
PLATE IV. (a) Macrophthalmus latifrons (A.M. No. P7266) $ dorsal surface. 
(b) Australoplax tridentata (Z.D.U.Q.) $ dorsal surface. 
(c) Cleistostoma wardi (A.M. No. PI 5161) S dorsal surface. 
(d) Paracleistostoma mcneilli (A.M. No. PI2907) S dorsal surface. 



THE MACROPHTHALMINAE OF AUSTRALASIA 231 

Male cheliped. (a) Merus. Completely without granules; inner surface densely hairy. 
(b) Carpus. Without granules, and with very few hairs. 
(c) Palm. Inflated, large, with length slightly exceeding breadth. Upper 

and lower margins smooth. Outer surface without granules, except on slightly raised 
longitudinal ridge, close to and subparallel with lower margin; inner surface without 
granules, with distally dense mat of hair (continuous with those of immovable finger and 
dactylus). 

(d) Immovable finger. Undeflexed. Outer surface smooth except for 
continuation of longitudinal ridge on palm; inner surface heavily hairy. Lower margin 
smooth; cutting margin with large, semi-circular, hair fringed concavity at base, long low 
crenulated tooth in proximal half, small granules in distal half, extreme tip granuleless and 
deflexed. 

(e) Dactylus. Curved. Outer surface smooth; inner surface heavily 
hairy. Upper margin smooth; cutting margin with large rectangular tooth near base, with 
few granules distally. 

Upper margins of pereiopod meri fringed with hair, distal segments very hairy. 
Male abdomen. Lateral margins of fourth, fifth and sixth segments straight. 
External maxilliped. Internal margin of ischium straight or slightly convex; external 

margin concave. Internal margin of merus convex; external margin straight. 
First male pleopod slightly curved; with well developed terminal lobe, and hair on 

extreme distal portion of internal margin. 

Dimensions and relative proportions 

Carapace breadth (mm) 3-5 5 0 7 0 9 0 10-5 

Carapace breadth 
Carapace length 1-27 1 -31 1-32 1-33 1-34 

Length of chela ) <? 0-46 0-60 0-74 0-84 0-90 
Carapace breadth 1 ? — 0-43 0-43 0-43 — 

Carapace breadth 
Breadth of front 3-60 3-80 3-85 3-91 3-92 

Distribution. Eastern Australia (Miers, 1884; Snelling, 1959). 
Comments. M. punctulatus possesses a large number of features usually associated with 

juveniles, and in particular with juveniles of M. boscii, e.g. the lack of carapace granulation 
and the relatively poor development of the granulation and the longitudinal ridge of the 
male cheliped. The possibility that this species has been founded on juvenile specimens of 
another species is however negated by the size and development of the male chelae, which 
are larger in M. punctulatus than in identical carapace-sized specimens of M. boscii, the 
only known Australian species closely related to M. punctulatus. However the juvenile 
character of this species suggests the possibility of its having evolved in Australia from 
M. boscii, or a species not too different from M. boscii, by neoteny. 
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(d) Subgenus Venitus 
Contains only one Australasian species, M. latreillei. 

1. Macrophthalmus {Venitus) latreillei (Desmarest, 1822) 
(Plate 3(c), Fig. 11) 

Synonymy 
Gonoplax latreillei Desmarest, 1822, p. 99, Plate 9, Figs 1 & 4. 
Macrophthalmus latreillei: H. Milne Edwards, 1837, p. 66; A. Milne Edwards, 1865, p. 193; 1873a, p. 278, 

Plate 13, Fig. 3; Ortmann, 1894a, p. 747; Laurie, 1906, p. 427, Plate 2, Fig. 12; Rathbun, 19106, p. 306; Tesch, 
1915, p. 181; 1918, p. 59; Kemp, 1919, p. 385; Rathbun, 1924, p. 13; Tweedie, 1937, p. 163; Sakai, 1939, p. 626; 
Suvatti, 1950, p. 154; Barnard, 1955, p. 22; Chhapgar, 1957, p. 513, Plate 14; Crosnier, 1965, p. 131, Figs 239-
242; Barnes, 1966a, p. 46. 

Macrophthalmus desmaresti Lucas, 1839, p. 567, Plate 20. 
Macrophthalmus serratus Adams & White, 1848, p. 51: H. Milne Edwards, 1852, p. 159; Stimpson, 1858, p. 

97; Miers, 1886, p. 250, Plate 20, Fig. 1; Stimpson, 1907, p. 96, Plate 13, Fig. 3; Rathbun, 1910a, p. 323; Etheridge 
& McCulloch, 1916, p. 11, Plate 4. 

Macrophthalmus polleni Hoffmann, 1874, p. 19, Plate 4, Figs 27-30: de Man, 1879, p. 66; Lenz & Richters, 
1881, p. 4, Figs 24-27. 

Macrophthalmus laniger Ortmann, 1894a, p. 746, Plate 23, Fig. 15. 
Macrophthalmus granulosus de Man, 1904, pp. 266-274, Plate 10, Fig. 5: Ward, 1941, p. 3. 
Macrophthalmus affinis: Haswell, 1882a, p. 88; nec Guerin, 1839a, p. 172. 
Macrophthalmus depressus: Grant & McCulloch, 1906, p. 21; Etheridge & McCulloch, 1916, p. 13, Plate 6; 

nec Riippell, 1830, p. 19. 

Material examined. 34 (6-2-59-5 mm); 17 ?? (13-5-40-0 mm). 
Western Australia (Freemantle & Broome); Queensland (Townsville—Bundaberg); 

New Guinea (Kaimare & Daru Tsland). 
Description. Front deflexed; markedly constricted between bases of ocular peduncles; 

with small granules along margins; granular surface; bilobed anterior margin; median 
furrow. 

Upper orbital border slightly curved, transverse; margin studded with small granules. 
Lower orbital border serrated by tubercular granules. 

Three well-defined, large, and one small, anterolateral teeth present, anterior three teeth 
with granular margins. External orbital angle large, sharply pointed, directed outwards 
and forwards (tip in some transverse plane as forward margin of upper orbital border); 
outer margin convex; separated from second lateral tooth by wide incision. Second lateral 
tooth of equal size, or slightly larger than former tooth, sharply pointed, directed out-
wards and slightly forwards, projecting beyond external orbital angle; separated from third 
lateral tooth by wide incision. Third lateral tooth large, sharply pointed, directed out-
wards, projecting beyond two preceding teeth; separated from fourth lateral tooth by 
shallow incision. Fourth lateral tooth small, very small or absent. 

Carapace surface heavily granular, with large rounded granules; with variable amount 
of hair (some specimens completely covered with hair, others with hair only in carapace 
furrows and scattered on branchial regions); with deep, conspicuous carapace furrows, 
especially circumgastric; without granular clumps but in some specimens rows of granules 
on branchial regions (some specimens completely without granular rows, others of identical 
size with two longitudinal rows, subparallel to each other and to posterolateral carapace 
margins, on branchial region). Greatest carapace breadth occurs across third lateral teeth, 
behind which lateral margins subparallel or slightly convergent. Lateral margins with 
small granules and row of hairs. 

Ocular peduncles long and narrow; cornea extending to base of external orbital angles. 
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Male cheliped. (a) Merus. Inner and upper margins with long hair, upper margin with 
row of granules; outer margin granular. Inner and outer surfaces heavily hairy; lower 
surface heavily granular. 

(b) Carpus. Upper and lower margins and inner surface heavily granu-
lar, inner surface hairy; outer surface granular in upper portion, hairy over lower portion. 

FIG. 11. M. latreillei. 
(a) Male chela (right), outer surface, (b) External maxilliped (left), outer surface, (c) Male abdomen and sternum, 

(d) 1 st male pleopod (left), sternal surface. 

(c) Palm. Upper margin with row of large granules; lower margin with 
scattered granules. Outer surface smooth to touch, without longitudinal ridge near lower 
margin; inner surface heavily hairy in upper and distal portions, heavily granular in lower 
and proximal portions. 

(d) Immovable finger. Undeflexed, except in very large specimens, in 
which slightly or moderately deflexed. Outer surface smooth; inner surface heavily hairy. 
Lower margin smooth; cutting margin without differentiated tooth, except in very large 
specimens, with row of equisized granules externally and with shorter row of granules, 
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internally and distally, in very large specimens small low crenulated tooth in centre of 
cutting margin. 

(e) Dactylus. Curved. Outer surface smooth; inner surface heavily 
hairy. Upper margin with row of medium-sized granules along whole length; cutting 
margin with large, quadrangular, crenulated tooth near base, distally with small number of 
widely spaced cylindrical granules. 

Pereiopod meri heavily granular and with variable hair; upper margins with large 
granules and large terminal curved spines, often with dense hair; lower and posterior 
margins with large granules, or in large specimens with very large, cylindrical, equally-
spaced tubercles; lower surfaces granular; upper surfaces heavily hairy. Carpi hairy, with 
in large specimens longitudinal rows of large tubercles. Rows continued, in large specimens, 
along propodi. Dactyli lanceolate. 

Male abdomen. Lateral margins of fourth and sixth segments convex; of fifth segment 
straight. 

External maxilliped. Internal and external margins of ischium concave. Merus wide; 
internal margin convex; external margin with posteroexternal convexity merging into 
anteroexternal convexity. 

First male pleopod straight; with moderately developed terminal lobe, and with hair on 
internal margin only at extreme distal end; sternal surface haired. 

Dimensions and relative proportions 

Carapace breadth 

Carapace breadth 
Carapace length 

(mm) 100 

1-25 

150 

1-27 

20 0 

1-31 

25-0 

1-35 

30 0 

1-36 

350 

1-38 

400 59-5 
(1 specimen) 

1-40 1 51 

Length of chela 1 c? 0-37 0-39 0-43 0-48 0-54 0-63 0-71 0-81 
Carapace breadth 1 ? — — — 0-41 0-41 0-40 0-40 — 

Carapace breadth 
Breadth of front 6-89 7-50 7-84 8 06 8-15 8-20 8-20 915 

Distribution. South Africa (Barnard, 1955); Madagascar (Crosnier, 1965); India 
(Kemp, 1919); Malaya (Tweedie, 1937); Gulf of Siam (Rathbun, 1910a); Philippines 
(Laurie, 1906); Japan (Sakai, 1939); Australia (Rathbun, 1924); New Caledonia (A. Milne 
Edwards, 1873a). 

Comments. This large species has been the subject of much taxonomic confusion as can 
be seen by reference to the synonymy. This has, to a large degree, been caused by the 
variability displayed by the species with respect to age (or more correctly size) and geo-
graphical distribution, particularly in the form of the chelae, the carapace surface and the 
anterolateral teeth. 

Tesch (1915) was of the opinion that this species was remarkable for the small size of its 
chelae in the male. Two authors (A. Milne Edwards, 1873a and Miers, 1886), however, 
had both previously figured specimens in which the relative size of the chela could not be 
termed remarkably small, and Laurie (1906) had figured a series of male chelae, showing 
differences in size and shape relative to the overall size of the animal, the differences 
shown being of similar character to those seen in other species. The confusion can only 
have been caused by the large size attained by M. latreillei, hence a relatively small 
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specimen (relative to other specimens of the same species) with 'juvenile chelae' is still 
relatively large compared with other species of the genus, and thus without a knowledge 
of the total size range of the species the chelae would appear to be small. 

Juveniles of this species possess blunt, subrectangular anterolateral teeth (see Crosnier, 
1965, Fig. 242), these teeth increasing in size and pointedness with increase in total size 
(see Crosnier, 1965, Fig. 241). The degree of carapace hairiness also varies with total size 
and geographical location (see following); and M. latreillei is similar to other species of 
the genus in showing a variation in many relative proportions with increase in size (see 
'Relative proportions'). 

Even though working on specimens of this species from a small area of its total range, 
geographical variations have become apparent. Specimens from New Guinea possessed 
hairless carapace surfaces, well developed tubercles on the lower margins of the pereiopod 
meri, and relatively long dactyli and immovable fingers, the latter deflexed at the tip, on 
the male chelae. Specimens from St. Lawrence, Queensland, possessed extensive carapace 
hair, but lacked tubercles on the lower margins of the pereiopod meri. The largest specimen 
seen, from Bundaberg, Queensland, lacked a hairy covering to the carapace, possessed 
well-developed pereiopod tuberculation, and possessed rows of granules on the branchial 
region—lacked by the two previous groups of specimens. Specimens probably from Fiji, 
lacked the pereiopod tuberculation and possessed relatively short dactyli and immovable 
fingers on the male chelae. Specimens from Townsville, Queensland possessed very 
extensive carapace hair. 

Thus various authors (Adams & White, 1848; Hoffmann, 1874; Ortman, 1894a) 
described as new species different stages in the attainment of the' fully adult characters' and 
local variations of the one species. The species of Desmarest (1822), Lucas (1839) and 
de Man (1904) were described from subfossil material, (the species occurring plentifully as 
a subfossil). 

Considering the large size of this species and its probably wide range in Australia, it is 
not a little surprising that only one record, that of Rathbun (1924), of the occurrence of 
this species, or a species directly synonymous with it, in Australia, exists. Haswell (1882a), 
however, recorded a species which he doubtfully assigned to M. affinis (a synonym of 
M. depressus) from Holborn Island, Queensland. Later Grant & McCulloch (1906) 
recorded a species, which they stated agreed with that identified by Haswell as M. affinis, 
from Port Curtis, Queensland, and thus assigned it to M. depressus. In 1916, Etheridge 
& McCulloch, recorded a species, which 'did not differ' from those recorded by Haswell 
and Grant & McCulloch, as a subfossil, and figured an example of a 'typical recent 
Australian specimen' of that species (which they termed M. depressus, following Grant & 
McCulloch). This figure (Plate 6) is a typical example, not of M. depressus, but of M. 
latreillei. Thus it would seem as if the species referred to by all the previous authors is in 
fact M. latreillei. The specimens identified by Haswell were located in the Australian 
Museum (with the registration number of PI 537) and proved to be misidentified specimens 
of M. latreillei, but the precise specimens referred to by Grant & McCulloch and Etheridge 
& McCulloch could not be located with absolute certainty, although two specimens from 
Port Curtis, labelled M. depressus and identified by Grant & McCulloch (reg. no. G5979), 
and a specimen from near Freemantle, labelled M. depressus and identified by Etheridge & 
McCulloch (reg. no. P3678) were found to be M. latreillei. (Apart from the previous 
references, M. depressus has not been recorded from Australia.) 
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(e) Subgenus Hemiplax 
Contains only one Australasian species, M. hirtipes. 

1. Macrophthalmus (Hemiplax) hirtipes (Jacquinot, 1853) 
(Plate 3(d), Fig. 12) 

Synonymy 
Cleistotoma (?) hirtipes Jacquinot, 1853, p. 69, Plate 6. 
Metaplax hirtipes Heller, 1862, p. 521. 
Hemiplax hirtipes: Heller, 1865, p. 40, Plate 4, Fig. 3; Miers, 1876, p. 34; Filhol, 1885, p. 365;Miers, 1886, p. 

251; Chilton, 1909, p. 608; Tesch, 1918, p. 57; Kemp, 1919, p. 384; Chilton & Bennett, 1929, p. 759; Richardson, 
1949, p. 36; Ralph & Yaldwyn, 1956, p. 74, Fig. 41; Bennett, 1964, p. 85. 

Macrophthalmus hirtipes: Thompson, 1902, p. 462; 1913, p. 237. 

Material examined. 22 (10-5-30-2 mm); 15 $$ (9-25-29-25 mm). 
New Zealand (Westport, Christchurch, Dunedin). 
Description. Front deflexed; unconstricted between bases of ocular peduncles; with 

smooth margins; finely granular surface; bilobed anterior margin; deep, narrow, median 
furrow. 

Upper orbital border curved, transverse; margin studded in large specimens with small 
granules. Lower orbital border studded with tubercular granules, slightly increasing in size 
towards external orbital angles. 

Three well developed, pointed, anterolateral teeth present. External orbital angle large, 
broad, directed outwards and forwards; convex outer margin studded with medium sized 
granules; separated from second lateral tooth by wide U-shaped incision. Second lateral 
tooth large, conical, directed forwards and outwards, projecting slightly beyond external 
orbital angle; with slightly concave anterior margin and slightly convex outer margin, 
latter studded with medium sized granules; separated from third lateral tooth by wide 
U-shaped incision. Third lateral tooth only slightly smaller than preceding tooth; directed 
forwards and outwards, projecting slightly beyond former two teeth; anterior and outer 
margins straight, latter studded with large granules. 

Carapace surface covered with fine granules, densest on hepatic regions; with distinct 
furrows; with transverse row of granules extending across anterior branchial region from 
level of third lateral tooth; with oblique row of granules extending from third lateral tooth 
to position above point of insertion of fourth pereiopod, diverging posteriorly from 
posterolateral carapace margins; with short concave row extending transversely across 
posterior branchial region from termination of former row to directly above point of 
insertion of fourth pereiopod. Greatest carapace breadth occurs between third lateral 
teeth, behind which lateral margins subparallel. Anterolateral margins with fringe of hair; 
posterolateral margins studded with rounded granules. 

Ocular peduncles short and stout, length of peduncle being less than breadth of front at 
narrowest point; cornea extending to base of external orbital angle. 

Male cheliped. (a) Merus. Inner margin with rounded granules beneath row of long 
coarse hairs; outer margin with scattered granules distally; upper margin with row of small 
pointed granules, and fringe of long hair proximally. Inner, outer and lower surfaces with 
small, very sparse granules; hair only near inner and carpal margins on inner surface 
distally. 

(b) Carpus. Upper margin with large, triangular, pointed protruber-
ance, just proximal to the midpoint; lower margin smooth. Outer surface without 
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granules, except for granular ridge running obliquely from meral joint to midpoint of 
upper margin; inner surface smooth. 

(c) Palm. Elongate, hairless, and without granules visible to naked eye. 
Upper margin with row of small granules proximally, and with very small granules 
distally; lower margin with very small granules, continuous with those on inner and outer 
surfaces. Outer surface with very small granules, and with granular longitudinal carina 
near lower margin; inner surface with very small granules. 

FIG. 12. M, hirtipes. 
(a) Male chela (right), outer surface, (b) External maxilliped (left), outer surface, (c) Male abdomen and sternum, 

(d) 1st male pleopod (left), sternal surface. 

(d) Immovable finger. Markedly deflexed. Outer surface with micro-
scopical granules, and continuation of carina near lower margin; inner surface with dense 
mat of hair near cutting margin, and microscopical granules near lower margin. Lower 
margin microscopically granular; cutting margin with row of large, pointed, conical 
granules along whole length, excluding extreme tip, without differentiated tooth. 
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(e) Dactylus. Curved. Outer surface with microscopical granules; inner 
surface with dense mat of hair. Upper margin with very small scattered granules; cutting 
margin with long, low, crenulated tooth near base, distally with granules as on cutting 
margin of immovable finger. 

Pereiopod meri, except that of fourth pereiopod, almost completely without hair; upper 
margins with longitudinal rows of rounded granules and distinct spine distally; lower 
surfaces with small scattered granules. 

Male abdomen. Lateral margins of fourth and fifth segments evenly convergent 
posteriorly; of sixth segment convex. Breadth of sixth segment markedly exceeding breadth 
of base of seventh segment. 

External maxilliped. Merus and ischium of approximately equal breadth. Internal 
margin of ischium convex ; external margin straight throughout most of its length. Merus 
subrectangular; internal and external margins convex; anterior margin with very shallow 
depression. 

First male pleopod straight; with moderately developed terminal lobe; without heavy 
development of hair on internal or external margins of shaft. 

Dimensions and relative proportions 

Carapace breadth (mm) 10 0 150 20 0 25 0 30 0 

Carapace breadth 
Carapace length 1-41 1-42 1-43 1-44 1-46 

Length of chela 1 <? - 0-56 0-65 0-74 0-82 
Carapace breadth 1 9 0-42 0-43 0-44 0-44 — 

Carapace breadth 
Breadth of front 3-38 3-43 3-45 3-46 3-47 

Distribution. New Zealand (Bennett, 1964); Campbell Island (Filhol, 1885); Samoa 
(Jacquinot, 1853). 

Comments. Several authors, including Chilton & Bennett (1929) and Bennett (1964), have 
previously tentatively synonymized the Cleistotoma (sic) (?) hirtipes of Jacquinot (1853) 
with the Metaplax, and later Hemiplax, hirtipes of Heller. Bennett, however, states that the 
two species have been synonymized mainly because of the coincidence of their specific 
names, and he regarded their grouping together into a single species as being highly 
provisional. Jacquinot, himself, was not sure of the generic affinities of his species, placing 
it provisionally in Cleistostoma, but recognizing its affinities with Macrophthalmus. 
Jacquinot's illustrations of C. (?) hirtipes (Plate 6, Figs 3, 3(c)) are identical with specimens 
of M. hirtipes from New Zealand examined by the author, (except in the form of the merus 
of the external maxilliped, which as figured by Jacquinot, has its length markedly exceed-
ing its breadth, due to the position of the internal margin, which however seems likely to 
have been incorrectly drawn or caused by that part of the appendage being broken), and 
hence in this paper the two species are considered to be synonymous. No further Samoan 
material has been discovered. 

Thompson (1902) considered 'Hemiplax hirtipes'' to consist of two species, Hemiplax 
hirtipes sensu strictu, and Macrophthalmus hirtipes, which, and only which, Thompson 
considered to be synonymous with Jacquinot's species, Heller's species being completely 
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distinct. Thompson later changed his mind and stated in correspondence with Chilton 
(quoted in Chilton & Bennett, 1929) that it was possible that ' Hemiplax hirtipes'' was the 
juvenile of the' Macrophthalmus hirtipes'. The differences between the two species (as they 
were originally considered by Thompson) were based on the size of the male chelae, the 
H. hirtipes of Heller possessing very small chelae, and the M. hirtipes of Jacquinot possess-
ing large chelae. Since Heller (and Miers) saw only small specimens, Thompson's later 
opinion is consistent with the growth changes seen in the male chelae of other Macroph-
thalmus species. 

(f) Subgenus Tasmanoplax 
Contains only one species, M. latifrons. 

1. Macrophthalmus (Tasmanoplax) latifrons Haswell, 1882 
(Plate 4(a), Fig. 13) 

Synonymy 
Macrophthalmus latifrons Haswell, 18826, p. 549: 1882a, p. 90; Tesch, 1915, p. 189. 
Microphthalmus (sic) latifrons: Fulton & Grant, 1906, p. 19. 
Hemiplax latifrons: Etheridge & McCulloch, 1916, p. 13, Plates 4 & 6; Hale, 1927, p. 186, Fig. 187; Tweedie, 

1941, p. 25, Fig. 10. 

Material examined. 34 SS (8-25-29-3 mm); 21 (8-0-24-0 mm). 
Victoria (Port Phillip); Tasmania (Orford—Margate). 
Description. Front deflexed; slightly constricted between bases of ocular peduncles; with 

smooth margins; microscopically granular surface; arcuate anterior margin; median 
furrow. 

Upper orbital border curved, transverse; margin studded with very small granules, 
appearing smooth to naked eye. Lower orbital border studded with large tubercular 
granules throughout whole length. 

Two large and one small anterolateral teeth present,' beaded' on the outer margins with 
small granules. External orbital angle large, pointed anteriorly, subrectangular, directed 
outwards and forwards; anterior margin concave, with granules continuous with those of 
upper orbital border; outer margin convex; separated from second lateral tooth by wide 
V-shaped incision. Second lateral tooth broad, blunt, rectangular, projecting beyond 
former tooth, with posteriorly divergent outer margins; separated from third lateral tooth 
by distinct V-shaped incision. Third lateral tooth small, pointed, directed outwards, 
projecting beyond two preceding teeth. 

Carapace surface covered with very small, closely set, granules; with deep, distinct, 
furrows; with short, poorly defined, transverse granular row extending across anterior 
branchial region from level of third lateral tooth; with two short granular rows, in anterior/ 
posterior position in same longitudinal plane, in position of outer longitudinal branchial 
row of other species (e.g. M. japonicus); with short granular row above insertion of fourth 
pereiopod. Greatest carapace breadth occurs between third lateral teeth, behind which 
lateral margins parallel. Lateral margins with small granules and row of fine hairs. 

Ocular peduncles long and narrow; cornea extending to base of external orbital angle. 
Male cheliped. (a) Merus. Inner margin with row of granules distally and with hair 

along whole length; upper margin with few long hairs centrally and with row of granules 
centrally and distally; outer margin hairless, with row of widely spaced, rounded granules 



240 R. S. K. BARNES 

along whole length. Outer surface and lower surface hairless, with few scattered small 
granules; inner surface without granules, with convex row of hairs along inner and distal 
margins. 

(b) Carpus. Elongate, hairless. Upper and lower margins with scattered 
granules. Outer surface with very small, scattered, granules; inner surface with few 
granules near joint with palm. 

FIG. 13. M. latifrons. 
(a) Male chela (right), outer surface, (b) External maxilliped (left), outer surface, (c) Male abdomen and sternum, 

(d) 1st male pleopod (left), sternal surface. 

(c) Palm. Elongate, hairless. Upper and lower margins with concentra-
tions of the scattered granules on inner and outer surfaces. Inner and outer surfaces 
covered with very small, scattered granules, densest on inner surface; outer surface with 
slightly raised ridge close to and subparallel with lower margin. 

(d) Immovable finger. Markedly deflexed. Inner and outer surfaces and 
lower margin with small scattered granules; outer surface with continuation of longi-
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tudinal ridge on palm. Cutting margin without distinct tooth, with longitudinal series of 
pointed granules. 

(e) Dactylus. Straight. Inner and outer surfaces and upper margin with 
small scattered granules. Cutting margin with long, low, crenulated tooth near base, 
distally with pointed granules. 

Pereiopod meri with granular upper margins and lower surfaces; upper margins hairy. 
Carpi and propodi of second and third pereipopods heavily felted. 

Male abdomen. Lateral margins of fourth, fifth and sixth segments straight, and 
smoothly convergent to seventh segment. Sternum with small scattered granules. 

External maxilliped. Internal margin of ischium straight; external margin concave. 
Internal margin of merus convex; external margin straight through much of its length; 
anterior margin with shallow depression. 

First male pleopod straight or very slightly curved; with well developed terminal lobe; 
wihtout hair on internal margin. 

Dimensions and relative proportions 

Carapace breadth (mm) 10 0 150 20 0 25 0 

Carapace breadth 
Carapace length 1-54 1-56 1-57 1-57 

Length of chela \ <? 0-41 0-58 0-76 0-87 
Carapace breadth | $ 0-38 0-39 0-40 0-41 

Carapace breadth 
Breadth of front 5 00 5-36 5-56 5-73 

Distribution. South-east Australia (Fulton & Grant, 1906—Victoria; Hale, 1927— 
South Australia; Tweedie, 1941—Tasmania). 

Comments. This species is the only ocypodid recorded by Hale (1927) from South 
Australia, and only species of the subfamily Macrophthalminae recorded from either 
Victoria or Tasmania. 

II. The genus Australoplax Barnes, 1966 
Australoplax Barnes, 19666, pp. 371-372. 

Type species: A. tridentata (A. Milne Edwards, 18736). 
Comments. This genus contains only one described species, A. tridentata, which is 

probably endemic to Australia. 

1. Australoplax tridentata (A. Milne Edwards, 18736) 
(Plate 4(b), Fig. 14) 

Synonymy 
Cleistostoma tridentatum A. Milne Edwards, 18736, p. 82. 
Australoplax tridentata: Barnes, 19666, pp. 372-374, Plate 24, Figs 1 & 2. 
Chaenostoma tridentatum: de Man, 1896, pp. 93-95, Plate 3, Fig. 5 (not Fig. 4 as in text). 
Euplax tridentata: McCulloch, 1913, p. 321; Tesch, 1918, p. 59; Rathbun, 1926, p. 177; Stephenson et al., 

1931, p. 42; Snelling, 1959, p. 70. 
Metaplax hirsutimana Grant & McCulloch, 1906, p. 21, Plate 1, Fig. 3. 
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Material examined. 107 (2-7-15-3 mm); 66 (3-9-14-0 mm). 
Queensland (Cooktown—New South Wales border); New South Wales (Queensland 

border—Sydney). 
Description. Front broad, deflexed, unconstricted between bases of ocular peduncles; 

with smooth margins, lateral margins posteriorly divergent; smooth surface; obtusely 
pointed anterior margin; wide median furrow. 

FIG. 14. A. tridentata. 
t,a) Male chela (left), outer surface, (b) External maxilliped, (left) outer surface, (c) Male abdomen and sternum, 

(d) 1st male pleopod (left), sternal surface. 

Upper orbital border curved, backwardly sloping; margin without granules. Lower 
orbital border in males without granules, with small but marked concavity in central 
region; in females regularly studded with large tubercular granules. 

Two large and one small anterolateral teeth present. External orbital angle large, 
rectangular, pointed anteriorly, directed outwards and forwards; with straight anterior 
margin; outer margin slightly convex, studded with a few very small granules; separated 
from second lateral tooth by small, but distinct, V-shaped incision. Second lateral tooth 
broad, rectangular, bluntly pointed anteriorly, directed outwards, projecting beyond 
former tooth; with straight, posteriorly divergent outer margins; separated from third 
lateral tooth by small incision. Third lateral tooth very small, pointed. 

,1mm I 1 
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Carapace subquadrate. Surface smooth, without granules; with sparse, scattered, short 
hairs on branchial regions; with indistinct furrows, excepting circumgastric; with slightly 
raised epigastric, gastric, cardiac and intestinal regions. Greatest carapace breadth across 
bases of second pereiopods. Lateral margins with row of short fine hairs. 

Ocular peduncles short and stout; cornea extending almost to tip of external orbital 
angle. 

Male cheliped. (a) Merus. Upper and outer margins with longitudinal series of small 
granules; inner margin with series of large tubercular granules along whole length, distal 
angle convex and with six large tubercles along crest. Surfaces without granules; inner 
surface, only, with scattered hairs. 

(b) Carpus. Without hair or granules, except a few small granules on 
innei surface. 

(c) Palm. Semi-globose. Upper and lower margins with longitudinal 
carinae, that of lower margin continuing along immovable finger. Outer and inner surfaces 
without granules; inner surface with mat of hair distally. 

(d) Immovable finger. Inflexed. Inner and outer surfaces without 
granules, both with dense mats of hair near cutting margin. Cutting margin with longi-
tudinal series of granules, completely obscured by hair, without differentiated tooth. 

(e) Dactylus. Curved. Inner and outer surfaces without granules, both 
with dense mats of hair near cutting margin. Upper margin with longitudinal series of 
small granules; cutting margin with longitudinal series of granules, completely obscured 
by hair, without differentiated tooth. 

Upper margins of pereiopod meri, carpi, and propodi with mat of short brownish hairs 
and sparse longer black hairs. 

Male abdomen broad. Lateral margins with long, sparse, black hair; of third segment 
convex; of fourth and fifth segments posteriorly divergent; of sixth segment posteriorly 
convergent. Sixth segment very large, seventh segment small. 

External maxilliped. Merus subquadrate; internal margin convex; external margin 
straight; anterior margin with very shallow depression. Ischium with transverse/oblique 
row of hairs across base; internal and external margins straight. 

First male pleopod curved; with well developed terminal lobe; with hair on internal 
margin distally. 

Dimensions and relative proportions 

Carapace breadth (mm) 5 0 7-5 100 12-5 150 

Carapace breadth 
Carapace length 1-33 1-39 1-39 1-40 1-42 

Length of chela 0-56 0-66 0-75 0-81 0-88 
Carapace breadth 1 9 0-48 0-49 0-49 0-50 — 

Carapace breadth 
Breadth of front 3-57 3-75 3-87 4 03 411 

Distribution. Eastern Australia (Rathbun, 1926; Barnes, 19666); Samoa (?), (A. Milne 
Edwards, 18736). 

Comments. The history of this species has been discussed by Barnes (19666). 
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III. The genus Cleistostoma de Haan, 1835 
Cleistostoma de Haan, 1835, p. 55: Tesch, 1918, pp. 61-62; Sakai, 1939, p. 631; Guinot & Crosnier, 1963, p. 

607. 

Type species: C. dilatatum (de Haan, 1835). 
Comments. The genera Cleistostoma and Paracleistostoma are very closely related, being 

separated on only two characters—the degree of doming of the carapace, and the presence 
or absence of anterolateral projections on the front (Tesch, 1918; Sakai, 1939; Barnard, 
1950). Guinot & Crosnier (1963) have shown that a complete series exists between animals 
with a domed carapace and without anterolateral 'horns' on the front (i.e. Cleistostoma) 
and animals with a flattened carapace and with well-developed 'horns' (i.e. Paracleisto-
stoma). Guinot & Crosnier did not, however, synonomise the two genera, and this paper 
uncritically follows the status quo in treating the two groups as distinct genera. 

Nine species have been described in the genus Cleistostoma of which two have since been 
transferred to other genera. Two species have been described from Australia, of which one 
is, in this paper, transferred to the genus Paracleistostoma. There then remains one species 
of this genus in Australasia. 

1. Cleistostoma wardi Rathbun, 1926 
(Plate 4(c), Fig. 15) 

Synonymy 
Cleistostoma wardi Rathbun, 1926, p. 178, Plate 14: Snelling, 1959, p. 70; Guinot & Crosnier, 1963, p. 607. 

Material examined. 44 (10-25-18-6 mm); 21 $9 (8-5-17-0 mm). 
Queensland (Cairns—Moreton Bay). 
Description. Front broad, deflexed, unconstricted between bases of ocular peduncles; 

with smooth margins, lateral margins posteriorly divergent; smooth surface; arcuate 
anterior margin; wide median furrow; without well developed anterolateral'horns'. 

Upper orbital border slightly curved, transverse; margin without granules; external 
orbital angle directed forwards and outwards. Lower orbital border with large, widely 
spaced, tubercles on proximal two-thirds, and very small, closely set, granules and hairs on 
distal third. Ocular peduncle separated from lower orbital border by inwardly projecting 
shelf. 

Epistome trilobate; central region with long, sharply pointed, projection. 
Carapace domed; without anterolateral teeth; without granules on surface; with dense 

mats of hair on posterolateral branchial regions, mat consisting of large number of short, 
fine, soft hairs and sparse long, stiff, hairs; with indistinct furrows, excepting circum-
gastric; well marked epigastric ridges; depressed hepatic regions; with finely milled ridge 
close to and parallel with posterior carapace margin. Greatest carapace breadth occurs 
just anterior of the branchial hair (i.e. two-fifths of the carapace length from external 
orbital angle). Lateral margins arcuate, finely milled by small, closely set, granules. 

Ocular peduncles short and stout (shorter than breadth of front). 
Male cheliped. (a) Merus. Margins with longitudinal rows of medium sized granules 

and sparse hairs. Surfaces without granules, hairless excepting longitudinal row of hairs 
on inner surface close to and parallel with inner margin. 

(b) Carpus. Globose. Longitudinal series of small granules along upper 
margin; lower margin smooth. Outer surface without granules; inner surface with row of 
small granules and hairs close to and parallel with upper margin. 
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(c) Palm. Large and globose. Upper margin with longitudinal row of 
small granules; lower margin without granules. Inner and outer surfaces without granules, 
and without hairs except for small row of hairs on inner surface close to and subparallel 
with upper margin. 

(d) Immovable finger. Undeflexed; broad, but of small height. Lower 
margin and inner and outer surfaces without granules or hairs. Cutting margin with small 
concavity at base, without differentiated tooth, with three longitudinal rows of small 
granules. 

FIG. 15. C. wardi. 
(a) Male chela (left), outer surface, (b) External maxilliped (left), outer surface, (c) Male abdomen and sternum, 

(d) 1st male pleopod (right), sternal surface. 

(e) Dactylus. Broad, straight. Inner and outer surfaces without granules 
or hairs. Upper margin with longitudinal row of small granules; cutting margin with large, 
cylindrical, crenulated tooth near base, longitudinal series of granules distally. 

Second, third and fourth pereiopods with dense hairy covering (hair of same two types 
as present on branchial region) on upper margins and upper surfaces of meri, carpi and 



246 R. S. K. BARNES 

propodi. First pereiopod with hair only in longitudinal row along upper margin of merus. 
Male abdomen with second to fifth segments (inclusive) fused, a partial suture remaining 

between second and third segments. Lateral margins of sixth segment convex. 
Merus of external maxilliped, markedly larger than ischium, subcircular; with shallow 

depression on anterior margin. Ischium with pronounced triangular protruberance at 
anterointernal angle; with row of hairs along suture with merus; with straight internal and 
external margins. 

First male pleopod recurved. Distal portion swollen; with terminal tuft of hair and long 
terminal lobe. 

Dimensions and relative proportions 

Carapace breadth 38 Carapace length 

Length of chela 1 $ 0-33 
Carapace breadth j $ 0-31 

Carapace breadth 
Breadth of front 4-55 

12-5 150 17-5 

1 -43 1-43 1-43 

0-38 0-47 0-58 
0-31 0-31 — 

4-70 4-78 4-80 

Distribution. Moreton Bay, Queensland (Rathbun, 1926; Snelling, 1959). 
Comments. The range of this species, previously known only from Moreton Bay, Queens-

land, has now been extended up the Queensland coast to Cairns (approximately 1200 
miles), but is still unknown outside of that state. 

IV. The genus Paracleistostoma de Man, 1895 
Paracleistostoma de Man, 1895, pp. 581-590: 1896, p. 90; Tesch, 1918, p. 63; Tweedie, 1937, pp. 157-159; 

Guinot & Crosnier, 1963, pp. 608-609. 

Type species: P. depressum de Man, 1895. 
Comments. Nine species have been described in this genus, a tenth is here added by the 

transference of a species from Cleistostoma, this species then being the only Australasian 
species of this genus (see also comments on the genus Cleistostoma). 

1. Paracleistostoma mcneilli (Ward, 1933) comb. n. 
(Plate 4(d), Fig. 16). 

Synonymy 
Cleistostoma mcneilli Ward, 1933, p. 390, Plate 21, Fig. 1: Snelling, 1959, p. 70; Guinot & Crosnier, 1963, p. 

607. 

Material examined. 34 $$ (3-5-10-5 mm); 18 ?? (4-6-10-3 mm). 
Queensland (Port Curtis—Moreton Bay). 
Description. Front broad, deflexed, unconstricted between bases of ocular peduncles; 

with smooth margins; smooth surface; wide median furrow; slightly pointed anterior 
margin, with well-developed anterolateral 'horns'. 

Upper orbital border curved, transverse; margin with'beading' of small granules. Lower 
orbital border with small granules along entire length. Ocular peduncle separated from 
lower orbital border by inwardly projecting shelf. 
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Epistome trilobate; central lobe sharply pointed. 
Carapace depressed; without granules on surface (except on well defined granular 

ridges); without surface hair; with indistinct furrows, excepting circumgastric; with 
prominent epigastric ridges; raised central cardiac, intestinal and branchial regions; with 
three lobular, tooth-like, anterolateral projections. External orbital angle large, pointed, 
directed forwards and outwards; with concave anterior margin, convex outer margin. 

FIG. 16. P. mcneilli. 
(a) Male chela (right), outer surface, (b) External maxilliped (left), outer surface, (c) Male abdomen and sternum, 

(d) 1st male pleopod (right), sternal surface, (e) Front. 

Second lateral tooth small, broad-based, directed outwards, upwards and slightly 
forwards, projecting beyond former tooth. Third lateral tooth similar in size and shape to 
second lateral tooth, but projecting beyond latter. Cardiac region with well defined 
transverse ridge; faint diagonal ridge extends from end of cardiac ridge to third lateral 
tooth; granular ridge, running subparallel to posterolateral carapace margin, extends from 
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base of third lateral tooth to position above point of insertion of fourth pereiopod, where 
it joins a transverse granular ridge, running close to and parallel with posterior carapace 
margin. Greatest carapace breadth occurs across third lateral teeth. Lateral margins 
arcuate, 'beaded' with small granules. 

Ocular peduncles short and stout (shorter than breadth of front). 
Male cheliped. (a) Merus. Upper and inner margins evenly studded with large granules 

throughout length; outer margin with large tubercles, in greatest concentrations proxim-
ally and distally. Surfaces without granules or hairs. 

(b) Carpus. Smooth, without granules, with hairs only on upper margin. 
(c) Palm. Large and globose, without granules or hairs. 
(d) [mmovable finger. Indexed upwards. Surfaces and lower margin 

without granules; cutting margin with few, small, isolated granules, without differentiated 
tooth. 

(e) Dactylus. Curved. Surfaces and upper margin without granules; 
cutting margin with large quadrangular tooth near base, distally with a few, very small, 
granules or smooth. 

Meri of all four pereiopods, and carpi and propodi of all except first pereiopod, covered 
on all surfaces with mat of thick brownish hair. Carpus and propodus of first pereiopod 
hairless. 

Male abdomen with second to fifth segments (inclusive) fused, fused mass with highly 
sinuous lateral margins. Lateral margins of sixth segment with bulge in morphologically 
posterior position. Seventh segment elongate. 

Merus of external maxilliped, markedly larger than ischium, subcircular; with shallow 
depression on anterior margin. Ischium with pronounced triangular protruberance at 
anterointernal angle; with row of hairs near suture with merus; with straight internal 
margin; concave external margin. 

First male pleopod recurved. Distal portion swollen; with two long terminal filaments; 
with clump of hair distally. 

Dimensions and relative proportions 

Carapace breadth (mm) 5 0 7-5 100 

Carapace breadth 
1-25 1 32 1-34 Carapace length 1-25 1 32 1-34 

Length of chela j $ — 0-37 0-59 
Carapace breadth j $ 0-25 0-28 0-29 

Carapace breadth 3-70 3-80 3-81 Breadth of front 3-70 3-80 3-81 

Distribution. Southern Queensland (Ward, 1933; Snelling, 1959). 
Comments. Guinot & Crosnier (1963) suggested the transference of this species (and also 

Paracleistostoma japonicum Sakai, 1934) from their respective genera to the genus Camp-
tandrium on account of the three anterolateral teeth present in both species. All the species 
of Camptandrium possess anterolateral teeth, but one or more species in each of the genera 
Cleistostoma, Paracleistostoma and Tylodiplax also possess anterolateral protruberances 
in varying degrees of definition, and hence the mere presence of anterolateral teeth would 
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not seem sufficient to transfer a species to Camptandrium. The external maxilliped, and 
particularly the merus of that appendage, appears to have a characteristic form in the 
genera Camptandrium and Tylodiplax (see Rathbun, 1909, p. 109; Kemp, 1915, Fig. 14; 
Guinot & Crosnier, 1963, Fig. 6, etc.) and a different, but equally characteristic, form in the 
genera Cleistostoma and Paracleistostoma (see Tesch, 1918, Plate 3, Fig. 2(c); Rathbun, 
1926, p. 178; Tweedie, 1937, Figs 5(b), 6(b), etc.). The external maxilliped of the species 
under discussion shows clear relationships with that of the latter two genera (cf. Figs 
15(b), 16(b) and fewer with Camptandrium (and Tylodiplax). The chelae and pereiopods 
also show affinities with Cleistostoma and Paracleistostoma, rather than with the former 
genera. Thus the author must disagree with Guinot & Crosnier and suggest affinities of 
this species with Cleistostoma and Paracleistostoma. Within these two genera, the char-
acters of the carapace and front of this species place it in the genus Paracleistostoma (see 
comments on the genus Cleistostoma). 

V. The genus Leipocten Kemp, 1915 
Leipocten Kemp, 1915, pp. 244-247, Plate 12, Figs 16-20: Balss, 19356, p. 47; Tweedie, 1937, p. 162. 

Type species: L. sordidulum Kemp, 1915. 
Comments. Kemp (1915), in describing the genus, placed it in the Xanthidae, regarding 

it either as constituting a new subfamily, or as an aberrant member of the Eriphiinae 
Alcock, 1898. Balss (19356) suggested the removal of the genus from the Xanthidae and 
its inclusion within the Macrophthalminae (Ocypodidae). Tweedie (1937) further 
suggested that, within the latter subfamily, the affinities of Leipocten were 'with that 
section of the subfamily which includes the genera Paracleistostoma and Camptandrium 
rather than with the genus Macrophthalmus' (p. 162), basing his statement on the structure 
of the first male pleopod. The author is in complete agreement with Balss and Tweedie 
regarding the affinities of this genus; Tweedie's opinion being reinforced by the structure 
of the external maxilliped, the male abdomen, the chelae and the carapace. 

The genus contains only one described species, L. sordidulum. 

1. Leipocten sordidulum Kemp, 1915 
Synonymy 

Leipocten sordidulum Kemp, 1915, pp. 244-247, Plate 12, Figs 16-20: Balss, 19356, p. 47; Tweedie, 1937, p. 
162, Fig. 7; Sakai, 1939, p. 635, Fig. 105; Snelling, 1959, p. 70. 

Material examined. 6 SS (4-2-6-5 mm); 3 $? (4-75-7-2 mm). 
Queensland (Brisbane River). 
Distribution. Madras, India (Kemp, 1915); Singapore and Malay Peninsula (Tweedie, 

1937); Formosa (Sakai, 1939); Brisbane River, Australia (Snelling, 1959). 
Comments. This species has been so adequately described by Kemp (1915), Tweedie 

(1937) and Sakai (1939), particularly Kemp, that any further description or figuring here is 
unnecessary. Sufficient to note that the Australian specimens examined show the same 
variations as noted by Kemp in his Indian specimens. 
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DISCUSSION 
Macrophthalminae fauna of Australasia 

Eighteen species of five genera have here been recorded from Australasia. The following 
species should be removed from the fauna list, as having been recorded on misidentifica-
tions: M. depressus (= M. affinis), M. brevis (= M. carinimanus), and probably M. 
sandakani. Ortmann's record (1894a) of M. sulcatus is also, as Kemp (1919, p. 388) has 
pointed out, 'almost certainly erroneous', and Ward's record (1928) of M. graejfei from 
the Capricorn Islands, Queensland, still remains unconfirmed, and is probably erroneous. 
Of two species, M. tomentosus and M. quadratus, almost certainly validly recorded from 
Australasia (New Caledonia), by A. Milne Edwards (1873a), the author has seen no 
specimens. 

Evolution of the genus Macrophthalmus 
The following discussion is an attempt to derive phylogenetic relationships within the 

genus Macrophthalmus in the light of the foregoing review of the systematics and mor-
phology, and to determine some of the more important selective pressures that have 
resulted in the diversity seen. 

From a study of seemingly unspecialised structures and structures present throughout 
the genus it can be hypothesised that the ancestral Macrophthalmus was probably of the 
following structure: 'Subquadrate carapace, with a broad unconstricted front, short 
ocular peduncles, smooth or moderately granular surface. Semiglobose male chelae, with 
moderately long fingers, the immovable finger being straight and without a differentiated 
tooth, the dactylus being curved and with a small quadrangular tooth near the base of the 
cutting margin, and a longitudinal ridge on the outer surface of the palm and immovable 
finger close to and subparallel with the lower margin. Slender pereiopods with a small 
subterminal spine on the upper margins of the meri. External maxillipeds with subequal 
merus and ischium. Epistome with a straight central region. Male abdomen with seven 
distinct segments, the first two small, the five distal segments with straight lateral margins 
evenly convergent from the third to the seventh segment. Slightly curved or straight first 
male pleopod'. This ancestral Macrophthalmus probably occupied under-stone or small-
burrow microhabitats in muddy sand, littoral or estuarine environments. 

The species of the subgenus Mopsocarcinus are most similar to this hypothetical 
ancestral form, and in particular M. boscii shows little divergence from the latter. Amongst 
Mopsocarcinus only M. quadratus and M. erato show marked specializations, in that a 
cheliped merus/lower orbital border stridulating apparatus is present in the males (see 
Guinot-Dumortier & Dumortier 1960). 

The species of the subgenus Mareotis have diverged from the ancestral form and have 
evolved a characteristic facies. M. crinitus retains more primitive characters, i.e. is struc-
turally nearer to the hypothesized ancestral form, than any other species in this group. 
This species has retained the longitudinal ridge on the palm in its juvenile stages, possesses 
somewhat indistinct hairy rows on the carapace and relatively poorly-developed surface 
granulation and has retained an undefiexed immovable finger. M. pacificus is closely allied 
to the latter species, but lacks the ridge on the palm even in the juveniles, the immovable 
finger remaining undefiexed. It possesses a specialized feature in that the surface carapace 
granulation is secondarily (?) lost. M. abercrombiei and M. definitus have diverged from 
a crinitus-like form, but show a specialisation in the suppression of the longitudinal 
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granular rows of the branchial region. They show, however, the deflexed immovable 
finger, the heavy surface granulation (but with certain central smooth areas), and the lack 
of the ridge on the palm, as in the typical species of this group. M.japonicus, M. depressus, 
M. teschi and M. tomentosus have also probably diverged from a crinitus-like form, and 
share many characters with the two former species, but have retained and strongly devel-
oped the longitudinal granular rows of the branchial region. M. tomentosus has developed 
a specialized stridulating mechanism, independently of M. quadratus and M. erato, but 
which closely resembles that structure in those species (de Man, 18886). M. setosus 
probably represents an early divergence from forms near the base of the Mareotis line. It 
differs from other species in that group in the retention of a longitudinal ridge (albeit 
feebly developed) on the palm in the adult, in a relatively broader carapace, and in the 
location of the position of the greatest carapace breadth between the external orbital 
angles. In the juveniles, however, the greatest carapace breadth occurs further posteriorly, 
as in all other species in the subgenus. 

A second line showing divergence from the ancestral form and the evolution of a 
characteristic facies is that of the subgenus Macrophthalmus. Extant species which 
resemble the hypothetical transitional forms between the ancestral form and species such 
as M. brevis have not been discovered, and subfossil or fossil material of them does not at 
present exist. Three closely related species, M. telescopicus, M. latipes and M. milloti, and 
also M. dentatus can be regarded as specialised forms that have diverged from these transi-
tional species however. Both groups of species have evolved an intermediate carapace 
shape (length : breadth — 1 : 1 -6-1 -7), but show marked specialisations that place them 
off the direct evolutionary line (and have perhaps allowed them to survive in the face of 
competition from the more highly evolved species). The three closely related species have 
evolved very elongate ocular peduncles, which project well beyond the tips of the external 
orbital angles (in some specimens of M. telescopicus examined, by as much as seven-
twelfths of their total length), while the other species, M. dentatus, has evolved a fourth 
anterolateral tooth (Stimpson, 1907). The remaining species in the subgenus have evolved 
a very similar morphological facies, with the partial exception of two species showing non 
characteristic specializations. M. transversus has independently evolved ocular peduncles 
of the same type as seen in M. telescopicus, etc. and also shows specializations of the male 
chelae, which are unusually weak and slender (Tesch, 1915). This latter character has 
evolved to a further degree in M. parvimanus, a species restricted to the Seychelles and 
nearby islands, in which the male chelae resemble the female chelae of other species of the 
genus (Balss, 1934). The ocular peduncles of this species do not project beyond the external 
orbital angles, however. All but three of the'typical' Macrophthalmus (s.s.) species possess 
a characteristic proximally directed tubercle on the inner surface of the palm of the male 
chela, near the carpal joint, often associated with the development of tubercles on the 
carpus itself. Three species, M. convexus, M. graeffei and M. consobrinus, showing close 
affinity in many seemingly non adaptive characters, have diverged from the remaining 
species and lack the forementioned tubercle. These latter remaining species can be divided 
into two groups on characters of the external orbital angle. In one group, including M. 
sulcatus and M. grandidieri which have a centre of geographical distribution in East Africa 
and the western Indian Ocean, the external orbital angle is small and its tip falls well short 
of that of the second lateral tooth, in some cases the tip being directed backwards and 
partially across the latter tooth. While in the second group, including M. brevis, M. 
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dilatatus and M. crassipes, which have a centre of geographical distribution in Indonesia, 
the external orbital angle is large and its tip projects equally out from the carapace to that 
of the second lateral tooth.. 

The third line showing divergence from the ancestral form and the evolution of a 
characteristic fades is that; of the subgenus Venitus. These species have retained a number 
of ancestral characters, and have attained the largest size of any species in the genus. 
Although distinct from all other species, some characters of the external maxilliped and 
carapace possibly indicate an ancestry of this group close to that of Mareotis. Two species 
have evolved specialisations previously seen in other species; M. pectinipes has inde-
pendently evolved a stridulating mechanism of the same type as seen in M. quadratus, M. 
erato and M. tomentosus, and M. latreillei has evolved a fourth anterolateral tooth, 
parallelling M. dentatus in. this character. 

The two remaining subgenera represent isolated lines showing a curious mixture of 
ancestral characters and specialisations parallelling a number of other evolutionary lines. 
Both groups only occur at the present time in geographically isolated areas, the subgenus 
Tasmanoplax in the extreme south east of Australia, and Hemiplax in New Zealand and 
Formosa; only in Formosa are there other species of the subfamily also present. Thus it 
would appear that either the groups have evolved their peculiar facies in isolation, or that 
the extant species represent the remains of once widely distributed evolutionary lines, 
which have survived only in isolated areas lacking in more highly evolved forms, perhaps 
Tasmanoplax is a case of the former and Hemiplax the latter. 

Tasmanoplax has retained the broad front, the longitudinal ridge on the palm, and 
external maxilliped, etc., of the hypothetical ancestral form, has parallelled the species of 
Mareotis in the presence of granular rows on the branchial region (the rows being of a 
different construction in Tasmanoplax than in Mareotis, however) and in the shape of the 
anterolateral teeth, has parallelled Macrophthalmus (s.s.) in the character of the epistome, 
and has parallelled Hemiplax in characters of the chelae. 

Hemiplax has, similarly to Tasmanoplax, retained a number of basic ancestral char-
acters, has parallelled other groups in other characters (the precise characters differing, 
however, in the two subgenera) and has evolved a number of specialised characters without 
parallel in other groups. Hemiplax has retained the ancestral broad unconstricted front, 
the short stout ocular peduncles, the straight central region of the epistome (cf. Tasmano-
plax) and the form of the external maxillipeds; has parallelled Mareotis in the presence of 
transverse granular rows on the branchial region, but has evolved a unique oblique 
granular row on that region; has parallelled Tasmanoplax in some aspects of the structure 
of the male chela, but has evolved a large triangular protruberance on the carpus of the 
male cheliped, to some extent parallelling the tubercles present in some species of the 
subgenus Macrophthalmus; and has evolved a somewhat distinctive abdomen. 

It is here hypothesised that one of the main selective pressures influencing the adaptive 
radiation within the genus Macrophthalmus has been that of predation. This pressure has 
resulted in two series of structural modifications, (a) those of the ocular peduncles, and (b) 
those concerned with increasing the speed and efficiency of the burrowing mechanisms. 

The species of Mopsocarcinus probably rely, and the hypothetical ancestral form 
probably relied, on their small size and reclusive habits to escape from predation. The 
more specialized species however have increased their size and have evolved specializa-
tions specifically to avoid predators. It has been seen that in the majority of Macroph-
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thalmus species, i.e. the species of the subgenera Mareotis, Macrophthalmus, Venitus and 
to a lesser extent Tasmanoplax, a trend for the reduction in breadth of the front, correlated 
with an increase in length of the ocular peduncles, has evolved. An increase in the length 
of the ocular peduncles, which in life are held vertically above the animal, confers several 
advantages: (1) the animal can still receive information about conditions above the 
surface of the substratum whilst its body is completely hidden (i.e. buried) below the 
surface, thus decreasing the chance of a potential predator being aware of the presence of 
the crab; (2) the higher the corneas of the crab are from the surface of the substratum, i.e. 
the longer the ocular peduncles are (the cornea being situated terminally), the greater the 
area of substratum potentially visible, and thus a potential predator's movements can be 
detected when the predator is a greater distance away from the crab; and (3) with over-
lapping fields of vision some degree of depth perception may be possible (Waterman, 
1961). If a selective pressure does exist for increased length of the ocular peduncles, the 
length of the latter can theoretically be increased in one of two ways from the state of the 
peduncles in the ancestral form (and Mopsocarcinus). The peduncle can be lengthened so 
that its tip projects beyond the external orbital angle, or the breadth of the front can be 
reduced, effectively increasing the proximal rather than the distal section of the peduncle 
(or by a combination of the two, discussed later). If the peduncle is lengthened so as to 
project beyond the outer margin of the orbit, the eye can no longer be retracted into the 
safety of the orbital canal in times of danger, but is continually exposed; whereas if the 
peduncle is elongated by a reduction in the breadth of the front, the eye can still be 
retracted into the orbital housing, and is not continually exposed to predators. Thus a 
priori it would seem that a selective advantage would exist in the latter case, rather than in 
the former, since in only four species does the cornea project beyond the external orbital 
angle for any length, all other species with elongate peduncles have evolved them cor-
related with a reduction in breadth of the front only, M. telescopicus, M. milloti, M. latipes 
and M. transversus as has already been noted have evolved narrow constricted fronts and 
greatly elongated ocular peduncles projecting well beyond the external orbital angles. It is 
almost certain that the reduction in breadth of the front preceded the great elongation of 
the peduncles in the evolutionary history of the four species and that the latter is a second-
ary specialization. This specialization would seem to have occurred in spite of the con-
siderable selective pressure acting against the development of completely unprotected eyes. 
In all four species the selective pressure' overriding' the latter pressure may have been due 
to the otherwise heavy predation on the species that would have ensued, perhaps due to 
different factors in the different species. The nature of these factors is difficult to deter-
mine, several factors suggest themselves but none are particularly satisfactory. M. tele-
scopicus, M. milloti and M. latipes are all comparatively small species, although larger 
than those of Mopsocarcinus, which as already hypothesised may rely in part on their very 
small size to escape from predation, they are however smaller than most other species of 
this genus. Perhaps these species, by virtue of their size, would be very vulnerable to 
predation from, for example, littorally feeding small birds. The great elongation of the 
peduncles might then have evolved in response to the need for the crabs to burrow as 
deeply as possible from the surface into the substratum, yet still receive optic information 
from above the surface. M. transversus as has already been noted is remarkable for the 
feeble nature of the chelae of the males, if the chelae are used as weapons of defence, then 
those of this species would surely be inadequate, and the elongate peduncles might have 
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evolved to compensate for the added vulnerability of this species. M. parvimanus, how-
ever, possesses even smaller chelae than the previous species, and would thus seem to be 
at an even greater disadvantage, but has not evolved the greatly elongate ocular peduncles. 

It has also been hypothesised that mechanisms increasing the speed and efficiency of 
burrowing have been evolved. Species of Macrophthalmus (s.l.) burrow by means of side-
ways digging motions, i.e. the carapace of the crab entering the substratum lateral margin 
first. The crab that can burrow beneath the surface of the substratum fastest at the 
approach of a predator is likely to be at a selective advantage over a crab that can only do 
so more slowly. Two mechanisms increasing the speed of burrowing have been evolved 
by this genus: (1) increasing the size and strength of the pereiopods and (2) streamlining 
the carapace along the axis of entry into the burrow, i.e. with increase in size, increasing 
the breadth of the carapace relative to the length (thus decreasing the relative length of the 
lateral margins). The latter mechanism alone has been evolved by the species of the sub-
genus Macrophthalmus, and the streamlining of the carapace reaches its peak in this group 
(with a ratio of length to breadth in adults in the order of 1 : 2), the pereiopods remaining 
slender. The lateral borders of the carapace are also strongly sloping towards the lateral 
margins, in this group, facilitating entry into the substratum. Both mechanisms have 
evolved in the subgenera Mareotis, Hemiplax and Tasmanoplax. The streamlining of the 
carapace is much less marked than in the previous group (ratio of length to breadth in 
adults in the order of 1 : 1-4-1-5), but the pereiopods have correspondingly evolved into 
powerful digging structures. The species of Venitus have retained the subquadrate carapace 
shape of the hypothetical ancestral form, and have also attained very large size. It would 
thus seem that the large unstreamlined carapaces of these species would restrict rapid 
burrowing in anything other than very soft mud, and it is precisely that habitat from which 
most Australian specimens of M. latreillei have been recorded (e.g. W. Macnae m.s. 
collection notes). The pereiopods, however, have evolved into large, seemingly efficient, 
digging structures, with series of spines and tubercles along the margins of several of the 
segments of the limbs, possibly further increasing their efficiency. It is also possible that 
the large size of these species when adult is in itself a deterrent to some potential predators, 
and that the need for rapid burrowing is less marked than in smaller species. 

Thus it can be hypothesized that the selective advantage in the two main trends seen in 
the morphology of Macrophthalmus (s.l.) species is in the avoidance of predation from at 
least some of the potential predators. The selective advantages conferred by other char-
acters, e.g. shape of anterolateral teeth, shape of male abdomen, pattern of surface 
carapace granulation, etc., however, cannot be explained in terms of single external factors, 
but have probably evolved in response to a whole complex of differing pressures. 

Geographical distribution 
The 20 species of Macrophthalminae occurring in Australasia (the 18 species reviewed 

in this paper together with M. tomentosus and M. quadratus) can be divided into three 
zoogeographical groupings: widespread species, i.e. those species with a known distribu-
tion encompassing almost the whole range of the subfamily; Indo-West Pacific species, i.e. 
those species distributed over the eastern part of the range of the subfamily and absent 
from Africa and the western Indian Ocean; and the Endemic species. Differences can be 
detected in the Australasian distribution of the endemic species on the one hand and the 
non endemic species on the other. 



THE MACROPHTHALMINAE OF AUSTRALASIA 255 

The widespread species, i.e. M. boscii, M. latreillei and M. telescopicus, and the Indo-
West Pacific species, i.e. M. convexus, M. crassipes, M. crinitus, M. definitus, M.japonicus, 
M. pacificus, M. tomentosus and L. sordidulum are restricted to the tropical areas of 
Australasia and the zones of interlap between the tropical and temperate zones. Only two 
species, M. latreillei and M. crassipes, extend into the truly temperate zones, the former 
extending to Freemantle on the western coast of Australia (approximately 32°S.), and 
the latter to Sydney on the eastern coast (approximately 34°S.). Although some of these 
species show very restricted Australasian distributions (although this may be more 
apparent, due to the lack of collecting in the relevant areas, than real), the other species, 
known from more than one area, show widespread distributions throughout the tropical 
regions of both eastern and western Australia. 

The endemic species, however, show no such restriction to the tropical regions, and show 
more restricted distributions than the non-endemic species, all endemic species being 
confined to eastern Australasia, (two of the'endemic' species, M. hirtipes and A. tridentata, 
have also been recorded once from Samoa; the record of the latter species is however 
doubtful (see de Man, 1896) and that of the former has not been confirmed, the only record 
being in 1853 (Jacquinot, 1853)). Two species, M. abercrombiei and M. quadratus, known 
from very restricted localities, do appear to be confined to the tropical regions, the former 
to the south eastern portion of the Gulf of Carpentaria and the latter to New Caledonia. 
M. punctulatus, M. setosus, M. hirtipes, M. latifrons and P. mcneilli, however, occur only 
to the south of the tropic of Capricorn. Two other endemic species show a distribution 
along the eastern coast of Australia in both temperate and tropical regions. A. tridentata 
and C. wardii occurring as far north as Cooktown (approximately 15° 30' S.). M. latifrons 
and M. hirtipes occur at the southern limit of the range of the subfamily. 

The author is deeply indebted to the authorities of the following institutions for their help in 
allowing the loan of material in their collections, and to the following people for so kindly giving 
up their time to assist during the course of this study: The Australian Museum, Sydney (and to 
Dr J. C. Yaldwyn); the Western Australian Museum, Perth (and to Dr R. W. George); the 
Queensland Museum, Brisbane (and to Mr B. Campbell); Mr D. J. G. Griffin (Zoology Depart-
ment, University of Tasmania, Hobart); Mr R. Kenny (Zoology Department, University College 
of Townsville, Queensland); Professor R. L. C. Pilgrim (Zoology Department, University of 
Canterbury, New Zealand); Dr E. J. Batham (Portobello Marine Biological Station, New 
Zealand); Dr W. Macnae (Zoology Department, University of Witwatersrand, South Africa); 
Madame D. Guinot (Museum National d'Histoire Naturelle, Paris); Dr I. Gordon (British 
Museum (Nat. Hist.) London); Miss M. Hamon; and to those members of staff of the Zoology 
Department, University of Queensland, Brisbane, who supplemented the collection of that 
institution by their own personal collecting. Grateful acknowledgment is made of the help of 
Mr E. W. Hollywood and the staff of the Photography Department, University of Queensland 
in providing the photographic plates in this paper. 

Special thanks are due to Dr J. C. Yaldwyn for his constant help and encouragement through-
out this study and to Professor W. Stephenson for his help and for reading the manuscript. 

The expenses of the work were covered by a N.A.T.O. Postgraduate Research Grant from the 
Science Research Council of Great Britain. 



256 R. S. K. BARNES 

REFERENCES 

An attempt has been made to give a complete bibliography of taxonomic literature concerning the subfamily 
Macrophthalminae, in addition to citing papers referred to in the text. These additional, uncited papers are marked 
with an asterisk. 
ADAMS, A. & WHITE. A. (1848). The Crustacea. In The Zoology of the voyage of H.M.S. 'Samarang', 1843-1846. 

Adams, A. London: Reeve, Benham & Reeve. 
ALCOCK, A. (1898). Materials for l:he carcinological fauna of India. No. 3. The Brachyura Cyclometopa. Part 1. The 

family Xanthidae../. Asiat. Soc. Beng. 67: 67-233. 
ALCOCK, A. (1900). Materials for the carcinological fauna of India. No. 6. The Brachyura Catometopa or 

Grapsoidea. J. Asiat. Soc. Beng. 69: 279-486. 
*ALCOCK, A. (1902). Illustrations of the Zoology of the Royal Indian Surveying Steamer 4Investigator'. Part 10. 

Calcutta: Indian Museum. 
AUDOUIN, V. (1825). Explication sommaire des planches de crustaces de VEgypte et de la Syrie, publiees par Jules-

Cesar Savigny, membre de PInstitut; ojfrant un expose de characteres naturels des genres avec la distinction des 
especes. Description de VEgypte ou recueil des observations et des recherches qui ont ete faites en Egypte pendant 
Vexpedition de Varmee fran^aise. Histoire naturelle. 1 (4). Paris. 

BALSS, H. V. (1922). Ostasiatische Decapoden. IV. Die Brachyrhynchen. Arch. Naturgesch. 88 (11): 94-116. 
BALSS, H. V. (1934). Sur quelques Decapodes brachyoures de Madagascar. Faune Colon, fr. 5 (8): 501-528. 
BALSS, H. V. (1935a). Brachyura of the Hamburg Museum expedition to South Western Australia, 1905. J. Proc. R. 

Soc. West. Aust. 21: 113-151. 
BALSS, H. V. (19356). On three south Indian crabs (Decapoda: Brachyura) of the Madras Museum. Rec. Indian 

Mus. 37: 4 5 - 4 8 . 
BALSS, H. V. (1938). Die Decapoda Brachyura von Dr. Sixten Bocks Pazifik-Expedition, 1917-1918. Goteborgs K. 

Vetensk-o. Vitterh Saml. Handl. (B) 5 (7): 1-85. 
BARNARD, K. H. (1950). Descriptive catalogue of South African Decapod Crustacea. Ann. S. Afr. Mus. 38: 1-864. 
BARNARD, K. H. (1954a). New records and new species of Crustacea from South Africa. Annls Mus. r. Congo beige 

Ser. 8vo. (Zool) 1: 120-131. 
BARNARD, K. H. (19546). Notes sur une collection de crustaces decapodes de la region Malgache. Mem. Inst, scient. 

Madagascar (A) 9: 95-104. 
BARNARD, K. H. (1955). Additions to the fauna list of South African Crustacea and Pycnogonida. Ann. S. Afr. Mus. 

4 3 : 1 - 1 0 7 . 
BARNES, R. S. K. (1966a). A new species of the genus Macrophthalmus Latreille, 1829 (Decapoda: Brachyura: 

Ocypodidae) from the Gulf of Carpentaria, Queensland. Proc. R. Soc. QdlS (4): 43-47. 
BARNES, R. S. K. (19666). The status of the genus Euplax H. Milne Edwards, 1852; and a new genus Australoplax 

of the subfamily Macrophthalminae Dana, 1851. (Brachyura: Ocypodidae). Aust. Zool. 13: 370-376. 
BENNETT, E. W. (1964). The marine fauna of New Zealand: Crustacea: Brachyura. Bull. N.Z. Dep. scient. ind. Res. 

153: 1-120. 
*BIANCONI, G. G. (1851). Specimena Zoologica Mosambicana quibus vel novae vel minus notae animalium species 

illustratur. 5. Bononiae. 
BOONE, L. (1934). Scientific results of the world cruise of the yacht 'Alva', 1931, William K. Vanderbilt commanding. 

Crustacea: Stomatopoda and Brachyura. Bull. Vanderbilt mar. Mus. 5: 1-210. 
BORRADAILE, L. A. (1903). Marine crustaceans. V. The crabs of the catometope families. In The fauna and geography 

of the Maldive and Laccadive Archipelagoes. 1 (26): 429-433. (Gardiner, J. Stanley, Ed.) Cambridge: Univ. Press. 
*BUITENDIJK, A. M. (1939). Note on Cleistostoma edwardsii (MacLeay), a South African ocypodid. Zool. Medecl. 

Leiden 22: 76-78. 
*CANO, G. (1889). Crostacei Braehiuri ed Anomuri raccolti nel viaggio della 'Vettor Pisani' intorno al globo. 

Boll. Soc. Nat. Napoli 3 : 7 9 - 1 0 6 & 169-269. 
CHHAPGAR, B. F. (1957). On the marine crabs (Decapoda: Brachyura) of Bombay State. 2. J. Bombay nat. Hist. Soc. 

54 (3) : 503-549 . 
CHILTON, C. (1909). The Crustacea of the subantarctic islands of New Zealand. In: Chilton, C. The subantarctic 

islands of New Zealand. 2: 601-671. Wellington: Philosophical Institute of Canterbury, New Zealand. 
CHILTON, C. & BENNETT, E. W. (1929). Contributions for a revision of the Crustacea Brachyura of New Zealand. 

Trans. Proc. N.Z. Inst. 59 (4): 731-778. 
*CHOPRA, B. & DAS, K. N. (1937). Further notes on Crustacea Decapoda in the Indian Museum. IX. On three 

collections of crabs from Tavoy and Mergui Archipelago. Rec. Indian Mus. 39: 377-434. 



THE MACROPHTHALMINAE OF AUSTRALASIA 257 

CROSNIER, A. (1965). Crustaces Decapodes. Grapsidae et Ocypodidae. Faune Madagascar 18: 1-143. 
DANA, J. D. (1851). Conspectus crustaceorum quae in orbis terrarum circumnavigatione, Carolo Wilkes e Classe 

Reipublicae Faederatae duce, lexit et descripsit J. D. Dana. Proc. Acad. nat. Sci. Philad. 5: 247-254 & 267-272. 
DANA, J. D. (1852). United States Exploring Expedition during the years 1838 to 1842, under the command of Charles 

Wilkes U.S.N. Crustacea 1. Philadelphia. 
DE HAAN, W. (1835). Crustacea. In: de Siebold, P. F. Fauna Japonica sine descriptio animalium, quae in itinere per 

Japoniam jussu et auspiciis superiorum, qui summum in India Batava Imperium tenent, suscepto, annis 1823-1830 
collegit, not is, observationibus et adumbrationibus illustravit. Amsterdam: J. Miiller & Sons. 

DE MAN, J. G. (1879). Note on some new or imperfectly known podophthalmus Crustacea of the Leyden Museum. 
Notes Leyden Mus. 1: 53-73. 

DE MAN, J. G. (1880a). On some new species of Gelasimus and Macrophthalmus. Notes Leyden Mus. 2: 67-72. 
DE MAN, J. G. (18806). On some podophthalmus Crustacea presented to the Leyden Museum by J. A. Kruyt, 

collected in the Red Sea near the city of Djeddah. Notes Leyden Mus. 2: 171-185. 
*DE MAN, J. G. (1881). Carcinological studies in the Leyden Museum. No. 2. Notes Leyden Mus. 3: 245-256. 
DE MAN, J. G. (1888a). Bericht liber die von Herrn. Dr. J. Brock in Indischen Archipel gesammelten Decapoden 

und Stomatopoden. Arch. Naturgesch. 53 (1): 215-600. 
DE MAN, J. G. (18886). Report on the podophthalmus Crustacea of the Mergui Archipelago, collected for the 

Trustees of the Indian Museum. J. Linn. Soc. (Zool.) 22 (136): 1-64. 
DE MAN, J. G. (1890). Carcinological studies in the Leyden Museum. No. 4. Notes Leyden Mus. 12: 49-126. 
*DE MAN, J. G. (1892). Decapoden des Indischen Archipels. In Weber, M. Zoologische Ergebnisse einer Reise in 

Niederlandische Ost-Indien. 2 (2): 265-527. Leyden. 
DE MAN, J. G. (1895). Bericht iiber die von Herrn. Schiffscapitan Storm Zu Atjeh, an den westlichen Kiisten von 

Malakka, Borneo und Celebes sowie in der Java-See gesammelten Decapoden und Stomatopoden. Zool. Jb. 
(Syst.) 8: 485-609. 

DE MAN, J. G. (1896). Ueber neue und wenig bekannte Brachyuren des Hamburger und Pariser Museums. Mitt, 
naturh. Mus. Hamb. 13: 73-118. 

DE MAN, J. G. (1902). Die von Herrn. Prof. Kiikenthal gesammelten Decapoden und Stomatopoden. Abh. 
senckenb. naturforsch. Ges. 25: 467-929. 

DE MAN, J. G. (1904). Beschreibung einiger Brachyuren Krebse aus Post-tertiaren Schichten der Minahassa, 
Celebes. Samml. geol. Reichmus. Leiden (1) 7: 254-277. 

DESMAREST, A. G. (1822). Histoire d'Crustaces fossilles. In Dictionnaire des Sciences haturelles. Paris. 
*DOFLEIN, F. (1904). Brachyuren. fViss. Ergebn. dt. Tiefsee-Exped. iValdivia\ 6. 
EDMONDSON, C. H. (1946). Reef and shore fauna of Hawaii. Spec. Pubis Bernice Pauahi Bishop Mus. 22: 1-381. 
ETHERIDGE, R. & MCCULLOCH, A. R. (1916). Sub fossil crustaceans from the coasts of Australia. Rec. Aust. Mus. 

11: 1 - 1 4 . 
FILHOL, H. (1885). Catalogue des Crustaces de la Nouvelle-Zelande, des lies Auckland et Campbell. In Recueil de 

Memoires, Rapports et Documents relatifs a Vobservation du passage de Venus sur le soleil. Mission de I'ile Camp-
bell. Zoology. 3 (2): 349-510. Paris. 

FOURMANOIR, P. (1954). Crabes de la cote ouest de Madagascar. Naturaliste malgache 6 (1-2): 1-16. 
FULTON, S. W. & GRANT, F. E. (1906). Census of the Victorian Decapod Crustacea. Part 1. (Brachyura). Proc. R. 

Soc. Vict. (2) 19 (1): 16 -20 . 
GARTH, J. S. (1957). Reports of the Lund University Chile Expedition, 1948-1949. No. 29. The Crustacea Deca-

poda Brachyura of Chile. Acta Univ. lund. (2) 53 (7): 1-130. 
GIBBES, L. R. (1850). On the carcinological collections of the United States and an enumeration of species con-

tained in them, with notes on the most remarkable, and descriptions of new species. Proc. Am. Ass. Advmt Sci. 
3 : 167-201. 

•GORDON, I. (1931). Brachyura from the coasts of China. J. Linn. Soc. (Zool.) 37: 525-558. 
GRANT, F. E. & MCCULLOCH, A. R. (1906). On a collection of Crustacea from the Port Curtis district, Queensland. 

Proc. Linn. Soc. N.S.W. 31: 2-53. 
*GRAVELY, F. H. (1927). Crustacea. In: The littoral fauna of Krusadai Island in the Gulf of Manaar. Bull. Madras 

Govt Mus. 1 (1): 141-155. 
GRAY, J. E. (1847). List of the specimens of Crustacea in the collection of the British Museum. London: Edward 

Newman. 
GUERIN-MENEVILLE, F. E. (1834). Iconographie du Rigne Animal. 3. Crustaces. Paris. 



258 R. S. K. BARNES 

GUERIN-MENEVILLE, F . E . ( 1 8 3 9 I Z ) . Voyage autour du monde, execute par ordre du Roi, sur la corvette de sa Majeste, 
'La Coquille',pendant les annees 1822-1825. Zoologie 2 Crustaces Arachnides et Insectes. Paris. 

GUERIN-MENEVILLE, F. E. (18396). Crustaces du voyage autour du monde de la 'Favorite'. Mag. Zool., Paris 8 (7): 
1 - 8 . 

GUINOT-DUMORTIER, D. & DUMORTIER, B. (1960). La stridulation chez les crabes. Crustaceana 1: 117-155. 
GUINOT, D. & CROSNIER, A. (1963). Remarques sur les genres Cleistostoma, Paracleistostoma et Tylodiplax, et 

description de Tylodiplax derijardi sp. nov. (Crust. I)ecap. Brachyura). Bull. Mus. Hist, nat., Paris (2) 35 : 
606-619 . 

HALE, H. M. (1927). The crustaceans of South Australia. Part 1. Adelaide: Govt Printer. 
HASWELL, W. A. (1882a). Catalogue of the Australian stalk and sessile eyed Crustacea. Sydney: Australian Museum. 
HASWELL, W. A. (18826). On some new Australian Brachyura. Proc. Linn. Soc. N.S.W. 6: 540-551. 
*HELLER, C. (1861). Beitrage zur Crustaceenfauna de Roten Meeres. Sber. Akad. Wiss. Wien 43: 297- 374. 
HELLER, C. (1862). Vorlaufiger Bericht Liber die wahrend der Weltumseglung der K. Fregatte 'Novara' gesammelten 

Crustaceen. Verh. zool.-bot. Ges. Wien 12: 519-523. 
HELLER, C. (1865). Reise der osterreichischen Fregatte 'Novara' um die Erde in den Jahren 1857-1859 unter den 

Befehlen des Commodors B. von Wiillerstorf-Urbair. Die Crustaceen. 1. Vienna. 
HELLER, C. (1868). Reise der osterreichischen Fregatte "Novara' um die Erde in den Jahren 1857-1859 unter den 

Befehlen des Commodors B. von Wiillerstorf-Urbair. Die Crustaceen. 2. Vienna. 
*HENDERSON, J. R. (1893). A contribution to Indian carcinology. Trans. Linn. Soc. Lond. {Zool.) 5: 325-458. 
HERBST, j . F. W. (1804). Versuch einer Naturgeschichte der Krabben und Krebse nebst einer systematise/ten Beschrei-

bung ihrer verschieden Arten 3 (4). Berlin: G. A. Lange. 
HESS, W. (1865). Beitrage zur Kenntnis der dekapodenkrebse Ostaustraliens. Bonn. (Also in Arch. Naturgesch. 31 

(1): 127-173). 
*HILGENDORF, F. (1869). Crustaceen. IN: v.d. Decken. Reisen in OstAfrica 3: 69-116 & 147. Berlin. 
HILGENDORF, F. (1878). Die von Herrn. Dr. W. Peters gesammelten Crustaceen. Mber. dt. Akad. Wiss. Berl. 1878: 

782-851 . 
HOFFMANN, C. K. (1874). Crustaces et Echinodermes de Madagascar et de Tile de la Reunion. In: Pollen, F. P. L. 

et van Dam, D. C. Recherches sur la faune de Madagascar et de ses dependances 5 (2): 1 -58. Leyden. 
JACQUINOT, H. (1853). Crustaces. In: Jacquinot, H. et Lucas, H. Voyage au Pole Sud et dans FOceanic sur les 

corvettes ~ F Astrolabe" et 'La Zelee\execute pendant 1837-1840 sous le commandement de M. J. Dumont <:/'Urville. 
Zoologie 3: 1-107. Paris: Gide et Boudry. 

KEMP, S. (1915). Fauna of the Chilka Lake. Crustacea Decapoda. Mem. Indian Mus. 5: 199-325. 
*KEMP, S. (1918). Zoological results of a tour in the Far East. Part 5. Crustacea Decapoda and Stomatopoda. Mem. 

Asiat. Soc. Beng. 6: 217-297. 
KEMP, S. (1919). Notes on Crustacea Decapoda in the Indian Museum No. 13. The Indian species of Macroph-

thalmus. Rec. Indian Mus. 16: 383-394. 
KIM, H. S. (1958). Four unrecorded species of crabs from the island Quelpart. Korean J. Zool. 1: 7-8. 
KRAUSS, C. F. F. (1843). Die Siidafrikanischen Crustaceen. Fine Zusammenstellung alter bekannten Malacostraca, 

Bemerkungen iiber deren Lebensweise und geographische Verbreitung, nebst Beschreibung und Abbildung mehrer 
neuen Arten. Stuttgart; Schweizerbartische Verlagsbuchhandlung. 

LANCHESTER, W. F. (1900). On a collection of Crustacea made at Singapore and Mallucca. 1. Crustacea Brachyura. 
Proc. zool. Soc. Lond. 1900: 719-770. 

LATREILLE, P. A. (1817). Nouvelle dictionnaire dlustoire naturelle. 2. Paris. 
LATREILLE, P. A. (182,9). Les Crustaces, les Arachnides et les Tnsectes, distribues en families naturelles. In: Cuvier, G. 

Le Regne Animal, distribue cVapres son organisation, pour servir de base a Vhistoire naturelle des animaux et 
cVintroduction a Vanatomic comparee. 4. 2m e ed. Paris. 

LAURIE, R. D. (1906). Report on the Brachyura collected by Prof. Herdmann at Ceylon, 1902. Pearl Oyster Fisheries 
Rep. No. 5: 349-432. 

LAURIE, R. D. (1915). Reports on the marine biology of the Sudanese Red Sea. No. 21. On the Brachyura. / . Linn. 
Soc. (Zool.) 31: 407-475. 

LENZ, H. (1905). Ostafrikanische Dekapoden und Stomatopoden gesammelten von Herrn. Prof. Dr. A. Voeltzkow. 
TN: Voeltzkow, A. Wissenschaftliche Ergebnisse der Reisen in Madagaskar und Ostafrika in den Jahren 1889— 
1895. Part 3. Abh. senckenb. naturforsch. Ges. 27 : 341-392. 

LENZ, H. & RICHTERS, F. (1881). Beitrage zur Crustaceenfauna von Madagaskar. Abh. senckenb. naturforsch. Ges. 
12: 1 - 1 5 . 



THE MACROPHTHALMINAE OF AUSTRALASIA 259 

LUCAS, H. (1839). Observations sur une nouvelle espece de Crustace fossile appartenant au genre Macrophthalmus' 
Annls Soc. ent. Fr. 8 : 567-572 . 

MACCAGNO, T. (1936). Crostacei di Assab. Decapodi, Stomatopodi, Anfipodi. Spedizione del Barone Raimondo 
Franchetti i Doncalia, 1928-1929. Annali Mus. civ. Stor. nat. Giacomo Doria 59: 171-186. 

*MACLEAY, W. S. (1838). On the brachyurous decapod Crustacea brought from the Cape by Dr. Smith. In: Smith, A. 
Illustrations of the Annulosa of South Africa 4 Invertebrates: 53-71. London: Smith, Elder & Co. 

MCCULLOCH, A. R. (1913). Studies in Australian Crustacea. No. 3. Rec. Aust. Mus. 9: 321-353. 
MCNEILL, F. (1962). Crabs of the Sydney foreshores. Aust. Mus. Mag. 14 (2): 37-43. 
MIERS, E. J. (1876). Catalogue of the stalk and sessile eyed Crustacea of New Zealand. London: E. W. Janson. 
MIERS, E. J. (1880). On Crustacea from the Malaysian region. Ann. Mag. nat. Hist. (5) 5: 226-472. 
MIERS, E. J. (1884). Crustacea. In Report on the zoological collection made in the Indo-Pacific Ocean during the 

voyage of H.M.S. 'Alert', 1881-1882: 178-322 & 513-575. London: British Museum. 
MIERS, E. J. (1886). Report on the Brachyura collected by H.M.S. 'Challenger' during the years 1873-1876. In: 

Thompson, C. W. & Murray, J. Report on the scientific results of the voyage of H. M.S.'Challenger' during the years 
1873-1876, Zoology 17 (2): 1-362. London: H.M.S.O. 

MILNE-EDWARDS, A. (1865). Note sur un Crustace decrit comme fossile et qui vit encore aujourd'hui dans l'ocean 
Indien. Annls Sci. nat. (5) 3: 193-196. 

MILNE-EDWARDS, A. (1867). Descriptions de quelques especes (et genres) nouvelles de Crustaces Brachyures. Annls 
Soc. ent. Fr. 4 (7) : 263-288 . 

* MILNE-EDWARDS, A. (1868). Descriptions de quelques Crustaces nouveaux provenant des voyages de M. Alfred 
Grandidier a Zanzibar et a Madagascar. Nouv. Archs Mus. Hist. nat. Paris 4: 69-92. 

MILNE-EDWARDS, A. (1873a). Faune carcinologique de la Nouvelle Caledonie. 2. Nouv. Archs Mus. Hist. nat. Paris 
9: 155-332. 

MILNE-EDWARDS, A. (18736). Description de quelques Crustaces nouveaux du Museum Godcflfroy. J. Mus. 
Godeffroy 1 (4): 2 5 3 - 2 6 4 (77-88) . 

MILNE-EDWARDS, H. (1837). Histoire naturelle des Crustaces. 2. In: Roret. Suites a Buffon: 1-531. Paris. 
* MILNE-EDWARDS, H. (1844). Crustaces. In: Cuvier, G. Le Regne Animal etc. 2me ed. Paris. 
MILNE-EDWARDS, H. (1848). Note sur un Crustace nouveau du genre Macrophthalme. Annls Sci. nat. (3) 9: 358. 
MILNE-EDWARDS, H. (1852). Observations sur les affinites zoologiques et la classification naturelle des crustaces. 

Annls Sci. nat. (3) 18: 109-166. 
*NOBILI, G. (1903). Contributo alia fauna carcinologica di Borneo. Boll. Mus. Zool. Anat. comp. R. Univ. Torino 18 

(447): 1-32. 
*NOBILI, G. (1906a). Crustaces Decapodes et Stomatopodes. Bull, scient. Fr. Belg. 15: 13-159. 
NOBILI, G. (19066). Faune carcinologique de la Mer Rouge, Decapodes et Stomatopodes. Annls Sci. nat. (9) 4: 

1-347. 
NOBILI, G. (1906c). Diagnoses preliminaires de Crustaces, Decapodes et Isopodes nouveaux recueillis par M. leDr. 

G. Seurat aux iles Touamotou. Bull. Mus. Hist. nat. Paris 12: 256-270. 
*NOBILI, G. (1907). Ricerche sui Crostacei della Polinesia, Decapodi, Stomatopodi, Anisopodi e Isopodi. Memorie 

Accad. Sci. Torino (2) 57: 351-430. 
ORTMANN, A. (1894a). Die Decapoden-Krebse des Strassburger Museums mit besonderer Beriicksichtigung der 

von Herrn. Dr. Doderlein bei Japan und bei den Liu-Kiu Inseln gesammelten und z.Z. in Strassburger Museum 
aufbewahrten Formen. 8. Zool. Jb. (Syst.) 7: 683-772. 

ORTMANN, A. (18946). Crustaceen. In: Semon, R. Zoologische Forschungsreisen in Australien und dem malay-
ischen Archipel. Denkschr. med.-naturw. Ges. Jena 8: 1-80. 

ORTMANN, A. (1897). Carcinologische Studien. Zool. Jb. (Syst.) 10: 258-372. 
OWEN, R. (1839). The Zoology of Captain Beecheys voyage in H.M.S. 'BlossomCrustacea: 11-92. London. 
PARISI, B. (1918). I Decapodi giapponesi del Museo di Milano. VI. Catometopa e Paguridea. Atti Soc. ital. Sci. nat. 

57: 90-115. 
*PAUL'SON, O. (1875). Izsledovaniya rakoobraznykh krasnago morya s zametkami otnositeVno rakoobraznykh 

drugikh morei 1. Kiew. 
*PILLAI, N. K. (1949). On two new species of crabs from Travancore. Proc. Indian Sci. Congr. 35 (3): 195. 
PILLAI, N. K. (1951). Decapoda (Brachyura) from Travancore. Bull. Res. Inst. Univ. Travancore 2c (1): 1-46. 
PORTER, C. E. (1913). Sinopsis de los Ocypodidae de Chile. Boln Mus. nac. Hist. nat. Chile 5: 313-318. 
*PORTER, C. E. (1917). Materiales para la fauna carcinologica de Chile. 14. La familia Ocypodidae. Revta chil. Hist, 

nat. 21: 152-160. 



260 R. S. K. BARNES 

RALPH, P. M. & YALDWYN, J. C. (1956). Seafloor animals from the region of Portobello Marine Biological Station, 
Otago Harbour. Tuatara 6 (2): 57-85. 

RANDALL, J. W. (1839). Catalogue of the Crustacea brought by Thomas Nuttall and J. K. Townsend from the west 
coast of North America and the Sandwich Islands, with descriptions of such species as are apparently new, among 
which are included several species of different localities, previously existing in the collection of the Academy. 
J. Acad. vat. Sci. Philad. 8 (1): 106-147. 

RATHBUN, M. J. (1906). Brachyura and Macrura of the Hawaiian Islands. Bull. U.S. Fish. Commn 23: 827-930. 
RATHBUN, M. J. (1909). New crabs from the Gulf of Siam. Proc. biol. Soc. Wash. 22: 107-144. 
RATHBUN, M. J. (1910a). The Danish Expedition to Siam, 1890-1907. 5. The Brachyura. K. clanske Vidensk. Selsk. 

Skr. (7) 4: 303-367. 
RATHBUN, M. J. (19106). Decapod crustaceans collected in the Dutch East Indies and elsewhere by Mr. Th. 

Barbour in 1906-1907. Bull. Mus. comp. Zool. Harv. 52: 305-317. 
*RATHBUN, M. J. (1910c). The stalk eyed Crustacea of Peru and the adjacent coast. Proc. U.S. natn. Mus. 38: 531-

620. 
RATHBUN, M. J. (1913). Descriptions of new species of crabs of the family Ocypodidae. Proc. U.S. natn. Mus. 44: 

615-620 . 
RATHBUN, M. J. (1914). New species of crabs of the families Grapsidae and Ocypodidae. Proc. U.S. natn. Mus. 47: 

69-85. 
RATHBUN, M. J. (1918). The grapsoid crabs of America. Bull. U.S. natn. Mus. 97: 1^145. 
RATHBUN, M. J. (1924). Brachyura, Albuneidae and Porcellanidae from Mjoberg's Swedish scientific expedition to 

Australia. Ark. Zool. 16 (23): 1-33. 
RATHBUN, M. J. (1926). Brachyuran crabs from Australia and New Guinea. Rec. Aust. Mus. 15: 177-182. 
*RATHBUN, M. J. (1931). New and rare Chinese crabs. Lingnan Sci. J. 8: 75-104. 
RICHARDSON, L. R. (1949). A guide to the brachyrhynchous crabs. Tuatara 2 (1): 29-36. 
*RICHTERS, F. (1880). Decapoda. In: Mobius, K. Beitrage zur Meeresfauna der Insel Mauritius und der Seychellen: 

139-178. 
RUPPELL, E. (1830). Beschreibung und Abbildung von 24 Arten Kurzschwanziger Krabben als Beitrag zur Natur-

geschichte des rothen Meeres. Frankfurt: H. L. Bronrier. 
SAKAI, T. (1934). Brachyura from the coast of Kyusyu, Japan. Sci. Rep. Tokyo Bunrika Daig. (B) 1 (25): 281 -330. 
SAKAI, T. (1936). Crabs of Japan, 66 plates in life colours with descriptions. Tokyo: Sanseido Ltd. 
SAKAI, T. (1939). Studies on the crabs of Japan. IV. Brachygnatha. Brachyrhyncha. Tokyo: Yokendo Ltd. 
SAKAI, T. (1965). The crabs of Sagami Bay, collected by His Majesty, the Emperor of Japan. Tokyo: Maruzen Ltd. 
SHEN, C. J. (1932). Brachyuran Crustacea of North China. Zoologica sinica (A) 9 (1): 1-320. 
*SHEN, C. J. (1935). On some new and rare crabs of the families Pinnotheridae, Grapsidae and Ocypodidae from 

China. Chin. J. Zool. 1: 19-40. 
SHEN, C. J. (1936). On a collection of brachyuran Decapoda from Hainan Island, with descriptions of three new 

species. Chin. J. Zool. 2: 63-80. 
SNELLING, B. (1959). Distribution of intertidal crabs in the Brisbane River. Aust. J. mar. Freshwat. Res. 10: 67-81. 
SOULEYET, L. F. A. (1841). Crustaces. In: Eydoux, F. et Souleyet, L. F. A. Voyage autour du monde execute pendant 

les annees 1836 et 1837 sur la corvette 'La Bonite\ commandee par M. Vaillant. 1: 219-244. Paris. 
STEBBING, T. R. R. (1910). General catalogue of South African Crustacea. Ann. S. Afr. Mus. 6: 281-593. 
*STEBBING, T. R. R. (1924). South African Crustacea. Ann. S. Afr. Mus. 19: 235-248. 
STEPHENSEN, K. (1946). The Brachyura of the Iranian Gulf, with an appendix on the male pleopoda of the Brachy-

ura. Dan. scient. Invest. Iran No. 4: 57-237. 
STEPHENSON, T. A., STEPHENSON, A., TANDY, G. & SPENDER, M. (1931). The structure and ecology of Low Isles and 

other reefs. Scient. Rep. Gt Barrier Reef Exped. 3 (2): 17-112. 
STIMPSON, W. (1858). Prodromus descriptionis animalium invertebratorum, quae Expeditio ad Oceanum Pacificum 

Septentrionalem a Republica Federata missa, Cadwaladano Ring-gold et Johanne Rodgers ducibus, observavit 
et descripsit. Pars V. Crustacea Ocypodidae. Proc. Acad. nat. Sci. Philad. 10: 31-40 & 93-110. 

STIMPSON, W. (1907). Report on. the Crustacea, Brachyura and Anomura collected by the North Pacific Exploring 
Expedition, 1853-1856. Smithson. misc. Collns 49: 1-240. 

SUVATTI, C. (1950). The fauna of Thailand. Bankok: Department of Fisheries. 
TESCH, J. J. (1915). The catometopous genus Macrophthalmus as represented in the collection of the Leiden 

Museum. Zool. Meded. Leiden 1 (3-4): 149-204. 



THE MACROPHTHALMINAE OF AUSTRALASIA 261 

TESCH, J. J. (1918). The Decapoda Brachyura of the Siboga Expedition. 1. Hymenosomidae. Retroplumidae. 
Ocypodidae. Grapsidae and Geocarcinidae. Siboga Exped. 39c: 1-148. 

THOMPSON, G. M. (1902). Some recent additions to, and notes on, the crustacean fauna of New Zealand. Ann. Mag. 
nat. Hist. (7) 10: 462-465. 

THOMPSON, G. M. (1913). The natural history of Otago Harbour and the adjacent sea, together with a record of the 
researches carried on at the Portobello Marine Fish-hatchery. Part 1. Trans. Proc. N.Z. Inst. 45: 225-251. 

TINKER, S. W. (1965). Pacific Crustacea. Rutland, Vermont and Tokyo, Japan: Tuttle. 
TWEEDIE, M. W. F. (1937). On the crabs of the family Ocypodidae in the collection of the Raffles Museum. Bull. 

Raffles Mus. 13: 140-170. 
TWEEDIE, M. W. F. (1941). The grapsid and ocypodid crabs of Tasmania. Pap. Proc. R. Soc. Tasm. 1941: 13-25. 
TWEEDIE, M. W. F. (1950). Grapsoid crabs from Labuan and Sarawak. Sarawak Mus. J. 5: 338-369. 
URITA, T. (1926). A checklist of Brachyura found in Kagosima prefecture, Japan. Japan: Tsingtao Times. 
WARD, M. (1928). The Crustacea of the Capricorn and Bunker Groups, Queensland. Aust. Zool. 5: 241-246. 
WARD, M. (1933). New genera and species of marine Decapoda Brachyura from the coasts of New South Wales 

and Queensland. Aust. Zool. 7 (5): 377-394. 
WARD, M. (1941). New Brachyura from the Gulf of Davao, Mindanao, Philippine Islands. Am. Mus. Novit. No. 

1104: 1-15. 
WATERMAN, T. H. (1961). Light sensitivity and vision. In The physiology of Crustacea 2 (Waterman, T. H. Ed.) 

London and New York: Academic Press. 
YOKOYA, Y. (1928). Report on the biological survey of Mutsu Bay. 10. Brachyura and crab-like Anomura. Sci. Rep. 

Tohoku Univ. (4) 3: 757-784. 




