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DISTRIBUTION, AND U.S.TRADE

e

By Fenner A.Chace, Jr % and William H. Dumont™

INTRODUCTION

The recent phenomenal increase in the commercial exploitation of spiny lob-
sters or rock lobsters in many parts of the world, particularly since the war, is
reflected in the number of inquiries on the subject received by museum and fish-
eries specialists from importers, consumers, and fishermen, This brief survey of
the species of spiny lobsters, their distribution and exploitation, is offered
with the hope that it may answer some of the prevalent questions,

It is also hoped that information on the morphology and distribution of these
crustaceans, received from those working with extensive series of freshand frozen
specimens, may appreciably increase the very incomplete data now available, The
problem of shipping from all parts of the world and storing in museum collections
specimens as large as adult spiny lobsters has curtailed the sutdy of these forms
to such an extent in the past that we know altogether too little of the variation,
interrelation, and geographic distribution of many of the species., The names here—
in assigned to several of the species are therefore far from firmly fixed, and
they may have to be replaced by others when additional data are available, The
species from both sides of the North and South Atlantic are much better known
than those from the Indo-Pacific region. Even the number of forms now recognized
from the Indian and Pacific Oceans will probably have to be increased or decreased
on the basis of information which will some day be accessible,

BIOLOGY OF THE SPINY LOBSTER

STRUCTURE AND RELATIONSHIP: The spiny lobsters belong to that group of Crus-
tacea known as the Decapoda; these ten-legged forms include most of the larger
shelled arthropods familiar to fishermen: shrimps, lobsters, crabs and hermit
crabs. Spiny lobsters are characterized by a large, inflated, and often spiny
carapace or head shield covering the forward part of the body; a pair of stiff,
thorny antennae or feelers extending from the head region; five pairs of walking
legs; and a powerful abdomen, or tail, terminating in a flexible and somewhat
leathery tail fan. They are readily distinguished fromthe true lobsters and fresh-
water crayfish by the absence of the large crushing claws characteristic of those
animals as well as by the flexible rather than stiff tail fan. Whereas in the true
lobsters the claws yield a considerable part of the edible flesh, the chief por-
tion of the spiny lobster that is usually eaten is the muscular tail, and it 1is
only this part of the animal that is nommally seen by the distributor and consumer
(Figure 1),

* Curator of Merine Invertebrates, United States National Museunm,
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SEX: The sexes of entire spiny lobsters can be distinguished easily by the
form of the fifth or last walking leg. In the males, this leg ends in a single
simple claw like those in front of it; in the remale, on the other hand, it ter-
minates in a pair of
pincers which are used
in caring for the eggs
attached to the wunder
surface of the tail,
When the tail alone is
available, the sexes
can still be separated
with 1ittle difficulty.
In the males, the swim-
ming legs on the under
surface of the tail end
in a s8ingle leaf-like
joint. 1In thefemales,
these legs end in two
branches, both of those
on the first pair being
leaf-like, while the
inner branch on the fol-
lowing legs 1is a rod-
like joint to which the
eggs are attached in
berried specimens. In-
asmuch as males are us-—
ually larger than fe=
males, the former are
likely to be more abundant in catches; fishermen usually prefer to fish those areas
where the larger males are most common.,

FIGURE | - SPINY LOBSTER (PANULIRUS ARGUS)

GROWTH, SIZE, AND AGE: The young spiny lobster goes through a series of pecu-
liar larval stages before it settles to the bottom in its final form. The most
peculiar and characteristic of these stages is the so-called phyllosoma stage. At
this stage the young spiny lobster has the form of an extremely thin, flat, roughly
circular, transparent disc somewhat more than an inch in dismeter with eyes and
legs protruding from the margins. After being carried about by currents near the
sea surface, the young lobster undergoes a couple of moults and finally emerges
on the ocean floor as a very small replica of its adult form. From this stage on,
the spiny lobster grows by slow stages, shedding the shell and growing a slightly
larger one periodically. There is little reliable information on the age of the
various species at marketable size, and it is obvious that the rate of growth will
vary somewhat with the food supply and the temperature of the water. From the
meager data available, it is probable that females reach sexual maturity at a
total length of four or five inches and an age of about three years, while males
are not sexually mature until they are about nine inches long and correspondingly
older, It is not improbable, therefore, that marketable specimens are upwards of
five years old.

FOOD: Spiny lobsters are omniverous feeders, eating practically any animal
food they can find or capture and even occasionally ingesting seaweeds. Their
normal food probably includes marine worms, mollusks, smaller ecrustaceans, and
dead and dying organisms of all kinds. Although they are scavengers to a degree,
experiments have shown that they prefer fresh to putrid food; traps baited with
decaying meat or fish have sometimes been less effective than unbaited ones.

W
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il g;§§5%§gz;gn= The various species of spiny lobsters are found throughout
the tro and subtripical seas of the world, as well as in certain temperate
regions (Figure 2), It should not be assumed that they will be encountered in all
parts of the shaded areas shown on the accompanying chart, but it is probable
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FIGURE 2 - THE DISTRIBUTION OF SPINY LOBSTERS (PALINURIDAE)

that they occur along most coasts in that zone wherever food is available and
rocks or reefs are present to form suitable retreats, Although the adult spiny
lobsters may migrate from place to place to a certain extent——sometimes covering
considerable distances in a short time—their widespread distribution is largely
accounted for by the dispersal of the pelagic larvae by ocean currents. Most of
the species occur in tropical seas, but it is interesting to note that the form
which is confined to the temperate regions of the southern hemisphere, Jasus
lalandei lalandei (together with the subspecies J. lalandei frontalis), is the
one that has formed the basis for much of the commercial exploitation up to the
present time; it supports extensive fisheries in South Africa, South Australis,
New Zealand, and Juan Fernandez. It is very possible that the increased demand

for lobster tails will result in the early development of fisheries in areas not
now fished commercially.

WORLD PRODUCTION

The known species of spiny lobster which are now of econamic importance through-
out the world are listed in Table 1, Besides the geographic distributicn, the
scientific and common names and importance in commercial trade is indicated,

Data on production of spiny lobsters for many countries where they are used
as food are not available as the catch figures for these crustaceans are not shown
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Table 1 - Spiny Lobsters (Palinuridas) of Economic Iamportance

ic Region
United States:
Atlantic coast

Facific coast

ciss

e
Common Name

Vol 11y

No. 5

Distribution

[Panulirus
(Tatreille ;

piny Lobster; Craw-
fish; Sea Crawfish;

ete,

Bermudas, Bahamas,
West Indies, and
Atlantic and Gulf
coasts of Americas
from Florida to
Rio de Jagneiro

ceeds supply.

Economic Tmportence
Denand greatly ex-

Remarks

Panulirus inter-

ruptus (Randall)

[Lobster; Spiny

Lobs‘er

Monterey Bay, Cali-
fornia, to Gulf of

Denand exceeds supply.

Teh ec
West Indies and Panulirus ar, [Langos ta {Cuba, See above, Exported extensively
Bahazas Latreille Pusrto Rico). from Cuba,
Panulirus laevi cauw - Cuba to Rio de Not common enough to
treille) I Janeiro, be of much commercial
importance in this
area,
Hexico and Central |Panulirus inter- - See above, Probably exported from
Aserica (Pacific |“ruptus (Feniall) Lower California and
coast) other parts of Mexico,
Pamlirus inflatus - Lower California to [Jas been exported from
ouvier Panawa; Hawaiian Mexico for many yeurs.
Islands,
Wortheastern South|Pamulirus argus - Sse above, Of some importance but
America (Tatreille) probably less abundant
in this area than P,
lasvicauda,
Panulirus laevicaudd - See above. Ipparently the coamon-
(Latreille) est of the three species
caught along the Braz-
ilian coast,
Juan Fernandez Jasus lalandei Langosta, Tristan da Cunha; Caught extensively and Al though very dis-
(off coast of frontalis (4. Milng St. Paul Is,; exportad to the main- tinct at the limits
Chile) Edwards) Tasmania; New land, particularly to of its range, from
Zealand; Juan Buenos Aires where it the South African
Fernandez. commands high prices. and Australian
fora, J. lalandei
lslandai it is not
yet certe eerta.xn that
this fora is a valid
subspecies,
Europe and North |Palinurus elephas [Langouste (Conti- Mediterranean and Forms a more or less in—ﬁy known as
Africa (Fabricius) nental Europe); Atlantic coasts of | portant fishery through- | Palinurus

West and South
Africa

Kreeft (Holland);
Taorny Lobster,
Spiny Lobster,
Rock Lobster, Red
Crab, Crawfish,
Long Oyster
(British Isles).

Europe and Africa
from the Orkneys
and Hebrides to
Cape Bojador, West
Africa,

two or three months,

out its range, but it is
probably not exported tc
any great extent and is

shioped alive to neigh-

boring markets from live
cars, in wnich the spiny
lobsters may be kept for

evt.alguis

Latreill

|Jasus lalandei
andei
dwards

1ne

Cape Crawfish, Cray-

fish; Crawfish;
Kreof; Kreeft,

Cape Cross, West
Africa, to Alzoa
Bay, South Africa;
southeast Australia
from Pt. Stephen,
New South Wales, to
Reevesby Is., South
Australia,

Bay. Exported both
canned and frozen to
Europe and America.

Very common and forming
an important fishery in
the vicinity of Capetown,
as well as at two large
canneries at Houtbay and
Hoetgesbay in Sandansh

Panulirus rissonii
Desmarest

oyal Langouste
(France)

Western Mediterrane-
an; west coast of
Africa from Cape
Barbas to Mossamedeg
and Praya Anmelia,
Angola; Cape Verde
Islands

Caught by French boats
and brought

into French
markets where it is well
lmown and esteemed de-

spite attempted boycott.

ormerly known as
Panulirus

regius
TBrito Cay Oapeﬂo’.

Indo-Pacific
Region

Spiny Lobster

Panulirus jamonicus i
(Von Siebold) ‘ (Japanese authors),

East Africa to Japan;
Polynesia.

This species does not

seem to attain a large

size, but it is used by
the Japanese in preserves
as well as fresh; it is
of considerable commer-
cial importance along the
southeast coasts of the
main islands of Japan.

Panulirus pol

(Herbst)

Vauritius and India;
Malay Archipelago;
Indochina; Japan;
Polynesia,

Talcutta area,

This species secms to be
the only one of commer-
cial importance in the

Frequently referred
to as Panulirus
fasciatus (Fabri-
cius),

cius

Panulirus ornatus

(Fabricius

Red Sea and South
Africa to Formosa
and Polynesia.

the coast of Y

the natives

id to be very common on
car,

where it is sold to Euro-
peans but never eaten by

Australia

Jasus lalandei
alandei

lne ,‘
Edwards)

See above,

Exported in large quanti ty]

to the United States,

Jasus verreauxii
Yilne Edwards) |

l

Bydney Craxfish,

New South Wales;
Tasmania; New

Zealand,

Jsgaico:nmom form in the
it is
shipoed alive to other

markets of Sydney;

Australian citias,

Formerly referred to
as Palinurus higelii
(Beller).

Tasmania and New
Zeal and

|[Jasus lalandei
frontalis (H.

Sdwarils)

d
Crayfish,

|

See abovs,

Canght in considerable
numbers in New Zealand

and exported in some

lquantlty to the United

Bee above,

n

A



May 1949 COMMERCIAL FISHERIES REVIEW 5

separately. Some idea of the production is possible, however, from the exports
for some of those countries, While Table 2 is based on data from the FAO Yearbook
of Fisheries Statistics, 1947, as well as consular reports of the State Department,
it does not necessarily show the potential production for many countries which
have not yet developed the fishery for these crustaceans. It will be noted that
no production data are shown for any country in South America, although there are
several species in the waters bordering part of this continent (Figure 2).

TRADE IN THE UNITED STATES

The trade in spiny lobsters in the United States is based mainly on imports,
since the domestic production of this species has been for several years, not more
than 1,000,000 pounds (Table 3).

Table 2 - Production of Spiny Lobsters by Countries
— Country SOk —_ |Year [ Production

Before the war, the Union of

South Africa, Mexico, Cuba, and | North and Central America: Eotads
the Bahamas were the only ship- Uni ted States:

pers of fresh and frozen "lob- Atlantic Coast ....cvceeeeq 1944 463,000
sters" (spiny lobster). The im— Pacific Coast ......c000... (1944 513,000
ports reached a maximum of 5.6 MOEICON o e seinis Seistanesienial| A IAT IE 3000000
million pounds in 1941. By 1945, Guatenala .,...cceeececoscsss|1947 200,000

Br. Honduras ...........e.ee.|1947| 700000

this dropped to around 3.3 million CUDE .eereeennnoneevnsnnnnrns|1945| 6,700 000

pounds, Starting with 1946, im- Bahama Islands ..............|1947 | 1.400.000
ports increased so that over | Burcpe:
6.wo.m pounds were Shipped to rranoe Se29s000°08000000000000 0 1937 no,ow
this country during 1946 and 1947 TEaTanl ¢ v nionsssonseindons 26 30,000
and 7,755,000 pounds in 1948, Portugal w.ec..cossesccsssses (19 383,500
Besides the four principal prewar Spain toevenecceecresssncenes|ld 720,000
Unlted Klngdon @csdsrvocevecer 1946 400@
sources, imports have been re- | .. . ’
ceived from nine other countries, T A ARG, 5 i 1 o 62,500
Australia, within the past year, Fr. Moroceo eav.ceecees e 11938 ,000
has entered the exportmarket with t'lj‘uz.:isiif.é;..it._;i............ 1939 40,000
frozen spiny lobster tails and nion . ca
isnow in fourth position as ship- M:’:,i:“ith“s"' Africa .c.eeee ig% 25’000’0881/
per to this country. The large | y g™t """ 7l 3| 4 5707000
proportion of the imports of frozen | goy Zaaland ....... velvnle st 4] 1:9 5:700

spiny lobster tails has been from | Japan ,.ecccecessesccescsesesss (1946 | 4,850,000
South Africa and Australia, with | 1/Production limited by Union of South Africa to

some from Cuba and the Bahamas. 6,000,000 1bs, of tails for canning or freez-
B A obsterseslive, boil- ing for export. This is equivalent to 18 mil-

FRLILY ’ lion 1bs, of whole spiny lobsters, Local con-
ed, and iced--are imported from sumption is arcund 2 million lbs,, while the
nearby islands and countries, production in Southwest Africa is estimated to
The import data do not separate be around 5 million 1bs,

the tails from whole spiny lob- . :
sters, However, it is known that all the imports from the Union of South Africa,
Australia, and New Zealand are tails. As the tail represents about one-third of
the live animal, the imports from these three countries, although o1:11y l;O.percent
of the total import weight, represent nearly 10,000,000 pounds of live spiny lob-
sters, or over two times the combined imports from all the countries of the western

hemisphere.,

The South African tails are generally individually wrapped in cellophane
before freezing. After grading into sizes, they are packed in flat slat boxes:
holding 20 pounds each. The sizes are: 4-pound to £_pound; 2_pound to 1=pound;

and over l-pound.
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The shipment of fresh, frozen, and cooked spiny lobsters from Mexico, Cuba,

and the Bahamas is dependent on the legal seasons in those countries.

The large
proportion of the im-

= . ¥ Fr & Coolmd Soizy Lobubs ports fromMexico are
Table 3 - U. S, Imports o?lh:::h;nd :ginls. oked Spiny Lobsters shipped during the
of Origi 1948 1 1 g""—'—-*l months of November
ety = A L 145 L 15 | March (Table 4).
Maxion' o, susenbnssusean 2.0'522(9% 1,920,442|1,671,234 | 1,072,935 The season for the
[HonduTras c.eessocsens .e 6, = - - Bahamas runs from
Br, Honduras .......... 135.282 157,538 79,220 - October to March,
Nicarainga ccecscesacess - - - $ 1g.
Bahamas ..........ene.s | 1,197,820( 1,371,701(1,271,677| 1,487,634 “Z;izfub;si:ipsﬁ
CUDS eenvnevnseneensns | 1,150,792| 425,201 250,100| 353,881 P &R
Jomalon o .- suseyssarids i 53,376 4 - | Wuly toDecamber witf
Leeward Islands ...... . 2,03% 13, gg 3,500 - smaller amounts com=
Curacad ..ecesvosscsense - 1.37 - - ing in during January,
Pr.- W -Indies Sieetcves - 7,0 7,004 - February, and March.
;i::t;:lai:ﬂz.. ......... . 5;3.4?6 98?,4 2 : : Shj:pnenta of frozen
Uniom of So. Africa ... | 2,657.178 ;gs',zg 2,56 s ul&b:;:;'c;a;i;
Tokaliic il et By P 6,314, ¥ 0 343,
2 PGS 42,0 be made throughout
the year, The bulk of the shipments were made from December to May in 1947, but

in 1948, there was no outstanding month,

In prewar years, over 400,000 pounds of canned spiny lobster meat from Cuba,
Union of South Africa, and the British West Indies were imported into the United

Table 4 - l&)nthlg Index of U, S, 1
try From Eﬁty imporbd
1

Percent Re AT
Which Imported in 1948 ( bs.) [Jan|Fe Apr Juns | July t ;
Mexico »........ 2,082, 491 7] 1z 1]%{ =% 1] 2] 12] 18] 100
Br., Honduras ... 136, 264 2| 1| | 2] 13 &) SRS g‘é 6| 100
Bahanmas ....... - 1,197,821 71391 161 3] =i . sde iR 18| 100
Caba S eansssiss 1,1%0,892 2| 4l..5] 21 #1458 8| 9{ 10| 19| 17| 16| 100
New Zealand .... 30,410 31 < 13| =] 1] =fo =l The20)s 51 SRS = ISR
Australia ...... 514,290 By JR (0 1. O R L S S 1| 8| 100
Union of So
Africa s 2,657,178 -] 16| 11| 6| 10 -1- 35| 1] ' 30} ‘S| .13] 13] 100
TOtRL 2 d 0t s b By i Pl 5 71 16| 13 B Vi il T00

Note: Honduras, Nicarauga, Jamaica, and Leeward Islands were not included in the index since
their shipments were insignificant,

States. During 1945 and 1946, Cuba was the only shipper and exported to the United

States over 450,000 pounds of canned meat.

1947 when only 136,509
pounds of spiny lobster
meat entered this coun-~
try. However, imports
for 1948 were over two
times the 1945 imports
and amounted to 1,037,710
pounds, with South Africa
again assuming the posi-
tion of the 1leading
country.

(Table 5).

The imports dropped drastically in

Table 5 - U, S, Imports of Canned %1% Lobstar Meat
Country of Origin 194 1 1§4g 1945
Lbs, Lbs. Lbs, Lbs,
i, S T AR oo | 294,546 | 122,359 461,529 | 459,375
Guatenmala seeveveesnsenes : 1,238 - - -
Ne' Zealand Sseoesesencess 19’175 12085 =s s
Union of So, Africa ......| 722,151 1,325 - -
mim ®ssesvsesssssceasscen | @ - - =
Total esescsecssccses ];LO i o 1 ]% 451|53 45;1375

Small quantities were shipped from New Zealand, Guatemala, and China
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Since the tail of the spiny lobster (Figure 1) is often the only part seen
in the wholesale and retail markets in many sections of the United States, a key
to identify the tails has been worked up.

IDENTIFICATION OF SPINY TAILS

The following tentative key to the identification of spiny lobster tails may
be of assistance to the commercial fishing industry in determining the area from
which a particular shipment of fresh or frozen tails was exported, Inasmuch as it
is subject to the errors and limitations mentioned above in the introductory re-~
marks, the key should be used with some caution.

Included in this key are all the species of spiny lobsters usually recognized
today, with the exception of those of the genus Puerulus; the identification of
the latter from tails alone is impractical, and the four known forms are not suf-
ficiently common to be of commercial importance. Most of the species covered here
will never be encountered in commercial catches because of their rarity. They
are included only because one or two of these scarce forms might appear in a ship-
ment and give a clue to the original locality not provided by the predominant
species., For instance, there is no simple way of distinguishing a shipment of
Jasus lalandei lalandei from South Africa from a lot of the same form from Austra-
lia. If, however, a tail of Panulirus homarus (a South African species) or of
Jasus verreauxii (an Australian form) happened to be included, the exporting country
could be determined with some assurance,

For the benefit of those unfamiliar with taxonomic keys of this kind, the
following remarks are offeréd. It will be seen that the key is composed of num-—
bered couplets of more or less contradictory statements. To identify a particular
spiny lobster tail, one begins with the first couplet and selects the statement
which describes the specimen at hand. Proceed to the couplet number indicated at
the end of the appropriate statement and continue in the same manner until a species
name is reached., The numbers in parentheses indicate the previous couplet used
in each case so that, when it is obvious that the wrong choice has been made at
some point, steps can be retraced to the guestionable couplet without starting
at the beginning once more.

The authors are well aware of the presence of errors and deficiencies in this
key. Changes suggested by those using it will be gratefully received. Suck cor—
rections and additions, based on the examination of much more material than can
be accommodated in even the larger museum collections, can materially advance our
meager knowledge of the systematic relationship and distribution of spiny lobsters.

TENTATIVE KEY TO THE TAILS OF SPINY LOBSTERS (PALI;URIDAE)
WITH THE EXCEPTION OF THE GENUS PUERULUS

Species marked () are lnown to be of commercial importance (see Table 1).

Species marked (+) are probably of some commercial importance because of their
size and abundance, although definite confirmation is laclking.

Species marked (f) are probably of no commercial importance because of their
small size or rarity.

1. One or more transverse grooves on each of first five segments .....ecccvececes 2,

No transverse grooves on any segments RFUE JB) wiswsiss ontine st o viimis Sainsiwns s 16,
17Ident1f1ca.tion of this species from the tails alone is impractical,




2 (1).

3-(2),

4 (3).

5 (4).

6 (5),

7 (6).

8 (6).
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Four transverse grooves on second to fifth segments (Fig. 3a). Each segment

produced on each side into one well-developed tooth and, behind it, a shorter
one which may have a few very small teeth or denticles on the hind margin
(rig. Sb). Color, brick red with yﬂllo'ish stripes and dots esesseseesvee
eessesssesscssssencesssce Justitia longimana longimana (R, Milne Fdwards) #

(West Indies
$9090c0c000000 00000000 PReRveteonns Justitia lonﬂim mauri tians (Miers *
itius

Not more than one or two transverse grooves on second to fifth segments ... 3.

Two transverse grooves on second to fifth segments, forward groove of each

segment continuous from side to side, the hind one interrupted in the

middle, Each segment produced on each side into two curved teeth, the

forward one being the larger. Color, reddish to yellowish-brown c.......

PP I N0000Re0e0sRNRSeRIRReRROREROR, Palinusms tr\mca-t‘ls (H. mlm Ed'ardsg #
#

(West Indies
0000000030000 000I0c03000003000000080000s0 Palinustus mossambicus (hmd
zPortu.guese Tast Africa and Sulu Sea)

&
Only one transverse groove on each of first five segments (Fig. 4)......... 4.

Each segment provided on each side with three nearly equal teeth and one

or two smaller ones behind them (Fig, 4b). A lengthwise ridge at middle

of each segment (Fig. 4a). Transverse grooves on first to third segments

continuous from side to side, those on the other segments interrupted by

the ridge. Color, yellowish with brick-red tint on the upper surface ,..

2000 9000000002000 00000000000 c0aPPRROOYE Lin\!pa.rus trigoms (von Siehold. *
(Japan, Formosa

Each segment produced on each side into not more than two principal teeth,

of ten with much smaller teeth or denticles behind them ......cceceeseeece Da

Each segment produced on each side into two principal unequal teeth

Figl Sb LA R R RN R L R R RN R R R A R N R A RN RN NN RN N N N N NN ) 6.

Fach segment produced on each side into one principal tooth, behind which

the margin of the segment is rounded and of ten provided with several
much smmller teeth or denticles (rig. 7b) Vm s eae st sas s s aeinbnns il

Upper surface more or less covered with prominent scale-like ornamen-

tations (Fig. 53). COlor, reddish-brown *0 000000000200 Pe0000RCcPOOOOBOS 7-

Upper surface largely smooth, without scale-liks crmamentation ............ O.

Scale~liks ornamentation covering nearly all of upper surface except

in the tranaverse EIrOOVES .. eecescssisne asienssissnnsscassnnssoisnsin: e tne
wecesssssssssssscsescssosecsss Jasus lalandei lalandei (H, Milne Fdwards) #*
(Cape Cross (West Africa) to Algos Bay (South Africa) and southeast coast

of Australia from Pt. Stephen (New South Wales) to Reevesby Is, CSouth
An.stra.lia))

Broad, smooth regions devoid of scale-like ornamentation along forward and

1(11nd ua.;'gins of each segment and on entire forward half of first segment
Fig. 5 .l.ﬂ...IO........."‘...l.....C.......II....'............Il...'.
ssecstecessssassssssssscersase dJasus lalandei frontalis (H. Milnse Edua.rds)*
(Jusn I)?ernandez, New Zealend, Tasmania, St. Paul Is,, and Tristan da

Cunha,

Color reddish or plum-colored with a broad yellow transverse band on each

segment in the region of the transverse Zroove ....ceceecseccccecscsssces
tecsecssssnssssssninsnsess Pamlirus japonicus marginatus (Quoy & Gainerd;
" (Hawaiian Islands

Upper surface without stripes, usually spotied, occasionally plain ....eeee 9.
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FIGURE 3

(A) (8)

JUSTITIA LONGIMANAS

FIGURE 4

(a) (8)

LINUPARUS TRIGONUS

FIGURE S

(a) (B)

JASUS LALANDE| FRONTALIS

FIGURE 6

(a) (8)

PANUL |RUS ARGUS

FIGURE 7

PANULIRUS |NFLATUS
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9 (8), A pair of large yellow spots bordered by dark color on second and sixth
segments, and similar but much smaller spots on third to fifth segments
ng. 1 m 6) IR R R R R R R R R R R RN mm(hmillc) *
Bermudas, Bshamas, West Indies, and Atlantic and Gulf coasts of America
from Florida to Rio de Janeiro

Upper surface covered with many small yellow or whitish spots, (rarely
plain colored or marbled with yellow or white in P, jgonicns)
SR e R R R R R R R R A R R R R R A ) Pmlim Ettam
(Parmlirus echinatus(Smith)is probably this species.)
(Bermudas and Atlantic coast of America from Florida to Brazil and St.
Panl's Rocks)

C s P8 IR P et INNRNINNOEteNRTENRERIRGAIRDTETS Parmulirus i@mm (von Siebold) *
TEest Africa to Jepan, Polynesia

e R L T P e Pmu_]:im penicillatus (011'101' t

(East Africa and Red Sea to Korea, Polynesia, Hawalian and Galapagos Is,)

Latreille) ¢

10 (5). Transverse grooves with uneven margins, contimucus from side to side or
very 1ndi5tincuy in“rr\q’fﬂd R R T R 11,

Transverse grooves with regular margins, secand to fifth segments clearly
intermpted in the Mddle ,sececiiesassianevtnsonintegeassasshnssniswune 20
11 (10). Transverse grooves indistinctly interrupted. Color, olive-green with fine
yellow dots on first three segments, becoming larger on last three; dots
not forming lines near hind margins of segments; yellow spot on each side
d em QSMt LR R R S R N R RN RN RN L R
LA R R R R R EEEREENEEEREEREBEEEEEEREERENREERERE RN ENERERN ) Imlﬂirus ‘E hheilleg
(Western Indian Ocean to Japan and ay Archipelago

Transverse grooves contimuous, Color as above except that yellow dots
are so close together near the hind margins of the first two segments
that they form a nearly continuous line; on third and fourth segments,
a series of lines and dots; and on last two segments, simple dots .......
LR R R L R R L A R R R RN LA R R R R R E R EREEREREEE RN melirns hom (mmus)
{Red Sea and South Africa to Jepan snd Polynesia)

12 (10). Uppcr surface Wmly mlond. not spotbod or 8(71'1?0(1 R 130
Upper surface distinctly spotted or skXiped .accennsvonsnmannnstnannniniean NS

13 (12). Transverse grooves filled with short hairs, Color, greenish-yellow .......
LR R R R R L R L R P T R R, Pmmim inh@m (wl) *
(Pacific coast of America from Monterey Bay to the Gulf of Tehuantepec)

Transverse grooves entirely devoid of hairs, Color, brick-red .....

P R I X ] Palims mita‘nim zé;;!;;i) #
(Atlantic comsts of Europe and Africa from Southsast Ireland to Senegal)

14 (12). Color somewhat variable but without bands ar stripes, usually deep wine-
red with a large white or yellow patch on each side of each segment and
an additional spot in the middle of the sixth segment ....eecscqesceccccs
D Tl T AP A A mims elcphal zrlvbl'iCh‘l) #*
(Medi terranean and Atlantic coasts of Europe and Africa from the Orkneys
and Hebrides to Cape Bojador, West Africa

Upper surface with white or yellow bands Or Stripes seeececcecsccsssccsecese 15

15 (14). Color, bluish-green; toward hind margin of each segment is a transverss
yellowish band, limited in front and back by bands of Prussian blue; a
very distinct yellow patch on sides of second, third, and fourth seg-
ments, Transverse grooves very shallow ,,, Panulirus rissonii (Desmarest) *

(Westarn Mediterranean, west coast of Africa from Cape Barbas to Mogsamedes
and Praya Amelia, and Cape Verde Is,)

- |
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16 (1).

17(16).

18(17).

19(18).

20(18).

21(20).
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Color, orange or pinkish with transverse stripes of yellowish-white .....
©00c 0000000000000 0s0stsRoss s Palin“r\ls gild:.risti 11Mlu (Stebbing *
alse Bay to Algoa Bay, South Africa
e S s sAsinases vaags spss sas POLLINS gilcheistl dsl (Barnard) #
lagoa Bay, Portuguese t Afriea 4

o.p-oooo-oo.o.o-oocloo-.;oou P&lim 11d1risti mtalensi. (Wd
zhta.l coast of Africa from Unkomaas River to Tugela Miver, and off

Delagoa Bay)

All segments without side teeth, nearly rectangular ,..c...cceceeeasssses

e abassaaysesnnsassnsasnsy Lalionrel lng gg\dla.chi lachi (von Martens

(Cuba and Barbados

et asmasas mussosevuvsansesss LBLINAIrOLIUY &mdl&chi wienecksi (dO Man #
(Mauritius and Sumatra

-

Each of second and third segments, at least, produced on each side into
one principal tooth, behind which the margin of the segment is rounded
and usually provided with a few mich smaller teeth or denticles (Fig. 7b) 17,

Upper surface of segments bearing scattered pimple-like elevations,
Color, greenish ,.escceveeecseacscss Jasus verreauxii (A, Milne Edva.rds; *
New South Wales, Tasmania, and New Zealand

Upper surface without piﬂpla"lib elevations R L T 180

Yellow color on dorsal surface restricted to spots or marbling, no
sha.rply defined ‘b‘a.nSVerse bands Of yellow etc00esPseesetenbosRORERIRES 19.

A distinct yellow or whitish transverse band near hind margins of first,
second. and thiﬂ segmnts AR AR N R E AT AR R R R R N E R RN ENE RN E R AR E N RN ERERENE}R] m.

Color, greenish with patches of blue and yellow .c.eeececosscocssscssnacs
PP 0000000000000 006000000ccc00Re0sRR0. Pamilirus ornatus (Fa.briCi\lS) 3
(Red Sea and South Africa to Formosa and Polynesia)

First three segments greenish on forward part, dirty red on hind part, and
provided with a line of yellow dots very near hind margin; yellow spots
on sides of segments, Last three ssgments dull green with a broad deep
red band on hind part, also with yelld" dots Es 0P 00000000 etann0Rls
0000080000000 E00000000000s00BBRRORSS Pa.mllirus laavicauda (La.treille) ¥
(Cuba and Atlantic coast of South America from French Guiana to Brazil)

Color, indigo-blue with a fine transverse line near hind margins of each
of first three segments, Last three segments without a transverse line,
but with quite strong and regularly placed ysllow spots (Fig. 7) ...
00000000000 0s00000TEe0e000T0000ce00TCRRTS Panulirus inflatus (BOUVier) ¥*
(Pacific coasts of Lower California and Panama, and Hawalian Is.)

Color, greenish with transverse yellow stripes on all segments .e.ceves.. 2,

Trangverse yellow stripes bounded by blue on either side ......c.cesecees
0000000000000 0000PREEReOcatsenttoRLe Panulirus wversicolor (L&tl’eille; 1
(East Africa to Japan and Polynesia

Transverse yellow stripes not bounded by blue ......cscevscsssccssvescsss
0000000000000 0000008saReetnenensasoncenae PB-nuliruSLolm (Hﬂrbst) b
zlhuritius, coasts of India from Baluchistan to Singapore, Malay
Archipelago, Indo-China, Japan, and Polynesia)
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