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ABSTRACT

During his pariicipation in the Fifih Cruise of the U.8, Research Vessel ANton BrRuuN (n the Indian
Ocean, the author was able to visit the remole island of New Amsterdam in the Southern Indicn Ocean
in April 1964, and make a colleclion of the spiny lobster Jasus falandei frontalis (H. Milne Fdwards).* 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 ?ecies described under the genus from the different geographical
arcas, In order to facilitate such work, a detailed description of the material collected is given here, along
with the description of an early post-puerulus stage of this lobster from New Amsterdam Islend. The
phyllosoma larvae of Jasws collected off the islands of St. Paul and New Amsterdam are also described and
Mustrated. Commenis on the distribution for the genus Jasws 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, fromafis® in St. Paul and New Amsterdam {slands where at present
the catch is limited to 200 tonnes of lobsters per year. A briel résumé of this fishery, as well as aspecis of
the biology of this lobster from these islands, is deali with here, An annotated bibliography of aver 250 papers
which deal with the taxonomy, biology and fishery of specics of the genus Jasus is also included with a subject-
wise index. [* = Jasus paulensis (Heller)].
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INTRODUCTION

In a recent Conference on ** A Discussion on the Biology of the Southern Cold Temperaie Zone"”
held under the lecadership of Professor C, F. A, Pantin 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 *. ... particular St. Paul and New
Amsterdam Islands are almost campletely unknown™ (Knox, 1960) (Italics mine). The mere fact
that these twe islands are the remotest from any land massin 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 sitvated 38°43°5.~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), “* Gazele’® (1874-76), **Valdivia® (1898-99), *“Gauss** (1902-03), *Sapmer” (1950)
and “Anton Bruun’’(1964). Since 1950, *Sapmer’ has made regular fishing cruises to these
islands. Other than these, even occasional visils 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. Pau]
Istand on 7-4-1964 and New Amsterdam Island on 8-4-1964, 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 Jobsters some of which were collected for study and identified by me as Jasus

1 The nomenclature should according to Helthuis (1963) be Jusus paulensis (Heller, 1863).
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lalandei frontalis' (H. Milne-Edwards), based on a preliminary review of the genus by Holthuis
(1946).

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

worked off these islands in November 1962, See Fisher ef of., 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 Parkerrecognises only two species and
one variety (subspecies ?) and remarks that ** Compatison of material from the different localities is,
however, needed to obtain final certainty” about the valid forms. Remarking about J. lalandei
JSrontalis 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. Jalandei it is not yet certain
that this form is a valid subspecies.”” Since J. Jalandei frontalis is the variety or subspecies which
occurs in St. Paul and New Amsterdam Islands these statements are of interest.  However, Angot
(1951 g, 1951 b), and Grua (1960 @, 1960 b) denote the Iobster 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 J. /. fromtalis, 1In the collections that I have with me from New Amster-
dam Island, there is a graded series representing sizes from the Fast-puerulus stage to the adult
of this spiny lobster, This has enabled a study of the amount of variability with growth of the

1 Tho revised nomonclaturs according to Holthis (1963) should bo Jasus paulensis (Hatlor, 1863),
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diagnostic characters on which the subspecies is based, as well as draw attention to the salient -
differences 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 phyllosoma 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 a4, 1851 §), and subsequently by Grua (1960 4, 1963). The
summary of the observations on fishing is dealt with in a separate s¢ction in this account.

_ The examination of the phyllosoma stages also led to a perusal of the earlier literature on the
larvae of Jasus, 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,

1 wish to express my sincere thanks to Dr, 8, Jones, Director, Central Marine Fisheries Research
nstitute, 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 Qcean Expedition.

In the course of the preparation of this paper 1 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 thelate Dr. Keith Sheard, C.S.L.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 1o me for study the phyllosoma larvae from the
special plankton collections he made while on the V Cruise of R. V. Anton Bruun, aad described
in: this paper. I am also thankfu! to Mr. K. N, Prasad for his help in the preparation of the
drawings. Italso gives me greatpleasureto record here my sincere thanks and appreciation 1o 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 official
- list of generic names in zoology. A distinct rostrum is wanting or the rostrum is rudimentary in
_ the genera Jasus, Palinurus, eic., but the absence of stridulating organs in Jasus is characteristic for.

EM-1V-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 phyliosoma, puerujus and adults
in the three South African genera Jasus, Palinurus, and Panulirus. Bemard cenfinms 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 orgen as the chief character to distinguish them, Jasus also
possesses a rudimentary rostrum clasped by lateral processes. This is shown in Fig. 4 (carly 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 Si. Paul and New Amster-
dam Islands,

At least seven species described at one time or other under the genera Homarus, Jasus, Palinos-
tus and Palinurus ate at present referable to the genus Jasus, Holthuis (1946) has shown that Jasus
parkeri Stebbing (1902)should belong to the genus Pueruius 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 and have shown that as in Jasus, Projasus also Jacks the stridulating organ
angd 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 lalandel lalandei s. str.

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

Synonyms:
Jasus paulensis (Heller)
Jasus edwardsii (Hutton)

2. Jasus verreauxii (H. Milne-Ed wards)

Synonyms:
Jasus hugelii (Heller)
y Jasus tumidus (Kirk)

The diagnostic character distinguishing the typical form J. 1. lalandei from J. 1. 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 J. edwardsii from J. I, lalandei), and Holthuis (1946),

The New South Wales, Victoria (Australia) and New Zealand (7) species Jasus verreauxii
(H. Milne-Edwards) can be easily distinguished from J. /. lalandeiand J. 1. fromtalis 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, 1911 ¢; Chace and Dumont, 1949). :
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Jasus lalandei vAR. frontalis (H. Milne-Edwards)!

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

1. Materigl

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.—!1 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 of Jasus lalandei var. frontalist from New Amsterdam Island

In view of the fact that 2 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).

TapLE
(Measurements in millimeters)

Early Post-

Juveailes and aduits Puorulus stage
Characters
1 2 3 4 5 6 7
Total length (excluding rostrum) .. 2380 202-0 1500 1030 810 585 27-5
Length of carapace (excluding rostrum) 950 78-0 550 380 305§ 236 10-3
Langth of rostrum . 40 4-7 3-5 2:3 2.0 1-5 05
Langth of 2nd nculate joint of
antennule podo Joiata .. 151 130 95 5-5 42 33 09
Longth of 3rd pedunculats joint of
antennule - 21-1 18-5 11-7 65 5-5 40 1-5
Shell condition® .. HOS HOS HOS HOS HOS HNS(D HS
Sex .. M M F M F M M

* HOS == Hard old shell; HNS == Hard now shell; HS = Hard sheil,

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 4, 1951 %), while passing references to it are to
be found in the works of Veilan (1878), Andre (1932), and others. Innone 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 588 to 238 mm, in total
Iength. The general pattern is more or less the same and the non-scuiptured anterior and posterior
parts of each segment are well marked even from the earliest stage, In the post-puerulus stage

* The nomenclature should according to Holthuis (1963) ba Jasus paulensiy (Heller, 1863),



FiG. 2. Jasus lalandei fronialis (H. Milne-Edwards).! From New Amsterdem 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 15cm, long (Jong hairy setac notshown in 3rd and 4th pleopeds). (9-12)
Pleopods one 1o four respectively of female 8-1 cm, long, (13-14) Lateral view showing the
disposition of epimeres in male 20-2 cm, and female 15:-Ocm. long. 1= J, paulensis (Heller)].

7Ly
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(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 of Jasus from $t. Paul and New Amsterdam Islands from the typical J. /. lalandei.

Holthuis (1946), however, remarks that the aforesaid character of squamiform sculpturation {in
the case of J. edwardsii, and J. I, lalandei as given by Parker (1887)] *“. .. .is of too little importance
to be of specific value.’” Thusthe specimens of Jasus from Tristen da Cunha, Juan Fernandez, New
Zealand, and St. Paul are considered representatives of one variety of J. lalandei, namely J. L. frontalis
* ,,..differing 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 bf 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) itis abnormal in that it exists as two short-
pointed processesinstead 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 claw-like dactylopodite gives a subchelate appearance and acts as chelae in berried females
hetping 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 unlike 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 spin¢ each at their dis-
talends. In thefemale (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 sirong spine
at its distal inner end and as in the female, the propodus slightly tapers distally (Fig. 3:19),

According to Angot (1951 g) the walking legs in the male are reiatively longer than in the - female,

. Abdomen.—The sixth chitinous transverse plate of the tergum of the abdomen immediately
sceding the telson in the male carries tufts of short setae at the inner extremities of the two
mes. This is evident even in the smallest male in the collection (Text-Fig. 3: 13-14). Angot
(1951 @) remarks that the tufts of hairs on the chitinous transverse plates are absent in the female,
In the present material the larfe female shows the absence of the tufts of setae (Fig.3: 16)in
the place of which the tergai plates bear a few punctations, The smaller female specimen, however,
shows distinct tufts of hairs as in the lyoung 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 fost with moulting

from young to adult.

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

The first angd third pleopods of the males are figured (Fig, 3:3-4)in order to_show the
priramops sondition, the endopodite being absent, The exopodite is broad and leaf-like and the
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Fics. 3, Jasus lalandei fromalis (H. MIne—Edwards) 1 From New Amsterdam Island. (1-6) and (7-12) Dorsal
and lateral view of abdominal segments showing pattern of squamiforms sculpturation in six specimens
23-8cm. to 5-85cm. (; asg:veanableI}mtoiallensth.(B—M)Chmnoustmnsmsetergal
plates of males 5+-85 cm, and 23+8 cm. long showing tofts of hair or setac on expanded symphysial

end of plates. (15-16) Same of females 8+1 cm, and §5-0cm. the former showing the
presence and the Jaiter the absence of the setae. 317—-18) 1st and Sth

of male 23-8cm,. (19) 1st pereiopod of male 10-3cm.  (20-21) Jst and
5th pereiopods of female 15-0c¢m. long 1 =J, 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
long ovigerous setae to assist in the attachment of eggs when the lobster is in berry, The pleopods
of a very small femais 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 side (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.

DEsSCRIPTION OF BEARLY PosT-PUBRULUS STAGE OF Jasus lalandei 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 stags or
edrly post-puerulus stage of J. ., 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 perciopods 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
atong almost the middle of each segment. The sternum of the segments also show minute puncta-
tions which are not seen in aduits, . The telson and uropods are well deveioped and show the lateral
margina) spinous setrations seen in the adults as well as rudimentary spinulations along their dorsal
surface. The expodites 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 J. 1. lalandei from South Africa, Von Bonde, C. (1936) mentions that
the phyllosoma 35 mm. fong 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 efficient swim-
ming organs,

PHYLLOSOMA STAGES OF Jasus lalandei frontalis’ FROM THE SOUTHERN INDJIAN OCEAN

In the accompanying map (Fig. 5) the locationsfrom where phyliosoma larvee of J.1. Jfron-
talis were collected in.surface plankton hauls at night are shown, These phyllosoma stages are pre-

# The nomenclaturs should according to Floltbyls (1963) bo Janus pavlensie (Heler, 1863),
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Fia, 4, Jasus lalandet fromatls (H. Milns-Edwards).! Eatly post-pucrulus stage measuring 27+5 mm. in total
: Jongsh from New Amsierdam Island [LmJ. pgulensis (Holler))
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sumed to belong to the variety J. I, frontalis mainly on account of their being taken in the vicinity
of St. Paul and New Amsterdam islands where as already mention®d only this variety of Jasus is
known to occur at present.? The possibility that the larvae could be of the typical form J. 1. 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 g{ives the drawings of the three stages in the collection. These stages correspond with
stages X, X1 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)

Southern Indian Ocean Southern Atlantic Ocean
(present collection) {(after Gurnoy, 1936)*
Characters
1 2 3 1 2 3 4 5 6
Date ve 2-4-1964 2-4-1964 10-4-1964 . o . .
Stage ' . X7 XI? XMy X X X XI Xi X
Total longth o 1846 21-5 25-9 16-85 1780 19-65 2275 22-90 28-5
Pre-labral length ‘e 18 9:0 105 7-3 78 g7 975 95 1240
Post-labral length .. 10-8 12-5 15-4 9-55 1000 109 1295 135 16-5
Antennule peduncular Seg. 1 . 0-9 1+1 1-25 247 2-55 2-65 232 337 2-29
" . Seg.2 .. 03 0-35 045 10 10 1-0 10 10 10
1 » Seg. 3 . 0-4 0-5 Q-7 11 1-24  1-14 1-13 112 1-13
Antennule exopod o 14 1-7 2-2 3-85 4-1 425 375 348 39
. endopod . 03 0-55 0.9 1-2 1-43 145 1-67 1-4 2.5
Eye . 2:0 2+4 3-0 23 2-4 24 2:5 2.65 3:¢
Eye stalk .. 30 3.7 43 34 28 37 37 42 47
Antsona Ve 5.2 68 9:3 56 . 6-2 8.1 84 11-0
Width of forebody . 1440 159 18-3
Width of hind body ‘e 6:0 7-0 87

* QOut of the measurements of 9 specimens of Jasus lalandii given by Gurney (1936) in his Table VIII, the six taken
hers corresporxl to more or less the stages in the present collection. ¢ remaining three spacimens given by Gurney
‘belong to stages VI, IX and XIJI, being 10-4, 12:95 and 37-5mm. long respectively,

The complete developmental stages is not known for J. lalandei or J. verrequxii. The embryonic
development and early post-embryonic stages of J. /. 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 J, verreau xii 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 J. 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 bedy characters,

. 3 The nomenclature should according to Holthuis (1963) be Jasus paunlensis (Feller, 1863).
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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 J, lalandei or due to differences
in the mode of taking measurements. I 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 1o size,

Fie. 6. Jasus lalandet fromtalls (H. Milne-Edwards).* Phyllosoma stages from Southern Indian Ocean,
{1 21-5mm, specimen (Stage XI) (figs. 3 and 6 alongside ars also of the same specimen). (2 and 5)
Antannule, antenna, eye (2), and ebdomen (5) of specimen 18:6 mm. (4and 7) Samein specimen 25+9 mm,

(8) First and second maxillipeds in phyllosoma 21-5mm. long [1=J. 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 259 mm. (Stage XIT (7]
the rudimentary pleopods show traces of separation into exopod and endopod although no seg-
mentation is seen. The telsonin stages X ? and XI?7 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 leve! of the posterior margin of the telson. This is seen in stoage XII ? where the posterior margin
of the telson is rounded, The biramous condition of the uropods js well developed and so also the
basal segment, '



F16. 7. Jasus lolandei lalandei (H. Milne-Edwards). (1-3) Phyllosoma stages (after Von Bonde, C.,
1936). (4) Puerulvs stage 22mm. long (after Von Bonde, C., 1936) 14 from South African waters.
(5) Early phyllosoma stage from Bengyula Current (after Lebour, 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
lankton 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 J. I, lalandei from South
Africa described by Von Bonde, C. (1936), and Von Bonde, C. and Marchand (1935), the antenna is
slightly longer than the antennule and the eye (see Figs. 7 and 9).

DISTRIBUTION OF THE GENUS Jusus PARKER

The genus Jasus Parker has a circumglobular 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 J. lalandei from the Laccadive Sea by Prasad and Tampi (1959). Chace and Dumont
'1949) 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

-Palinuridae, 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).

;'Fm. 8. Jasus lalandei fromalis (7). Phyllosoma stages. (i) Jasus lalandii, Stage VII1 2, 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 lic 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 2 few miles south of these islands.

2. A scrutiny of the known distributjonal limits of the two varieties of Jasus lalandei, namely
J. 1. 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 Auvstralia, while
J. L fromalis is primarily an insular variety, being known from St, Paul and New Amsterdam 1slands;
New Zealand and Islands in the vicinity such as Stewart Island, and Chatham 1sland, Juan Fernan-
dez, San Ambrosa and San Felix 1slands off Chile, and Tristan da Cunha in the South Atlantic.

FiG. 9. Phyllosoma stages of Jasus, (1) Early phyllosoma stage of Jasus verreauxii (H. Milne-Edwards) from
Australia (after Dakin and Colofax, 1940). (2a-c). Phyllosoma Stage I of Josus lalandii from the Laccadive Sea
(a—antennuie and antenna, b—abdomen, c—first and second maxillipeds) (after Prasad and Tampi, 1959),

J. verreauxii on the other hand shows a sympatric distribution occurring along with J. 1 lalandei
along the coasts of New South Wales and Victoria, and is also reported by some to occurin New
Zealand. This then is the general pattern of distribution, but several problems need elucidation,
such as the status of J. lalandei occurring in South-West Australia; whether or not mixed popula-
tions of J. /. lalandei and J. l. frontalis oceur in New Zealand ; whether the insular populations provi-
sionally treated here under one variety, namely J. /. frontalis are in fact endemics in the respective
areas and eventually may have to be considered as good varieties or subspecies [e.g., J. L. paulensis
from St. Paul and New Amsterdam Islands; J. /. edwardsi from New Zealand ; J. /. 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 J, I fromalis
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 disiri-
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
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Frc. 10, Map showing the world distribution of spiny lobsters of the
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FiG. 11. Rovised map showing the world distribution of spiny lobsters of the family Palinuridae,
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J. L. 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 J. /. 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 10°-15°C. Knox
(1960) 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 (1960) 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 smail 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”.

— g e —
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Fig. 12, ‘Map showing the world distrlbution of spiny lobsters of the genus Jasus Parker
{Areas from where Iarvae have been collected are also included). '

6. The influence of the ‘West Wind 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, 1960; 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 possibie 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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- F16, 13, Map showing the distribution of Jasus lalandei lalandei (blackened areas)
and J. [, frontalis (stippled areas), The insular occurrence of the latter may be noted,

LirvAL 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 er al., 1952; Thorson, 1960; Ingle et al., 1963; and others).
Ingle e 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
ot identify current patterns as the long larval life span and the duration of well-differentiated stages
may provide 2 very good natural device for establishing the directions of flow and rate of movement
of water masses. In jdentifying 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~1V-16
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intrusion of water into an area. In the case of the genus Panulirus, Thorson (1960) remarks that the
phyltosoma of some species have a pelagic life of 150-180 days, for instance, Lewis (1951) found that
thelarval developmentin P, argusis 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,

o
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Fia, 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 Gurnzy (1936). But for some information about the duration of the prenaupliosoma stage, and
naupliosoma stags (Stage I1), the actual duration of the various phyllosoma stages in nature is frag-
mentary and often speculative,

-2+ The description of larval stages by Thompson (1907), Anderton (1907), Archey (1916), Gilchrist
(F913, 1916), and Von Bonde, C, (1936), rzfcr to collections from coastal weters or a few stages
observed in captivity. Von Bonde, C. (1936) mentions that “°1 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 Jasus 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 subsequeat reference toit, 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
10-4-351mm. to be 1-3 or less, recorded a small phyllosoma of Jasus lalandei (Stage VII 7) about
900 miles North-West of Tristan da Cunha with theremarks 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 puerulusstage 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'§., 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 permitl an
assessmen} of the probable duration that the larvae had taken to attain the sizes and stages indicated
in Table IL, : :

The known occurrence and distribution of the phyllosoma stages of Jasus in the Indian Oc_eén
and the Southern Atlantic and Pacific Oceans suggest the following.
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1. The general non-ocourrence of phyllosoma stages of Jasus south of the sub-tropical conver-
gence is interesting and probably pointsto 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; Kergutten Island south of St. Paul Island; and Macquarie Island, Camptell
Island, etc.,, southof 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 {ower than 10°C,

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

2. It appears likely that in the southern Atlantic and southern Indian Qceans, 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'could account for the apparently ‘ endemic’ insular distributions of J. /. frontalis. The same
could also apply to Juan Fernandez Island in the South-Eastern Pacific.



Jasus FROM INDIAN OCEAN 1489

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 al. (1952) mention of only one instance where a single specimen in the puerulus stage
was taken in plankton hauls in the Gulf Stream off Miami and opines that it seems certain that this
stage is not normally planktonic. :

.........
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Fig. 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

tropica! waters of the Laccadive Sea js a possible equatorial transgression of the genus at scme
: earﬁer date and subsequent isolation. The possibility of such an equatorial transgression of the
\srvae at present from the area of New Amsterdam and St. Paul islands or even South Africa can te
ruled out on account of the very early stage (1-5 mm.) of the larvae, Besides, the intervening warm
south and north equatorial currents would only act as effective barriers for the distribution of the

pianktonic larvae,  Whether an equatorial transgression of the gonus ¢ould have taken place during
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the late Pleistocene when there had besn 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
wers about 6° C. cooler than at present. Prasad and Tampi (1959) have shown that the cooler
waters at dspths 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,

,JFIG. 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 J. /. 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 js 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 aiso coincides with the period of occurrence of phyilosoma 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 latvae could be carried by the currents from the area of New
Amsterdam and St, Paul Islands to the 8,W, Coast of Australia cannot be ruled out, Another
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possibility is that the once continuous distribution of J, /. lafandei along the South-West, South and
South-East Coasts of Australia has become disjunct, as along most of the southern coast of Western
Australia and part of South Australia, especiaily 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 effective reproductive isolation in mixed populations (if any are found
along maintand areas) of J. /. 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 J. I lalandei and J. I, frontalis
occur in New Zealand, while others (Parker, 1887; Holthuis, 1946) are of the opinion that the popu-
1ation there is composed of only one type, namely J. /. frontalis( =Jasus edwardsii of Parker). Careful
scrutiny of material will b: necessary as it is not unlikely that the larval stages of J. 1. lalandei found
along New South Wales, Yictoria and Tasmania coasts could be carried by ocean currents i0 New
Zealand. One point in favour of this is the reported occurrence of J, verreauxii in both these areas,

9. Attempts to acclimatise J. /. frontalis along the coasts of South Chile have proved unsuccess-
ful, while this variety supports a sizable fishery at Jyan Fernandez Istand. 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, tﬁe 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 J. . frontalis has a mtich
wider distribution than the typical form J. /, lalandei, Are weto consider that the more widely
distributed variety is also the one from which the other has evolved or vice versa?

(¢) 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 Jobsters.

OBSERVATIONS ON THE BIOLOGY AND FISHERY OF Jasus lalandei frontalis FROM ST, PAUL
AND NBW AMSTERDAM ISLANDS!

1. Biology

Some observations and information gathered during a day’s visit is augniented here by the more
detailed observations of Angot (1951 @) and Grua (1960, 1963). Being partly a review, it is felt that

} The nomenclatyre should ageording to Holthpis (1963) be Jasus paulensis (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 lohgters around both these islands Jive 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 generaily 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 lobstar and corrzlation was found between this and
the depth from which the lobsters were fished. Near the coast the dominant colour is bright red.
This is also the colour group 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 al) 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 (1960) has also
commented on these colour phases.

S. 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 1 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 atthe
beginning of January.

. 6. Gruea (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 prebreeding 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 alse found that from January to ths 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 bea
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* FiM
combined)

: %
St_.l_’a_ullsland o L106 24-3 948 27-9 158 207 169
New Amstordam Island .. 978 22-8 386 261 92 19:5 103
Toial .. 2,084 236 1,834 - 250 .. 13-6

* Maan 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 w 241 (—3-8em)¥ 21-9(—4-2cm.)
Females ve 2003 (—0-4cm.) 196 (+0-1em.)

Mean for males and females .. 23-53(—0:-8¢m.) 2147(—1+1e¢m,})

L‘l‘he figures in paranthesis indicate the differences from the mean observed between the figures given by Angot
for tho 1950 season and Grua for the 1958-59 season,

8. The graphs given by Angot (1951) are reproduced here (Fig. 19) in order to illusirate
the significant point of marked disparity in the sex ratio. The proportion of females is least in New
Amsterdam, being only 10-39%, 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 17-0cm., 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 35cm. In my collection out of six juveniles and adults, only two are females,

However, there are indications that there could be fluctvations in the sex ratio and Grua (1960)
remarks that the percentage of females may fluctuate between 5% and 35%,. Thus thereis 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. /. lalande;
10 be 59: 41 with constant predominance of males over females of 18%,. A latitude-wise analysis
- given by Mathews (1962) showed that in 1959, 64-7% of the lobsters of the southern areas were

males, while only 5199, were males in the northern areas; in 1960 it was 63-3% and 59-39%,; and
_ in 1961 it was 64-4% and 50- 34, respectively. H OWever, in the case of the lobsters at St. Paul and’
New Amsterdam Islands which are situated hardiy 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 sexratiois 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 fcinales are
~ “jwberry’. Fortunately though, the period of reproduction does not coincide with the maip
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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.
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Fra. 18, Sex ratio of Jasns lalandel (= J. 1, fromalisy* at A: New Amsterdam Jsland;
B: St. Paul Island; and C: From both islands combined (After Angot, 1951 a} [’ l=f. paulensis (Heller)].

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 (1960, 1963) also
points to the same conclusion, In other words, adults do not migrate to and from between the
istands, though separated by hardly 60 miles of sea, A depth barrier, as weil 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 ne 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 w=ll as subsurface
temperatures, especially the latter show the differences very clearty as can Le seen from the
following : '

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

Months .. Jan. Feb. March Aprit May June July Aug. Sept. Oct. Nov. Dec,
St, Paul .. 165 168 16-¢ I5-9 14-8 13-4 12-6 12-4 12:3 129 138 148
New Amsterdam oo 16:8 1737 1692 15-9 14:86 1361 12:95 12:71 12:7) 13-26 14-04 1559

—— - —rr

e A g - any ) PED——
% After Tropssart, 1951 ang Girya, 1963, i -
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Temperatare ar 400 and 600 m. off the coast at §1, Paul and New Amsterdam Islandst

Actual Depth of
Date Position depth sampling Temparature
' (m.) (m.) °C)

1. 8t PaulIsland _
7-1-19%9 ., E 28 20 13-99

12-1-1959 ., N.E, 0 25 13-73
29-1-195% ., E. 29 24 13-97
2. New Amsterdam Islandt

18-1-1950 ., ESE, KX] 28 17-8

21-1-1959 .. W, 25 20 17-71

30-1-1959 .. NMNE. 33 25 18-09
231859 .. W. 39 3 17:14
11-3-1959 .. N.W, 45 40 17-88

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

Thus 2 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 arcund 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 where 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 0 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 1 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 1obsters. 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’ atiracts 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 hooks in the rockpools,



1496 E. G. SILAS

Angot (1951} gives a bricf dzscription of the trap used, which is closely akin to the type used along
the French coast and the Guif 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 ke inexpensive, made of
wood and capable of capturing large quantities of lobsters. Angot remarks that 50-70kg. of
lobsters are caught per trap per day, and sach 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 at 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 14-18 cm.; 32% ‘moyennes’ or medjum-sized lobsters 18-23-5cm.; and 159 ‘grosses’
or large lobsters 23+ 5-35 ¢m. 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 expleitation of this resource,

Attempts had been made earlier to establish a canning factory for canning lobster tails at
St. PaulIsland and one functioned for a brief period from 1928 to 1931, but had to be abandoned due
to various difficulties. The factory was established in the crater, but 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 Jobsters 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 jobsters 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
limiéations of ship space and the climati¢ 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
sezn 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 lobster 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 [slands 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
to only males which will not be difficult to implement as the fishermen could 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 mey 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 thc 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 carly and detailed attentjon.

PART Ii

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

ALBeRrT, F, [898, La Langosta de Juan Fernandez i la posibilidad de su aclimatacion en la costa de Chile, Rev, Chile
Hiss, nat,, 2 1-7, 17-23, 29-31 {with one map). _
[Palinyras fromalis from Juan Fernandez, pp. 5, 17, 29.)

Annmsoq, B. H. 1938, Decapoda, The Sir James Banks Islands. Reports of the expedition of the McCoy Society
for Ficld Investigation and Resecarch. Proc. Roy. Sec. Victoria, 502): 348-352.

[Ja.ms_lalanda from Reevesby Island, South Australia, p. 353.]
ANDERSON, K, W. 1957, The freezing and coldstorage of raw crayfish. C.$.LR.O, Australia, Food Perservation
Quarterly., {Also ses Anon, 1957a).
, Wasus Jalandi,)
Amg;cun, T. 1906. Observations on the New Zealand Fishes, cic., made at Portobello Marine Fish-hatchery, Trans.
roc. New Zeal. Inst, 39: 477-496, pls. 17-20.
(Palinuries edwardsii from Portobello, New Zealand, p. 483}
ANDEE, M. 1932. Crustacds recueillis par M. E. Aubert de la Riie aux jles Kerguelen, Saint-Paul et de ja Nouvelle—
Amsiordant. Bull. Mus. National d'Histoire Nat., Paris, 4: 174-181.
[Palinurus lalandei, 1 specimen from St. Pauni Island.)
ANGor, M. 1951 @, Observations sur la faune marine et la peche aux iles Saint-Paul et Amsterdam. Mesm. Inst. Sei.
Madagascar, Ser. A, 6(1): 1-51, .
ifasus lalandei Lamk, Synonyms; diagnosis of species, differentiation of sexes, figures, notes on biology,
sex ratio, sizes, ecology.]
——— 1951 b, Rapport sur une campagne de péche aux iles Amsterdam et Saint-Paul. Nar. Malgache, 3(1): 1-9.
[Jasus lalandei. Size, sex ratio, ecology.]

hﬁénvmbs 1948 0. South Africa’s crawfish industry. Foreign Commere, Wiy, 30(10): 21-22,
[Patinurus lalandii.)

—— (948 b, South Affica Fisheries. Comm. Fish. Rev., 10(5): 39-41,

' (Palinerus lalandii.]

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

19484, Development of a crawfish industry, Tristan da Cunha. Forelgn Commerc. Wkly, 32 (4): 36.

—— 1949, Advertising camraign to consumer promoted by the South African Rock lobster Association
in newspaper and dealer helps, Fishing Gazetre, 66(6): 5.

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

[Patinurus lalandii.]
—aa 1951, Awvstralia~A new source of lobster tails. Ibid., 14 (3): 49-50,
1954 0. The South Afvican Fishing Industry Handbook and Buyer's Guide. 244 pg., illustrated (printed by

South Arfica Shipping News and Fishing Industry Review, Box No. 2098, Cape Town, 8.A., second edition. Jst
-edition in 1951.) .
[Rocklobster industry in South Africa—reference to.}

R



file:///Jasus

1498 E. G. SILAS

ANoONYMOUS 1954 b. New Zealand., Quality and marketing regulations adopted for spiny lobster tails. Comm.
Fish. Rev., 16 (6): 50-51,
[Grading, stc.)]
1955, Australia. Spioy 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.)
Commt. Flish, Rev., 19(2); 77—see also.

1957 @, Tests against Crays frozen before cooking. Awst. Fisher. Newslerter, 16 (3): 25 (March, 1957,
[Jasus lalandi-—Experiments on grading, summary ol K, W. Anderson’s (1947) work.}

1957 h. Australia: Spiny lobster fishery and export trade 195556, Conum, Fish, Rev., 19(2): 39.
[Spiny lobsters including Jasus spp.——Export figures.]

————— 1957 ¢. New Zealand: Spiny lobster fishery: Catch and exports. fbid., 19(7): 29-30.

{Jasus lalandii—Export figures, fishing grounds, preparation, packing, marketing, the pack, packing probfems,
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): 5-1L.

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

1958 &, Conference to discuss crayfish conservation, J#hid,, 17 (4): 9.
{Jasus lalandii—Closed season, closed season for femals, limiting trapping pots, migration, feeding behaviour,
age, fecundity.]
1958 ¢, Australia: Seven months cray exports up stesply. Ibid., 17(4): 11,

w l[Pr]‘oductmn and export figures, fishory for Jasus lelanditin Southern States, for J. verreuxi in New Soulh
ales,

19584, Australia: Reasons for cray conservation measures, Ibid, 17(9): 5.
[M:mmun} Jegal length, closed saason, catch in pounds, number of pots used, average catch per pot per
annum,
—— 1958 ¢, Crayfish Dollars—Another record. [fbid., 17(10): 5, 7
[Export figures.}

1958 ). Western Ausiralian Fisheries Department Monthly Service Bulletin, 7(6): 39-68.
{Results of cray fishery, soasons, reguiations.]

1959a. Twenty-ninth Annual Report for the peried 1st April 1957 to 31st March 1958 of the Depart-
ment of Commerce and Industries, Division of Fisherics, 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 5. Western Australia Fisheries Department Monthly Service Bulletin, 8(2): 19-34,
[Seasons and results of cray fishery-—Jasus lalandei.]

—— 1960 a. Closed season for female spiny lobster. Conm. Fisk. Rev,, 22(9): 45-46,.
[Jasus lalandii—Closed season in territorial waters of Victoria and Tasmania.)
1960 b, Ressarch boat tests rock lobster traps. South African Shipping News and Fishing Indusiry Review,
15(4): 61, illustrated.
[New type lobster trap for Jasus lalandii and rosults of two tests indicating efficisncy of traps to attract lobsl.ers
and minimise chance of escape of trapped lobsters,]
1960 c. New African lobster trap. Austr.’ Fisher. Newsletier, 19(9): 23, Tiustrated.
[See under Anonymous 1360 4.]

— ——1960d. New {ype spiny lobster collapsible trap tested. Comun. Fish. Rev., 22(9): 65-56, illustration,
[See under Anonymous 1960b.)

———— 1960 ¢. Union of South Africa; Imports and exports of fishery products, 1959, I&id 22(10); 84-86.
[Spiny lobsters including Jasus lalandii—-export figures of frozen and canned products]
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AnonyMmoug 19604, Commonwealth Scicntific and [ndustrial Ressarch Organization, Division of Fisheries and Ocea-
nography—Annual Report, (958-59, 24 pp. [bid, 22(10): 110.

1960g. Fourih Annual Report of the operation of Lhe Fishing Industry Act, 1956 during the year cnded
30th June 1960, 4 pp., Canberra, Australia.

1961 @. New sizeo limit for South Ausiralia spiny lobster. Comm. Fish. Rev., 23(2): 36,

[Jasus lalandii—closad scason for females, 209, decrease in 1959-60 production.]

———— 1961 ¢, South-west Africa: Fisheries third most valuable industry. Ibid., 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.]

———— 1961 d. South-West Africa: Spiny lobster landings best in seven years. Ibid., 23(6): 80,
[Jasus lalandii—Fishery at Luderitz Bay.]

———— 1961 b. Thiriieth Annual Report for the period Ist April 1958 to 31st March 1959 of the Department of
(llgomnm and Industries, Division of Fisheries, Union of South Africa. Comumterce and Industry, March 1961,
pPp-

[Jasus lalendii—Production and export of frozen rock lobster tails, rocklobster meal.]

—— 1962 a. Stewart Island fishermen sce regulalion as threat to crayfishing industey, Commercial Fishing,
1(2): 6 {Auckland, New Zealand).

[fasus lalandei fronalis.)

1962 6. One spiny lobster area destroyed by volcano. Comnr. Fish. Rev., 24(2): 9],

| fasus lalandei frontalis—Tristan da Cunha (1961) volcanic eruption resulting in conside, : i
especially canning and freezing facilities on island.] iderable damage to indusiry

——— 1963 a. Thirty-first Annual Roport for the period Ist April 1959 to 31st March 1960 of the Department of
g‘p;l"npnl;ﬁrcc and [ndustries, Division of Fisheries, Union of South Africa, Comumerce and Industry, January 1963,
: (fasus lalandii—Production, export.]

25(5)19637%88011"1 Africa Republic and South-West Africa: Spiny lobster export trends, Comm. Fish. Rev.,

[Fasus lelandii—Export.)

——— 1963 ¢. Australia: Exports and landings of spiny lobsters, fiscal year 1962-63. Ibid., 25(12): 54-55. (Also
in Austr. Fish. Newsletter, October 1963).

——— 19634, An economic sutvey of the Western Australian crayfish Industry.  Fisheries Branch, Department of
Primary Industry, Canberra, A.C.T., Australia, 73 pp.

fEconomic Survey of Lobster Industry.]

— 1964 0. Spiny lobstar industry in South Africa. Mature, London, 202: 4937.
[Production, export of spiny lobstars from South Africa, Mozambique and Tristan da Cunha.]

w———— 1964 b. Une intcressanto experience de peche a la langouste en Afrique de¢ Sud. La Peche Maritimer
43(1036): 505-507,

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

[Jasus lalandii p. 398, woxt-figs. 1-6a, pl. 29, fig. 3—" Naupliosoma", Tarvaof Jasus lefondii, Puerulus of
J. lalandii and J. hugelii.}

BAHAMONDE, N. N, 1948, Sobre la langousta de Juan Fernandez (Jasus frontalis). Rev. Biol. Marina, Estacion Biol.
Moarina 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,
Bawss, H. 1913. Decapode Crustaccen. In L. Schaltze, Zoologische und anthropologische Ergebnisse einer Forse
chungsreise in Sudafrika, 5(2), Denkschr. med.-naturw. Ges. Jena, 17: 103-110, figs. lg—s. ©
Wasus lalandii—from Possession lsland, 5.-W. Africa (p. 108).]

1916. Crustacea—II. Decapoda Macrura und Anomura (ausser Fam. Paguridac). In W, Michaelsen,
Beitrage zur kenntnis der Moerestauna wesiafrikas, 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. Skotisberg, The Nartural Hist Ji Fernandez and
Easter Island, 3: 329-340, figs. 1-3, & e ory of Juan Fernandes

_ [Jasus lalandel—from Juan Fernandez.}
——— 19252, Macrura der Deutschon Tiefsee—Expedition I. Palinura, Astacura und Thalassinidea. Wiss.
Ergebn. Valdivia Exped., 20: 185-216, text-figs. 1-16, p. 18-19, assint
{Jasus lalandei—from Capetown (p. 204), and from St. Paul Island (p. 204), Synonymy, Distribution.}

—— 1956-57. Decapoda. Bronns Klassen 5 Abt. 1 Buch,, 7(11-13); 1369-1770.
[Fasus lalandei, figure)

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

[Jasus lalandii—Synonymy, description, figures (101 a, ), phyllosoma stage (fig. 103), distribution, size, depth
distribution, taxonomie 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, Zaol, 24: ioxc, 1-942, text-figs, 176, pl. 1-150. s § the years P
[Palinurus Ialandii—From Tristan da Cunha, description (p. 84), figures (pl. 11, fig. 1, pl. 11 A, pl. 12, fig. 1).]

Boas, llr-‘. lB.TV. 1880. Studier over Decapodernes Slacgtskabsforhold, Widensk. Selsk. Skr. Kbh., Ser. 6, 1: 25-21.
pL 1-

[Palinostus fromalis and Palinurus lafandi]
BraDsTOCK, C. A. 1948,  An apparatus for counting large numbers of small eggs. New Zeal, Sci. Rev., (1948), p. 12.
1950. A study of tho marine spiny crayfish Jasus lalandii (Milne-Edwards) including accounts of autotomy
and autospasy. Zool. Publ. Victoria Univ, College, T: 1-38, 15 figs,
{Jat.;:s Ialandii—aex ratio, size ratios, reproductive potentials, usable meat, moulting in relation to tag reten-
n‘
1954, Biology of marine spin%grayﬁsh Jasus laland(i (Milne-Edwards) in New Zealand waters. Proc, Tih
Pacif. Sct. Congr., 4(1953): 504-506.
{Jasus lalandti—Biology.]

BURGER, 0.21?7(‘))27. Ein fall von laterslem Hermaphroditistus bai Pauiluray frontalis M.Edw. Zeitschr, Wiss, Zool,,
78 702-707.
[Paniturus frontaiis—Hermaphroditism.)
= e 1904, Un caso de hermafroditismo lateral en Ja Jangosta da Juan Fernandez (Palinurus frontalis M.-Edward).
Ann, Univ, Chile, 113: 3591-599.
(Palinurus frontalis—Hermaphroditism.]
CALMAN, W, 'T. 1909, The genus Puerulus and the post-larval development of the spiny lobsters (Palinuridae), Anm,
Mag. nat. Hist,, 5(3): 441-446,
[Difference betwoen genus Puerulus and puerulus-stage of spinylobsters.}
ce, F. A, Ir, anp W. H. DuMont 1949,  Spiny lobsters—Identification, world distribution and U8, trade. Commt.
CHACE E ooh. Revw 1L(5): 1-12 (May 1940y,
dentification key, sex, growth, size, age, food, distribution of spiny lobstars includin: ies of Ji trade
Hl U.S. Jasus lanlandel l%rfzndel and J. 1. frontatis.) Py § 8pecics of Jasis,

CHaLLENGER, T. 194). The story of the crayfish, Tasman. J, Agric,, 14(2): 51-58.
[Crayfish or lobsters of Tasmania—popular account.]
CuiLton, C. 1911, Crustacea. Scientific results of New Zealand Government Trawling Expedition, 1907, Ree.
I:uL(::anm'bx«nry (New Zeal) Mus., 1: 285-312, text-fig. 1, p. 58.
[Jasus edwardsii—From Chatham JIsland (p. 303).]
CroPRA, B. 1936, The Cape Crawfish Industry in South Africa with some observations on the prawn and
crab industries in India. Curr, Sei, 4: 529-533, .
[Jasus lafandii—(p. 529).)
Cunn, C. 1903,  Aus den Tiefen des Weltmeeres,  Ed. 2, i-vi, 1-529, text-figs,, pls., 1 map.
[Pafinurus lalandei—From St. Paul Jsland (p. 299).]

Cwug;qrs, F. W. anp R. C. HutCHINSON 1939,  The ash constituent of Aunstyalian fish. Aust. J. Exp. Biol, Med. Sci,,
17: 1.

[Jasus lolandii—Chemical composition.]
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Dakin, W. J, aND A, N, CoLeeax 1940. The Plankton of the Australian Coastal Waters off New South Wales, Part i1,
Euphausiaeca and Decapoda, 143-190, figs. 227-275.

{Jasus lalandii var, edwardsit and Jasus verreauxi—comments on phyllosoma stages, phyllosoma of J. ver-
requxi figured (p. 171, fig. 2613).]

Dana, J. D, 1852, Crustacea. United Siatas Exploring Expeduion during the years 1838, 1839, 1840, 1841, 1842
under the command of Charles Wilkes, U, S, N., 13: 1-16
[Palinmrus lalandii—From Cape of Good Hopc (p. 159). ]
Davis, D. H. 1955, The South African Pilchard: Bird Predators 1953-54. Div Fish. Invest. Rept., No. 13 1-32,

Pretoria. .
[Young Cape lobsters Jasus lalondii as food of Bank Cormorant.)

Dawson, C. B, 1954, A b’blmgraphy 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.]
Dewsenry, E. B. 1954, The lobster. Food Manufacture, 29 353-357, 391-393. (Printed,—Leonard Hill Ltd 17
Straford PL, London, W-1, England),
[For mformanon on lobstar canning industry, South Africa, and processing and packing operations. Also
vefer Comm, Fish, Rev., 19{5);: 84]
DracH, P. 1939, Mue ot cycle d’intermne chez les crustacés décapodes, Ann!s Inst. Oceanogr., 19: 103-391.
{Moulting cycle.}
Droesti, G. M. 19484. An casy way of removing the flash from crawfish legs. Prog, Rep. Fish. Industry Res. Inst,
Cape Town, South Africa, No. 17.
1948 b, An easy way of chacking and cleaning crawfish tails internally. Ibid., No. 17,
AND R. P. vAN DE MERWE 1948, Brine for crawfish canning. Jbid., No. 13,
1949 a, Blue discolouration of canned crawfish, Ibid., No, 8,
1949 b, Drained weight of canned crawfish., Ibid., Na. 10,

DrosTl, G. M. AND G, H, STANDER 1951, The d3termination of moisture in fish and rock lobster meals by oven
methods, 7bid,, No. 13 (4pp.).

—— aND C, L. SoutHaLr 1947, Tunnel drying of crawfish bodies. No. 2 (9 pp.).
1949, Preparation of crawfish offal for subsequent drying. JFbid., No. 4.
+ Feuciano, C. 1956, A ;renauphosoma state in the larval davelopment of the splnylobster, Panulirus argus (Latreille}
from Puetto Rico. Bull, Mar. Sci. Gulf. and Coribbean, 6{4): 341
}Devulopmeptal stage, comparision with similar stage of Jasus Ia!tmdil dcscribod by von Bonde (1936) differing
latter in the a of setae in biramous antenna.]
FieLoEr, D. R. 1964, The spiny lobster, Jasus lalandei (H, Milne-Edwards), in South Australia. I. Growth of cap-
tive animals. Adust. J. Mar. Freshw, Res., 15(1): 771-92,

[Growth—Carapace and total jength directly related, weight increascs as cube of carapace length, moulting
cycle—-—changes in morphology used to describe moultmg cycls, effect of temperatureé on moultms cycle,
frequency of moulting.]

-—!5—-(2}196;53 '}112 spiny lobster Jasus lalandei (H. Mllne-Edwards) in South Australia, IL Reproduction. Ibid,,

————— 1964, Theprocess of famhzatlon in the spiny lobster Jasus lalandei (H. Milne-Edwards), Trans. Rey. Soc,
Sei. South Australia, 88: 161-166

135( 3_3 dggg-nzaf;e order for shelter in the spiny lobster Jasus fafandel (H. Mifne-Edwards). Behaviours

1965, The spmy lobster Jasus lalande! (H. Milne-Edwards) in South Australia. III. Food, feeding and loco-
motor activity {MS)),

Flmolli’(})l 1885 Considérations relatives & la favne des crustacés de la Nouvelle—Zélande. Bibl. Ec. haute Etude,
[Pan‘luums edwardsii and Palinurus lalandit (p. 51) from Steward Island and Otago, New Zxland.]

—————————

t Additional reforonces cited in Papt I, in the Text, |
sM-1V=17

A,
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FuHL 1886, Catalogue des crustaces de la Nouvelle Zelands, des Jes Auckland et Campbell passage de Venus.
Mission de I'ile Campbell, Zool., 3(2): 349-510, pls. 38-55,
[Palinurus edwardsii and Palinurus lalandii (p. 429) from Steward Island, New Zealand.)

FirtH, F. E. 1962, Teampas langosteras. Divalgacion Pesquera Carillla, 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 £4-8million, Fishing News Int., 1(3): 57-62.
[Jasus lalandii along with Panulfrus longipes constituting 95% of spiny lobster catch in Australia: bulk
exported to US.A} '
GrorGE, 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 genaric name for Parkers crayfish, Jasus parkeri Stebbings (Paline
nuridae, “Stlentes™. J. Raoy. Soc. Austr., 47{3): 87-90,

{Profasus gen. nov., intermadiate between Jasws and Palinurellus.)
. Girenwist, 1. D. F. 19134, The Cape crawfish and crawfish Industry. Mar. Biol, Rep. South Africa, 1. 1-45, pl. 1
{Cape Town),
{Paltnurus (Jasus) lalandii, p. 1, pl. 1.]
e 1943 b. A fros swimming nauplioid stage in Palinurns. J. Linn, Soe, Zool., 32: 225-231,
[ Palinurus (Jasus) lalandii—naupliosoma stage, p, 223, fig. 1.]
1916, Larval and post-larval stages of Jasws lafandif (Milne-Edwards) Octmann, hid,, 33: 101-125, text-
figs. 22-24, pls, 12-17,
[Jasus lalandii—from Table Bay, devélopment, p. 101, text-figs. 22-24, pls, 12-17,]

19184. Crawfish investigation including experimental hauls, antificial mrila and migratory movements
of the cape crawfish (Jasus lalandii). Mar. biol. Rep, South Africa, No. 4, 1-43 (Cape Town).

[Jasus falandii—Catch; artifictal rearing; migration.] -
rovmmem— 1918 b, Tha Cape lobster and Cape crawfish or spiny lobster. Ibid., No, 4, 44-53 (Cape Town).
[Fasus lolandii.)

s 1920, A post-puerulus stage of Jasus lalandii (Milne-Edwards) Ortmann. J. Linn, Soc. Zool., 34: 189-201,
text-figs. 1-13, pls. 15-16.

{Jasus lalandii—Development, text-figs. 1-13, pl. 15, 16 (from Table Bay).]
GoopwiN, T. W, 1960, Biochemistry of pigments: in The Physiology of Crustacea, odited by T, W. Watermann,
I Chapter, 3: 101-140,

{The claim that strong oxidizing agents, such as psrmanganats ara to convert Cu in Homarus hemo-
nin,:!rom C]u+ to Cutt 20, 90 with the production of methemocyanin is however, doubted in the case of
us lnlanded.

GorboN, L 1953, On the Puerulus stage of some spiny lobsters (Palinuridac). Buil. Brit. Mus, Nar, Hist,
(Zoology). 2 (2): 17-42.

GRICE, G. D, AND A. D. Hanr 1962, The abundance, seasonal occurrence and distribution of the epi fank
b O s New York mad Bormade, Evol Moneges 33 (o 235086 oution of the epizoopiankton

Gronovius, L. T, 1764. Zoophylacii Gronoviani Fasiculus secandus exhibens enumerationem Inseclorum quae in
Museo suo adservat, examini subje.ct, systamatics disposuit acque descripsit, pp. 141-236, pls. 15-17,

[Astacus thorace aculeats—(p. 229} from Cape of Good Hope.)
Grua, P. 1960a. Les Langoustes Australes (Jasus lalandl). Biologie-Milisu Exploitation commerciale, Etude
g5.

Preliminaire. Terr. Austra. Antar. France, No. 10; 15-40, 4 fi

{Jasus lalandii—St, Paul and Now Amsterdam Islands, biology, food and feeding, size, gro longth-waight
relationship, moulting, local migrations, sex ratio, saxual maturity, facundity, %xploit:tig:m&fogpumion,
yield, reproductive potential, rogulation of fishing, natural qnomieq
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GRrua, 19605, Quelgues aspects de Ia biologie et de Pexploitation commerciale des langoustes aux iles australes
Francaises (Jasus lafandii) (Mission, 1958-59). Pan Indian Ocean Secl. Assoc., 4th Congr., Karachi, 1960, MS.,

é pp.
{Summary of observations given under Grua, 1960 4.]

1963, Maturite-cycle sexual—scles ovigeres des langoustes australes femelles Jasus pawlensis Heller, 1863
—etude statistique. CN.F.R.A,, Inst, Geogr. Nut, Paris, No. 4, 1-35,

[Jasus paulensis—5t. Paul and New Amstardam Islands, hydrographic conditions, motphometrics, carapace-
tot%lll lggg]th rolationship, abodmen, total length relationship, pilosite of ovigerous pl%opods, axploitation,
maturity.

1964, Lo cycle sexual et I'avolution des soies ovigeres des femelles do Jasus paulensis (Panfinuridag), C.R.

-1r Sympos. Biol., Antarct. Sept. 1962, Hermann, Pgris, pp. 471-480 (1964),

[Jasus paudensis—at St. Panl and New Amsterdam Istands, two adult populations recognised, one at each
island, sexual cycle related to water temperature, ¢gg laying, hatching, changes in ovigerous setac during pre-
breeding and breeding seasons,)

GRUVEL, A. 1910, Les Langoustes de la Cote occidentale d'Afrique, leur exploitation industrielle. C.R. Acad. Sel.,

Paris, 181: 999-1001.

{Jasus lalandil—(p. 1001).}
. w————— 191l a. Contribution & Pétude systematique des Palinwridae. Ibid, 152: 1350-1352,
{rasus lalendei—{p. 1350).]
. =—w—— 911 b, Contribution & P'2tude generale systématique et &conomique des Palinuridae, Mission Gruvel sur
la Eote occidentale d'Afrigue (1509-10). Résultates scientifiques et economiques. Arnm, Jnst, Oceanogr, Monace,
3(4): 5-56, text-figs. 1-22, pls. 1-6. ’

[Jasus lalandei (p. 10, text-fig. 4, pl. 2, fig. 1). (from Tasmania).]
~—— 1911¢. Las langoustos de la Cots occidentale d’Afrique. Rev. Zool, Africa, 1: 141-144.

[Jasus lalandei—from Port Stephen and Eden, New South Wales, Victoria, Australia.]

- Gu R, 1836. Larvae of decapod crustacea. Stenopodidas, Amphionidae, phyllosoma, Discove ., 2%
3772440, figs. 1-42. v Rept, 12
" [Jasus lalandii—Development, phyllosoma larvae (p. 420, figs. 28, 29).]
—m——— 1939, Bibliography of the larvae of decapod crustacea, Ray Soe. Monogr., No. 128: 1-123.
[Bibliography.)
1942, Larvac of decapod crustacea. Ibid., No. 129; 1-306,
Uiasus lalandeii—Devclopment, larvae, disiribution (pp. 47, 97, 230, 233).)

Hany, W, DE 1841 (1833-50). Crustacca, In P. F, de Siebold—Fauna Japonica sive Descriptio animalium, que in ifi-
nere animaliian jussu et quspiciis ::Teriamm, qui summum in India Batava Imperium tenemt, suscepte annis 182330
collegit, notis, observationibus et adumbratiomibus illustravit, pp. i-xvii, i-xxxi, 1-244, pls. 1-55, A-Q, 1, 2,

- {Pallnurus lalandii]
mx% H. M. 1927a. The Crustacea, The fauna of the Kangaroo Island, South Australia. No. 1. Trans. Roy.

oc. S, Austratia, 51: 307-321, figs. 1-7,
~ Wasus lalandii—from Vivonne Bay, Kangaroo Islard.)
o 1927b. The Crustacea of South Australia, 1: 1-201, figs. 1-202.
{Fasus lalandii—from Kingston, Viclor Harbour, St. Vincont Guif, Australia (p. 65, figs, 63-67.]
HasweLy, W. A, 1882, Catalogue of thz A ntralian S1alk and Sessile-eyed Crustacea, i-xxiv, 1-324, pls, 1-4,
[Palinurus edwardsii—from Tasmania (p. 171), and Palimurus lalandii—from Australia (p. 171).}

HmER, C, 1862. Ncuo Crustacsan, gesammslt wihrend der weltumseglung der k.k. Fregatte Novara, Zweiter
vorlanfiger Bericht. verh. zool. bot, Ges. Wien, 12: 519528,

{Palinurus pawlensis—from St. Paul Island {(p. 525).]

: 1865, Crustaceen. Rise dor Osterreichon Fregatte Novara um dic Erdc in dsn Jahren 1857-58-59 unter
don Befehlen des commodoros B.von Wiillerstorf-Urbuir, Zeol., 2(3): 1-280, pls. 1-25.

{Patinurus lalandi—~from St. Paul Island (p. 97.).] S
) HENgnzv, WN. L 1937. The plankton distoms of the Southern Seas. Discovery Repts., 161 151-364, pl, vi-xiii (April,
¥ : .

§M.1v-17a
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HERKLOTS, J, A, 1961, Symbolae Carcinologicae. I. Catalogue des Crustaces qui out servi dé base an systeme carcino-
logiqus de M. W, de Hann, redige d'apres la collection du Musee des Pays-Bas ol les Crustaces de la Faune
du Japon, Tijdschr. Ent., 4: 116-156.

[Palinurus lalandii—(p. 143).}
Herrick, F. H. 1912, The Cape lobster. Science, I6(915): 58-61,

- Hevyorow, A. E. F, 1964, Report on South African Rocklobsters, Notes on the reproductive biology and size limils
of 8.A. rock lobsters. S, African Shipping News and Fishing Trade Industry Review, 19(6); 93,

(Jasus Inlandii—sexual maturity, reproductive potential, minimum size limits.]

T~ ———— 1965, Tho rocklobster of South African West coast, Jasus lalandii (H. Milne-Edwards). 1. Noies on the
reproductive biclogy and dstarmination of minimstm size limits lor commetcial 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 sallwater crayfish. Papers and
' Proc. Roy. Soc. Tasmania for 1944, 57-59,

[Jasus lalandii—Abnormal conditions, namely pseudo-hermaphroditism, female with onty one genital aper-
ture, and femalo with abnormal ovaries.)

———— 1946, Notes on the Tasmanian Marins Crayfish Jasuy falendii (Milne-Edwards), 1bid., Tor 1945, 27-38,
{Jasus lalandii.]
Hiuw, P. 1961, The South African Fishing Industry, 12pp. illustrated. Johannesburg,
[Brief reference to spiny lobster fishery.]
HoiTHuis, L. B. 1946, Biological results of the Snellius expedition.—X1V. The Decapoda Macrura of the Snellius

t;:’tpad‘i:ltio?. lI llThc stenopodidae, nephropsidae, scyllaridae and paliouridae. Temminckia, 7. 1-178, text-figs.
and pls, 1-11,

[fasus IaIandei—S(ynonym. nomenclatorial discussions, distribution (pp. 146-150, Table Bay and Cape of
Good Hops, S. Africa). Jasus lalandei var, frontalis—synonyms, distribution, p. 151, pl. 1, figs. a, b—Now
Zealand). Bibilography.

———— 1952, Crustaces Deacapodes, Macrures, In Expedition Oceanographigue Belge dans les Faux cotieres

Afvicanes de L’ Adlantique sud (1948-49)., 3(2): 1-88
[Jasus lalandei—from Luderitz Bay, disteibution.]

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

{Jasus Parker —added to “Official List*.)

1 HUN‘[‘SMAN, A. G. V., 1925, Limiting factors for marine animals, II, Resistance of larval lobsters t emes of
temperature, Conrribu, Canadian Biol,, 2(5): 89-93, 0 exiretmes o

HUTEON, E }g li‘a}s aiiz Descriptions of two new species ol crustacea from New Zoaland, Ann. Mag, Nat, Hist.,
-Ser. 4, 15; 41, 42. ' : o

[Palinurus edwardsii Hutton (p, 42) {rom Otago, New Zeland.)

7 2;373769. Descriptions of two new species of crustacea from New Zealand. Trans. Proc, New Zeal, Inst.

[Palinurus edwardsii Hutton (p, 279) from Otago, New Zealand,)
——— 1882, The stalk-evod crustacea of New Zealand. New Zealand J. Sci., 1: 263-204,
1904, Index Faunee Novae Zealandige, i-viii, 1-372.
[Jasus latandii and Jasus edwardsi listed (p, 253).]
Huxcey, T. H. 1878, On the classification and distribution of the crayfishes, Proc, Zool. Soc,, London, 752-788,

t INGLE, R. M., B. ELoaiD, H. W, SiMs anD E. A, ELDRED 1963.  On the possible caribbean origin of Florida’s spiny
lobster populations, Florida Srate Bd. Conservation, Div. Salt Water Fisher. Tech, Rept., No. 40: 1-12

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

Jounsow, M. W. 1960. Production and distribution of larvae of the spiny lobster Panulirus interruptus (Randal
' with records of P. gracilis Strects, Bull, Seripps Inst., Oceanogr., 7?6): 413-462. )
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Joung;.;r, lF.s.l. 1954, Haemocyamin of the crawfish (Jasus lalandii). Biochem. and Biophys. Acta, 14(1): 127-135,

Jasus lalandii—Haemocyamin in.]

Kaiy, R, A. 1950. The Caribbean crawfish industry and its South African competitor. Prec, Gulf. Carih, Fisk Inst,
Jor 1949, 60-71,

Kua?sll},‘A?w J. A. 1906, Excursion to Wilson's Promontory—General Zoology (except Mollusca). Vicforid Nat. 22:

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

Krauss, F. 1843, Die Stidafrikanischen Crustaceen eine Zusammenstollung aller bakannien Malacostraca Bemer-
lgnm Iu_l%eg delrella_lzbensweise und geographische verbreitung, nebst Beschreibung und Abbildung mehrerer neucn
l“1l H p * *

[Pafinurus lalandit—from Table Bay, South Africa {p. 53).]

Krngsman, J. B. anp N, E. KrucsMan 1954, Osmorezeption in Jasus lalandii. Z. Vergl. Physiof,, 37: 18-81.
(Jasus lalandii—Physiology.]

Lepour, M. V. 1954, The plankton decapod Crustacea and Stomatopoda of the Benguela Current—I, First survey
R.S.8, *William Scoresby’, March 1950, Discovery Rept., 2T: 219-234, figs. 1-6,
[Jasus lalandii—larval stageés from Benguela current (227-228, fig. 3).]
Lenz, H, 1902, Diec crustaceen der sammlung plate {(decapoda und stomatopoda), In L. Plate, Faung Chilensts 2(3):
Zool. Zb. Suppl., §: 731-772, pl. 23. g ensis 2(3)
[Palinostus fromtalis—Irom Juan Fernandez (p. 736).)

—— aNp K. STRUNCK 1914, Die Dekapoden dor Deutschen Sudolpolar-Expedition 1901-03-—1. Brachyren und
Macruren mit Ausschuluss der Sergestiden. Dentsche Sudpolar-Exped., 18 257-345, text-figs, 1-5, pls, 12-22.

[Palimrus Ialandli—frora St. Paul Isiand (p. 292),]

Le lio G. R., R. P. VAN DER MERWE AND J. A, JacksoN. 1951, Struvite formation and brown discolorutation in
cag:’ed rock lobster, Fourth Ann. Rept. Director Fish. Ind, Res, Inst. Cape Town, South Africa, 5-7,

LE Roux, G. 1., AND R. P, Van DR Merwe, 1952, Rocklobstor canning. Fifth Ann. Rept. Direcior Fish Inst.
Cape Town S, A., p. 10-13,

t LEoN, C. A, 1949, Comparalive serology of some Brachyuran crustacea and studies in the hemocyanin corres-
pondence. Biol. Bull,, 97(3): 273-2386.
1950. Serological systematics of some Palinuran and Astacuran crustacea. Ibid., 98(2): 122-127,

s, A. M., G. J, LE Roux anp N. PLumpriDGE 1951, Fish and rock lobster meals. Fourth Ann. Rept. Direct
LW I, Res, Inot, Cape Town, South Africa, pp. 13-14. P cor

Lewis, J. 3'8195}).3 The phyllosoma larvae of the spiny lobster Panulirus argus, Bull, Mar. Sci. Gulf, and Caribbean,
1(2): B9-103,
[Some compatisons with phyllosoma of Jasus lelandei.)

THELM, S. P., L. NoveLLiE, H. M., SCAWARTZ AND M. M, voN HoipT 1953, Scuth African fish products, X
uen‘l‘he rock lobster: The composition of the hepatqpancreas oil. J. Sei. Food Agric,, 4{1): l51—24. XX,

. R. G. 1955. Growth, population dynamics and field behaviour in the spiny lobster, Panulirus interruptus
nm&gffdau). Univ, Calif. Publ. Zool., 59(63: 157-248, pl. 17-23, text-figs. 1-16. ’ i

{Comparisons with J. lalandii.)

McCoy, F. 1890, Natural history of Victoria, Prodromus of the Zoology of Victoria, 2: 1-375, pls. 101-200,
[Palinurus lalandeii—Victoria, Australiz (p. 189, pis. 149, 150).] .
+ Mackintoss, N, A, 1937. The seasonal circulation of the Antartic macroplankton. Discovery Repts., 16: 365-412
© (April 1937).
J, G. DE 1916, ‘The decapoda of the Siboga expedition--III. Famili¢s Eryonidae, Palinuridae, Scyllari
M peidac.” Siboga Exped. Monogrs 39A: (@ 1-122, pl. 1k, Scyllaridae and
Eienus Jasus—species of Jasus, namely J. lalandli, J. lalandii var. Edwardsii, J. parkeri and J. verreauxt,
jstribution and synopyms.} _
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Maruews, J, P. 1962. The rock lobster of South West Africa (Jusus  lalandii} (Milne-Edwards), Size frequency
sproduction, distribution and availability. Adminst. S.W. Africa, Mar. Res. Lab, Inst. Rept. No.T. 1-61, ph.
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
matur]ity, size in relation to numbar and weight of cggs produced, hydrographical conditions of fishing,
areas.

Miers, E. J. 1876, Caialogue of the Stalk- and Sessile-eyed Crustacea of New Zealand, i-xii, 1-136, pls. 1-3.
[Palinurus lalandii—(p, 14), Palinurus edwardsii— (p. 75).)

MiLNe-Epwarps, H. 1837, Histoire naturelle des Crustaces comprenant Panatomie, la physiologie et la classification
de ces amimaux, 22 1-532, Atlgs, 1-32, pls. 1-42, _
[Palinurus frontalis—from “Chile™ ahd Palinurus lalandii—from Cape of Geod Hope.]

1838, Memoire sur la distribution geographique des Crustaces.  Ana. Sci, nat. Zool., Scr. 2, 10: 129-174.
[Palinaras lalandii—from Cape of Good Hope (p. 168).]
———— 1851, Observations sur la squelette tegumentaire des  Crustaces decapodes, et sur la morphologie de ces
animaux., Ann. Sel, nat. Zool,, Ser. 3, 163 221-291, pl. 8-11.
[P%ﬁnu;nszj)’nfma.'is—(p. 290, pl. 8, figs, 16, 17), Pafinurus lalandi—(rom Cape of Good Hope, (p. 290, pl. 9
g‘ ) .
Monob, T, AND G. PimiT 1929, Crustacea, II. Palinuridae, Faune des Colonies Francaises, 3: 269-291.

Moorenousg, F. W. 1957, New specios taken in South Australia. Ausr. Fisher. Newsletter, 16(3): 29.
[Jasus hugelii—first record for South Australia, but common in New South Wales (= J. verreauxi).}

MijLLER, P, L. 5. 1766. Delicize Naturae selectac: order auserlusencs Naturalicn—Cabinet, Welches aus den drey
Reichen der Natur zeiget, was von curfosen Liebhabern aufbehalten und gesammlet zu werdon verdient. Ehemals
heravsgegeben von Georg Wolfgang Knorr: fortgesetzt von dessen Erben, ed, 1, Volume 2, pls. F-F 6, G-G 3,
H-HS, I-16, K-K 13, L-L11.

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

————1771. Dsliciae Naturae selectae of vitegeleczen kabinet van natunrlyke zeldzaamheden, welke de drie Ryken
der Natuur aanbieden, om door keurige Liefhebberen verzameld te worden, wel eer uitgegeven door George
Wolfgang Knorr berocmd Graveur en konst-Handelaar te Neurengerg, en vervolgd deor zyne Erven, Volume 2,
pp. i-xxxiv, 1-70, pis. F-F 6, G-G 3, H-H §, 1-16, K-K 13, L-L 1.

[Homarus Muller—from Cape of Good Hope (pp. 13, 67, pl. F 6, fig. 1),
————1775. Des Ritters Carl von Linne Koniglich Schwedischen Leibarztes, efc,, ete., vollstandiges Natursystem,
5(2): 761-1166, pls. 23-36.
[Cancer Homarus p.p—from Cape of Good Hope.]
Near-May, W. M, 1950, Survey of South African Fishing Industry with special reference to fish meal and oil.  (12):

gesegegisatl%‘é\fﬂcan Chemical Institute Convention on  September 26, 1950, Also sea Comm, Fish, Rev,,
[Jasus lalandi—Production estimates, trapping of crayfish, composition (protein, moisture, sand, salt, etc.)
of crawfish meal.]

Nicoret, H. 1849, Crustaccos. In C, Gay, Historie fisica y politica de Chille segun documentos adguiridos en esla
gepé:b!flca tli’:_r;ame doze anos de residencia en ella y publicad bajo los atispicios del supremo gobierno, Zool., 3; 155-
18, pls. .

[Palinurus fromeatis— (p. 205).} _
Nov;;réls,sh 1952, An unknown amino-acid occurring in rock lobster (Jasus lalandii), Nature, London, 169: (4310):

.

NoverLie, L, M. anp H. M, ScuwarTz 1954, Qccurrence and distribution of Sarcosine in the rock lobster.
Narure, London, 173: 450,

[Occurrence of Sarcosine in Jasus lalandii.)
ODHNER, T, 1923, Marine Crusiacea Podophthalmata aus Angola und Sudafrica gesammelt von H, Skoog, 1912,
Goteborgs Vetensk, Samh. Handl,, 27(3): 1-39, pls. 1, 2.
[Jasus lalandii—{p. 24) from Cape Infanta.]

OLsSEN, A, M. 1958, Inferved size hierarchy in J. Ileacii.  Fith. Nows Lett. Avstralio, April 1958 p. 9,

[Observation during skin—diving—irdicatir g pos:ible size hierarcky relaige J. klardei entered traps first
followed by smalfer ones, But very small am%nals noied not to leave shelier to enter traps.] P
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Orams, 1960, Synopsis for F.A.O. species and stocks....data on Jasws lolandei (M.-Edw.) 1837. C.S.LR.O.
Aust. Div. Fish. Oceanogr. Documenis prepared for Commonwealth State Fisheries Conference, Special Crayfish

Meer, Sept. 1960, _
. ORTMANN, A, 1891. Die Decapoden-Krebse des Strassburger Museums mit besonderer Beriicksichtigung der von

Herm Dr, Diderlein bei Japan und den Liu-Kiu-Inseln gesammelten und z, Z. im Strassburger Mysoum aufbe-
wahrten Forman. III. Theil. Die Abtheilung der Reptantia Boas: Homaridea, Loricata, Thalassinidea. Zecl.

Jb, Syst., 6; 1-58, pl. 1.
asus lalandii—(p. 16) from Cape of Good Hope.]

: Pm, 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) lolandii, p. 190.)

i 1884, On the structure of the head in Palinurus, with special reference to the classification of the genus;
Trans, Proc. New Zeal. Inst,, 16: 297-307, pl. 25,
[Palinurus (Jasus) edwardsi, (p. 304, pl, 25, fig. 1, 4); Palinurus (Jasus) lalandii (p. 304).}

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

1887, Ramarks on Palinurus lalandii, M.-Edw,, and P. edwardsii Hutton, Trans. Proc, New Zeal Inst,

19: 150-155, pl. 10.
[P?g!;ultms edwardsii (p. 150, pp. 10, figs. 1, 2, 5-9, 12, 14); Palinurus lalandet (p. 120, pl. 10, figs, 3, 4, 10, 11,

———eam 1890, Studies in Biology for the New Zealand Students. 1V. The skeleton of the New Zealand crayfishes
{Palinurus and Paranephrops). Wellington Colonial Mus. and Geol. Dept., pp. 1-25.
[Palimurus (Jasus) edwardsii—skoleton.]
PAUgAN, P, 1957, La peche autour des iles Saint-Paul et Amsterdam et son avenir, La Terre et la Vie, No. 4: 267-
§2, 3 cartes,
~ Pesta, O, 1915, Bemerkungen zu einigen Langusten (Palinuridag) und ihrer Geograpischén Verbreitung. S.B, Akad.

Wiss, Wein, 124(1): 1-10, pl. 1, text-figs. 2
[Fasies verreauxt and Jasus lalandei, key for genus, synonyms, note on puerulus of J. lalandei, distribution,]

PrerEER, G. 1881, Dia Panzerkrebse des Hamburger Museums. Verh, nat, Ver. Hamburg, Ser. 2, 8: 2253,
[Palinurus lalandii-—(p. 29) from Cape of Good Hope.] :
PowELL, A. W. B. 1947. Narive dAnimals of New Zealand. Auckland (1947), 99 pp., figs. (Crustacea, pp. 35-42).
[Jasus lalandit and J. hugelii, figs.]
PRASAD, R, R. anp P, R. 8. Tamp1 1959, On a cofloction of Patinurid phyllosomas from the Laccadive Seas, J. Mar,
Blol, Ass, India, 1(2): 143-164. ,
[Jasus latandii—(p. 163, fig. 18 a-d), phyllosoma, 2 larvae each 1-5mm. from Laccadive Sea.]
. QuiApa, B. 1910. Tetatolojia animal. Catalogo illustrado i descritivo de las anomalias organicas consérvacas en
Museo MNacional. Bol. Mus, Nac. Chile, 2: 103-148, figs.
[Palinurus frontalis—(p. 127, figs.]
tRapovicH, 1. 1961. Relationships of some marine organisms of the North-cast Pacific to water temperatures, parti-
cularly during 1957 through 1959. Calif. Dept, Fish. and Game Fish, Bull., No, 112: 1-62.
Ranp, R. W, 1958. 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., No. 34: 1-15)
[Jasus lalandii—hard shelled and even berried females forming a small per cent, of stomach contents of year.
ling seals examined.} :
1960 g. The biplogy 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 lalandii—juveniles as food of cape penguin.}
. — 1960 5. The biotogy of guano-producing birds, IIT. The distribution, abundance and feeding habits of the
cormorants (Phalaerocoracidae) off the south-western coast of Cape Province, [bid, No. 42, 1-32.
[Jasus lalandii—juveniles as food of cape cormorant Phalacrocorax capensis, and bank cormorani P. neglecia.)

Ratusun, M. J, 1910. The stalk-eyed crustacea of Peru and the adjacent coast.  Proe, U.5. Nat. Mus.,, 38; 351-620,
text-figs, 1-3, pls, 36-36.
[Palinurus frontalis—(p. 603) from Juan Fernandez.]
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R!BE;..E:S?. 1. 8. 1964, Spiny lobster industry in Southern Africa (an aconomical survey), S. African J. Sei., 60:(3):

SARDONE, L. T. 1960. The Australian crayfishery is a money spinner, World Fishing, 9(4): 29-11, ill. (April, 1960).
[Fasus lalandii and J. vereauxi, industry, production, economics.]. )
ScATTRRGOOD, 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 lalandei—imports from Africa, Ausiralia, and New Zealand.}

t ScHIMPERS, A, F, W. aND VoN H, ScHENck 1922, Usber flora und vegetation von St. Paul und New-Amsterdam.
Deuntschen Tiefsee-Expedition auf dem dampfer ** Valdivia™, 1898-1899, 2(1): 179-224,

SuEARD, K, 1949. Ths marine crayfishes (spiny lobsters) family Palinuridas, off Western Australia with particular
rjt;:fel'em:tsN toltsha flisnllesry on the Western Australian crayfish (Panulirus longipes). C.8.1LR.O. Bull,, 247 (Div. Fisher.
ept, No, 18 )

Vasus lalandii—(pp. 7, 8, 9, 12, etc), J. verreauxi
1930, Care in handling of crayfish. Fisheries Buil., No. 3, 1-11,

[Care in handling from pot to catching boat, storage in submerged crates, care during sea transpott in refri-
gerated and non.rsivegirated boats.]

1962, The Western Australian Caryfishery 1949-61, Illusirated, printed, 107 pp.

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

SouTEALL, C. L. AND N, J, VAN RENsBURG 1949, Distribution of chitin in ¢rawfish. . Ind. Res. Inst,
A L . VAL RS itin in crawfish, Fish. Ind. Res. Inst, Cape Town,

(Yasus lalandil—chitin.)

Steepno, T, R. R. 1893, A History of Crustacea, Recemt Malacostraca, pp. i-xvii+-1-466, text-figs, 1-32, pls, 1-19,
[Palinosytus lalandfi p.p. (p. 196) from Tristan da Cunha, etc.)

1900, South African Crustacea, Mar, Invest, S. Africa, 1: 14-66, pl. 14,
[Jasus lnfandii-—(p. 30).)

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

1910. General catalogue of South African Crustacea, (Part V of South African Crustaces for the Mari
Investigations in South Africa.) Ann. S, African Mus., 6: 281599, pls, 15—22.1-i siaes rine

{Jasus lalandii—(p. 314) from False Bay.)
— 1914, Stalk-eyed Crustacea Malacostraca of the Scottish National Antarctic Expedition. Traus. Rov. Soc.
Tanh 5000 S3aa07, pie. 23-33. ic Expedition #s. Roy, Soc
[Jases lalondii—(p. 282) (rom Saldanha Bay.]

StimpsoN, W, 1860. Prodrontus descriptionis animalium evartebratorum, quae expeditione ad oceanum Pacificum
tentrionalem, a Republica Federata missa, C. Ringgold et J. Rodgers Ducibus, i ipsi .
3?;& ot Sel” Philad, 1360, pp. 3248, s & ger observavit et descripsit. Prqc.

{Palinurus lalandei—(p. 24} from Cape of Good Hope.]

STupER, Tu, 1889, Forschungsieise “Gazelle”, Th. HI, p. 177,
[Palinurus lalandei—from St. Paul Island.)

TALvAS 1939, La péche & la langouste A lile Saint-Paul. Tribune de Mad. e1. Dep, Tananarive, 3td Septombor,

THomsroN, D'A, W. 1901, A catalogue of Crustacea and of Pycnogonida contained in the M { Universi
College, Dundes, pp. 1-56. yenog: in ussum of University
[Jasus edwardsii—(p, 18) from New Zealand.]

THOMPSON, G, M. 1907. Note on the development of Palinurus edwardsti, In T, Anderton, Observati
Zealand Fishes, etc., made at Poriobello Mgrine Fish-hatchery. Trans. Proc. New Zeal, In.;f., 39 4?“#‘:2%5‘?;1?]%

{Patinurus edwardsii—(p. 484, pl. 20), Development, from Portobello, New Zealand.]

———— 1913, Tho natural history of Otago Harbour and Adjacent together wit f the researches
carried out af the Poriobeno. Maring Fun-hatchory—T. Toi 48 725-590 " Wi & Fecord of th

[Fasus edwardsii—(p. 240}
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t THorson, G. 1961. Lengih 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. :

'I‘gmgu'zﬁn, D, K. anp Y. M, LemoN 1951, Marine Products of Commerce, 2nd ¢d., Reinhold Publishing Co., N.Y,,

pp.

Tums, J, A, 1937, Crustacea. Lady Julia Percy Island. Reports of the Expedition of the McCoy Society for Field
Iﬁmtiga(ion and Research. Proe. Roy. Soc. Vietoria, 49; 408-411, y Soctely for £
_ [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 Divector, Fish, Indusir. Res. Inst,
"Cape Town, South Africa, p, 9.

~— AND G. J. Le Roux 1952.  Froezing of rock lobster.  Sth Amn, Rept, of the Director, Fish, Industr. Res, Inst,, Cape
Town, South Africa, 6(4): 1.

VeLaiy, C. 1878, Remarques generales sur Saint-Paul et Amsterdam.  Arek, Zool, Exper. et Gen,, 6(1): T4 (1877).

[Palinurus lalandei—(p. 74} from Saint-Paul Island.}

Vmnoagranov, A, P. 1953, The elementary chemical composition of marine organisms. Mem. Sears Found. Mar.
"Res., No. 2: 1-647. .
{Jasus lalandii—-Chemical composition (water, ash, Na, K, Ca, Mg, P, C, eic.).]
Von Ronpe, f‘ 1924, Note on some abnormalities in the cape crawfish Clasus Jalandit). Trans, Roy. Soc. §. Africa
12: Ivii-lix.
{Jasus lalandlii~-abnormalities and malformations.)
1928. Preliminary report on 3 method of tagging crustacea with special referenca to problams cﬂ‘ migration
of the cape crawfish (Jasus lalandif). Fish, and Mar. Biol, Sur. Rept., 6(4): 1-5, text-fig. ll:', pis. 1, 2, o
" {Jasus lalandii-—tagging, mortality, migration.]
1936, The reproduction, embryology and metamorphosis of the cape crawfish (Jasus Jalandil) (Milne-
Edwards) Ortmann.  Iuvest. Repr, Fish. Mar. biol. Surv., S. Africa, 6: 1-25, pl, 1-12,

[Jasus lalandii—Reproduction, sexual differences, reproductive organs, eggs and extrusion, sexual maturity
period of spawning, fecundity, mating, ega-laying, attachment of eggs to abdomen, embryology-matu-
ration of ovum, scgmentation, later siages of embryology. metamorphosis-prenaupliosoma stage,
navplicsma 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. Sel., 33: 827-832, pls. 11-14,

§Jasus lalandaii—hermaphroditism.]

1938. The cape crawfish or kreef (Jasus lafandii Ortmann). Cape Nar., 1: 143~154, figs. 1-5.

{asus lalandii-—(p. 143, figs. 1-5) from Kalk Bay, Agulhas Bank, and Algoa Bay.]

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

[Jasus lalandii—from Falsc Bay, Kalk Bay, Algoa Bay, anatomy, reproduction, development and metamor- -
phosis, description of larval and post-larval stages, moulting, wnatural food, habitat and ecology,
migration, sex ratio, utilization—history of crawfish industry, canning processes, value of industry,
marketing and export, frozen tail industry, methods of fishing, boats and equipment, fishing grounds and'.
seasons and protective legistation.] _
1935 b, Studies in the canning of the cape crawfish, kreef or spiny lobster Jasus lalandii (Milne-Edwards) ‘

Ortmann. Jbid., Investigational Repr. No. 5: 143, pl. 1, textfigs, 3. .
[Jasus lolandii—resume of canning processes, explanation of hydrogen-ion concentration or pH, chemical
analysis of crawfish meat, “blue meat”, canning of leg meat, recommendations,] :

Yo Bonos, W. 1918. Note on the abnormal development of the genital organs of Jasus falandii (Milne-Edwards)
: Trans. Roy, Soc., S. Africa, 7: 119-121, figs. 1, 2.
{Fasus lalandii—abnormality of genital organs.]

~——— 1930, Post-brephalus davelopment of some South African Magrura, Fish. and Mar, Biol. Surv,, §. Africa
Rept, No., 8(1): 1-36 (Pretoria), ' .
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W&L!Y"ou;:. L. A. 1958, Llving Resourcés of the Sea—Opportunities for Research and Expansion, xv + 321 pp., Now
- York.

[Jasus lalandei and J. verreauxii.}
Win‘m, A, 1847, List of Specimens of Crustacea in the British Museum, 4: i-iv, 1-141,

(Palinurus lalandit—{(p. 69) from Capz of Good Hops: Palinurus frontalis «-(p, 69) from *Chile” and
New Zealand.}

WHITELEGGE, T. 1890, List of marine and frochwater [nvertebrato fauna of Port Jackson and the neighbourhood.
J. Roy, Soc. New South Wales, 23: 163-323,

Palitiurus lelandi—(p. 223) from Port Yackson.)

WoLvekAMP, H. P. aND T, H, WATERMAN 1960, Respiration. In The Physiology of Crustacea. Edited by T. H.
Waterman, 1{Ch. 2): 35-100,

[Vasus lalandei—Blood oxygen capacity (expressed in terms of quantity of respiratory pigment is 25 ml,
04/100gm, HCy.)

Yarowyn, J. C. 1957,  Decapod crustacea from subantartic soal and shag stomachs. Rec. Dontinion Mus.,3: 121-227.
[Jasus lalandzet frontalis—subantarctic, discussion.]
Young, M. W. 1926. Marine Biological notes, No. 2, N.2.J. Sci. Tech., 8: 282-286,
[Jasus lalandel—growth in captivity, moulting.]
1929, Marine fauna of the Chatham Island. Trans. Proc. New Zeal, Inst., 60: 136-166, pls. 16, 17,
[Vasis edwardsii—(pp. 153, 166) from Chatham Island.)

ZooND, A. anp D. Some 1928, The relation of electrolytes to the cardiac rhythm of Pofinurus (Jasus), lalandii and
Octopus horridus, Brlr. Journ, Exper. Biol,, 6(1}: 87-95. :

ADDITIONAL REFERENCES

Deacon, G, E. R, 1960. ‘The Southern Cold Temparate Zone, Proc, Roy. Soc., 152B: 441447,

Du Rierz, G. E. 1960, Remarks on the botany of the Southern Cold Temperate Zone. [bid, 152B: 500-507.
Emiriani, C. 1955. Pleistocene Temperatures. J. Geol,, 63: 538-578.

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

Gopiey, E. J. 1960. The botany of Southern Chile in relation to New Zealand and the Subantarctic, Proc. Roy. Soc.,
152B: 457-475,

Grice, D. G. AND A. D). Hart 1962, The abundance, seasonal occurrence and distribution of the epizooplankt
between New York and Bermuda. Ecol. Monogr., 32: 278-30. epizoopiankion

HoLoGate, M, W, 1960, The fauna of the Mid-Atlantic Islands, Proc. Roy. Soc., 152B: 550-567.
Hungsz,“_%z% 1952, Antitrepical distribution of fishes and other marine organisms. Seventh Pac. Sci. Congr., 3:

Knox, G. A. 1960, Littoral ecology and biogeography of the Southern Oceans. Proc. Ray, Soc., 152B: 577-624.

Lewis, J. B, H. B, MOORE AND W, Banis 1952. The post-larval stages of the spiny lobster, Pamulirus . Bull,
Mar. Sci, Gulf and Carrib., Fich, Invest,, 2(1): 324-337. Y o argis. S

LoRANCHET, J. 1960, Etude Historigue de Ja Decouverte des Terres Australes ef Antartiques Francaises, Terres.
Austr. Amtarr. Frane., No. 13, Oct-Dec, 1960, 3-26.

MACKINTOSH, N. A, 1960, The pattern of distribution of the Antarctic Fawvna. Proc. Ray. Soc., 152B: 624-63),

PanTiN, C. F. A, 1960, A Discussion on the Biclogy of the Southern Cold Temperate Zone, Introduction and Con-
cluding remarks. Ibid., 152B: 430-433; 675-677, n

Sims, Jr. W. 1964,  Four Giant Scyllarid phyllosoma larvae from the Florida Straits with notss on smaller simjl .
mens. Crustaceana, 7(4): 259-266, ilar speci
[R“?rsAfntq Gi]lcm“.s (1916) rocord of a phyllosoma larva of Jasus lalandii measuring 37 mm. from west coast
p ca“
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SmitR, F. G. W. 1948, Tho spiny lobster and scale-fish industry of British Honduras, with recommendations for its

cantrol and development.

Rept, of Gove. of Brivish Hond.ras, Coral Gables, Florida., Mimeo, 1-29,

SVERDRUP H V. M W Jounson anp R, H. FLEMING 1249, The Qceans, their Physics, Chemistry and General Biology,

Pl'entm-Hall Inc.,

Tuaorson, G. 1961,
ciirrents.  In Oceanography, Amer, Assoc. for Adv,

New York, pp. 1-1087

WACE N, M. 1960, The botany of ths Southern Oosanie Istands,

Length of pelagic larval lifs in marine bottom invertebrates as related to larval transports by ocean

of Sc¢i., Washington D.C., 455-474.

Proc. Roy, Sor., 1952RB: 475.
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Canning
Anonymous, 1961 &
Dewberry, E. B., 1954
Drogef;i 0'94]\3"5 and R

1 al
Le Roux, G. R. and R. P. Van Der Merwe, 1952
Le Roux, G. R., R. P, Van Der Merwe and 1, A,
Jackson, 1951

R. P. Van De Merwe, 194F,

Von Bonde, C. and J. M. Marchand, 1935 4, 1935b
Cape Crawfish
q(If!:k:hnstﬁ'9 D. F., 19134, 19185

Von Bonde C., 1924 1928, 1936, 1937, 1938
Von Bonde C and §, M. Marchand 1935 a, 1933 b
ape Lobsrer

Davm,
Gilchrist, J. 15 F 19186
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Capture methods—see under Fishing Methods and Gear

Catch statistics
Anonymous, 1956,
1958 ¢, 19584, 19587, 1961 b,

19575, 1957¢, 19584, 1958 5,
1961 ¢, 1961 4,

1963 a, 1963 ¢
Gilchrist, J. D. F., 1913 a
Grua, 193
Mathews, J. P i 1962
Neal-May, W , 1950
Sardone, L T 1960
Sheard, K., 1949 1962

Chatham Island (Occurrence)
Chifton, C., 1911
Young, M. W,, 1929

Chemical analysis and chemical composition

Clements, F. W. anp R. C, HurcHinson, 1939 (ash
constituent)

Goodwin, T. W., 1960

Joubert, F. J., 1954 (Haemocyamin)

Ltglhelm, S P., L. M. Novellie, H, M. Schwariz,
and M. M. Von Holdt, 1953 (composition of
hepatopancreas oil)

Neal-May, W, M., 1950 (crawfish meal composition)

Nouvellw L. M., 1952 (unknown amino-acid)

E. G, SILAS

Contents of stomach (see ander food and feeding habits)
Crawfish

Anonymous, 1948, 1948c, 1948 ¢
Chopra, B., l936
Droasti, G, M., 19484, 19485
Dro3sti, G. M. and R, B, Van Dor Mairwa, 1948, 1949
Droesti, G. M. and C. L. Southall, 1947 1949
Gilchrist, J. D, F., 19134, 1984
Joubert, F, L., 1954
Kalm, R. A, 19
1950

Neel-May, W M.,
Sibson, F, H., 192
Southall, C. L. and N. J. Van Rensburg, 1949
Crawfish mear (see under spiny lobster meat)

Crayfish

Anonymous 1956, 19574, 1938¢, 1958e, 1958f,

1959 5, 19625

Archey, G 1916

Challenger, 1943

Huxiey, T. H., 1878

Parker, T. J., 1890

Sardons, L. T.,

Sheard, K., 1949 1950 1962

Nowvellie, L. M. and H. M. Schwartz, 1934 (occur- Crayfish meat (see under spiny lobster meat)

rence of Sarcosine)

Southall, C, L. and N. J. Van Rensburg, 1949 {chitin
in crayfish)

Vinogradov, A. P., 1953

Von Bonde, C. and 1. M, Marchand, 19355

Chile (Distribution)
bert, F,, 1898

Baharnonds, N. N, 1948
Balss, H., 1924
Leinz, H., 1902
Milne-Edwards, H., 1837
Nicolet, H., 1849
Quijada, B., 1910
Rathbun, M. J., 1910
White, A., 1847

. AL Jr. and W. H. Dumont, 1949
I-Iolthl.us, L.
Huxley, T. H 878

Parker, T. J., "1883, 1884a, 1884 b

Yon Bonde, ¢ and' T M » Marchand, 1935 g

Closed season (see under Fishing seasons)

Cold storage

Aunderson, K. W,, 1957

Anonymous, 1957 a, 1962 b

Von Bonde, C. and J. M, Marchand, 19354
Commercial exploitation—possibilities  (see  under
resources)

Common names (listed in alphabetical order in index)

Conservation (also see regulations and legislations)
Anonymous, 1957 c, 1958 b, 1958 d
Gruoa, P, 1560
Mathews, J, P,
Yon Bﬁnder C. m Jr M, Marchand, 1935 q

Description (eggs to adult inclusive)

Angot, M 195

Archey. . 19

Balss, H., 19]3 1916 1924, 1925, 1956-57

rnard K. H., 950

Bate, C, S., 18848
Gllchrlst J.D. F, 1913.6 1916, 1926
Grua, P, 1960 q, 1963 4

Gruvel, A., 1911 a, 19Ilb 19t ¢
Gurncy. R., 1936,
Hann, W,

19271:'

Hale, "H. M
Holthms L. B 946
Hutton, F, w., lSTSa. 1875 4
M:Ine-Edwards, H., 1851

Parker, T. J., 1887

Pesta, O., 1915

Prasad, R. R, and P, R. S, Tampi, 1959
Stebbing, T. R. R., 1900, 1902, 1914
Stimpson, W., 1360

Thompson, D’ A. W., 1901

Thompson, G. 1907

Yon Bonde C., 1936 1937, 1938

Von Bonde, C.’and J. M. Marchand, 1935 a

Development (see under fertiiization, embryology, egg-

extrusion, egg-attachment, hatching, metamor, sls
prenaupflosoma stage, nm:pkosoma stage, phylloso

stages, puernlus stage and post-puernius stage)

Distribution (sparial, ve;nca! alse occurrence)

Anderson, .B. H., 1938
Anderton 1906
Andre, M., 1932
Bahamonde, N. N., 1948
Balss, H., 19l3 l9l6 1924, 19238
Bamard ‘K. . 1950

Bate, C. S, 1388

Boas, F. E. V., 1880

Chace, F A. Jr., and W. H, Dumont, 1949
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Chilton, C., 1911
Chun, €., 1903
J.D.
Filbol, H., 1885, 1886
‘e, 1. D. E., 1913 b, 1916, 1920
Gronowus, L. T 1764

19604, 1960 b, 1963, 1964
A., 1910, 1911 @, 1911, 1911 ¢
Hann. 1

184
Hale, H. M 19273, 1927 4
Huwell 1882
Heller, C., 1862 1865
Harklots,] A, 1861
Holthuis, L. B 1946, 1952
Hutton, W lSTSa, 1875 b, 1882, 1904
Hoxley, T 7
Kershaw, J A., 1906
Krauss, F,, 1843
Lenz, H., 1902
Lenz, H. and K. Strunk, 1914
McCoy, F

, 1890
Man, J. G de, 1916

1962
Miers, I§
Mﬂl‘lﬂ- wards H 1837, 1838, 1851
Monad, Th. al'l(l c Pltllg 1929

F. W,
P, L. 8., 1766, 1771,
Nicolet, H., 1849
Odhner, T., 1923
Ortmann, A., 1891
Parker, T. .;.isws?

1775

er, G., 1881
Powell, A. W. B., 1947
Prasad, R. R and P, R 8, Tampi, 1959
R.at.hblln, . J., 1910
Stebbing, T. R R., 1893, 1900, 1902, 1910, 1914
Stimpso
Studer, 1889

W., 1501

G. M., 1507, 1913

Tubb, J, A 1937
818

Von Bondu , 1938

Von Bonde, C. and J. M. Marchand, 19352

White, A., 1847

Whi egse, 18390

Yaldwyn, J. C., 1957

Young, M, W 1929
Eedysis (see under moulting)
FEeonomics (see under production)
Ecology (other than oceanographic conditions or food)

Angot, M., 1951 a, 1951 &
Bradstock, C. A, 1950

Fislder, B. K, 1964 a
1960a, 19606, 1963, 1964
Von ho ., and J. M. Marchand, 19354
coiunts—imethod
radstock, C. A., 1948

Egg atiachme
&ru l960a, ’}963 1964
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Egg exirusion
Mathews, J. P., 1962
Yon Bonde, C., 1936

Enmbryonic development
Von Bonde, C., 1936

Export statistics
Anonymous, 19576, 1957, 19580, 1958¢, 19594,
1960 ¢, 1961 4, 1961¢1, 1963 b, 1963 ¢, 1963 4, 1964 o
Noal-May, W. M

Fecundity
Anonymous, 1958 &
Grua, P, 1960
Mathews, P., 1962
Yon Bonde C., 1936

Fer!ﬂfzarion
Fielder, D 1964 b
Yon Bondc C 1936
Mathews, J. P., 1962

Figures (see under illustrations)

Fishery
Anonymous, 19485, 1957¢, 1958¢, 1958/, 19595,
1960 £, 1960 g, 19616 1961 ¢
Firth, F. E., 1962
Fuess, A C 1949
thchnst I F. D,1913a
Grua, P., 1960¢, '1963
Jensen, A. C., 1962
Mathews, J. P, 1962
Neal-May, W. M,, 1950
Paulian, P., 1957
Sheard, K., 1449, 1962
Snbson, . 1925
Yon Bonde, C and J M. Marchand, 19354

Fishing effort
Anonymous, 1961 &
Grua, P, 19604, 1963
Mat 1. P, 1962
Sheard, 1949, 1962
Von Bonde C.and . M. Marchand, l935a

Fishing—experimental or exploratory
Anonynmous, 1960 6, 1960¢, 19604
Gilehrist, J. D, F,, 1918a

Fishing grounds
Angot, M., 1951a
Anonymous, 1957 ¢
Mathews, J, P, 1962
Georgo, R. W 1957
G1Ichrlst 3. D.F, 1913a
Grua, P., 1960a
Sheard, K., 1949, 1962
Von Bonde, C. and J. M. Marchand, 1935 ¢

Fishing grounds—destruction to
Anonymous, 1962 6

Fishing ;ﬂeﬂ:ads and gear (methods of capture, trapping,
Ansot, M., 195l a

Anltgn usg.so 1356 1958 b, 1938¢, 19584, 19605,
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Firth, F. E., 1962

Neal-May, W. M., 1950

Mathews, J. P., 1962

Shaard, K., 1949, 1962

Von Bonde, C, and J, M, Marchand, 1935 q

Fishing seasons {also closed season for fishing)

Anonymous, 19585, 19584, 1058f, 1959 b, 19604,
1961 g, 1961 b, 1962 a

Mathews, 3P, "1962

George, R. W,, 1957

Grua, P., l960a, 1963 :

Sheard, K., 1949, 1962

Von Bonde, C. and J. M, Marchand, 19354

Fishing vessels
Anonymous, 1956, 19616
Mathews, 1. P., 1962
Von Bonde, C, and J. M. Marchand, 19352

Food and feeding habits
Anonymous, 1958 b
Chace, F. A. Jr. and W. H. Dumont, 1949
Fielder, D, R., 19644
Grua, P, 1960
Mathews, 1. P., 1962
Von Bonde, C, and J. M. Marchand, 19354

Freezing
Anderson, K, W., 1957
Anonymous, 1957 a, 1961 &
Von Bonde, C. and J. M. Marchand, 1935 ¢

Grading
Anonymous, 1954 b, 1937 g
Mathews, 1. P., 1962

Growth (in nature and in captivitv—of adults)
Chace, F. A, Jr. and W. H, Dumont, 1949
Fielder, 1. R,, 19644
Georgc, R. W,, 1957
Grua, P., 1960 ¢, 1963
Mathows, J. P., 1962
Sheard, K., 1949, 1962
Von Bonde, C., 1936
Young, M. W., 1926

Handling—Care in
Sheard, K., 1950

Hatching
Grua, P., 1964
Malhsws, I P., 1962
Von Bonde, C., 1936

Hermaphroditism (see also pxeudo-hérmapkrod;‘u’sm)
Burger, 0., 1902, 1904

Homarus
Miller, P. L. 8, 1766, 1711

fydrography of jiv}m:g grounds
athews, J. P., 1962

THustrations (of species)
Angot, M., 1951 a
Archey, G., 1916
Balss, H., 1956-57
Bamard, K. H., 1950
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Bradstock, C. A., 1950

Chaca, F A Jr, and W. H. Dumont, 1949
Dakln PR and A. W. Colefax, 1940
Gl!chnst 7. 1913 5, 1916, 1920
Grua, P 1960a. 1963 1964

Gravsl, A., 1911 4

Gurney, R,, 1936
Hickman, V., V.,
Holthuis, L. B.,
Lebour, M. V., 1954

Milne-Edwards, H., 1851

Miiller, P. L. S., 1766, 1771

Prasad, R. R., and P, R. S. Tamni, 1959
Quuada, 1910
Thompson ‘G, M., 1907

Von Bonde, C., 1936, 1937, 1938

Von Bonde, C. and I, M. Marchand, 1935 a

Industry
Anonymous, 19484, 1948¢, 19434, 19544, 1955,
1961 b, 1961 ¢, 1962 b, l963d 1964 a, 1964 b
Chopra, B., 1936
Dewberry, E. B., 1954
Gates, D, J., 1962
Gilchrist, J. D. F., 1913 ¢
Hjul P., 1961
R A., 1930
Ne.al 1May, W, M., 1950
Rebelo, D, J, 8, 19564
Sardone, L. T., 1960
Sibson, F. H., 1925
Von Bonde, C. and J. M, Marchand, 19354, 19356

Industry--dammage to
Anonymous, 19624

Jasus Packer
Barnard, X. H., 1950
Chace, F. A, Jr. and W. H. Dumont, 1949
Holthuis, L. B., 1946
Man, J. G. ds, 1916
Parker, T. J‘, 1883

Jasus edwardsii
Chitton, C., 1911
Hutton, F. W., 1504
Thompson D A,
Thoempson, G. M., 1913
Young, M. W,

Jasus frontalis

Bahamonde, N, N., 1948, 195t

Jasus hugelii

Archey, G., 1916
Moorehouse, F. W., 1957
Powell, A. W. B., 1947

Jasus lalandei (Jasus lalandii, J. lalandi, J, lalandii

J. lalandi, and 1, lalandei Ia!ander)

Anderson, B. H,, 1938

Angot, M., 1951 a, 1951 %

Anonymous, 1955, 1957qa, 1957h, 1957¢, 19584,
1958 b, 1938 ¢, 1959a 1959b 19600 I960b 1960 &,
19610, l961b 196l ¢, l961d l963a, 1963 &

Archey, 1916

Balss, H 1913 1916 1924, 1925, 1956-57

Barnard, K. 1950

radstock, C. A., 1950, 1954
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Chace, F. A. Jr. and W, H. Dumont, 1949 Bahamonde, N, N,, 1948

Davis, D. H., 1955

Balss, H., 1924

Fieider, D. R., 19644, 19645, 1964 ¢, 19644, 1965 Lenz, H., 1902

George, R. W.

5 1957
Gilehrist, J. D. F., 1916, 19184, 19185, 1920

Grua, P., 19604, 19605

Rathbun, M. J., 1910

Key for identification

Gruvel, A, 1910, 1911 a, 19114, 1911 ¢ Barnard, K. H., 1950

Gmh R.; 1936, 1942
Hale, H. M., 19274, 19275
Hickman, V. V., 1945, 1946
Holthuis, L. B., 1946
Hutton, F. W., 1534
Joburt, F. J., 1954
Lebour, M. V., 1954
Man, ). G. de, 1916
Neal-May, W. M,, 1950
Novellie, L. M., 1952

Chace, F. A, Jr. and W, H. Dumont, 1949
Holthuis, L. B., 1946
Pesta, O, 1915

Kreef
Yon Bonde, C., 1938
“on Bonde, C. and J. M. Marchand, 1935, 1935 b

Laccadive Sea (Qccurrence)
Prasad, R. R. and P. R. 8. Tampi, 1959

Novellie, L. M., and H. M. Schwanz, 1954

Odhoer, T., 1923

Olsen, A, M., 1960
Ortmann, A., 1891
Posta, O., 1915

Powell, A, W. B, 1947

Lady Julia Percy Island, Australia (Occurrence)
Tubb, J. A., 1937

Larvae (see under the different larval stages)

Prasad, R. R. and P. R. 8. Tampi, 1959 Legislation (see under regulations)

Rend, R, W., 1952, 19604, 1960 h

Sardone, L. T., 1960

Length-weight relationship

Scattergood, L. W, and D. A. McKown, 1951 Fielder, D. R., 1964 a

Sheard, K., 1949, 1950, 1962
Sibson, F. K., 1925

Grua, P., 19604, 1963
Mathews, J. P., 1962

Southali, C. L. and N. 1. Van Rensburg, 1949
bing, T. R. R, 1900, 1902, 1910, 12i4 Lobster meal (spiny lobster meal or rock lobster meal) .

Tubb, J. A., 1937
3 radov,

Angnymous, 1961 b, 1961 d
Lewis, A. M., G.J. Le Roux, and N, Plumbridge, 1951

d é P'éz?%
onde. C., 1924, 1928, 1936, 1937, 1938 Neal-May, W. M., 1950
Voh Bonde’ C.and J, M. Marchand, 1935 a, 19356 Y

Von Bonde, W., 19i8

Lobster meat {(spiny Igbsrer mear)

Wolvekamp, H. P. and T. H. Watermann, 1960 Anonymous, 1961

Young, M. W., 1926
Jasus lalandii var. edwardsii

Bradstock, C. A., 1950
Yon Bonde and J. H. Marchand, 19354

Dakin, W. J. and A, N. Colefax, 1940 Lobster tafl (spiny lobster tail or rock lobster tail)

Man, . G. de, 1916

Anonymous, 1950, 1951, 1934, 1961 b, 1961 4
Mathews, J. P., 1962

Jasm: lalandii var, frontalis (J. lalandei var. frontalis) Von Bonde, C. and J. M. Marchand, 1935 a

Anonymous, 1962 a, 1962 b

Chece, F. A, Ir. and W. H. Dumont, 1949 Lobster traps (see under fishing methods and gear)

Holthuis, L. B., 1946
Yaldwyn, J. C., 1957

Locomoror activity
Fielder, D, R., 1963

Jasus parkeri [nec Jasus, but Projasis Georgo and Grindley

(i964)]
Barnard, K. H., 1950

Marketing
Anonymous, 1949, 1957 ¢

Goorge, R. W, and J. R. Grindlcy, 1964

Man, J, G. de, 1916
Stabbing, T. R. R., 1910

Jasus pavlensis -
Grua, P., 1963, 1964

Jarus verrequxi
Anonymous, (958«

Mating
Fielder, D. R,, 1964 b
Mathews, J. P., 1962
Von Bonde, C., 1936

Maturity (sexual maturity)
Angot, M., 1951 a
Bradstock, €. A., 1934

Dakin, W. J. and A. N. Colefax, 1940 Fielder, D, R., 19645

Hoilthuis, L. B., [946
an, J. G. de, 1916

Pesta, O., 1915

Sandone, L. T, 1560

Juan fernandez (C;éﬂe) (Occurrence}

L} *3

Gitchrist, J. D. F., 19184, 19i85

Grua, P., 1960«

Heydron, A, E. F., 1964, 1965

Mathews, J. P, 1962

Sheard, K., 1949, 1962

Von Bonde, C., 1936

Von Bonde, C, and J, M. Marchand, 19354
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Meal—lobster {see under Lobster meal) Occurrence (see undey Dxis'!riburion)_
Meat—canned (see under Canned lobsier meat) Palinosrf:;(romafis
Lenz, H., 1902

Meat—spiny lobster (see under Lobster meat)
Palinostus lalandii

Metamorphosis (see under the differemt larval stages) Bate, C. 5., 1888
Morrality Palinosytus Lalandii
Anonymous, 1962 b Stebbings, T, R, R., 1893
Yon Bonde, C., 1928
Palinustus fromralis _
Migration Rathbun, M, J, 1910
?n?g D] l9518935 Pali dwardsii (P, ed
ialder, D. alinuras edwardsii wardsii , P, Ed
Gilchrist, . D. F., 19184 Andion, T 1906 £+ £ Bdvandsl, b. edwerdsi)
Grua, P., 1960 4, 1963 Filhol, H., 1885, 1886
: Mathews, 1. P, 1962 Haswe]l, W. A,, 1882
Von Bonde, C .. 1928 Heller, C., 1865
Yon Bonde, C. and J. M. Marchand, 1935 a ﬂutton,EFj Ww., 1875 a, 18755
iers,
Morphology (see under Anatomy and description) Thompson, G M 1907
Methods of capture (see under Fishing methods and  Palinurus frontalis
gear) Albert, F., 1858
goas, FOE19‘(;2 1880
; cdvsls urger,
Mouliing (or ecdysis) # lnle't i 1841_1 1837 1851
B k, C. A., 1950 icole
Drr:g?:%., 1939 Quijada, B., 1910
gﬁdﬂ’ % R\'ﬁ 1916945? White, A, 1847
Gru;?ef'., 1960 ;’ 1963 Palinurus lalandel }P lalandii, P. lalandi, P. lalandii,
Mathews, J. P., 1962 P. lalandi also P. ialandei (in ngt) and references to also
Von Bonde, C., 1928 Pl frontalis which have not been subspecifically differ-
Von Bonde c and J. M, Marchand, 1935a entiated)
Young, M. W., 1926 Andre, M., 1932
Anonygiogs, \}94? sas.ol 948 b, 1950
N‘Sg‘;‘}{,ﬁ;ﬁ{"f{, 1943 Chu, C., 1903 (=, 1. fromalts)
Gilchrist, J. D. F.,, 19185 Dana, J, D., 1852
Hwkman V. v" 1946 Fl]hol H 1885 1336
Olsen, A’ M., 1960 Herklots, J. A, 136
Talvas, 1939 Kershaw, L A., 1906
Yon Bonds, C 1938M M d, 193 ﬁ;lssi'lﬂanlg‘?( Strunck, 1914
Von Bonde, C. ‘and J archand, 1935a Rdﬁcd’ F. 1189% '
ers, E,
N 1t 6 Pl»gum-adwards H., 1837, 1838, 1851
Gilchrist, J. D. F., 1913 Soer, G s
Von Bonde, C., 1936 Studer, Th., ]889

Nomenclature—Discussion (see under Taxonomic notes) 3\'?!’1?::,' E g 1}3%8

New Amsterdam Istand (Distribution) Whitclegge, T., 1890

Angot, M., 19514, 1951 7
Grua, P, 1960a, 19605, 1963, 1964 Pall_l[r;m:: %‘fwfg;g

New Zenland ( Distribution) Palinurus (Jasus) edwardsii
Anonymous, 1954 b, 1956, 1957 ¢ Parker, T. J., 1883, 1884 4, 1884 b, 1887, 1890
Archey, G., 1916 !
Bradstock, C. A., 1954 Palinurus (Jasns) lalandit
Hutton, F, W, 1875a, 1875 b, 1882, 1904 Qilchrist, J. D. F., 1913 g, 1913 b
Miers, E I, 1 Parker, T J., 1884a, 1834b 1887
Parker, T. J 1383 1884 ¢, 1884 b, 1887, 1890 Zoond A. and D. Slome, 1928
Powell, A, W , 1947
Thompson, D A w., 1901 Palinustus fronialis

White, A., 1847 Rathbun, M, J, 1910
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Phyllosoma stages
Barnard, K. H., 1950
Dakin, W, ). and A, N. Colelax, 1940
Gitchrist, J. D. F., 1916
Gurney, R., 1936, 1942
bour, M. V., 1954
Prasad, R. R. and P, R, S. Tampi, 1959
Yon Bonda, C., 1936
Von Bonde, C. and J. M. Marchand, 1935 a

Physiology (see also—Chemical composition)
ly(r jgsman, J. B, and N. E. Krijgsman, 1954
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Reconmendations
Grua, P, 1960 g, 196)
Von Bonde, C. and J. M, Marchand, 19354

Reeveshy Fsland (S. Australia) Gecnrrence
Anderson, B, H

Resulations (and legislations)
Anonymous, 1954 b, 19584,
1961 2, 1962a
Grua, P., 1960 e, 1963
Heydron, A. E. F., 1964, 1965

19584, 1958f 1960a,.

Wo vekamp, H. B and T. H., Waterman, 1960 (Blood Von Bonde, C. and J. M, Marchand, 19354

OXY| capacity
nfm A, and D Slome, 1928

Possession Island (5.-W. Africa} (Occurrence)
Balss, H., 1913

Portobelly {(New Zealand) (Oc'currence)
Anderton, T.

%06
Thompson, G. M,

1907, 1913
Post-puerulus stage
Gilkchrist, J. D, F., 1920
Von Bonde, C., 1936

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

Prdal‘ar&—.fasus as food of sea birds
Pavis, D P 5

- Rand, K. V
Yaldwyn, J. C

Prﬂ!a!ars—.lam.\ as food of seals
Grua, P, 1960 ¢
Rand, R. W, 1959
Yaldwyn, 5. C‘. 1957

Production
mous, 1950, 1955, 1957 b, 1957 ¢, 19580, 1958 ¢,

1959 4, 1961 a, 1961 b 1961 ¢, 1963 @, 1963 b, 1963 ¢
e, L. T., 1960
Sheard, K., 19 962

Prenaupliosoma stage
Ven Bonde, C., 1936

"

1960 ¢
1960 a, 1960 b

Pvga.ms
corge, R. W. and T. R. Grindley, 1964

Peudo-hermophroditisnt
Hickman, V. V., 1945
Yon Bonde, C., 1937

Puerulus siage
Archey, G., 1916
Calman, W. T,
Gordon, I., 1953

¥Yon Bonde, C.,
¥on Bonde, C

Quality
Anonymous, 1954 &

1909

1936
C. and J. M. Marchand, 1935a

Rearing (see under Artificial rearing)

Reproduction
Figlder, D. R., 1964 b
Grua, P, 1960a, 1963, 1964
Heydron, A. E. F., 1964, 1965
Von Bonde, ., [936
¥on Bonde, C. and J. M. Marchand, 19354

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

Resources
Anonymous, 19484, 1958 5
George, R. 1957

Gilchrist, J. D. F 1913 9

Grua, P., 19604, 1963

Mathews, J. P., 1962

Sheard, K., 1949, 1962

Von Bonde, C. and J. M, Marchand, 19354
Walford, L. A., 1958

Rock lobster
Anonymous, 1954a, 1959a, 19605, 1961 d

Droesii, G. M., and G. H. Standcr, 1951
Le Roui(gsGI K., R. P. Van der Merwe and J. A, Jack-
son,

Lewis, A, M., G. J. Le Roux and N. Plumbridge, 1957

Ligthelm, s P., L. Novellie, H, M. Schwartz, and
M, "Von Ho]dt 1953

Mathe.ws, J. P, 1962

Nowvellie, L., 1952

Novelhe L., and H. M, Schwariz, 1954

Van der Mcrwe R. P, 1951

Van der Merwc P.P.and J. R. Ls Roux, 1952

Rock lobster meat  (sée under Lobster meat)

Saimt Paul Islwg;z(lndian Ocean)

Andre, M,,
Angot, M., 1951 qa, 1951 6
925

Batss, H

Chun, C., 1903

Grua, P l960a, 1960b 1963, 1964
Strunck, 1554

Heiler, C., 1862, 1
Lenz, H. and K.
Studer, Th., 1882
Taivas, 1939

Velain, C., 1878

Saltwaier crayfish
Hickman, V. V., 1945

Sexunl dimorphism
Angot, M,, 19512
Mathews, J. P., 1962
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Von Bonde, C., 1936
Von Bonde, C, and J. M. Marchand, {935 a

Sexuwal maturity
Gruoa, P., 1960 ¢, 1963
Mathews, J. P,, 1962
Von Bonde, C., 1936
Von Bonde, C. and J, M, Marchand, 1935¢

Sex ratio
Apgot, M., 19514, 1951 8
Bradstock, C. A., 1950
Grua, P.; 1960 a, 1963, 1964
Mathews, J. P., 1962
Von Bonde, C. and J. M. Marchand, 19354

Size
Augot, M., 1951 a, 1951 b
Anonymous, 19584, 196t a
Barnard, K. H., 1950
Bradstock, C. A., 1950
Ficlder, D. R., 1964 a
Grua, P., 19604, 1963, 1964
Mathews, J. P., 1962

Size composition
Grua, P, 19604, 1963
Mathews, J. P., 1962
Size limit (for fishery) (see under Regulations)

Sourhern crayfish
Sheard, K., 1962

Species synopsis
Isen, A. M., 1960 (J. lalandei)

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

Spiny lobster

Anonymous, 1954 b, 1955, 1957 b, 1957 ¢, 1960 a, 1960 4,

1960 ¢, 1961 a, 1961 b, 196le, 1963 5, 1963 ¢
Calman, W. T., 1909
Chace, F. A, Jr. and W. H. Dumont, 1949
Dawson, C, E., 1954 :
Fielder, D. R., 1964a, 1964 b, 1964 ¢, 1964 d, 196
Sheard, K., 1949
Von Bonde, C. and J. M. Marchand, 1935¢, 19355

Spiny lobster meat (see under Lobster mieat)

Stewart Island (New Zealand) (Oecurrence)
Anonymous, 1962a
Filhol, H., 1885, 1886

Stothach contents (see under Food and feeding habits)
Statistical data (see under Carch statistics)

Synonyms
Angot, M., 1951 a
Balss, H., 1925
Barnard, K. H., 1950
Gruvel, A., 19115
Holthuis, L. B, 1946
Man, J. G., de, 1916

Table Bay (Sonth Afvica) (see under Unjon of Souh
Africa

B, G. SILAS

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

Tasmanian Marine crayfish
Hickman, V. V., 1945

Taxonomy (nomenclaforial discussions, ete.)
Barnard, K. H., 1950
Holthuis, L. B., 1946, 1960
Parker, T, J., 1883, 1887

Technology (Merhodology, ete)
Droesti, G. M., 1948, 1948 b
Droesti, G. M. and R. P. Van Der Merwe, 1948, 1949
Droesti, G, M, and G. H, Stander, 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, 1. Le Roux, 1952
Von Bonds, C. and J. M, Marchand, 19355

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 Atlaniic)
Anonymous, 1948 ¢, 1948d, 19625
Bate, C. 5., 1888
Gurney, R., 1936
Stebbing, T. R. R., 1893

Uniion of South Aftica, and South-West Africa (Cape of
Good Hope, Cape Town, False Bay, Luderitz Bay, Pos-
session Island, Saldana Bay, Table Bay, etc. and general
OCCHIPERCE)

Anonymous, 1948 o, 1948 b, 1950, 1954 4, 1959 2, 1960 b,
1960 e, 1961 b, 1961 ¢, 19614, 19634, 19635
Bailss, H., 1913, 1916, 1925
Barnard, K. H., 1950
Dana, J. D, 1852
Davis, D, H,, 1955
Dewberry, E. B., 1954
Gilchrist, J. D. F.,, 19134, 1916, 19184, 1920
Gronovius, L. T., 1764
Holthuis, L. B,, 1952
rauss, F., 1843
Mathews, J. P, 1962
Mitne-Edwards, H., 1837, 1838, 1851
Mii:ler, P. L. S., 1766, 1771, 1775
Ncal-May, W. M., 1950
Odhner, T., 1923
Ortmann, A., 1891
Piiffer, G., 1881
Rand, R. W,, 1959, 19604, 19604
Sibson, F. H., 1925
Stebbing, T, R. R., 1900, 1902, 1910, 1914
Stimpson, W., 1860
Von Bonde, C., 1924, 1928, 1936, 1938
Von Bonde, C. and J. M, Marchand, 19354, 19358
Von Bonde, W., 1218, 1930 :
White, A, 1847
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ADDENDUM

- Since presenting this paper at the SymFosium in January 1965, 1 have been able to see a recent
g:per entitled * Preliminary description of some new species of Palinuridae (Crustacea Decapoda,
acrura Reptantia)” by Dr. L. B. Holthuis [ Koninkl. Nederl. Akademie van Wetenschappen, Amster-
dam, Proceedings, Series C, 66 (1): 54-60 (1963)] wherein he has described two new species of Jasws,
whils 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 novaholladie 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—from 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 Isiands which show sculpturation on the first somite in a narrow
band just behind the transverse groove. When consistent, this is reason good ¢nough to sepa-
rote the two types and use the name J. paulensis for the St. Paul and New Amsterdam lobsters,

However, from the examination of the material as well as familiarity with theliterature, I feel
that in Jasus lalandii we may have a good instance of a polytypic species, rather than several inde-
pendent species in the different geographical areas of distribution of the genus, This I mention as
a matter of individual opinion. For instance, the nature and disposition of the squamiform
sculpturation in the posterior half of the first abdominal somite in J. pawlensis and J. tristaniare
the same, for the diagnosis of the last said species is given by Holthuis (1963)as: “. ., .the present
new species hasthe anterior half of the first abdominal somite perfecily smceth and without scuiptu-
ration. A narrow transverse row of small squames is placed just behind the transverse groove of
the somite, but the larger part of the posterior haifis smooth. The following siomtes have a rather
widetransverse smooth area along the anterior and along the posterior margins, these smooth areas
ardciearly visible evenin fullystretched animals. Thesquamae 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
spines.” 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 J. paulensis, the very close similarity
of J. tristani to this is clearly indicated. In J. 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 of Jasus from Tristan da Cunha, I am unable to
comment on any other subtle differences between J. tristani and J. paulensis.

- Jasus has been reported from S. W. Australia as J. 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
need 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
specially in relation to ocean currents prevalent in the areas, the duration of larval phases, the effect
_of ptolonged larval phase as reflected 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-
pomic status of the various nominal species of Jasus described ip literature may not be possible,
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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'T of this paper indexed.

CHITTLEBOROUGH, R, G. anp L. R. THoMas 1967. Notes on Phyllosoma larvae from the Eastern Indian Ocean
A:grrah‘aﬂzl(ew ﬁz'eala.ﬂd Meeting on Decapod Crustacea, Sydney, Oct. 24-28, 1967, ANZDC 67/2(5, 1-9, 7
tables, and 4 figs.

[Mentions of phyHosoma of one species of Jaswus as occutring in the ¢astern portion of the Indian Ocean.)

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

Dess, L, T. 1961. Spiny lobsters. fbid., 523: 1-7.

FisHer, R. L., efal. 1964, A preliminary report on Expeditions MONSOON and LUSIAD 1960-1963—Scripps
Institution of Oceanography Investigations in the Indian Ocean during IIOE. Univ. Calif., San Diego, 8.1.0.
Reference 64-19: 1-237.

Hucues, 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 crayfishery. AustralialNew Zealand Meeting on Decaped
Crustavea, Syduey, Qct, 24-28, 1967. ANZDC 67/2/17, 1-9, with 19 figs,

[Jasus edwardsii and . vereanxi; history of New Zealand cray fishery; crayfishing grounds; export figures:
size composition and sex ralio in J, edwardsif; 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; numbar of licances issued from 1938 to 1965 as compared with total landings, as
well as North Istand and South Island Tanding].

KEnsLER, C, B. 1967 2. Notes on laboratory rearing of juvenile spiny lobster, Jasus Edward:ii (Hulton) (Crustacea :
Decapoda: Palinuridae). N.Z.J. Mar, and Freshw, Res., 1 (1): 71-75 {(March 1967). Also in; AustraliafNew
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 calcarcous algae Carallina officinalis L., present on rocks.]

1967h. An annotated bibliography of the wmarine spiny lobster Jasus verreanxi (H, Milne Edwards
{Crustacea: Decapoda: Palinuridae), Trans. Roy. Soe. N.Z, Zool., 8(19): 207-210.

——~—— 1967 ¢. Size at first maturity in females of the spiny lobster Jasus verreauxi (Crustacea: Decapoda:
Palinuridac). AwstraliafNew Zealand Meeting on Decapod Crustacea, ANZDC[67/2{10, pp. 1-8 wilh 4 tables
and 6 figures {Memio.).

IJ. verreauxi—detection of smallest sizo-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.]

~——— 19674, Fecundity in the marine spiny lobster Jasus verrequxi (H. Milne Edwards) (Crustacea: Decapoda:
Palinuridae). N.Z.J. Mar. and Freshw, Res. (in Press),

———— 1967 e. Notes on fecundity in the spiny lobster Jasws edwardsti (Hutton) (Crustacea: Decapoda: Pali-
nuridae). Tbid. (in Press).

—('—“l; 19(37 f. The distribution of New Zealand spiny lobsters. (Crustacea: Decapoda: Palinuridac), Ibid.
m Eress).

—— AND W, SKRZVNsKi 1967 ¢.  Commercial landings of the spiny lobster Jasns verreauxi in New Zealand (Crustacea
Decapoda: Palinuridae). Jbid. (in Press).

NEw ZEALAND GOVERNMENT 1966, The Fisheries (General) Repulations 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 Scylarvidae, Florida
Board of Conservation Mar. Lab., Technival Ser. No, 48: 1-84 (June 1966),

THomas, L. R. 1963, Phyllosoma larvae associated with Medusae, Narure, 198 (4876): 208,
[Reports also instance of feeding of Hydromedusae to phyllosoms of Jasus lelandii in laboratory.]

3-68, Printed ar The Bangalore Press, Bangalore.1§





