebbings (Palin* 
nuridae, "Silentes"). /. Roy. Soc. Austr., 47(3): 87-90. 

[Projasus gen. nov., intermediate between Jasus and Palinurellus.] 

GILCHRIST, J. D. F. 1913 a. The Cape crawfish and crawfish Industry. Mar. Biol. Rep. South Africa, 1: 1-45, pi. 1 
(Cape Town). 

[Palinurus (Jasus) lalandii, p. 1, pi. 1.] 
1913 6. A free swimming nauplioid stage in PaWnwrw. J. Linn. Soc. Zool., 32: 225-231. 

[Palinurus (Jasus) lalandii—naupUosoma. stage, p. 225, fig. 1.] 

1916. Larval and post-larval stages of Jasus lalandii (Milne-Edwards) Ortmann. Ibid., 33: 101-125, text-
figs. 22-24, pis. 12-17. 

[Jasus lalandii—from Table Bay, development, p. 101, text-figs. 22-24, pis. 12-17.] 

1918 a. Crawfish investigation including experimental hauls, artificial rearing and migratory movements 
of the cape crawfish (Jasus lalandii). Mar. bid. Rep. South Africa, No. 4, 1-43 (Cape Town). 

[Jasus lalandii—Citc\i\ artificial rearing; migration.) 

1918 6. The Cape lobster and Cape crawfish or spiny lobster. Ibid., No. 4, 44-53 (Cape Town). 
[Jasus lalandii.] 

1920. A post-puerulus stage of Jflwi/e/an<///(Milne-Edwards) Ortmann. J. Linn. Soc. Zool., 34; 189-201, 
text-figs. 1-13, pis. 15-16. 

[Jasus /a/a«<///—Development, text-figs. 1-13, pi. 15, 16 (from Table Bay).] 

GOODWIN, T. W. 1960. Biochemistry of pigments: in The Physiology of Crustacea, edited by T. W. Watermann, 
I Chapter, 3: 101-140. 

[The claim that strong oxidizing agents, such as permanganate are necessary to convert Cu in Homarus hemo-
cyanin from Cu+ to Cu++ 20,90 with the production of methemocyanin is however, doubted in the case of 
Jasus lalandei.] 

GORDON, I. 1953. On the Puerulus stage of some spiny lobsters (Palinuridae). Bull, Brit. Mus. Nat. Hist. 
(Zoology). 2(2): 17-42. 

t GRICE, G. D . AND A . D . HART 1962. The abundance, seasonal occurrence and distribution of the epizooplankton 
between New York and Bermuda. Ecol. Monogr., 32(4): 277-309. 

GRONOVIUS, L. T. 1764. Zoophylacii Gronoviani Fasiculus secundus exhibens enumerationem Insectorum quae in 
Museo suo adservat, examini subject, systematics disposuit aeque descripsit, pp. 141-236, pis. 15-17. 

[Astacus tHorace aculeats—(p. 229) from Cape of Good Hope.] 

GRUA, P. 1960 a. Les Langoustes Australes (Jasus lalandii). Biologie-Milieu Exploitation commercial. Etude 
Preliminaire. Terr. Austra. Antar. France, No. 10; 15-40, 4 figs. 

[Jasus lalandii—St. Paul and New Amsterdam Islands, biology, food and feeding, size, growth, length-weight 
relationship, moulting, local migrations, sex ratio, sexual maturity, fecundity, exploitation of population, 
yield, reproductive potential, repulation of fls|»ipjf, natural fjeujiea.} r f- » 
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GRUA, 1960 b. Quelques aspects de la biologie et de I'exploitation commerclale des langoustes aux iles austrato 
Francaises {Jasus lalandii) (Mission, 1958-59). Pan Indian Ocean Sci. Assoc, 4th Congr., Karachi, 1960, MS., 
6 pp. 

[Summary of observations given under Grua, 1960 a.] 

1963. Maturite-cycle sexual—soies ovigeres des langoustes australes femelles Jasus paulensis Heller, 1863 
—etude statistique. C.N.F.R.A., Inst. Geogr. Nat. Paris, No. 4, 1-35. 

[Jasus paulensis—St. Paul and New Amsterdam Islands, hydrographic conditions, morphometries, carapace-
total length relationship, abodmen, total length relationship, pilosite of ovigerous pleopods, exploitation, 
maturity.] 

1964. Le cycle sexual et revolution des soies ovigeres des femelles de Jasus paulensis (Paulinuridae). C.R. 
I" Sympos. Biol., Antarct. Sept. 1962, Hermann, Paris, pp. 471-480 (1964). 

[Jasus paulensis—at St. Paul and New Amsterdam Islands, two adult populations recognised, one at each 
island, sexual cycle related to water temperature, egg laying, hatching, changes in ovigerous setae during pre-
breeding and breeding seasons.] 

GRUVEL, A . 1910. Les Langoustes de la cote occidentale d'Afrique, leur exploitation industrlelle. C.R. Acad. Sci., 
Paris, 151: 999-1001. 

[Jasus lalandii—(p. 1001).] 

1911a. Contribution k I'itude systematlque des Palinuridae. Ibid., 152: 1350-1352. 
[Jasus Mandei—ip. 1350).] 

• 1911 b. Contribution k I'dtude generate systfcmatique et feconomique des Palinuridae. Mission Gruvel sur 
la cote occidentale d'Afrique (1909-10). R^sultates scientifiques et economiques. Ann. Inst. Oceanogr Monaco 
3(4): 5-56, text-figs. 1-22, pis. 1-6. 

[Jasus lalandei (p. 10, text-fig. 4, pi. 2, fig. 1). (from Tasmania).] 

• 1911c. Les langoustes de la cote occidentale d'Afrique. Rev. Zool. Africa, 1: 141-144, 
[Jc^us lalandei—from Port Stephen and Eden, New South Wales, Victoria, Australia.] 

QuRNEY, R. 1936. Larvae of decapod Crustacea. Stenopodidae, Amphionidae, phyllosoma. Discovery Rent 12* 
377-440, figs. 1-42. 

[Jasus to/andK—Development, phyllosoma larvae (p. 420, figs. 28, 29).] 

•—— 1939. Bibliography of the larvae of decapod Crustacea. Ray Sac. Monogr., No. 125: 1-123. 
[Bibliography.] 

1942. Larvae of decapod Crustacea. Ibid., No. 129: 1-306. 
[Jasus lalandeii—I>Q\elopment, larvae, distribution (pp. 47, 97, 230, 233).] 

HKHS, W. DE 1841 (1833-50). Crustacea. In P. F. de Siebold—Fauna Japonica sive Descriptio animalium, que in iti-
nere animalium jussu et auspiciis superiorum, qui summum in India Batava Imperium tenent, suscepto annis 1823-30 
collegit, notis, observationibus et adumbratiomibus illustravit, pp. i-xvii, i-xxxi, 1-244, pis. 1-55, A-Q, 1, 2. 

[Palinwrus lalandii.] 

HAtip, H. M. 1927 a. The Crustacea. The fauna of the Kangaroo Island, South Australia. No. 1. Trans. Roy, 
Soc. S. Australia, 51: 307-321, figs. 1-7. 

[Jasus lalandii—trom Vivonne Bay, Kangaroo Island.] 

19276. The Crustacea of South Australia, 1: 1-201, figs. 1-202. 
[Jasus lalandii—bom Kingston, Victor Harbour, St. Vincent Gulf, Australia (p. 65, figs. 63-67.] 

HASWELL, W. A . 1832. Catalogue ofthi Aistralian Stalk and SussiL'-syed Crustacea, i-xxiv, 1-324, pis. 1-4. 
[Paliniu-us eJwardsii—from Tasmania (p. 171), and Palinurus lalandii—trom Australia (p. 171).] 

HEU.ER, C. 1862. Nouo Crustacean, gesammelt wahrend d<5r woltumseglung der k.k. Fregatte Novara. Zweiter 
yorlanfiger Bericht. verb. zool. bot. Ges. Wien, 12: 519-528. 

[Palinurus paulensis—from St. Paul Island (p. 525).] 

1865. Crustaceen. Rise der Osterreiclion Fregatte Novara um die Erdo in dan Jahren 1857-58^59 unter 
deal Bsfahlen des commodores B.von Wiillerstorf-Urbair. Zool., 2(3): 1-280, pis. 1-25. 

[PaUmirus lalandi—from St. Paul Island (p. 97.).] 

t HENDEY, N . 1.1937. The plankton diatoms of the Southern Seas. Discovery Repts., 16: 151-364, pi. vi-xiii (April, 
1957). 
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HERKLOTS, J. A. 1961. Symbolae Qircinologicae. I. Catalogue dcs Crustaces qui out servi de base an systeme carcino-
logiqus de M. W. de Hann, redige d'apres la collection du Musee des Pays-Has ot les Crustaces de la Faune 
du Japon. Tijdschr. Ent., 4: 116-156. 

[Palinunis lalandii~(p. 143).] 

HERRICK, F . H . 1912. The Cape lobster. Science, 36(915): 58-61. 

HEYDRON, A . E . F . 1964. Report on South African Rocklobsters. Notes on the reproductive biology and size limits 
of S.A. rock lobsters. S. African Shipping News and Fishing Trade Industry Review, 19(6): 93. 

[Jasus lalandii—sexual maturity, reproductive potential, minimum size limits.] 

— 1965. The rocklobster of South African West coast, Jasus lalandii (H. Milne-Edwards). I. Notes on the 
reproductive biology and determination of minimum size limits for commercial catches. Div. Sea Fish. Cape Town, 
Invest. Rept., No. 53: 1-32. 

[Jasus lalandii—size at maturity, reproductive potential, minimum legal size limit.] 

HICKMAN, V. V. 1945. Some abnormal conditions of the reproductive system of the saltwater crayfish. Papers and 
Proc. Roy. Sac. Tasmania for 1944, 57-59. 

[Jasus ta/anrf//—Abnormal conditions, namely pseudo-hermaphroditism, female with only one genital aper­
ture, and female with abnormal ovaries.] 

1946. Notes on the Tasmanian Marine Crayfish Jasus lalandii (Milne-Edwards). Ibid., for 1945, 27-38. 

[Jasus lalandii.] 

HJUL, P . 1961. The South African Fishing Industry, 12 pp. illustrated. Johannesburg. 
[Brief reference to spiny lobster fishery.] 

HoLTHUis, L. B. 1946. Biological results of the Snellius expedition.—XIV. The Dacapoda Macrura of the Snellius 
expedition. I. The stenopodidae, nephropsidae, scyllaridae and palinuridae. Temminckia, 7: 1-178, text-figs. 
2, and pis. 1-11. 

[Jasus lalandei—Synonym, nomenclatorial discussions, distribution (pp. 146-150. Table Bay and Cape of 
Good Hopa, S. Africa). Jasus lalandei var. /ro«/afo—synonyms, distribution, p. 151, pi. 11, figs, a, b—New 
Zealand). Bibliography. 

1952. Crustaces Dacapodes, Macrures. In Expedition Oceanographique Beige dans les Eaux cotieres 
Africanes de VAtlantique sud (1948-49)., 3(2): 1-88. 

[Jasus lalandei—from Luderitz Bay, distribution.] 

1960. Proposed addition of the generic name Jasus Parker, 1883 to the official list of generic names in zoo­
logy (Class Crustacea, Order Decapoda). Bull. Zool. Norn., 17: (6-8): 193-196. 

[Jasus Parker —added to "Official List".] 

t HUNTSMAN, A. G. V. 1925. Limiting factors for marine animals. II. Resistance of larval lobsters to extremes of 
temperature. Contribu. Canadian Biol., 2(5): 89-93. 

HUTTON, F . W . 1875 a. Descriptions of two new species of Crustacea from New Zealand. Ann. Mag. Nat. Hist., 
Sar. 4, 15: 41, 42. 

[Palinurus edwardsii Hutton (p. 42) from Otago, New Zeland.] 

1875 6. Descriptions of two new species of Crustacea from New Zealand. Trans. Proc. New Zeal. Inst. 
7: 278-279. 

[Palinurus edwardsii Hutton (p. 279) from Otago, Now Zealand.] 

1882. The stalk-eyed Crustacea of New Zealand. New Zealand J. Sci., 1: 263-264. 

1904. Index Faunae Novae Zealandiae, i-viii, 1-372. 
[Jasus lalandii and Jasus edwardsi listed (p. 253).] 

HUXLEY, T . H . 1878. On the classification and distribution of the crayfishes, Proc. Zool. Soc, London, 752-788. 

t INGLE, R . M., B. ELDRED, H . W. SIMS AND E . A. ELDRED 1963. On the possible Caribbean origin of Florida's spiny 
lobster populations. Florida State Bd. Conservation, Div. Salt Water Fisher. Tech. Rept., No. 40: 1-12. 

JENSEN, A. C. 1962. The stockfish and spiny lobster fishery of South Africa. Comm. Fish. Rev., 24(11): 12-16. 

t JOHNSON, M . W . 1960. Production and distribution of larvae of the spiny lobster Panulirus interruptus (Randal) 
with records of i*. yraciV/i Streets, Bull. Scripps Inst., Oceanogr,, 7i6): 413-462. 
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JouBERT, F. J. 1954. Haemocyamin of the crawfish (/fl5Hs/a/anrf/O- Biochem. and Biophys. ^cte, 14(1): 127-135, 
figs. 1-5. 

[Jasus /a/ant/ii—Haemocyamin in.] 
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for 1949, 60-71. 

KERSHAW, J. A. 1906. Excursion to Wilson's Promontory—General Zoology (except Mollusca). Victoria Nat. 22: 
197-207. 

[Palinurus lalandii—ttom Wilson's Promontory (p. 206).] 

KRAUSS, F . 1843. Die Siidafrikanischen Crustaceen cine Zusammenstellung aller bekannten Malacostraca Bemcr-
kungeo Uber deren lebensweise und geographische verbreitung, nebst Beschreibung und Abbildung mehrerer neuen 
Arten, 1-68, pi. 1-4. 

[Palinurus /a/anrfiV—from Table Bay, South Africa (p. 53).] 

KRIJOSMAN, J. B. AND N. E. KRIJGSMAN 1954. Osmorezeption in Jasus lalandii. Z. Vergl. Physiol., 37: 78-81. 
[Jasus lalandii—Physiology.] 

LEBOUR, M . V. 1954. The plankton decapod Crustacea and Stomatopoda of the Benguela Current—I. First survey 
R,S.S. "WiUiam Scorasby", March 1950. Discovery Kept., Tl: 219-234, figs. 1-6. 

[Jasus lalandii—larval stages from Benguela current (227-228, fig. 3).] 

l^NZ, H. 1902. Die crustaceen der sammlung plate (dacapoda und stomatopoda). In L. Plate, Fauna Chilensis 2 (3): 
Zool. Zb. Suppl., 5: 731-772, pi. 23. 

[Palinostus frontalis—horn Juan Fernandez (p. 736).] 

AND K. STRUNCK 1914. Die Deka^oden dar Deutschen Sudolpolar-Expedition 1901-03—1. Bracbyrortund 
Macruren mit Ausschuluss der Swgestiden. Deutsche Sudpolar-Exped., 15: 257-345, text-figs. 1-5, pis. 12-22. 

[Palinurus lalmdii—tiom St. Paul Island (p. 292).] 

LB ROUX, G . R . , R . P. VAN DER UEKWE AND J. A. JACKSON. 1951. Struvite formation and brown discoloruratiou in 
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L E ROUX, G . J., AND R . P. VAN DER MERWE, 1952. Rocklobster canning. Fifth Ann. Rept. Director Fish Inst. 
Cape Towns.A., p. 10-13. 

+ LEON. C. A. 1949. Comparative serology of some Brachyuran Crustacea and studies in the hemocyanin corres-
pondence. Biol. Bull., 97(3): 273-286. 

1950. Serological systematics of some Palinuran and Astacuran Crustacea. Ibid., 98 (2): 122-127. 

LEWIS, A.M., G.J. LE ROUX AND N.PLUMBRIDGE 1951. Fish and rock lobster meals. Fourth Ann. Rept. Director, 
Fish. Ind. Res. Inst. Cape Town, South Africa, pp. 13-14. 

LEWIS, J. B. 1951. The phyllosoma larvae of the spiny lobster Panulirus argus. Bull. Mar. Sci. Gulf, and Caribbean, 
1(2): 89-103. 

[Some comparisons with phyllosoma of Jasus lalandei.] 

LiGHTHELM, S. p., L . NOVEIXIE, H . M . SCHWARTZ AND M. M. VON HoLDT 1953. South African fish products. XXXIII, 
The rock lobster: The composition of the hepatopancreas oil. J. Sci. Food Agric, 4(1): 21-24. 

LiNDBERC, R. G. 1955. Growth, population dynamics and field behaviour in the spiny lobster, Panulirus Interruptus 
(Randall). Univ. Calif Publ. Zool, 59(6): 157-248, pi. 17-23, text-figs. 1-16. 

[Comparisons with J. lalandii.] 

MCCOY, F . 1890. Natural history of Victoria. Prodromus of the Zoology of Victoria, 2: 1-375, pis. 101-200. 
[Palinurus lalandeii—Victoria, Australia (p. 189, pis. 149, 150).] 

t MACKINTOSH, N . A. 1937. The seasonal circulation of the Antartic macroplankton. Discovery Repts., 16: 365-412 
(April 1937). 

MAN, J. G. DE 1916. The decapoda of the Siboga expedition—III. Families Eryonidae, Palinuridae, Scyllaridae and 
Nephropsidae. Siboga Exped. Monogr., 39A: (2): 1-122, pi. 1-4. 

[Genus /oswi—species of Jasus, namely / . lalandii, J. lalandii var. Edwardsii, J. parkeri and J. verreauxi 
Distribution and synonyms.] 
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MATHEWS, J. P. 1962. The rock lobster of South West Africa {Jasus lalandii) (Milne-Edwards). Size frequency 
reproduction, distribution and availability. Adminst. S.W. Africa, Mar. Res. Lab. Inst. Kept. No.l: 1-61, pis. 
1-28. 

[Jasus lalandii—historical background regarding fishery, legislature, research, review of reproduction and 
metamorphosis, sexual dimorphism, mating, egg laying, hatching, age and size, geographical distribution, 
sex ratio, size composition in catch, length/weight relationships, moulting and its influence on growth, sexual 
maturity, size in relation to number and weight of eggs produced, hydrographical conditions of fishing, 
areas.] 

MiERS, E. J. 1876. Catalogue of the Stalk- and Sessile-eyed Crustacea of New Zealand, i-xii, 1-136, pis. 1-3. 
[Palinurus lalandii—(p. 74), Palinurus edwardsii— (p. 75).] 

MILNE-EDWARDS, H . 1837. Histoire naturelle des Crustaces comprenant I'anatomie, la physiologic et la classification 
de ces animaux, 2: 1-532, Atlas, 1-32, pis. 1-42. 

[Palinurus frontalis—from "Chile" ahd Palinurus lalandii—from Cape of Good Hope.] 

1838. Memoire sur la distribution geographique des Crustaces. Ann. Sci. nat. Zool., Ser. 2, 10: 129-174. 
[Palinurus lalandii—from Cape of Good Hope (p. 168).] 

1851. Observations sur la squelette tegumcntaire des Crustaces decapodes, ct sur la morphologic de ces 
animaux. Ann. Sci. nat. Zool., Ser. 3, 16: 221-291, pi. 8-11. 

[Palinurus frontalis—(p. 290, pi. 8, figs. 16, 17), Palinurus lalandi—from Cape of Good Hope, (p. 290, pi. 9. 
fig. 1, 2).] 

MONOD, TH. AND G . PiTiT 1929. Crustacea. II. Palinuridae. Faune des Colonies Francoises, 3 : 269-291. 

MooREHOUSE, F. W. 1957. New species taken in South Australia. Aust. Fisher. Newsletter, 16(3): 29. 
[Jasus Aw êW—first record for South Australia, but common in New South Wales ( = / . verreauxi).] 

MiJLLER, P. L. S. 1766. Deliciae Naturae selectac: order auserk-sencs Naturalir.n—Cabinet, Welches aus den drey 
Reichen der Natur zeiget, was von curiosen Liebhabern aufbehalten und gesammlet zu werden verdient. Ehemals 
herausgegeben von Georg Wolfgang Knorr: fortgesetzt von dessen Erben, ed. 1, Volume 2, pis. F-F6, G-G3, 
H-H8, I-I6, K-K13, L -L l l . 

[Homarus —from Cape of Good Hope (F 6, fig. 1).] 

1771. Deliciae Naturae selectae of uitegeleezen kabinet van natuurlyke zeldzaamheden, welke de drie Ryken 
der Natuur aanbieden, om door keurige Liefhebbcren vcrzameld te worden, wel eer uitgegeven door George 
Wolfgang Knorr beroemd Graveur en konst-Hardelaar te Neurengerg, en vervolgd door zyne Erven, Volume 2, 
pp. i-xxxiv, 1-70, pis. F-F 6, G-G 3, H-H 8, 1-16, K-K13, L -L l l . 

[Homarus Muller—from Cape of Good Hope (pp. 13, 67, pi. F 6, fig. 1).] 

1775. Des Ritters Carl von Linne Koniglich Schwedischen Lcibarztes, etc., etc., vollstandiges Natursystem, 
5(2): 761-1166, pis. 23-36. 

[Cancer Homarus p.p.—from Cape of Good Hope.] 

NEAL-MAY, W. M . 1950. Survey of South African Fishing Industry with special reference to fish meal and oil. (12): 
Presented at S. African Chemical Institute Convention on September 26, 1950. Also see Comm. Fish. Rev., 
12: 55-58, 1950. 

[Jasus /a'ane?/—Production estimates, trapping of crayfish, composition (protein, moisture, sand, salt, etc.) 
of crawfish meal.] 

NicoLET, H. 1849. Crustaccos. In C. Gay, Historic fisica y politica de Chille segun documentos adquiridos en esta 
repiiblica durante doze anos de residencia en ella y publicad bajo los duspicios del supremo gobierno, Zool., 3 : 155-
318, pis. 1-4. 

[Palinurus frontalis- (p. 205).] 

NovELLiE, L. 1952. An unknown amino-acid occurring in rock lobster {Jasus lalandii). Nature, London, 169: (4310): 
968-969. 

NovELLiE, L. M. AND H . M . SCHWARTZ 1954. Occurrence and distribution of Sarcosine in the rock lobster. 
Nature, London, 173: 450. 

[Occurrence of Sarcosine in Jasus lalandii.] 

ODHNER, T. 1923. Marine Crustacea Podophthalmata aus Angola und Sudafrica gesammelt von H. Skoog 1912 
Goteborgs Vetensk. Sanih. Handl., 27(5): 1-39, pis. 1, 2. 

[Jasus lalandii—(p. 24) from Cape Infanta.] 

OLSEN, A. M . 1958. Inferred sire hierarchy in J. hluiclii. liih. Ntws Lctt.Aistralia.Ati'l 1958. p. 9. 
[Observation during skin—diving—irdicatirg possible size hiertrchy a laige J. Iclatdd entered traps first 

followed by smaller ones, but very small animals noted not to leave shelter to enter traps.] 
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OLffiS, 1960. Synopsis for F.A.O. species and stocks data on Jasus lalandei (M.-Edw.) 1837. C.S.I.R.O. 
Aust. Div. Fish. Oceanogr. Documents prepared for Commonwealth State Fisheries Conference, Special Crayfish 
Meet, Sept. 1960. 

ORTMANN, A . 1891. Die Decapoden-Krebse des Strassburger Museums mit besonderer Beriicksichtigung d&r von 
Herm Dr. DSderlein bei Japan und den Liu-Kiu-Inseln gesammelt&n und z. Z. im Strassburger Museum aufbc-
wahrten Forman. III. Theil. Die Abtheilung der Reptantia Boas: Homaridea, Loricata, Thalassinidea. Zocl 
Jb. Syst., 6: 1-58, pi. 1. 

\Jasm lalandii—(p. 16) from Cape of Good Hope.] 

PARSER, T . J. 1883. On the structure of the head in "Palinurus" with special reference to the classification of the 
genus. Nature, London, 29: 189-190, fig. 1. 

[Palinurus (Jasus) edwardsii, p. 190—New Zealand, Palinurus {Jasus) lalandii, p. 190.] 

• 1884. On the structure of the head in Palinurus, with special reference to the classification of the genus. 
Tram. Proc. New Zeal. Inst., 16: 297-307, pi. 25. 

[Palinurus (Jasus) edwardsi, (p. 304, pi. 25, tig. 1,4); Palinurus (Jasus) lalandii (p. 304).] 

• 1884. New Zealand Journ. Sci., 1: 584-585. 

1887. Remarks on Palinurus lalandii, M.-Edw., and P. edwardsii Hutton. Trans, Proc. New Zeal. Inst. 
1>: 150-155, pi. 10. 

[Palinurus edwardsii (p. 150, pp. 10, figs. 1, 2, 5-9, 12,14); Palinurus lalandei (p. 150, pi. 10, figs. 3,4,10,11, 
13).] 

1890. Studies in Biology for the New Zealand Students. IV. The skeleton of the New Zealand crayfishes 
(Palinurus and Paranephrops). Wellington Colonial Mus. and Geol. Dept., pp. 1-25. 

[Palinurus (Jasus) edwardsii—skeleton.] 
PAUUAN, P . 1957. La peche autour des lies Saint-Paul et Amsterdam et son avenir. La Terre et la Vie, No. 4: 267-

282, 3 cartes. 

PESTA, O . 1915. Bemerkungen zu einigen Langusten (Palinuridae) und ihrer Geograpischen Verbreitung. S.B. Akad. 
Wiss. Wein, 124(1): 1-10, pi. 1, text-figs. 2. 

[Jasus verreauxl and Jasus lalandei, key for genus, synonyms, note on puerulus of / . lalandei, distribution,] 

PFEFIER, G . 1881. Die Panzerkrebse des Hamburger Museums. Verh. nat. Ver. Hamburg, Ser. 2, 5: 22-55. 
[Palinurus lalandii—(p. 29) from Cape of Good Hope.] 

POWELL, A. W. B. 1947. Native Animals of New Zealand. Auckland (1947), 99 pp., figs. (Crustacea, pp. 35-42). 
[Jasus lalandii and J. hugelii, figs.] 

PRASAD, R . R . AND P. R. S. TAMPI 1959. On a collection of Palinurid phyllosomas from the Laccadive Seas. / . Mar. 
Biol. Ass. India, 1(2): 143-164. 

[Jasus lalandii—(p. 163, fig. IS a-d), phyllosoma, 2 larvae each 1-5 mm, from Laccadive Sea.] 

QuuADA, B. 1910. Teratolojia animal. Catalogo illustrado i descritivo de las anomalias organicas conservacas en 
el Museo Nacional. Bol. Mus. Nac. Chile, 2: 103-148, figs. 

[Palinurus frontalis—(p. 127, figs.] 

tRADOVicH, J. 1961. Relationships of some marine organisms of the North-east Pacific to water temperatures, parti­
cularly during 1957 through 1959. Calif Dept. Fish, and Came Fish. Bull., No. 112: 1-62. 

RAND, R . W . 1959. The Cape fur seal (Arctocephalus pusillus). Distribution, abundance and feeding habits off the 
South-western coast of the Cape Province. Union of S. Africa Dept. Comm. Industr. Invest. Rept.,'Ho.'iA: 1-75] 

[Jasus lalandii—hard shelled and even berried females forming a small per cent, of stomach contents of year­
ling seals examined.] 

1960 a. The biology of guano-producing sea birds. The distribution, abundance and feeding habits of 
the cape penguin, Spherniscus demersus, off the South-western coast of Cape Province. Ibid., No. 41: 1-28. 

[Jasus /a/anrf/7—juveniles as food of cape penguin.] 

1960 b. The biology of guano-producing birds, III. The distribution, abundance and feeding habits of the 
cormorants (Phalaerocoracidae) off the south-western coast of Cape Province. Ibid., No. 42, 1-32. 

[Jasus lalandii—juvemles as food of cape cormorant Phalacrocorax capensis, and bank cormorant P. neglecta.] 

RATHBUN, M . J. 1910. The stalk-eyed Crustacea of Peru and the adjacent coast. Proc. U.S. Nat. Mus., 38: 351-620, 
text-figs. 1-3, pis. 36-56. 

[Palinurus frontalis—(p. 603) from Juan Fernandez.] 

file:///Jasm
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REBELO, D . J. S. 1964, Spiny lobster industry in Southern Africa (an economical survey). S. African J. Sci., 60(3): 
81-87. 

SARDONE, L . T . 1960. The Australian crayflshery is a money spinner. World Fishing, 9 (4): 29-31, ill. (April, 1960). 
[Jasus lalandii and / . vereauxi, industry, production, economics.]. 

SCATTEROOOD, L. W. AND D. A. McKoWN 1951. United States lobster and spiny lobster production (1921-49) and 
imports (1920-49). Comm. Fish. Rev., 13(2): 1-11 (Dec. 1951). 

[Jasus latandei—imports from Africa, Australia, and New Zealand.] 

t SCHiMPERS, A. F. W. AND VoN H. ScHENCK 1922. Ueber flora und vegetation von St. Paul und New-Amsterdam. 
Deutschen Tiefsee-Expedition auf dem dampfer "Valdivia", 1898-1899, 2(1): 179-224. 

SBEARD, K . 1949. The marine crayfishes (spiny lobsters) family Palinuridae, off Western Australia with particular 
reference to the fishery on the Western Australian crayfish {Pamlirus longipes). C.S.I.R.O. Bull., 247 (Div. Fisher. 
Kept. No. 18: 1-45. 

[Jasus lal<oidii-—(pp. 7, 8, 9, 12, etc.), J. verreauxi.] 

1950. Care in handling of crayfish. Fisheries Bull, No. 3, 1-11. 
[Care in handling from pot to catching boat, storage in submerged crates, care during sea transport in refri­
gerated and non-refregirated boats.] 

1962. The Western Australian Caryflshery 1949-61, Illustrated, printed, 107 pp. 

SiBSON, F, H. 1925. The crawfish industry. S. Africa Journ. Industr., 8: 350-362, figs. 
[Jasus lalandii—economics in S. Africa.] 

SouTHALL, C. L. AND N. J. VAN RENSBURQ 1949. Distribution of chitin in crawfish. Fish. Ind. Res. Inst. Cape Town, 
S. Africa, Prog. Rept., No. 6. 

[Jasus /fl/a«rfrt—chitin.] 

STEBBJNO, T , R . R . 1893. A History of Crustacea, Recent Malacostraca, pp. i-xvii+1-466, text-figs. 1-32, pis. 1-19. 
[Palinosytus lalandii p.p. (p. 196) from Tristan da Cunha, etc.] 

1900. South African Crustacea. Mar. Invest. 5. Africa, 1: 14-66, pi. 1-4. 
[Jasus lalandii—{p. 30).] 

1902. South African Crustacea. II. Ibid., 2: 1-92, pis. 5-16. 
[Jasus lalandii—(p. 38), from False Bay.] 

1910. General catalogue of South African Crustacea. (Part V of South African Crustacea for the Marine 
Investigations in South Africa.) Ann. S. African Mus., 6: 281-599, pis. 15-22. 

[Jasus lalandii—{p. 374) from False Bay.] 

1914. Stalk-eyed Crustacea Malacostraca of the Scottish National Antarctic Expedition. Trans. Roy. Soc. 
Edinb., 50(2): 253-307, pis. 23-32. 

[Jasus lalandii—(p. 262) from Saldanha Bay.] 

STIMPSON, W . 1860. Prodromus descriptionis animalium evertebratorum, quae expeditione ad oceanum Pacificum 
Septentrionalem, a Republica Federata missa, C. Ringgold et J. Rodgers Ducibus, observavit et descriosit Proc 
Acad. nat. Sci. Philad., 1860, pp. 22-48. 

[Paltnurus lalandei—(p. 24) from Cape of Good Hope.] 

STUDER, TH. 1889. Forschungsreise "Gazelle", Th. Ill, p. 177. 
[Pallnurus lalandei—from St. Paul Island.] 

TALVAS 1939. La pSche k la langouste h lile Saint-Paul. Tribune de Mad. et. Dep. Tananarive, 3rd September. 

THOMSPON, D'A. W. 1901. A catalogue of Crustacea and of Pycnogonida contained in the Museum of University 
College, Dundee, pp. 1-56. 

[Jasus edwardsii—(p. 18) from New Zealand.] 

THOMPSON, G . M . 1907. Note on the development of Palirturus edwardsii. In T. Anderton, Observations on New 
Zealand Fishes, etc., made at Portobello Marine Fish-hatchery. Trans. Proc. New Zeal. Inst., 39: 484-485, pi. 20. 

[Palinurus edwardsii—(p. 484, pi. 20), Development, from Portobello, New Zealand.] 

1913. The natural history of Otago Harbour and Adjacent Sea, together with a record of tjie researclies 
carried out at the Portobello Marine FisJ)-hatchery—I, It/id., 45; ?25-5?l, 

[Jasus (tlwarM-~(f. 240},] 
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t THORSON, G. 1961. Length of pelagic larval life in marine bottom investebrates as related to larval transport by 
ocean currents. Oceanography: Amer. Assoc. Advanc. of Sci., Washington D.C., pp. 455-474. 

TwmjER, D. K. AND J. M. LEMON 1951. Marine Products of Commerce, 2nd ed., Reinhold Publishing Co., N.Y„ 
728 pp. 

TuBB^ J. A. 1937. Crustacea. Lady Julia Percy Island. Reports of the Expedition of the McCoy Society for Field 
Investigation and Research. Proc. Roy. Soc. Victoria, 49: 408-411. 

[Jasus lalandii—(p. 408) from Lady Julia Percy Island.] 

VAN DER MERWE, R . P. 1951. Rock lobster roe in fish paste. 4th Ann. Rept. of the Director, Fish. Industr. Res. Inst. 
Cape Town, South Africa, p. 9. 

AND G . J. LE ROUX 1952. Freezing of rock lobster. 5th Ann. Rept. of the Director, Fish. Industr. Res. Inst., Cape 
Town, South Africa, 6(,4): 1. 

VELAIN, C . 1878. Remarques generales sur Saint-Paul et Amsterdam. Arch. Zool. Exper. et Gen., 6(1): 74 (1877). 
[Palinurus lalandei—ip- 74) from Saint-Paul Island.] 

VifKXJRADOV, A. P. 1953. The elementary chemical composition of marine organisms. Mem. Sears Found. Mar. 
Res., No. 2: 1-647. 

[Jasus tofemff/—Chemical composition (water, ash, Na, K, Ca, Mg, P, CI, etc.).] 

VON BONDE, C . 1924. Note on some abnormalities in the cape crawfish (.Jasus lalandii). Trans. Roy. Soc. S. Africa 
12: Ivii-lix. 

[Jasus /o/anrf//—abnormalities and malformations.] 

1928. Preliminary report on a method of tagging Crustacea with special reference to problems of migration 
of the cape crawfish (.Jasus lalandii). Fish, and Mar. Biol. Sur. Rept., 6 (4): 1-5, text-fig. 1, pis. 1, 2. 

[Jasus /a/a«d(7—tagging, mortality, migration.] 

1936. The reproduction, embryology and metamorphosis of the cape crawfish (Jasus lalandii) (Milne-
Edwards) Ortmann. Invest. Rept. Fish. Mar. hiol. Surv., S. Africa, 6: 1-25, pi. 1-12. 

[Jasus lalandii—Reproduction, sexual differences, reproductive organs, eggs and extrusion, sexual maturity 
p^iod of spawning, fecundity, mating, egg-laying, attachment of eggs to abdomen, embryology-matu­
ration of ovum, segmentation, later stages of embryology, metamorphosis-prenaupliosoma stage, 
naupliosma stage, early phyllosoma, later phyllosomata, puerulus stage, later development, illustration] 

1937. A case of pseudo-hermaphroditism in the cape crawfish, Jasus lalandii Ortmann, with a note on Deca-
podan Hermaphroditism. S. African J. Sci., 33: 827-832, pis. 11-14. 

[Jasus /o/anrfaW—hermaphroditism.! 

1938. The cape crawfish or kreef (/asHi/a/onrfi/Ortmann). Cape ATâ , 1: 143-154, figs. 1-5. 
[Jasus lalandii—(p. 143, figs. 1-5) from Kalk Bay, Agulhas Bank, and Algoa Bay.] 

- AND J. M. MARCHAND 1935 a. The natural history and utilization of cape crawfish, kreef or spiny lobster (Jasus 
lalandii). Fish, and Mar. Biol. Surv. S. Africa, Fish. Bull. No. 1: 1-40, pi. 1-8, maps 1-9. 

[Jasus lalandii—from False Bay, Kalk Bay, Algoa Bay, anatomy, reproduction, development and metamor­
phosis, description of larval and post-larval stages, moulting, natural food, habitat and ecology, 
migration, sex ratio, utilization—^history of crawfish industry, canning processes, value of indusitry, 
marketing and export, frozen tail industry, methods of fishing, boats and equipment, fishing grounds and., 
seasons and protective legislation.] 

1935 b. Studies in the canning of the cape crawfish, kreef or spiny lobster Jasus lalandii (Milne-Edwards) 
Ortmann. Ibid., Investigational Rept. No. 5: 1-43, pi. 1, textfigs. 3 

[Jasus lalandii—resame of canning processes, explanation of hydrogen-ion concentration or pH, chemical 
analysis of crawfish meat, "blue meat", canning of leg meat, recommendations.] 

VON BONDE, W . 1918. Note on the abnormal development of the genital organs of Jasus lalandii (Milne-Edwards) 
Trans. Roy. Soc, S. Africa,!: 119-121, figs. 1, 2. 

[Jasus /a/anrf/i—abnormality of genital organs.] 

1930. Post-brephalus development of sptpe §out1l African M?9rV!ra, Fish, arid Mar, PIQI. Surv,, S- Africa 
nept, No., 8(1); 1-5$ (Pretoria) 
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WAtTORD, L. A. 1958. Living Resources of the Sea—Opportunities for Research and Expansion, xv + 321 pp.. New 
York. 

[Jasus lalandei and / . verreauxii.] 

WHITE, A. 1847. List of Specimens of Crustacea in the British Museum, 4: i-iv, 1-141. 
[Palinurus lalandii—(p. 69) from Caps of Good Hops; Palinurus frontalis —(p. 69) from "Chile" and 

New Zealand.] 

WHITELEGGE, T . 1890. List of marine and freshwater invertebrate fauna of Port Jackson and ths neighbourhood. 
/ . Roy. Soc. New South Wales, 23: 163-323. 

[Palinurus lelandi—(p. 223) from Port Jackson.] 

WoLVEKAMP, H. P. AND T. H. WATERMAN 1960. Respiration. In The Physiologv of Crustacea. Edited by T. H. 
Waterman, l(Ch. 2): 35-100. 

[Jasus lalandei—Blood oxygen capacity (expressed in terms of quantity of respiratory pigment is 25 ml. 
O,/100gm. HCy.] 

YALDWYN, J. C. 1957. Decapod Crustacea from subantartic seal and shag stomachs. Rec. Dominion Mus., 3 : 121-227. 
[Jasus lalandei /ronraWi—subantarctic, discussion.] 

YOUNO, M. W. 1926. Marine Biological notes, No. 2, N.Z.J. Sci. Tech., 8: 282-286. 

[Jasus lalandei—giov/th in captivity, moulting.] 

1929. Marine fauna of the Chatham Island. Trans. Proc. New Zeal. Inst., 69: 136-166, pis. 16, 17. 
[Jasus edwardsii—(pp. 153, 166) from Chatham Island.] 

ZooND, A. AND D. SLOME 1928. The relation of electrolytes to the cardiac rhythm of Palinurus {Jasus), lalandii and 
Octopus horridus. Brit. Journ. Exper. Biol, 6(1): 87-95. 

ADDITIONAL REFERENCES 

DEACON, G. E. R. I960. The Southern Cold Temperate Zone. Proc. Roy. Soc, IS2B: 441-447. 

Du RiETZ, G. E. 1960. Remarks on the botany of the Southern Cold Temperate Zone. Ibid., 1S2B: 500-507. 

EMILIANI, C . 1955. Pleistocene Temperatures. J. Geol., 63: 538-578. 

1958. Paleotemperature analysis of core 280 and Pleistocene correlations. Ibid., 63: 264-275. 

GoDLEY, E. J. 1960. The botany of Southern Chile in relation to New Zealand and the Subantarctic. Proc. Rov. Soc. 
152B: 457-475. 
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LEWIS, J. B., H. B. MOORE AND W . BABIS 1952. The post-larval stages of the spiny lobster, Panulirus areas. Bull 
Mar. Sci. Gulf and Carrib., Fish. Invest., 2(1): 324-337. 
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Austr. Antart. Franc, No. 13, Oct-Dec. 1960, 3-26. 

MACKINTOSH, N . A. 1960. The pattern of distribution of the Antarctic Fauna. Proc. Roy. Soc, 152B: 624-631. 

PANTIN, C . F . A . 1960. A Discussion on the Biology of the Southern Cold Temperate Zone. Introduction and Con­
cluding remarks. /Wrf., 152 B : 430-433; 675-677. 

SIMS, JR. W . 1964. Four Giant Scyllarid phyllosoma larvae from the Florida Straits with notes on smaller similar speci­
mens. Crustaceana, 7(4): 259-266. 

[Refers to Gilchrist's (1916) x<x!Qv4 pf a phyllospma larva pf Jasus Iqlandii njeasurine 37 ma. frpm wast coast 
9f Africa.) 
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SMITH, F . G . W . 1948. The spiny lobster and scale-fish industry of British Honduras, with recommendations for its 
control and development. Rept. of Govt, of British Hjndaras, Cjral Gables, Florida., Mimeo, 1-29. 

SvERRRUP, H. v., M. W. JOHNSON AND R. H . FLEMING 1949. The Oceans, their Physics, Chemistry and General Biology, 
Pt«ntice-Hall, Inc., New York, pp. 1-1087. 
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P. lalandi also P. lalandei (in part) and references to also 
P.l. frontalis which have not been subspecifically differ­
entiated] 
Andre, M , 1932 
Anonymous, 1948 a, 1948 6, 1950 
Boas, F. E. v., 1880 
Chun, C , 1903 ( = / . / . frontalis) 
Dana, J. D., 1852 
Filhol, H., 1885, 1886 
Herklots, J. A., 1861 
Kershaw, J. A., 1906 
Krauss, F., 1843 
Lenz, H. and K. Strunck, 1914 
McCoy, F., 1890 
Miers, E. J., 1876 
Milne-Edwards, H., 1837, 1838. 1851 
Pfeffer, G., 1881 
Stimpson, W., 1860 
Studer, Th., 1889 
Velain, C , 1878 
White, A., 1847 
Whitelegge, T., 1890 

Palinurus paulensis 
Heller, C , 1862 

Palinurus (Jasus) edwardsii 
Parker, T. J., 1883, 1884 a, 18846, 1887, 1890 

Palinurus (Jasus) lalandii 
Gilchrist, J. D. F., 1913 a, 1913 6 
Parker, T. J., 1884 a, 1884 6, 1887 
Zoond, A. and D. Slome, 1928 

Palinustus frontalis 
Rathbun, M. J., 1910 
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Phyllosoma stages 
Barnard, K. H., 1950 
Dakin, W. J. and A. N. Cokfax, 1940 
Gilchrist, J. D. F., 1916 
Gnrney, R., 1936, 1942 
Lebour, M. V., 1954 
Prasad, R. R. and P. R. S. Tampi, 1959 
Von Bonde, C , 1936 
Vdn Bonde, C. and J. M. Marchand, 1935 a 

Physiologv {see also—Chemical composition) 
Krijgsman, J. B. and N. E. Krijgsman, 1954 

Recomitwndalions 
Grua, P., 1960 a, 1963 
Von Bonde, C. and J. M. Marchand, 1935 b 

Reevesby Island (S. Australia) Occurrence 
Anderson, B. H., 1938 

Regulations (and legislations) 
Anonymous, 1954 6, 1958 a, 1958 </, 1958/; 1960fl, 

1961a, 1962 a 
Grua, P., 1960 a, 1963 
Heydron, A. E. F., 1964, 1965 

Wolvekamp, H. B. and T. H/Waterman, 1960 (Blood Von Bonde, C. and'J. M.'Marchand, 1935 0 
oxygen capacity^) 

Zoorid, A. and D. Siome, 1928 

Possession Island (S.-W. Africa) (Occurrence) 
Balss, H., 1913 

Portobello (New Zealand) (Occurrence) 
Anderton, T., 1906 
Thompson, G. M., 1907, 1913 

Post'pueruUis stage 
Gilchrist, J. D. F., 1920 
Von Bonde, C , 1936 

Predators—Jasus as food of fish 
Grua, P., 1960 a 

Predators—Jasus as food of sea birds 
Davis, D. H., 1955 
Grua, P., 1960 a 
Rand, R. V., 1960 a, 19606 
Yaldwyn, J. C , 1957 

Predators—Jasus as food of seals 
Grua, P., 1960« 
Rand, R. W., 1959 
Yaldwyn, J. C , 1957 

Production 
Anonymous, 1950, 1955, 1957 6, 1957 c, 1958 o, 1958 c, 

1959 a, 1961 a, 1961 6, 1961 c, 1963 a, 1963 6, 1963 c 
Sardone, L. T., 1960 
Sheard, K., 1962 

Prenaupliosoma stage 
V«m Bonde, C., 1936 

Pr^asus 
George, R. W. and T. R. Grindley, 1964 

Pseudo-hermophroditistn 
Hickman, V. V., 1945 
Von Bonde, C , 1937 

Puerulus stage 
Archey, G., 1916 
Caiman, W. T., 1909 
Gordon, I., 1953 
Pesta, O., 1915 
Von Bonde, C , 1936 
Von Bonde, C. and J. M. Marchand, 1935 a 

Quality 
Anonymous, 1954 6 

Rearing (see under Artificial rearing) 

Reproduction 
Fielder, D. R., 1964 6 
Grua, P., 1960 a, 1963, 1964 
Heydron, A. E. F., 1964, 1965 
Von Bonde, C , 1936 
Von Bonde, C. and J. M. Marchand, 1935 a 

Reproductive organs 
Hickman, V. V., 1945 (abnormality) 
Von Bonde, C , 1936 

Resources 
Anonymous, 1948 a, 1958 6 
George, R. W., 1957 
Gilchrist, J. D. F., 1913fl 
Grua, P., 1960 a, 1963 
Math&ws, J. P., 1962 
Sheard, K., 1949, 1962 
Von Bonde, C. and J. M. Marchand, 1935 a 
Walford, L. A., 1958 

Rock lobster 
Anonymous, 1954a, 1959a, 19606, 1961 rf 
Droesti, G. M., and G. H. Slander, 1951 
Lc Roux, G. K., R. P. Van der Merwe and J. A. Jack­

son, 1951 
Lewis, A. M., G. J. Le Roux and N. Plumbridge, 1957 
Ligthelm, S. P., L. Novellie, H. M. Schwartz, and 

H. M. Von Holdt, 1953 
Mathews, J. P., 1962 
Novellie, L., 1952 
Novellie, L., and H. M. Schwartz, 1954 
Van der Merwe, R. P., 1951 
Van der Merwe, P. P. and J. R. Le Roux, 1952 

Rock lobster meat (see under Lobster meat) 

Saint Paul Island (Indian Ocean) 
Andre, M., 1932 
Angot, M., 1951 a, 1951 6 
Balss, H., 1925 
Chun, C , 1903 
Grua, P., 1960a, 1960 6, 1963, 1964 
Heller, C , 1862, 1865 
Lenz, H. and K. Strunck, 1914 
Studer, Th., 1889 
Talvas, 1939 
Velain, C , 1878 

Saltwater crayfish 
Hickman, V. V., 1945 

Sexual dimorphism 
Angot, M., 1951 a 
Mathews, J. P., 1962 
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Von Bonde, C , 1936 
Von Bonde, C. and J. M. Marchand, 1935 0 

Sexual maturity 
Grua, P., 1960fl, 1963 
Mathews, J. P., 1962 
Von Bonde, C , 1936 
Von Bonde, C. and J. M. Marchand, 1935 a 

Sex ratio 
Angot, M., 19510, 19516 
Bradstcck, C. A., 1950 
Grua, P., 1960 o, 1963, 1964 
Mathows, J. P., 1962 
Von Bonde, C. and J. M. Marchand, 1935 a 

Size 
Angot, M., 1951 a, 1951 6 
Anonymous, 1958 rf, 1961a 
Barnard, K. H., 1950 
Bradstock, C. A., 1950 
Fielder, D. R., 1964 a 
Grua, P., 1960 a, 1963, 1964 
Mathews, J. P., 1962 

Size composition 
Grua, P., 1960 0, 1963 
Mathews, J. P., 1962 

Size limit {for fishery) {see under Regulations) 

Southern crayfish 
Sheard, K., 1962 

Species synopsis 
Olsen, A. M., 1960 (/. lalandel) 

Spiny crayfish 
Bradstock, C. A., 1950, 1954 

Spiny lobster 
Anonymous, 19546, 1955, 1957 6,1957 c, 1960 a, 1960 

1960 e, 1961a, 19616, 1961c, 1963 6, 1963 c 
Caiman, W. T., 1909 
Chace, F. A. Jr. and W. H. Dumont, 1949 
Dawson, C. E., 1954 
Fielder, D. R., 1964 a, 19646, 1964 c, 1964 </, 1965 
Sheard, K., 1949 
Von Bonde, C. and J. M. Marchand, 1935«, 1935 6 

Spiny lobster meat {see under Lobster meat) 

Stewart Island {New Zealand) {Occurrence) 
Anonymous, 1962 o 
Filhol, H., 1885, 1886 

Stomach contents {see under Food and feeding habits) 

Statistical data {see under Catch statistics) 

Synonyms 
Angot, M., 1951a 
Balss, H.. 1925 
Barnard, K. H., 1950 
Gruvel, A., 19116 
Holthuis, L. B., 1946 
Man. J. G., de. 1916 

ra6/e Bay {South Africa) {see under Union of South 
AJrica) 

Tagging 
Bradstock, C. A.. 1950 
Von Bonde, C , 1928 

Tasmanlan Marine crayfish 
Hickman, V. V., 1945 

Taxonomy {nomenclatorlal discussions, etc.) 
Barnard, K. H., 1950 
Holthuis, L. B., 1946, 1960 
Parker, T. J., 1883, 1887 

Technology {Methodologv, etc.) 
Droesti, G. M., 1948 a, 1948 6 
Droesti, G. M. and R. P. Van Der Merwe, 1948, 1949 
Droesti, G. M. and G. H. Slander, 1951 
Droesti, G. M. and C. L. Southall, 1947, 1949 
Le Roux, G. R., R. P. Van Der Merwe, and J. A. Jack­

son, 1951 
Van Der Merwe, R. P., 1951 
Van Der Merwe, R. P. and G. J. Le Roux, 1952 
Von Bonde, C. and J. M. Marchand, 1935 6 

Teratology {see under Abnormality) 

Transplantation and acclimatisation 
Albert, F., 1898 

Traps {see under Fishing methods and gear) 

Trapping pots {see under Fishing and methods gear) 

Tristan da Cunha {South Atlantic) 
Anonymous, 1948 c, 1948 rf, 19626 
Bate, C. S., 1888 
Gumey, R., 1936 
Stebbing, T. R. R., 1893 

Union of South Africa, and South-West Africa {Cape of 
Good Hope, Cape Town, False Bay, Luderltz Bay, Pos-

d, session Island, Saldana Bay, Table Bay, etc. and general 
occurrence) 
Anonymous, 1948 a, 1948 6, 1950, 1954 a, 1959 a, 1960 6, 

1960 e, 19616, 1961c, 1961 rf, 1963 a, 1963 6 
Balss, H., 1913, 1916, 1925 
Barnard, K. H., 1950 
Dana, J. D., 1852 
Davis, D. H., 1955 
Dewberry, E. B., 1954 
Gilchrist, J. D. F., 1913 a, 1916, 1918 a, 1920 
Gronovius, L. T., 1764 
Holthuis, L. B., 1952 
Krauss, F., 1843 
Mathews, J. P., 1962 
Milne-Edwards, H., 1837, 1838, 1851 
Mulcr, P. L. S., 1766, 1771, 1775 
Ncal-May, W. M., 1950 
Odhner, T., 1923 
Ortmann, A., 1891 
Picffur, G., 1881 
Rand, R. W., 1959, 1960 a, 19606 
Sibson, F. H., 1925 
Sttbbing, T. R. R., 1900, 1902, 1910, 1914 
Stimpson, W., 1860 
Von Bonde, C , 1924, 1928, 1936, 1938 
Von Bonde, C. and J. M. Mardiand, 1935 a, 19356 
Von Bonde, W., 1918, 19311 
White, A., 1847 
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ADDENDUM 

Since presenting this paper at the Symposium in January 1965,1 have been able to see a recent 
paper entitled "Preliminary description of some new species of Palinuridae (Crustacea Decapoda, 
MacruraReptantia)" by Dr. L. B. Holthuis [Koninkl. Nederl. Akademie van Wetemchappen, Amster­
dam, Proceedings, Series C, 66 (1): 54-60 (1963)] wherein he has described two new species of Jasus, 
while recognising a total of six species under the genus as follows: 

1. Jasus lalandii (H. Milne-Edwards, 1837) from South Africa. 
2. Jasus paulensis (Heller, 1863) from St. Paul and Amsterdam Islands. 
3. jasus novaehoUadiffi new species—from S. E. Australia and Tasmania. 
4. Jasus edwardsii Hutton (1875) from New Zealand. 
5. Jasus frontalis (H. Milne-Edwards, 1837) from Juan Fernandez, Chile. 
6. Jasus tristani new species— f̂rom Tristan da Cunha. 

My reasons for considering the representatives of Jasus from St. Paul and New Amsterdam 
Islands as Jasus lalandei frontalis were based on Holthuis's earlier work (Holthuis, 1946) discussed 
elsewhere in this paper. However, Holthuis (1963) has shown that in J. frontalis there is no 
sculpturation on the first somite, in which it would differ from the representative of the genus 
from St. Paul and New Amsterdam Islands which show sculpturation on the first somite in a narrow 
band just behind the transverse groove. When consistent, this is reason good enough to sepa-
rote the two types and use the name / . paulensis for the St. Paul and New Amsterdam lobsters. 

However, from the examination of the material as well as familiarity with the literature, I feel 
that in Jasus lalandii we may have a good instance of a polytypic species, rather than several inde-
pei^ent species in the diiferent geographical areas of distribution of the genus. This I mention as 
a aaiitter of individual opinion. For instance, the nature and disposition of the squamiform 
sciipturation in the posteriorhalf of the first abdominal somite in J. paulensis and J. tristani are 
the same, for the diagnosis of the last said species is given by Holthuis (1963) as: " . . . . the present 
new species has the anterior half of the first abdominal somite perfectly smccih and without sculptu­
ration. A narrow transverse row of small squames is placed just behind the transverse groove of 
thesomite, butthelarger part of the posterior half is smooth. The following siomles have a rather 
Wi(tejtransverse smooth area along the anterior and along the posterior margins, these smooth areas 
areciearly visible even in fully stretched animals. The squamae of the abdominal somites are broad 
and large they are placed in 2 or 3 transverse rows per somite." " The large spines on the carapace 
are Similar to those of Jasus frontalis being as long as wide and much longer than the smaller 
spibw." But for the fact that some of the larger spines mostly in the anterior half of the 
carapace are slightly longer than broad in larger specimens of / . paulensis, the very close similarity 
of/, tristani to this is clearly indicated. In / . paulensis also, the smooth areas of the second and 
third somites are clearly visible even in fully stretched animals of different sizes. These convergent 
trend in the sculpturing of the somites in these two insular representatives of the genus is 
interesting. Having not examined any material ofTayi/j from Tristan da Cunha, I am unable to 
oominent on any other subtle differences between / . tristani and / . paulensis. 

Jasus has been reported from S. W. Australia as / . lalandii by some workers. However, in 
the light of Holthuis's recent work on the genus (Holthuis, 1963), the status of Jasus in this area will 
n e ^ elucidation. The recognition of six different species in six different geographical areas makes 
the task of the commercial fisherman and fishery worker easy in assigning his material from a parti­
cular area to a species. However, as already discussed, there is an almost complete lacunae in our 
knowledge as to the paths and patterns of dispersal of phyllosoma of Jasus in the different areas 
8p«$aUy in relation to ocean currents prevalent in the areas, the duration of larval phases, the effect 
of prolonged larval phase as refiected in the development of adult characters such as the sculpturation 
on the abdominal somites, and even the presence or absence of intergrades between two or more 
species in the different areas. Until we know more about these, a proper evaluation of the taxo-
nojuiic status of the various nominal species of Jasm describe^ ip literature may not be possible. 



1520 E. G. SILAS 

A supplementary list of recent references pertaining to species of the genus Jasus Parker is 
appended below to make the bibliography complete as far as possible. However, these are not 
included in the section 'Index by Subject,' nor is Part I of this paper indexed. 

CHITTLEBOROUGH, R. G . AND L. R. THOMAS 1967. Notes on Phyllosoma larvae from the Eastern Indian Ocean 
AustmlialNew Zealand Meeting on Decapod Crustacea, Sydney, Oct. 24-28, 1967. ANZDC 67/2/5, 1-9, 7 
tables, and 4 figs. 

[Mentions of phyllosoma of one species of Jasus as occurring in the eastern portion of the Indian Ocean.] 

COPE, C. E. 1959. Spiny lobster gear and fishing methods. U.S. Fish and Wildl. Serv. Fisheires Leaflet, 487: 1-17. 

DEES, L. T. 1961. Spiny lobsters. Ibid., 523: 1-7. 

FrsHER, R. L., etal. 1964. A preliminary report on Expeditions MONSOON and LUSIAD 196&-1963—Scripps 
Institution of Oceanography Investigations in the Indian Ocean during IIOE. Univ. Calif., San Diego, S.I.O. 
Reference 64-19: 1-237. 

HUGHES, W . D . 1965. Holding wells in cray boats. Commercial Fishing, 3(9): 31-33. 

KABERRY, A. C. AND R . B . PIKE 1967. The New Zealand crayflshery. AustraUajNew Zealand Meeting on Decapod 
Crmtacea, Sydney, Oct. 24-28, 1967. ANZDC 67/2/17, 1-9, with 19 figs. 

[Jasus edwardsii and J. vereauxi; history of New Zealand cray fishery; crayfishing grounds; export figures; 
size composition and sex ratio in J. edwardsii; regional landings of crayfish; carapace length-total length, 
and tail width-total length relationships of crayfish from different areas around New Zealand; size compo­
sition of crayfish boats; number of licsnces issued from 1938 to 1965 as compared with total landings, as 
well as North Island and South Island landing], 

KENSIER, C. B. 1967 a. Notes on laboratory rearing of juvenile spiny lobster, Jasus Fdwardsii (Mutton) (Crustacea; 
Decapoda: Palinuridae). N.Z.J. Mar. and Freshw. Res., l(i): 71-75 (March 1967). Also in: AustraUajNew 
Zealand Meeting on Decapod Crustacea, ANZDC/67/2/9:1 p. Summary. 

[Rearing of large adult J. edwardsii from post-puerulus specimens and juveniles in laboratory possible; 
growth studies for periods upto 12 months, the animals fed every other day with fresh mussels and fresh fish; 
Juveniles actively 'grazing' on calcareous algae Carallina officinalis L., present on rocks.] 

1967 6. An annotated bibliography of the marine spiny lobster Jasus v̂ rrcai/Afi (H. Milne Edwards 
(Crustacea: Decapoda: Palinuridae). Trans. Roy. Soc. N.Z. Zool., 8(19): 207-210. 

1967c. Size at first maturity in females of the spiny lobster Jasus verreauxi (Crustacea: Decapoda: 
Pahnuridae). AustralialNew Zealand Meeting on Decapod Crustacea, ANZDC/67/2/10, pp. 1-8 with 4 tables 
and 6 figures (Memio.). 

[/. verre«i/x/'—detection of smallest size-class with external eggs, and incidence of egg-carrying females per 
size class intervals based on 834 females measured and examined at Spirits Bay, New Zealand in Mid-October 
and late December 1966.] 

1967 d. Fecundity in the marine spiny lobster Jasus verreauxi (H. Milne Edwards) (Crustacea: Decapoda: 
Palinuridae). N.Z.J. Mar. and Freshw. Res. (in Press), 

1967e. Notes on fecundity in the spiny lobster Jasus edwardsii (Hutton) (Crustacea: Decapoda: Pali­
nuridae). Ibid, (in Press), 

1967/. The distribution of New Zealand spiny lobsters. (Crustacea: Decapoda: Palinuridae), Ibid. 
(in Press). 
AND W . SKRZVNSKI 1967 ?. Commercial landings of the spiny lobster Jasus verreauxi in New Zealand (Crustacea 

Decapoda: Palinuridae). Ibid, (in Press). 
NEW ZEALAND GOVERNMENT 1966. The Fisheries (General) Regulations 1950 (Reprint): Part VIII. Crayfish 

(Amendment No. 6: Regulations 2-20). Wellington, Govt. Printer, 1-38 pp. 

SIMS, H . W. JR. 1965. Let's call the spiny lobster "Spiny lobster". Crustaceana 8(1): 110-111. 

1966. An annotated bibliography of the spiny lobsters: Families Palinuridae and Scyllaridae. Florida 
Board of Conservation Mar. Lab., Techniral Ser. No. 48: 1-84 (.lune 1966). 

THOMAS, L. R. 1963. Phyllosoma 1 arvae associated with Medusae. TVo^re, 198 (4876): 208. 
[Reports also instance of feeding of Hydromedusae to phyllosoms of Jasus lalandii in laboratory.] 

8-68. Priote4 at The Bangalore Press, Bangalore-1§ 




