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Abstract 
T H I S common New Zealand marine littoral shrimp is referred to tlie subgenus 
Palaemon s.s. All previous distributional records are critically examined and the 
South African, Australian and South American records are regarded as doubtful. 
The external morphology is described in detail, and a brief comparison made with 
P. serratus and P. elegans of European waters and P. northropi of West Indian waters. 

THE majority of species in the Natantia were long known in the literature only 
by curt diagnoses such that confusion between species has taken place in the 
past and some "species" have been credited with an extensive distribution. This 
has occurred in the case of the commonest New Zealand marine littoral shrimp, 
Palaemon affinis M.-Edwards, 1837, for which as yet there has been no complete 
morphological account. Holthuis (1952) states that in an earlier paper he demon-
strated a confusion of species in that P. affinis was formerly regarded as having 
a south circumpolar range but extending in the Atlantic at least up to the West 
Indies. Holthuis has shown that the species of Palaemon occurring in the western 
Atlantic from Uruguay to the West Indies is P. northropi (Rankin, 1898) and 
records of P. affinis from those waters are erroneous. There are also now grounds 
to consider the circumpolar range of P. affinis as doubtful. Krauss (1843) re-
corded P. quoianus (syn. of P. affinis) from the coast of Natal, South Africa. 
Lenz and Strunck (1914) describing specimens from the German South Polar 
Expedition 1901-03, collected in Cape Town Harbour and Stebbing (1914) de-
scribing specimens from the Scottish National Antarctic Expedition 1902-04, 
collected at Saldanha and Reitz Bays, South Africa, both place them as P. affinis, 
and on the descriptions given the animals could belong to P. affinis. The data 
given clearly indicates the subgenus Palaemon but specific identification requires 
re-examination of the material. Miers (1876) has listed P. affinis from the Cape 
of Good Hope and the Falkland Islands, indicating possible unrecorded early 
specimens in the British Museum labelled as from these localities. Thomson's 
(1903) and Chilton's (1909) Falkland Islands records are probably fide Miers. 
Balss (1929) in a distributional chart showing the circumpolar distribution of 
this species, uses these records; but Barnard (1950) in his excellent comprehen-
sive account, reports that he has been unable to confirm the presence of the 
species in South Africa even at the localities given by Krauss, Stebbing, and Lenz 
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and Strunck. Records of the species in Australian waters are aiso now doubtful, 
Although Spence Bate (1888) describes and figures typical specimens from 
Port Jackson, Sydney, and both Thomson (1903) and Chilton (1909) refer to 
the species as occurring in Australia and Tasmania, both these Australian records 
probably being fide Bate, Haswell (1882) working at Sydney and Hale (1927) 
working at Adelaide have no reference to the species in Australian or Tasmanian 
waters. I t is probable then that Spence Bate was handling erroneously labelled 
specimens. Barnard (1950) restricts the distribution of P. affinis to the West 
Indies and New Zealand without discussion on the occurrence in the former. 
Balss (1929) in his circumpolar distributional chart (p. 206) records P. affinis 
from the Magellan region of Chile but gives no authority for this record, nor is 
it mentioned in his text. Neither Doflein and Balss (1912) describing material 
from the Hamburg Magellan Expedition 1892-93, nor Ortmann (1911) describing 
the Crustacea of the Princeton University Expedition to Patagonia 1896-99, 
record P. affinis from these regions. Also Holthuis (1952) in an account of the 
Palaemoninae of the Americas does not include this species in that faunal list, 
but restricts it to the New Zealand coast. I t is suggested therefore that Balss's 
unsupported record could well be an error during the preparation of his chart. 
Filhol (1886) records P. affinis from Campbell Island. The New Zealand Sub-
antarctic Islands records of Thomson (1903), Chilton (1909) and Balss (1929) 
are all apparently based on Filhol. Chilton does not refer to any specimen 
collected by the Philosophical Institute of Canterbury Subantarctic Islands Ex-
pedition, 1907, in his account of the Crustacea. The collections of Natantia from 
the Cape Expedition are not available, but a small collection made by Mr. J . H. 
Sorensen at Campbell Island contains no P. affinis, although this includes a shore-
line collection. 

The type locality of P. affinis is given as New Zealand, the species being 
named by Milne-Edwards (1837) from material which was not well enough 
preserved for him to give a complete description. He stated that it resembled 
P. squilla (Linnaeus, 1758), a European species, differing- only by the fact that 
the second pair of legs were shorter than in P. squilla. Following this brief 
account of P. affinis, Milne-Edwards gives a description of P. quoianus based on 
material collected in New Zealand by Quoy and Gaimard, naturalists on the 
"Ast ro labe" during d'Urville's second visit to New Zealand, 1826-1829. The 
two species wTere recognised as the same by Miers, Thomson and others, with 
P. affinis having page priority. P. quoianus was described by M.-Edwards as 
very similar to P. squilla, though in this case he was able to give a short descrip-
tion. Thus the following intimately detailed account of the external morphology 
of typical specimens from various localities around the New Zealand coast and 
from the Chatham Islands has value in providing a basis for the checking of 
specimens similar to this species taken in other countries, so that the true range 
for P. affinis may be finally determined. 

The following briefly sets out the records of P. affinis as formerly accepted 
other than for the West Atlantic: 

1843. Palaemon quoianus Krauss, Sfidafrik. C r u s t : 55. (South African 
record.) 1843. Palaemon quoianus White, Dieffenb. Yov. N.Z. TT: 268. (N.Z. 
record.) 1852. Palaemon affinis Dana, TT.S, Explor. Exped. Crust.: 584 (Descr., 
N.Z. record.) ; 1855 Atlas, PI. 38, Fig. 5 a-g. 1876. Leander affinis Miers, Cat. 
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N.Z. Crust.: 85 (Descr., N.Z., Falkland Is. and S. African records.) 1886. 
Leander affinis Filhol, Miss. lie. Campbell, Zool., 3 (2) : 434 (Campbell Island 
record.) 1888. Palaemon affinis Spence Bate, "Chal lenger" Macrura: 782, PI. 
128, Fig. 5 (Descr., Fig., Australian record.) 1903. Palaemon affinis Thomson, 
Trans. Linn. Soc. ser. 2, V I I I (ii) : 450 (Descr. N.Z. record.) 1909. Palaemon 
affinis Chilton, Subantarctic Is. N.Z. ii: 614 (N.Z., Australian, Tasmanian, Falk-
land Is. and S. African records.) 1910. Palaemon quoianus Stebbing, Ann. S. 
Afri. Mus. V I : 384 (Krauss's S. African record.) 1911. Leander affinis Chilton, 
Bee. Cant. Mus. I (3) : 305 (Chatham Is. record.) 1912. Palaemon affinis Thom-
son, T.N.Z.I. X L V : 240 (N.Z. record.) 1914. Leander affinis Lenz and Strunck, 
Deutsch Siidpolarexpedition, 15 Zoo. 7 (3) : 322 (Descr. S. African record.) 
1914. Leander affinis Stebbing, Trans. Boy. Soc. Edin. 50: 287 (Descr. South 
African record.) 1921. Palaemon affinis Thomson, N.Z. Board Sci. Art. Bull. 2: 
107 (N.Z. record.) 1925. Leander affinis Kemp, Bee, Ind. Mus. X X V I I : 292 
(N.Z., Chatham Is. and S. African records.) 1925. Leander quoianus Kemp, 
Bee. Ind. Mus. X X V I I : 294 (close to P. affinis.) 1929. Leander affinis Balss, 
Senckenbergiana 11: 206 (Chile, N.Z., Subartarctic Is. and S. African records.) 
1950. Leander affinis, Leander quoianus Barnard, Ann. S. Afri. Mus. X X X V I I I : 
781, 783 (review of S. African records.) 1952. Palaemon affinis Holthuis, Allan 
Hancock Foun. Occ. pap. 12: 196 (Comparison with P. northropi.) 

Tribe: CARIDES 
Family: PALAEMONIDAE 

Subfamily: PALAEMONINAE 
Palaemon Weber, 1795. 

Palaemon (Palaemon) affinis M.-Edwards, 1837. 
1837. Palaemon affinis M.-Edwards, Hist. Nat. Crust. II : 391. 
1837. Palaemon quoianus M.-Edwards, Hist. Nat. Crust. II : 393. 
1870. Leander affinis Miers, Cat. N.Z. Crust.: 85. 
1888. Palaemon affinis Spence Bate, "Challenger" Macrura: 782. 

This species was placed by M.-Edwards (1837) in g. Palaemon Fabricius, 
1798. Miers (1876) while placing it in the genus Palaemon Fabr. used Leander 
Desmarest, 1849, as a subgenus of Palaemon and referred to the species always 
as Leander affinis. Stebbing (1914) describing South African specimens, placed 
them as this species, which he put in the genus Leander and was followed in this 
by Lenz and Strunck (1914) and Balss (1929). Rathbun (1904) explained that 
Palaemon was referable to Weber, 1795. Holthuis (1952) shows clearly the 
differences between Leander and Palaemon Weber, 1795, which can be sum-
marised as follows: in Leander the 1st pleopod of the male bears an appendix 
interna; the mandible, a two-jointed palp; the branchiostegal groove is absent; 
no transverse rows of hairs on the posterior margin of the propodite of the 5th 
walking leg. In Palaemon the 1st pleopod of the male does not bear an appendix 
interna, the mandible bears a two- or three-jointed palp, the branchiostegal groove 
is generally distinct and the propodite of the 5th walking leg has transverse rows 
of hairs on the distal portion of the posterior margin. Accordingly the present 
species is placed in the genus Palaemon Weber, 1795. Holthuis defines subgenera, 
and it can be clearly seen from his key (1952) that P. affinis belongs to the sub-
genus Palaemon s.s. Weber, 1795, by not having the elevated basal crest of the 
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rostrum characteristic of the subgenus Nematopalaemon Holthuis, 1950, and by 
having a three-jointed palp as distinct from the two-jointed palp characteristic 
of the subgenus Palaeander Holthuis, 1950. 

The American East coast species with which it has been confused is Palaemon 
(.Palaeander) northropi (Rankin, 1898), with a distribution from Bermuda to 
Uruguay. Heilprin (1888) first recorded specimens of P. northropi as P. affinis, 
and it was the practice to refer material from those waters to Palaemon or 
Leander affinis. Holthuis (1952) states that Palaemon affinis Heilprin (non 
M.-Edwards) is identical with Palaemon northropi (Rankin) and is quite dis-
tinct from Palaemon affinis M.-E. from New Zealand, the differences being: 

"1 . The rostrum of P. northropi is longer and more slender. The unarmed 
distal portion is relatively longer than in P. affinis. 

2. The free part of the shorter ramus of the upper antennular flagellum in 
P. northropi generally is shorter than the fused part, in P. affinis it is 
longer than the fused part. 

3. The mandibular palp in P. northropi is two-, that of P. affinis three-
jointed. 

4. P. northropi is smaller and more slender than P. affinis. 
5. P. northropi is a form of the American east coast, P. affinis is a species 

of N.Z. waters." 
The following description is based on a large female specimen, since, locally 

females are more numerous in collections than are the smaller-sized males, and 
the female shows variation in the setation of the pleopods during the breeding 
and non-reproductive phases. Hoglund (1943) discusses the importance of the 
breeding-dress. Useful differences between male and female are noted in the 
account. 
Description of Study Specimen 

Carapace length, 13-3 mm., female, Lyall Bay, Wellington. 
Rostrum compressed, slightly longer than the carapace, deepest in the middle, 

which is anterior to the cornea, curving slightly dorsally anterior to this, to end 
in an acute point; the proximal portion, two-thirds of the greatest depth, naked 
below but armed above with three anteriorly directed equally spaced teeth; 
three acute teeth anterior to these on the dorsal edge, the anterior, separated from 
the next by more than the average distance between the others, very small and 
immediately subterminal so that the tip of the rostrum is almost bifid in appear-
ance. The ventral edge is armed with five anteriorly directed, slightly curved 
teeth, the 1st being just anterior to the deepest part of the rostrum and the 5th 
separated from the tip by more than the average distance between the others. A 
low lateral ridge commences at the posterior dorsal portion of the orbit, curves 
above the level of the cornea to pass along the mid-dorsal line of the rostrum anil 
fades out above the 3rd tooth on the ventral edge. There are fine plumose setae 
present on the dorsal and ventral edges of the rostrum, between the teeth but 
not on the teeth themselves. Each side of the ventral proximal edge bears a row 
of plumose setae from inside the orbit to the anterior limit of the cornea. 

Carapace deep, greatest deptli is two-thirds of length. Surface smooth, armed 
with one dorsal anteriorly directed tooth placed at a distance behind the posterior 
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TEXT-FIG. 1 .—Palaemon (Palaemon) affinis M.-Edw. FIG. 1—Carapace and abdomen, left 
lateral view. FIG. 2—Left mandible, dorsal view. FIG. 3—Left 1st maxilla, dorsal view. 
FIG. 4—Left 2nd maxilla, dorsal view. FIG. 5—Left 1st maxilliped, dorsal view. FIG. FI— 
Left 2nd maxilliped, dorsal view. FIG. 7—Left 3rd maxilliped, ventral view. All drawnigs are 
of study specimen (female, carapace length 13.3 mm.) arid Figs. 2-7 are on the same scale, 
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TEXT-FIG. 2.—Palaemon (Palaemon) affinis M.-Edw. FIG. 1 .—Right ocular peduncle, dorsal 
view. FIG. 2—Left antennule, dorsal view. FIG. 3—Left antenna, ventral view. FIG. 4—Left 
1st walking leg, medial view. FIG. 5—Left 2nd walking leg, lateral view. FIG. 6—Left 3rd 
walking leg, lateral view. FIG. 7—Left 4th walking leg, lateral view. FIG. 8—Left 5th walking-
leg, lateral view. FIG. 9—Left 1st pleopod of a female in breeding dress, anterior view. FIG. 
10—Left 1st pleopod, anterior view. FIG. 11—Left 2nd pleopod, anterior vieAv. FIG. 12— 
Left 3rd pleopod, anterior view. FIG. 13—Left 4th pleopod, anterior view. FIG. 14—Left 
5th pleopod, anterior view. FIG. 15—Left uropod, dorsal view. FIG. 1G—Telson, dorsal view. 
FIG. 17—Endopodite of a left male 2nd pleopod, anterior view. All drawings, except Figs. 9 
and 17, of the study specimen (female, carapace length 13.3 mm.) and all Figs, except Fig. 17 
are on the same scale. 
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ABBREVIATIONS 
A—Anteimal spine. 
AI—Appendix interna. 
AM—Appendix masculina. 
B—Basipodite. 
B1—First element of basipodite. 
B2—Second element of basipodite. 
BG—Branchiostegal groove. 
BS—Branchiostegal spine. 
C—Cornea. 
CA—Carpopodite. 
CB—Calcified bar. 
CO—Coxopodite. 
D—Dactylopodite. 
El, 2, 3, 4. Endites 1, 2, 3 or 4. 
EA—Excretory aperture. 
'EN—Endopodite. 
EP—Epipodite. 

EX—Exopodite. 
I—Ischiopodite. 
IP—Incisor process. 
L—Lateral lobe. 
L. l—First lobe. 
M—Meropodite. 
MP—Molar process. 
0—Ocellus. 
P—Propodite. 
PL—Pleurobranchium. 
PM—Mandibular palp. 
PO—Podobranchium. 
PR—Protopodite. 
S—Scapliocerite. 
ST—Stylocerite. 
TS—Terminal setae. 
1, 2, 3—Elements of the ocular peduncles. 

tooth of the proximal portion of the rostrum equal to the depth of this portion, 
and thus in the line of the dorsal rostral series. 

The rounded anteroventral angle of the orbit projects anteriorly to just beyond 
the base of the posterior dorsal tooth of the proximal portion of the rostrum, the 
orbit itself being two-thirds as deep as it is wide. Ventral to this angle th^ 
anterior edge of the carapace has a wide shallow emargination and an obtusely 
rounded anteroventral angle (the pterygostomial angle). This pterygostomial 
angle falls just short of the level of the anteroventral angle of the orbit. The 
ventral margin of the carapace curves smoothly from the pterygostomial angle 
to the deepest part of the carapace which is at approximately one half the distance 
between the anterior and posterior margins. Posterior to this, the ventral margin 
curves dorsally into the smoothly convex ventral half of the posterior margin, 
there being an obtuse posteroventral angle. The dorsal half of the posterior 
margin is widely emarginate above and is more anterior than the convex ventral 
half. The posteroventral margin, the ventral half of the posterior margin, and 
a small portion of the branchial region of the carapace are covered by the anterior 
projection of the pleuron of the 1st abdominal somite. The mid-dorsal line of 
the carapace is smooth and unarmed except for the single tooth described above. 
The surface of the carapace is smooth and except for the faint branchiostegal 
groove, shows no sign of grooves or ridges, but bears two anteriorly directed 
spines near the anterior margin. The antennal spine is strong and situated 
one-half its length behind the anterior margin just below the suborbital angle. 
The branchiostegal spine is situated just posterior to the anterior margin in the 
centre of the wide emargination. Two faint sutures can be seen running pos-
teriorly from the dorsal and ventral edges of the spine, the dorsal one, the 
branchiostegal groove, being about four times the length of the spine and more 
distinct than the ventral one which is subequal in length to the spine. 

Thus we have the carapace with a large dorsally curved rostrum barely 
longer than the scaphocerite, armed with seven teeth above and five below (i.e., 
counting the single dorsal tooth of the carapace in the rostral series). Two 
spines, the antennal and the branchiostegal, are present on the otherwise smooth 
Cfirapare, 
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The abdomen is bent ventrally at the third somite and has the pleuron of the 
second somite overlapping that of the first and third. The first abdominal somite 
is just over two and one-half times as deep as it is long (length measured at the 
dorsal mid-line). The anterior margin of the tergum is weakly and irregularly 
emarginate, but the anterior margin of the pleuron expands over the postero-
ventral margin of the carapace, and then curves smoothly into the ventral margin. 
The posterior margin of the pleuron is covered by the anterior margin of the 
pleuron of the second somite. I t has, however, a rounded posteroventral angle 
and a weakly emarginated posterior margin. The posterior margin of the tergum 
is weakly convex when viewed laterally, but curves smoothly from one side to 
the other, there being no ridge or spine on the straight mid-dorsal line of the 
somite. The posterior margins of all the following terga are similar to the above, 
and the surfaces of all the somites are quite smooth. Setae are present on the 
entire anterior and ventral margins of the pleuron of the first somite. 

The second abdominal somite is two and one-half times as deep as it is long. 
The anterior margin of the tergum is obscured by the overlapping posterior 
margin of the preceding tergum. The anterior margin of the pleuron is convex 
and curves smoothly into the ventral margin, which is straight for a short dis-
tance before passing into the convex posterior margin, there being no postero-
ventral angle. There is a distinct emargination in the posterior lateral margin 
of the somite between the strongly convex pleural and weakly convex tergal 
margins. The mid-dorsal line is weakly convex and setae are present on the 
posterior half of the ventral margin of the pleuron. 

The third abdominal somite is the largest and has a strongly convex mid-dorsal 
line giving the abdomen a distinct ventral bend. It is less than twice as deep 
as it is long. The anterior margins of the tergum and pleuron are obscured by 
the second somite. The ventral and posteroventral margins of the pleuron are 
smoothly convex and form an arc of a circle; the posterior margin is weakly 
concave, forming a wide shallow emargination before passing into the straight 
posterior margin of the tergum. Setae are present on the ventral margin of 
the pleuron. 

The fourth abdominal somite is smaller than any of the preceding, its depth 
being only one and one-half times its length. The anterior margin of its tergum 
and pleuron are obscured by the third somite. The ventral margin of the pleuron 
is straight; there is a bluntly rounded posteroventral angle and relatively straight 
posterior margins of pleuron and tergum. A small emargination occurs at the 
junction on the posterior margin of the pleuron and tergum, and there is a small 
dark posterior projection within this emargination. Setae are present along the 
ventral margin of the pleuron. 

The fifth abdominal somite it still smaller, its depth being one and one-half 
times its length. The anterior margin of both its tergum and pleuron are also 
obscured. The ventral margin is weakly convex and ends. in an acute postero-
ventral tooth. The posterior margins of the pleuron and tergum make a straight 
line except for a small emargination and projection at the junction of the pleuron 
and tergum, similar to that on the fourth somite, Setae are present along the 
ventral margin of the pleuron, 
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The sixth abdominal somite is almost twice as long as it is deep. The ventral 

margin is very weakly concave and ends in an acute posteroventral tooth. Just 
above this there is a small tooth on the posterior margin which has an emargination 
in the ventral half and the dorsal half is produced into a wide lateral posteriorly 
projecting point as long as half the posterior margin. Setae are present on the 
posterior quarter of the ventral margin. 

The telson is tapering, longer (measured along the mid-dorsal line) than the 
visible par t of the sixth somite and its maximum length is a little more than 
three times its width. I t is armed posteriorly with a small acute tooth in the 
mid-line. On either side of this medial tooth there is a long posteriorly directed 
spine, in length one and one-third the width of the posterior margin of the telson. 
Lateral to each of these long spines, there is another small posteriorly directed 
spine, one-third the length of the former, which arise as do the long spines from 
the posterior margin of the telson. Two long plumose setae arise, one on each side 
of the medial tooth, and project posteriorly almost as fa r as the long spines. 
Four small posteriorly curved subequal spines project as though through the 
dorsal integument of the telson, one pair at one half the distance between the 
anterior and posterior margins and the other pair at three-quarters of this 
distance. 

The ocular peduncles arise laterally from a short transverse calcified bar which 
lies between the ventral proximal portion of the rostrum and the dorsal proximal 
portion of the antennules and is attached posteriorly. There is a short, 
blunt process, the interocular tooth, projecting anteriorly from the mid-dorsal 
line of this bar. The peduncle consists of three elements, the first short, the 
second, the shortest, being only partly visible, and a large third element which 
bears the corneal surface. The cornea is hemispherical and there is an outer 
clear layer of chitin separated from the inner pigmented cornea. On the centre 
of the dorsal proximal margin of the corneal surface, there is a small emargination 
bearing a prominent black ocellus. 

The antennule consists of a protopodite of three elements and two flagella. 
The coxopodite is longer than it is wide, being one and one-half times as long 
as the basipodite, which consists of two elements. The coxopodite has a smooth 
deep excavation on the proximal portion of the dorsal surface to receive 
the ocular peduncles, and the distal portion is expanded. The coxopodite bears 
a large lateral plate, the stylocerite, subequal to the element itself. The stylocerite 
appears to be divided into two parts, separated by a faint irregular suture. The 
proximal part is small and has a prolongation of its lateral margin as an anteriorly 
projecting spine for half the length of the distal part, which also has an anteriorly 
projecting spine as a distal prolongation of its lateral margin. The medial face 
is flat and vertical, thus the coxopodite is triangular in cross section. There is a 
small anteriorly curved tooth half way along the medial edge of the ventral face, 
invisible in dorsal view. The coxopodite bears a single row of plumose setae 
along the dorsolateral side of the distal expansion, a row across the dorsal side 
of the expansion a little below the distal margin of the element, a small semi-
circular plumose row flat on the posterodorsal region of the stylocerite and several 
small irregular tu f t s on the dorsal proximal portions of the element and stylo-
cerite. On the ventral surface of the stylocerite there is one long plumose row 
near the lateral edge of the proximal part and another near the lateral edge of 
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the distal par t which passes on to, and along, the convex distal margin. The 
articulation between coxopodite and basipodite is weakly concave, but that between 
the first element and the second is strongly concave, setose and with two small 
distal projections of the first element going one-third of the way up the lateral 
and medial faces of the second element. Another row of plumose setae is present 
along the dorsal par t of the entire medial face of the coxopodite and continues 
along the medial face and projection of the first element, which also has a plumose 
row on the lateral distal projection and irregular lateral and medial longitudinal 
rows on the dorsal surface. There is a short plumose row on the distal par t of 
the ventral surface of the second element, invisible in dorsal view. The exopodite 
and endopodite both articulate at the distal end of the second element, the endo-
podite articulation being slightly distal to that of the exopodite. The basal 
element of the exopodite is large, all the following elements being only about one-
half its length. After a distance equal to the length of the basipodite, the exopo-
dite bifurcates into two flagella, the inner of which is short, subequal to the coxo-
podite, thus being longer than the fused portion and bearing a large number 
of close transverse rows of short setae along its entire ventral surface. The outer 
flagellum is very long, many times the length of the protopodite and without 
setae. In the endopodite we have a large basal element and a long flagellum 
consisting of smaller equal elements. This flagellum is subequal in length to the 
outer flagellum of the exopodite and also without setae. 

The antenna has a protopodite of two segments. The coxopodite is small and 
indefinite in outline, but the basipodite is large, long, and bears a stout anteriorly 
directed tooth on its distal ventrolateral edge. Very close to the proximal medial 
margin it bears the excretory aperture which is raised on a small projection. On the 
ventral face of the antenna the basipodite has two sinuous flanges, the margin of 
the more anterior is acutely convex. The exopodite is dorsal in position and 
obscures the proximal portion of the endopodite in dorsal view. The former is 
a broad, thin, dorsoventrally flattened ramus, the scaphocerite, extending 
anteriorly almost as far as the tip of the rostrum. The lateral edge is straight, 
without setae, terminating in a large strong spine. A small suture is visible on 
the ventral surface running from the medial posterior edge of the spine about the 
spine's length diagonally across the scaphocerite. The distal margin is strongly 
convex and projects beyond the lateral spine. A simple row of setae extends 
around the distal margin and along the straight medial margin. The endopodite 
consists of three elements and a multiarticulate flagellum. The ischiopodite and 
meropodite are smaller than the carpopodite and obliquely articulated, each 
partly overlapping ventrally the next element. The ischiopodite has an obtuse 
distal angle, while the distal margin of the meropodite is acutely convex ventrally 
and setose medially. The carpopodite is elongate, as long as the basipodite, 
parallel-sided and bears a few setae on the medial side of the distal margin. 
The flagellum is long and naked, the basal element being subequal to the length 
of the six following elements. 

The mandible is trifid. A short, sturdy base extends distally in an anterior 
toothed incisor process and a medial molar process. The incisor process at its 
base is nearly horizontal, with its width transverse to the body. Its outer edge 
curves dorsally and medially so that its free end is nearly vertical. The free end 
bears four stout blunt teeth, the inner two being shorter than the outer two, A 
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small three-jointed palp arises from the angle between the incisor process and 
the base of the mandible on the lateral edge. This palp bears several long setae 
on its extremity and others 011 the three elements. The molar process is stout 
and subrectangular in section and trends dorsally, to end obliquely truncated in 
the medial plane with a concave surface around which is an incomplete wall com-
posed of about four projecting lobes. These lobes differ a great deal in shape and 
appear to interlock w7ith the corresponding lobes of the other mandible. 

The paragnatha of the metastoma lie between the mandibles and the first 
maxillae. 

In the first maxilla there are two endites, 1 and 3, and an endopodite. In 
dorsal view, the base is crescentic with the three processes attached to, and con-
cealing, the base in ventral view. Endite 1, the smaller, is a little longer than 
it is wide, the anterolateral margin is weakly concave ending distally at a rounded 
angle adjacent to endite 3. The distal edge bears anteriorly directed setae. There 
is a long narrow cleft between the two endites which almost reaches to the base. 
Endite 3 is broad, but one and one-half times as long as it is wTide. Its anterior 
margin is convex while its distal and posterior margins are also smoothly and 
continuously convex, giving the whole endite a subtriangular shape. I t bears 
on its medial edge nine medially directed, stout, spine-like setae. There are also 
several short setae on the posterior margin adjacent to endite 1. The endopodite 
is stout, just over twice as long as it is wide and bifid at the tip, the short distal 
branch projecting anteriorly and bearing a single long seta at its extremity. 
The medial branch is curved inwards and bears three setae on its anterior edge. 

The 2nd maxilla bears a bifurcated second lobe, a simple endopodite and a 
large flattened exopodite, the scaphognathite. On the proximal portion of the 
medial edge there is a slight swelling, the reduced 1st lobe. The 2nd lobe projects 
medially and is divided into endites 3 and 4 by a narrow cleft. Endite 3 is two 
and one-half times as long as it is wide, paddle-shaped, with a smooth margin 
and with the convex distal margin bearing a number of sharp setae. The anterior 
margin of endite 3 overlaps dorsally endite 4 to a small extent. Endite 4 is 
similarly two and one-half times as long as it is wide, the same shape but slightly 
larger than endite 3. The anterior margin of endite 4 bears a few setae while 
the convex distal margin also bears a number of sharp setae. The endopodite 
projects from the distal margin of the 2nd maxilla. I t tapers, is bluntly angled 
distally, and bears a few setae near the base of its medial margin and on the 
medial third of its lateral margin. There is a short cleft between the endopodite 
and the exopodite, which is a large, flattened, smooth margined, extension of the 
lateral margin of the maxilla, projecting both anteriorly and posteriorly, in 
length almost three times the width of the base of the maxilla. The entire margin 
of the scaphognathite, from the edge adjacent to the endopodite, around the 
anterior projection, the lateral margin and the posterior projection, as fa r as its 
junction with the main body of the maxilla, bears plumose setae. This latter 
junction is obscured on the dorsal surface by a small laterally projecting structure 
(epipodite?). 

The 1st maxilliped bears two medial endites, a small endopodite, an exopodite 
with prominent lateral lobe and a bilobed epipodite. Endite 2 is subrectangular. 
I ts medial margin is smooth and bears many setae, those on the proximal portion 
being longer than the remainder and sloping sharply anteriorly. The distal margin 
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of endite 2 is a weakly concave sntnre with endite 3, the suture being at right 
angles to the straight medial edge of the endite 3, which bears several close rows 
of setae. There is also a row of medially directed setae paralleling the medial 
edge on the ventral surface of the two endites, and a distinct notch on the margin 
between these two endites. The distal margin of endite 3 is short and rounded 
and slopes laterally to meet the endopodite near its base. There are long setae 
on the distal margin and a few on the distal two-thirds of its lateral sloping 
margin. The proximal portion of its lateral margin is obscured by the endopodite. 
The endopodite is tapering, flattened, fingerlike, naked and subequal in length 
to endite 3. The distal half of the medial margin is weakly concave, while the 
proximal half has two small convex lobes. The lateral margin is irregularly 
convex and lies dorsally over the proximal medial edge of the exopodite. The 
exopodite is a long, thin structure and from the junction with its lateral lobe, to the 
tip, is twice the length of endite 3. The tip turns slightly laterally and bears 
at its distal end long laterally curved plumose setae as well as shorter ones on the 
distal portions of both margins. The lateral lobe is one and one-half times as 
long as, and subequal in width to, endite 3. I ts distal margin is convex and its 
lateral margin nearly straight, and it bears plumose setae on both these margins. 
The epipodite is a flattened, bilobed structure with rounded margins dorsal to 
and partly overlyinsr the proximal lateral margin of the maxilliped. 

Tn the 2nd maxilliped the main axis of the appendage consists of six elements. 
There is also an exopodite, and an epipodite bearing a branchia. The coxo-
podite is a short, broad element with an indefinite proximal margin. I t bears 
on its convex anteromedial margin a short row of setae, on its concave 
distal margin the fused basipodite-ischiopodite element and on its anterolateral 
margin the rounded, flattened epipodite which bears the bilobed podobranch on 
its dorsal surface. The basi-isclropodite is the largest element present and is 
almost twice as long as it is broad. I ts distal margin is sinuous and at an angle, 
making the weakly convex medial margin longer then the straight lateral margin, 
which bears the thin lone exopodite nearly three times the length of the element 
itself. The exopodite has a tapering distal end with many -plumose setae at the 
apex and on the extreme distal portions of the two margins. The basi-isehiopodite 
bears a sinsrle seta at the centre of its medial mars^n and a widely spaced row 
along the centre of its yentral surface continuing on the ventral surface of the 
meropodite. The meropodite and carpopodite are both short and bent medially, 
their lateral margins are strongly convex, each with a single tu f t of setae on the 
distal portion, and the medial margin of the meropodite is very short, while that 
of the carpopodite is also short and concave. In ventral view both the medial and 
lateral margins of the carpopodite continue on to the ventral surface of the 
propodite as short, sharp projections beyond the line of the weakly convex, 
ventral distal margin. The propodite continues the extreme convexity of the 
ramus on its lateral margin, so that this margin is directed anteriorly 
and clothed with a row of setae; the anterior margin is longitudinal, straight, and 
setose, while the true medial margin is oblique and naked. As a result, the plate-
like dactylopodite has an elongate rectangular form with the long lateral margin 
actually longitudinal and medial. This margin is setose and the dactylopodite 
itself is actually concealed above by setae from the sutural line with the propodite, 
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The latter element then is triangular in shape with the apex directed posteriorly 
and setose on all but the medial margin, which is oblique to the true main axis. 

In the 3rd maxilliped the main axis of the appendage consists of five elements. 
There is also an epipodite and an exopodite. The coxopodite is short, bearing 
the rounded epipodite on its lateral margin, while the convex medial margin bears 
a few setae. The basipodite, subequal in length to the coxopodite, bears setae 
on its straight medial margin, and the small exopodite element arises from its 
distal margin just lateral to the base of the third element, the ischiomeropodite. 
Exopodite element 2 is tliin, tapering, four-fifths the length of the ischiomero-
podite and bears plumose setae on its distal margins. The ischiomeropodite is 
long, with straight lateral and medial margins, but strongly concave dorsal, and 
less strongly convex ventral faces. I t bears several rows of scattered tuf ts as 
well as isolated setae on its medial margin, *a prominent row along the centre of 
the distal one-third of the dorsal face and other setae scattered over its ventral 
face. The last two elements are bent towards the mid-line of the body. There 
is a small tu f t of distally projecting setae on the distal margin of the ischiomero-
podite, lateral to the articulation of the carpopodite. Tufts of this type on any 
element will be referred to as " terminal setae". The carpopodite is straight, 
subequal in length to the ischiomeropodite and bears terminal setae. There is 
a t u f t on the extreme proximal portion of the lateral margin, many setae on its 
medial margin and setae thickly over its dorsal face. The tapering, pointed, 
cylindrical prodactylopodite, two-thirds the length of the ischiomeropodite, bears 
a great number of setae, arranged as follows; close rows on its medial margin 
and dorsal face, rows of tuf ts on its lateral margin and a row of tuf ts on its 
ventral face. 

The 1st walking leg is chelate. The relative lengths of the elements from the 
coxopodite to dactylopodite, based on propodite length reduced to 10, are:— 
5 :9 :9 :16 :20 :10 :5. The proximal margin of the coxopodite is indefinite and the 
distal margin is concave. There are two short rows of setae on the mediodista! 
margin, one directed medially and the other laterally. Two other short rows are 
present on the anterior face of the element, The basipodite is irregularly shaped, 
there being a deep notch on the medial margin at the articulation with the coxo-
podite. A blunt extension of the mediodistal margin projects about one-half of 
the distance up the medial margin of the ischiopodite, while the lateral margin 
of the basipodite is very short, Two short rows of setae are present on the medial 
margin and two small tuf ts on the anterior face. The ischiopodite is ovoidal 
in section proximally, but is extended medially and throughout the distal half' 
by a prominent medial flange which has a marginal row of setae. There are 
terminal setae on the lateral margin. The meropodite is a straight, parallel -
sided element, subcircular in section, bearing a few isolated setae on both margins 
and a terminal cluster of setae. The proximal end of the carpopodite is so 
articulated with the meropodite that the axis of the appendage can flex through 
180° in a longitudinal plane. The carpopodite is elongated, widening distally, 
subcircular in section, bearing a few isolated setae on its medial margin and 
anterior face. Terminal setae obscured by several long setae arise from the end 
of a short row of setae just proximal to the distal articulation, which is indented 
on its lateral side. The propodite is narrow, width one-quarter length, a few 
scattered setae are present on the lateral margin, short compact rows on the 
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proximal portion of the medial margin, and three rows of tuf ts of setae on 
the fixed finger, one row being 011 the anterior face, one on the outer margin, 
and one on the posterior face. The dactylopodite has three similarly placed rows 
of tufts. Each row on both the fixed and free fingers has four tufts. 

The 2nd walking leg is also chelate, the relative lengths of the elements from 
the coxopodite to dactylopodite, based on propodite length reduced to 10, are:— 
2:3 :6 :7 :6 :10 :4. The coxopodite is short, broad, subovoidal in section, with a weak 
ridge on the lateral face and a cluster of terminal setae on the irregularly convex 
posterior margin. The proximal margin is straight, the anterior is weakly convex, 
while the distal is irregularly convex. The basipodite has a long convex posterior 
margin, bearing two clusters of setae, which is six times the length of the anterior 
margin so that the exopodite is carried at a right angle to the coxopodite. The 
ischiopodite is a straight, cylindrical element, its proximal end oblique and its 
distal weakly convex, bearing a few setae scattered along the anterior and 
posterior margins. The meropodite is a straight, cylindrical element, tapering 
slightly distally and bearing terminal setae, with the meropodite-carpopodite 
articulation as in the 1st leg. The carpopodite is a straight, naked element, sub-
circular in section and expanding distally with a concave distal margin. The 
propodite is large, parallel sided, naked and contracted slightly at the proximal 
articulation, to fit into the distal expansion of the carpopodite. The fixed finger 
is straight at first but curves towards the dactylopodite to end in a short point, 
transverse to the long axis of the element, interlocking with an opposing point 
on the dactylopodite. This latter element is longer and wider at its articulation 
than, the fixed finger, and curves towards it in a similar manner. Both these 
elements on their entire inner margins bear a thin chitinous ridge. In the dacty-
lopodite the proximal end of this ridge is expanded into two low blunt teeth, there 
being one such tooth, interlocking with these two, on the opposing ridge of the 
fixed finger. Both the fixed finger, and the dactylopodite, bear several irregular 
rows of tuf ts of setae on all faces and each has a proximal tu f t at the distal end 
of the lateral face. 

The 3rd, 4th, and 5th walking legs are nonchelate, the relative lengths of 
the elements from coxopodite to dactylopodite, based on propodite length reduced 
to 10, are for the 3rd leg :—3 :4 :6 :12 :7 :10 :4; for the 4th leg, 3 :3 :4:10 :5 :10 :3 ; 
and for the 5th leg, 2 :2 :4:9 :5 :10 :3. They are closely similar. The coxopodite 
is a stout element subcircular in cross section, with a proximal elongation of its 
anterior margin obscured by the pleurobranchia. Its distal margin is irregular 
with a small convex projection on the lateral side, and the posterior margin is 
convex. The basipodite is a short, curved element, its concave anterior margin 
being much shorter than its convex posterior margin, which bears two tu f t s of 
setae. The ischiopodite is subcircular in cross section, its anterior margin is 
weakly concave and bears a terminal t u f t of setae on the 3rd leg and a few terminal 
setae on the 5th, while its posterior margin is straight and bears a terminal tu f t 
and another tu f t nearer the proximal margin on all legs. I ts distal margin is 
straight and its irregularly convex proximal margin angled. There is a faint 
suture paralleling the proximal margin about one-third the distance along the 
element. The meropodite is a long, straight cylindrical element bearing terminal 
setae and has a few setae on the anterior margin in the 3rd leg, and on the 
posterior margin in all three legs. The proximal end of the carpopodite is SQ 
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articulated with the meropodite that the axis of the appendage can flex through 
180° in a longitudinal plane. The carpopodite is straight, subcircular in section, 
with a few setae on the anterior margin and with a distal projection of this 
margin in all the legs to form a short blunt spine overlapping par t of the anterior 
margin of the propodite. The propodite is a long, cylindrical element bearing 
two rows of short spines on its posterior margin, each spine having a single short 
seta just proximal to it. In the 3rd leg the lateral row has six spines and the 
medial row five. In the 4th leg both rows have six spines, while in the 5th leg 
the lateral row has five spines and the position of the distal spine of this row is 
occupied by a compact cluster of setae which extends to the distal articulation 
(this feature is of generic importance). The medial row of the 5th leg has six 
spines. The anterior margin of the propodite in all three legs bears a few 
isolated setae as well as a tu f t of terminal setae. The tapering, pointed, cylindrical 
dactylopodite is short, curved posteriorly and bears irregular tuf ts and isolated 
setae scattered over its surface. 

The 1st pleopod differs from the remaining four pleopods. The proximal 
articulation of the coxopodite with the body is indistinguishable, while the distal 
has a small convex projection on the anterior face. The basipodite is straight 
and flattened, with a small shoulder at the proximal end of the medial margin 
and with a flat flange on the entire lateral margin, bearing a few setae, this 
flange also extends distally beyond the distal articulation of the element, The 
basipodite has an irregularly convex distal margin and bears a short endopodite 
and a long exopodite. The flattened endopodite, one-third the length of the 
exopodite, arises partly posterior to it, its medial margin is concave, its distal end 
rounded and its lateral margin convex. The exopodite is a long, straight edged, 
blade-like element, tapering to a rounded distal end, and appears to be obscurely 
annulate, traces of the annulae being present on both margins. On this 1st 
pleopod there are four areas of plumose setae; a row on the distal portion of 
the lateral flange of the basipodite, a short row on the mediodistal angle of the 
basipodite, a row along the entire margin of the endopodite and a continuous 
row along the medial margin, the distal end and the lateral margin of the 
exopodite. A female in breeding-dress has longer and more numerous setae on 
the 1st pleopod. Breeding-dress is used by Hoglund (1943) for the different 
arrangement of integument and setae which female Palaemon squilla forma 
typica assume at the moult preceding the breeding-period, and lose at the moult 
that succeds this period. The four areas of plumose setae of the normal pleopod 
are present, now extending over the entire medial margin of the exopodite, but 
only on the distal end of the endopodite, as well as the following additional rows; 
a row along the proximal half of the lateral margin of the basipodite, correspond-
ing to group V I I I of Hoglund, a row along the entire medial margin of the basi-
podite, beginning with about two long setae (VII -.3), then a row of short setae 
(VII) , then a row of long setae (VII : 1) along the distal one-quarter of this 
margin and finally a long curving row of setae (X) along the anterior face of 
the basipodite. This last row begins near the proximal articulation with a single 
very long seta (VII : 3A) and then with short setae it continues down the medial 
side of the anterior face. The 2nd pleopod of a female in breeding-dress has 
also this anterior plumose row of setae (X) but not as well developed as in the 
1st pleopod. 
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The remaining pleopods, 2nd, 3rd, 4th, and 5th, show very similar structure. 

The following description will cover them all. The coxopodite is as described 
for the 1st pleopod, except that the projection on the anterior side of the distal 
margin is replaced by a shallow emargination on the last two pleopods. The basi-
podite is also similar but becomes relatively shorter progressively from the 1st 
to the 5th pleopod, so that the lateral flange diminishes in prominence and the 
basipodite of the 5th pleopod is a short, sturdy element. The endopodite and 
exopodite are sub-equal and are both long and blade-like, tapering distally to a 
rounded end with their widest part one-third of the way down. The exopodite 
shows traces of annulae on the lateral margin, and arises both anteriorly and 
laterally, thus obscuring the anterior face of the endopodite. The endopodite 
bears on its medial margin the appendix interna, a small, thin, parallel-sided pro-
jection, slightly enlarged at its distal end, arising from an articulation one-fourth 
the distance down the medial margin and extending to one-half the distance 
down. (There is an appendix masculina on the male 2nd pleopod. It 
is a little longer than the appendix interna and bears setae along its anterior 
face and distal end.) Plumose setae can be present on four areas of these pleopods. 
There are some on the margin of the lateral flange, and a row on the distal end 
of this flange, but on the basipodite of the last pleopod the entire margin of this 
flange is setose. There is a row around the entire margin of the endopodite, ex-
tending on to the medial margin of the basipodite in the 4th and 5th pleopods 
and finally the entire margin of the exopodite is setose. On the 5th pleopod there 
are a few setae on the proximal half of the medial margin of the basipodite. 

The uropod has the usual form. The coxopodite is not clearly defined possibly 
being a small area ventral to the protopodite (basipodite ?) and completely hidden 
by the telson. The protopodite is a broad element with a convex lateral margin 
ending distally in a sharp tooth extending over the exopodite. There is a deep 
emargination in the centre of the distal margin, and the medial part of this 
margin bears the endopodite. The medial edge of the tooth carries a short row 
of setae. The exopodite arises ventrally from the protopodite and is partly ob-
scured by the endopodite. The flattened exopodite has a strong, ventral setose 
ridge along its entire lateral margin which terminates in a tooth two-thirds of 
the distance towards the distal extremity. Medial to this tooth a sharp spine 
arises from the margin. At the level of this spine the exopodite is crossed by a 
concave suture, the distal one-third of the exopodite is thus subovoidal in shape 
and bears a row of long setae along its entire free margin. The endopodite is 
flattened, blade-like, subequal in length to the exopodite, with its widest par t at 
the middle and with a rounded distal end. I t bears setae along its entire margin, 
both lateral and medial, except for a small area about one-third the way down 
the lateral margin, and another at the proximal end of the medial margin. 

The Branchial formula of Palaemon affinis is as follows:— 
h i k 1 m n o 

Arthrobranchiae | _ | _ | _ | 
- ! — ! — 1 — ! — 1 

Pleurolivanchiae 1 - I - 1 1 1 I | i I i | I |. I | 
Podobrancliiae 1 - 1 i ! - ! - ! 

Mastigoliran eTii a e I i 1 i ! i 1 — | 
g is the 1st maxilliped, h the 2nd, and o represents the 5th walking leg. 
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This is identical with the formula given by Caiman (1909) for the genus 

-Palaemon except that he records an arthrobranchia on the 3rd maxilliped, but 
I have been unable to determine the presence of this structure in P. affinis. 

The following measurements were taken from large mature specimens of both 
sexes (mm.) :— 

9 $ (study specimen) 
Length entire 57.2 36.0 
Length carapace 13.3 6.1 
Length rostrum 14.0 7.4 
Length abdomen (pleon) 37.6 22.5 
Length 3rd somite abdomen 7.4 4.6 
Length 6th somite abdomen 0.7 4.1 
Length telson 7.7 4.2 
Length 1st walking leg 19.5 9.9 
Length 2nd walking leg 26.0 13.7 

The walking legs arranged in order of length from the longest to the shortest 
;are as follows: 2nd, 5th, 4th, 3rd, and 1st. The standard measurement in use to 
compare the size of specimens of the same or different species is the length of the 
•carapace, measured from the posterior margin of the orbit to the posterior 
margin of the carapace along the dorsal mid-line. Measurements of the abdomen, 
and therefore of the entire length, are inaccurate, due to the difficulty in extend-
ing preserved specimens. 

The smallest egg-bearing female examined had a carapace length of 7-8 mm., 
and this can be taken as an indication of the size at which the female becomes, 
mature. 

The variation in the shape of the rostrum and in the number and distribution 
of the rostral teeth will be discussed in a later paper. A number of specimens 
showed variation in the arrangement of the dorsal spines of the telson. The usual 
form is two transverse rowrs of two, but other arrangements seen were : one member 
•of a pair not in line; the posterior pair absent; one member from each pair absent 
or three spines absent. 

COLOUR. The colour pattern shown by P. affinis in life is usually fairly con-
stant; it consists mostly of longitudinal rows of green, red, orange or black 
chromatophores. In lateral view the carapace shows about 5 bands of colour. 
These are wavy and trend ventrally. There are also about 5 wavy bands of 
colour along each side of the abdomen. These bands have green, red and black 
chromatophores, the overall appearance being usually green. On both lateral 
posterior margins of the 6th abdominal segment and partly overlapping on to 
the protopodite of the uropod, there is a large, prominent round spot of bright 
orange, and dorsal to this, on each side, there is a smaller less prominent black 
spot. On the scaphocerites, uropocls and telson there are shorter and less 
prominent bands of colour. On the 3rd maxilliped there is an orange-red spot 
on the ischiomeropodite/carpopodite articulation; on the distal end of the 
carpopodite and midway along the prodactylopodite. On the distal portion of 
the ischiopodite, and of all the more distal elements of the walking legs, there 
is also an orange-red spot. The entire protopodite and dactylopodite of the 1st 
and 2nd walking legs appear tinged with blue in life. There is a dark spot on the 
anterior distal portion of the basipodite of all the pleopods. All this colour is 
•entirely lost soon after the shrimp is placed in alcohol. 
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DISCUSSION. P. affinis lias been compared with P. northropi; with the Euro-

pean Palaemon (Palaemon) serratus (Pennant, 1777), the Leander serratus of 
many authors and with Palaemon (Palaeander) elegans Rathke. Holthuis (1949 ) 
has pointed out that Leander (or Palaemon) squilla- (Linnaeus, 1758), = P. 
elegans Rathke. The author has not seen specimens of these species but from 
published descriptions and figures, using Borradaile (1917) for P. serratus, Hog-
lund (1943) for P. elegans and Holthuis (1952) for P. northropi, the following 
points have been noted. The mandibular palp is three jointed in P. affinis ami 
P. serratus, but two jointed in P. elegans and P. northropi. The 1st maxilla is 
very similar; however, the shape of endite 1 differs in the four species. The 2nd 
maxillae of the four species are very similar. The 1st maxillipeds differ in the 
shape of the lateral lobe of the exopodite, and in the structure of the endopodite, 
an apical lobe is shown in P. serratus. The 2nd maxillipeds of P. affinis and 
P. serratus are very similar, but that of P. elegans is different in its proportions. 

I t can be seen, therefore, that P. affinis is a distinct species, belonging to the 
subgenus Palaemon, found throughout New Zealand and in the Chatham I s l ands , 
with unsubstantiated records from the Subantarctic Islands, Australia and South 
Africa. 
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