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Australia.
Species included

19 species—listed under species-groups of Urodacus.
Description

Carapace usually about as wide as long, gradually narrowing anteriorly.
Frontal notch slight to deep, frontal lobes rounded to truncate. Area around
anterior and anterolateral edges of carapace with a few large bristles and
several fine short bristles in a row; in most species a large seta present on
each side of notch. Sides of carapace depressed laterally. The more posterior
of the lateral eyes is smaller of the two. Median eyes close-set. Median eye
tubercle moderately high, about equi-distant from anterior and posterior
edges of carapace, separated by deep median sulcus which extends
longitudinally from frontal notch and widens behind eyes to form triangular
depression; sulcus may or may not be interrupted (shallow). Chelicerae with
or without secondary serrations. Teeth of fixed jaw with all teeth external:
sub-basal tooth ranging from smooth to finely serrated on each side of it,
especially distally: median tooth and basal tooth usually close and on same
base. Movable jaw with distal internal tooth, and externally with distal
tooth, subdistal tcoth, median tooth and basal tooth: median tooth and
basal tooth in some species bilobed. Tergites of first six abdominal
segments anteriorly in mid-line generally with a low wide crest which divides
posteriorly into three portions: middle portion pointed and side portions
long and curving anteriorly towards sides of tergites. These crests and
impressions better defined in more posterior tergites. Pretergite narrow to
broad, continuing along lateral edges. Tergites of last abdominal segment
with a central crest and four longitudinal keels extending from posterior
edge, the two lateral of these being longer and better defined than the
two median. Sterniites smooth and shiny. Sulcus on each side smooth and
situated medial to book lung. Sulci better defined towards anterior edge.
Sternite of last abdominal segment with two smooth longitudinal lateral
keels and usually also two less well-defined smooth longitudinal median
keels. Tail thick, short to very long. First four tail segments with posterior
(terminal) denticle of dorsal keels usually well-developed, often spine-like in
male. Fifth tail segment with ventromedian keel single and often bifurcating
posteriorly, or occasionally double. Vesicle usually wider than fourth tail
segment. Small to very large; moderately elongate, in one species very
elongate (Figs 11, 12). Two or three ventral sulci, one or two lateral sulci,
dorsal sulcus weak. Subaculear prong absent. Humerus (Fig. 1) with dorsal
surface usually bounded at anterior and posterior edges by a row of large
dark denticles or granules. Brachium(Fig. 2) with dorsal surface bounded
anteriorly by a row of granules. Posteroventral keel usually evident, ranging
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[image: image2.png]from weak to strongly defined. Posterior (outer) surface smooth, often
rugose with a broad longitudinal raised portion medially. The two anterior
keels widely separated. Hand dorsally often with some reticulation of
granules. Trichobothria of posterior surface includes a subdistal group, Ff,
with four to six (usually five in most species), and a basal group, Eb, with
five (rarely six) trichobothria. Fingers with along edge one to five rows of
-granules at base reducing to one to two rows at apex. Transverse granules
positioned along the finger edge usually in six to ten rows and mainly in
distal part. Legs with tarsomere I (i.e. second last segment) of first pair
dorsally (i.e. outwardly) with a row of four to eight prongs; second
proximal-most prong often replaced by bristle of greater length than prongs.
The two lateral terminal claws (ungues) of each leg varying from same length
to very unequal; inner claw in one species reduced to a papilla. Tarsomere II
of fourth pair of legs ventrally with two rows of small prongs: an internal
(medial) row with seven to fourteen (inner) prongs, and an external (distal)
row with three to eleven (outer) prongs often with two to six of these
close together on distal part of flap. Sternum wider than long.

Affinities

The monotypic subfamily Urodacinae is closest to the Scorpioninae;
Urodacus is closest to scorpionine genera such as Palamnaeus, Opistho-
phthalmus, Scorpio and Pandinus.
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Figs 11, 12: Fifth tail segment and vesicle and aculeus of (11) Urodacus novae-
hollandiae (Perth, W.A.). Vesicle and aculeus of (12) U. megamastigus (holotype).
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[image: image3.png]Species-groups of Urodacus

The varying lengths of the two terminal claws of the leg tarsi in the
Urodacinae posed previous taxonomic workers with a difficult problem
which remained unsolved. For example, Birula (1903), on the basis of the
markedly unequal claw lengths in one of the urodacine species, proposed the
new genus Hemihoplopus; whereas Kraepelin (1908) disagreed saying that
urodacine claws showed all stages from very unequal (e.g. U. yaschenkoi) to
equal (e.g. U. novaehollandiae). In the present study, I have found that the
claw lengths form a pattern, and this is used to supplement the establishment
of the following five moderately well-defined species-groups within the
genus Urodacus. The other characteristics employed in the description of the
species-groups are those of chelicerae, vesicle, teeth along edge of movable
finger, and paraxial organ.

Species-group armatus (Fig. 122)
Species included

U. manicatus (Thorell), U. elongatus sp. n., U. novaehollandiae Peters, U.
planimanus Pocock, U. centralis sp. n., U. armatus Pocock, U. koolanensis
sp. n.

Description

Chelicerae without secondary serrations, but sometimes with a secondary
notch at proximal base of sub-basal tooth of fixed jaw and median tooth and
rarely basal tooth of movable jaw. Vesicle small in U. manicatus and U.
elongatus, moderately large in other species. Central teeth along edge of
movable finger of hand in one to five rows at base and reducing to one to
three rows at apex. Terminal claws of each leg of equal length. Paraxial
characters: lamina moderate to extremely long; apex of lamina variable,
usually pointed; inner lobe moderately short, simple, pointed and upcurved;
inner lobe and median lobe moderately to widely separated; median lobe
simple except in U. elongatus where walls tend to be dorsally incurved;
median lobe protruding laterally at apex for at least same distance as
external lobe; prong and carina usually large, often pointed at apex; toca
large and well defined; external lobe moderately short; basal lobe shorter
than proximal lobe.

Species-group megamastigus (Fig. 123)
Species included
U. megamastigus sp. n.

Description -

Chelicerae with few secondary serrations. Vesicle very elongate. Central
teeth along edge of movable finger of hand in one row from base to apex.
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[image: image4.png]Terminal claws of each leg of equal length. Paraxial characters: lamina long,
broad; apex of lamina bluntly pointed; inner lobe complex with a rounded
structure dorsally and ventrally; inner and median lobes moderately close
together; median lobe with dorsally incurved walls; median lobe protruding
laterally at apex to a shorter distance than does external lobe; prong small;
carina small, with pointed apex and serrations along edge; toca rounded,
usually moderately small, external lobe moderately long, curved at apex but
moderately blunt; basal lobe with dorsal arm much shorter than proximal
lobe, bulbous at apex of proximal lobe.

Species-group hoplurus (Fig. 124)

Species included

U. varians Glauert, U. hoplurus Pocock, U. giulianii sp. n., U. carinatus
Hirst, U. macrurus Pocock, U. excellens Pocock, U. spinatus Pocock, U.
lowei sp. n., U. similis sp. n.

Description

Chelicerae with few to many secondary serrations, usually numerous.
Vesicle moderate to very large, usually large to very large. Central teeth
along edge of movable finger of hand in one to four rows at base and
reducing to one row at apex (U. varians has only one row along length;
U. similis usually has only one row, but sometimes a tendency for two rows
at base). Terminal claws of legs mostly slightly unequal, but they vary so
that both claws are of equal length or only the first two pairs of legs have
equal claws, or all legs have slightly unequal claws. Paraxial characters:
lamina moderately short, except in U. excellens where it is long; apex of
lamina usually rounded, but varies from pointed to rounded; inner lobe
long, rounded to sharply pointed at apex; inner lobe close to median lobe
which is complex and variable; median lobe at apex simply tapering to
become extremely narrow and pointed or else plate-like; median lobe
protruding laterally at apex to a distance varying from about same distance
as external lobe to much shorter than it; prong absent; carina poorly defined,
usually absent; toca or toquilla present, highly variable, sometimes poorly
defined; external lobe moderately long, varying at apex from simply tapering
to curved, or with one hook, or a flat comb with few to many serrations;
basal lobe and proximal lobe variable, sometimes poorly defined, length
variable.

Species-group hartmeyeri (Fig. 125)
Species included

U. hartmeyeri Kraepelin.

179




[image: image5.png]Description

Chelicerae usually with many secondary serrations. Vesicle often large.
Central teeth along edge of movable finger of hand in one row from base
to apex. Terminal claws of legs very unequal in length, inner claw varying
from a short claw to a claw two-thrids length of outer (claws usually longer
in front legs). Paraxial characters: lamina moderately long; apex of lamina
usually bluntly pointed; inner lobe large and wide; inner lobe and median
lobe moderately to widely separated; median lobe sometimes with dorsally
incurved walls; median lobe protruding laterally at apex to a shorter
distance than does external lobe; prong moderately large; carina small to
large, rounded at apex; toca large, rounded at base; external lobe long
and prominent; basal lobe and proximal lobe about equal length.

Species-group yaschenkoi (Fig. 126)

Species included
U. yaschenkoi (Birula).
Description

Chelicerae with many secondary serrations. Vesicle large to extremely
large, rarely of moderate size. Central teeth along edge of movable finger
of hand in one row from base to apex, sometimes a tendency for two rows
at base. Terminal claws of legs markedly unequal, inner claw varying from a
minute papilla to a claw two-thirds the length of outer claw, especially in
third and fourth pairs of legs. Paraxial characters; lamina short to moderately
short and wide; apex of lamina tending to be rounded; inner lobe wide with
small sharp point at apex; inner lobe and median lobe moderately to widely
separated; median lobe with moderately thick walls; median lobe abruptly
sharp-pointed at apex; median lobe much shorter than external lobe; prong
absent; carina poorly defined; toquilla large and shell-shaped; external
lobe tapering to a pointed apex; basal lobe and proximal lobe absent.

Species-group armatus
Urodacus manicatus (Thorell)
(Figs 20, 49, 86, 87, Map 11)

Ioctonus manicatus Thorell, 1876: 14; Thorell, 1877: 261. [2 syntypes
examined.]
Urodacus novaehollandiae (non Peters, 1861) Keyserling, 1885: 34.

Urodacus abruptus Pocock, 1888: 174; Pocock, 1893b: 321; Pocock, 1898:

63; Kraepelin, 1899: 104; Kraepelin, 1901: 270; Takashima, 1945: 88;
Southcott, 1954: 145; Smith, 1966: 383. [2 syntypes examined.]
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[image: image6.png]Outline of chelicerae (Fixed jaw: i, internal; b, sub-basal. Movable jaw: bi, basal
internal; de, distal external; di, distal internal; mi, median internal; sd, subdistal.
Both jaws: d, distal, m, median; b, basal).

16 17

Fig. 13: Cercophonius squama. (Hobart, Tas.).

Fig. 14: Lychas marmoreus. (Point Peron, W.A.).
Fig. 15: Isometroides vescus. (Wanneroo, W.A.).
Fig. 16: Isometrus melanodactylus. (Brisbane, Q1d).
Fig. 17: Liocheles australasiae. (Claudie River, Qld).
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Fig. 18: L. waigiensis. (Pallarenda, Qld).

Fig. 19: L. karschii. (Kerema, Papua).

Fig. 20: Urodacus manicatus. (Kangaroo L., 8.A.).
Fig. 21: U. elongatus. (Willowie, S.A.).

Fig. 22: U. novaehollandiae. (Dianella, W.A.).
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. planimanus. (Mundaring Weir, W.A.).
. centralis. (Palm Valley, N.T.).

. armatus. (Kalgoorlie, W.A.).

. koolanensis. (Koolan 1., W.A.).

.~ megamastigus. (Mundiwindi, W.A.).

. varians. (Canning Stock Route, W.A.).
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[image: image9.png]Fig. 29: U. hoplurus. (E. Mollerin, W.A).

Fig. 30: U. giulianii. (Mt Davies Camp, 8 km NW of, W.A.).
Fig. 31: U. carinatus. (Haasts Bluff, N.T.).

Fig. 32: U macrurus. (Barcaldine, Qld).
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Fig. 33: U. excellens. (Port Essington, N.T.).
Fig. 34: U. spinatus. (Blue Mountains, Cape York Pen., Qld).

Fig. 35: U. lowei. (within 16 km of 14°58°’S, 126°02’E, W.A.).
Fig. 36: U. similis. (Kathleen Valley, W.A.).
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Fig. 37: U. hartmeyeri. (Hamel, W.A.).
Fig. 38: U. yaschenkoi. (Broome, W.A.).

Urodacus keyserlingi Pocock, 1891: 245 [2 syntypes examined.] (see under
remarks).

Urodacus manicatus (Thorell) Pocock, 1898: 67; Kraepelin, 1908: 91;
Glauert, 1925a: 86; Glauert, 1963a: 134; (?) Takashima, 1945: 90.

Range (Map 11)

South Australia, south-eastern; furthest north at Umberatana, furthest
south-west Yorke Peninsula and Kangaroo I. Victoria, furthest south at
Melbourne. New South Wales, south-west, central, and eastern. In Queens-
land, far south-eastern; furthest north at Yarraman, furthest east at Warwick.

Measurements (mm)

¢. The larger syntype (smaller syntype: total length 42). Total length 54,
of tail 27; carapace, length 6.5, width 6.7; tail segments one to five (in that
order), length 3.7, 3.1, 4.0, 4.0, 5.5, width 3.1, 3.0, 2.9, 2.7, 2.5, height 2.1,
2.3, 2.5, 2.2, 2.0; length of vesicle and aculeus 5.9; width of vesicle 2.2;
length of humerus 5.0; brachium, length 5.6, width 2.5; hand, length 5.5,
width of hand surface 4.8, height 3.5; length of hand and fixed finger 10.0;
length of movable finger 6.0; length of pectine 4.0.
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[image: image12.png]Adult size: CL CW LH WHS HH HFF MF FTL FTH

Male (n=17)

Min. 57 55 51 46 3.2 94 53 43 24
Max. 63 65 6.0 53 57 108 59 53 3.0
Mean 60 6.0 54 49 38 100 56 46 26
SD 0.38 0.38 0.33 0.27 0.87 0.54 0.25 0.38 0.19
Female (n=17)

Min. 58 58 51 44 30 96 53 33 23
Max. 73 80 70 6.1 46 127 7.0 45 31
Mean 6.7 69 61 51 37 111 6.1 4.0 26
SD 0.61 0.79 0.71 059 0.60 1.24 0.72 0.44 0.28

Diagnosis

Distinguished from other Urodacus species by the following combination
of characters: small size; rounded frontal lobes; squat, rounded hands; usual
dark coloration.

Description

Colour brown (sometimes red-brown or yellow-brown) to dark pitch
brown, ventrally yellowish, legs red-brown to yellow, sometimes with much
dark patterning on carapace and tergites.

Carapace with frontal notch deep. Frontal lobes rounded; only slightly
truncate, if at all. Interocular areas smooth, shiny, flat, and finely pitted.
Lateral and posterior two-thirds of carapace with closely positioned fine
granules and sharply laterally depressed. Median sulcus interrupted.
Triangular depression moderately deep. Sides of triangular depression
slightly retracted and swollen.

Chelicerae (Fig. 20) with practically no secondary serrations. Fixed jaw
with long space and gentle curve between sub-basal tooth and median tooth.
Movable jaw with all four external teeth about equally spaced; moderately
flat edge between subdistal tooth and median tooth. Median tooth with a
small suggestion of a secondary serration at each base (distal and proximal);
basal tooth small. All cheliceral teeth tend to be pointed.

Tergites of first six abdominal segments finely granulate with frontal edge
smooth and shiny, and with a faint median keel. Tergite of last abdominal
segment with longitudinal and median pairs of teeth present posteriorly and
granulate.

Tail moderately short. First four tail segments (Fig. 49) with intercarinal
surfaces finely granulate. Keels well developed; dorsal and dorsolateral keel
denticulate (more pronounced in male); terminal denticle of dorsal keel
enlarged. The three ventral keels of each of the first three segments smooth,
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[image: image13.png]keels of fourth segment finely denticulate. Accessory keels scarcely evident
and mainly in posterior half of first and second segments. Fifth tail segment
with dorsal intercarinal surfaces mainly smooth, sometimes with a reticula-
tion of granules; lateral and ventral intercarinal surfaces with granules and
small denticles. Dorsal surface distally flat; dorsal keels finely denticulate;
the three ventral keels strongly denticulate. Ventromedian keel bifurcating
distally from about half its length.

Vesicle moderately small, dorsally smooth, ventrally granulate.
Aculeus usually moderately curved.

Humerus with dorsal surface sparsely and coarsely granulate, and bounded
at anterior and posterior edges by a row of large dark denticles.

Brachium dorsally almost smooth with a finely pitted reticulation.
Posteroventral keel evident. Ventral group, v, with 7-11 (usually 7, 8, some-
times 9-11) trichobothria. Posterior group, p, with 17-23 trichobothria.

Hand short and squat. Dorsal surface with reticulation of fine granules in
anterodorsal half. Hand dorsally with a smooth strongly developed finger
keel. Ventral group, V, with 8-11 (usually 9) trichobothria. Median group,
M, of posterior surface with 3-5 (usually 3) trichobothria.

Fingers moderately short to short. Along edge of movable finger 3-4 main
longitudinal rows of granules along base, reducing to 2, sometimes 1, row(s)
at apex. Around 8 rows of transverse accessory teeth, all in distal half of
movable finger.

Legs with tarsomere I of first pair dorsally with a row of 4-6 (usually 5)
prongs. Terminal claws of each leg of same length. Ventral surface of
tarsomere II of fourth pair of legs with 9-11 inner, and 7-10 outer prongs.

Pectinal teeth 13-19 (Mean 15.7, SD 1.09) in male; 10-15 (Mean 12.1,SD
0.90) in female.

Paraxial organ (Figs 86, 87 ) with lamina long, moderately wide, tapering
abruptly to pointed apex; inner lobe wide, tapering abruptly at point; inner
lobe and median lobe moderately to widely separated; prong tending to be
sharp-pointed at apex; sclerotized plate and fulcrum usually poorly defined;
carina moderately small, pointed at apex, tending to be rounded at base;
toca narrow at top, wide at bottom, bottom of toca ending in a small blunt
piece; external lobe sharp and hook-shaped; pendunculi evident; ventral
vinculum uniformly wide, long; dorsal vinculum moderately short being met
by dorsal pedunculus at about its middle; juxtum usually has inner edge
wavy; basal lobe pointed; proximal lobe slightly longer than basal lobe;
proximal lobe rounded at apex.

Material examined
1473, 2269 (Map 11).
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[image: image14.png]SOUTH AUSTRALIA

Adelaide, 59 52, 1?9 (dry, pinned) BMNH (syntype of U. abruptus).
Ardrossan, Yorke Peninsula, 1?2, SAM. Bimbowrie (A. Zietz) 18, SAM.
Bridgewater (E.L. Savage) 192, SAM. Clare (L.G. Thorpe) 14, 49, SAM.
Edithburg, Yorke Peninsula, 1, SAM. Forrest Range (E.L. Savage) 19 and
24 young, SAM. Humbug Scrub (N. Bellchamber) 18, 12, SAM. Kangaroo I.,
1886 (Tepper) 1138, 119, SAM; x.1924, 29, SAM; ii.1925 (F. Wood Jones)
18, 25/77, WAM; 4.iii.1925 (F. Wood Jones) 12, 25/147, WAM; iii.1925
(F. Wood dJones) 534, 62, 25/153-63, WAM; 24, 3¢, SAM; 13.xi.1949
(AN.B.) 138, 19, NM; i.1968 (F. Collett) 18, NM; 2.i.1970 (F. Collett)
24, NM; Birchmore Lagoon, 24 km from Kingscote, 100D, 24, 29, AM;
Hogg Bay (J.R. Andersen) 24, 1?2, SAM; Kelly Hill Reserve, 2..1957 (P.
Rawlings) 13, 19, AM; Kingscote, 15.ii.1910 (Syer) 19 and 18 young,
SAM; 12.xi.1949 (A.N.B.) 49, NM; 13.xi.1949 (A.N.B.) 14, 19, NM;
14.xi.1949 (A.N.B.) 18 NM; Queenscliffe, 1888, 13, AM; Vicorme Bay (A.
M. Lea) 4038, 48?2, SAM. Lucindale, 2.vii.1900 (E. Feuerhardt Crower)
29, SAM. Meadows (Adcock) 24, 19, SAM. Mt Bryan East, 18.ix.1890, 19,
SAM. Mt Compass, iv.1887, 24, 59, SAM. Mt Lofty, 28.vi.1909 (A. Fairhall)
19, SAM. (?) Musgrave Ranges, 1905 (H. Basedow) 14, 1?2, SAM. Onka-
paringa, Hacks Bridge, 1886, 19, SAM. Umberatana, iii.1903 (W.B. Green-
wood) 238, SAM. ‘South Australia’, 53,129, SAM.

VICTORIA

Avoca Hill, Eimhurst, 4.vii.1904 (pres. S.W. Fulton) 44, 2?2, NM. Bendigo,
16.ix.1919 (A.S. Hardy) 19, 66/319, WAM; 20.iv.1933 (W.B. Barnard)
33, 29, (dry, pinned) 33/1090, 33/1092-3, 33/1091, 33/1094, WAM. Bright,
viii.1925 (H.W. Davey) 18 (dry, pinned) 25/576, WAM. Castlemaine,
viii.1925 (H.W. Davey) 19 (dry, pinned) 25/579, WAM; Dist. 31.v.1926
(J.LE. Dixon) 28, 26/293-4, WAM. Cobram, v.1934, 1?9, NM. Dookie,
1.x.1913 (Kelly) 14, 29, NM. Eganstown (Dalesford) 19, NM. Glenrowan
and Euroa, ii.1893 (J.K.) 48, NM. Glenrowan, xi.1893 (J.K.) 24, 59, NM.
Grampian Range, xi.1885 (J.A. Kershaw) 49, NM; 1885 (W. Kershaw) 44,
79, NM; xi.1885 and xi.1887 (W. Kershaw) 23, 49, NM; xi.1887 (W.
Kershaw) 29, NM; 19.i.1931, 192, NM; xi.1936 (F. Buller) 23, NM;
19.iv.1954 (M. Leahy) 14, NM; x.1954 (H.A. Morrison) 53, 99, NM;
4.ix.1961 (R.M. Ryan) 1?9, NM; 30.x.1970 (G. Barnes) 138, 19, NM. Ingle-
wood, 31.v.1926 (J.E. Dinoir) 23, 26/291-2, WAM; 26.xii.1944 (C. Oke)
29, NM. Kiata, 21.ix.1952, 14, 1?2, NM. Lake Albacutya, near lake, 9.vi.1927
(H.W. Davey) 59, 27/818-22, WAM. Maldon, viii.1966, 19, NM. Mt Arapiles,
31.v.1926 (H.W. Davey) 49, 26/287-90, WAM; 10/27, C13, 29, NM. Mt
Mistake (?), 25.xi.1904 (W.R. Hill) 29, MM. Pyalong, 29.iv.1947 (pres.
K. Bray) 148, 32, NM. Thornbury, 27.x.1955 (W.C. Banks) 13, NM. ‘Victoria’,
5.1ii.1883 (du Boulay) 19, NM.
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[image: image15.png]NEW SOUTH WALES

Brawlin, K48679, 24, 1?2, AM. Cooma, 7.ii.1956 (R. McKay) 19 and
9 young, AM. Glencoe, via Glen Innes, 2?9, AM. Goomoo Forest, near
Ballimore, near Dubbo, 25.i.1953 (V. Levitt) 13, AM. Guyra, 19.vii.1932
(N. McKie) K65474, 12, AM. Inverell, 12.iii.1966 (G.A. Holloway) 13, AM.
Kandos, 31.i.1967 (G. Daniells) 1?2, AM. Lake George, 20.ii.1971 (G.B.
Monteith) 28, UQ. Mt Bright, 515 m, Brookenback Range, Cessnock,
3.x.1943 (A. Musgrave) 14, 29, AM. Mt Kaputar, near Narrabri, 16.xii.1965
(W. McReaddie) 18, AM. Munghorn Gap, near Gilgandra, 11.ix.1967 (W.
McReaddie) 92, AM. North Belmore, 31.x.1950 (S. Smith) 28 (dry, pinned)
50/4520-1, WAM. Round Hill Fauna Reserve, near Nymagee, vi.1967 (H.G.
Cogger) 4%, AM. Sydney (A.H.T. Lea) 1?2, SAM. Tamworth, K10901, 29,
SAM. Tingha and Gilgai, between, 23.v.1957 (L.A. Johnson) 12, AM. Upper
Turon River, 30.i.1954 13, AM. Warrumbungle Mountains, 18-19.iv.1954
(H.G. Cogger) 2?2, AM. Waterfall, 1956 (P.D. Steed) 12, UQ.

AUSTRALIAN CAPITAL TERRITORY

Canberra, 10.iv.1955 (W. Irvine) 19, AM. Canberra Dist., vii.-viii.1929
(W.W. Froggatt) 33, 52, AM.

QUEENSLAND

Stanthorpe, 1923, 1?2, QM. Toowoomba, 29.xii.1932 (T. Greaves) 19,
NM; 338, 32, NM. Warwick, 10.vii.1960 (D.L. Lloyd) 1?2, UQ. Yarraman,
19.iv.1957, 14, UQ.

(?) NORTHERN TERRITORY
(?) Darwin, i.1925 (O. Herbert) 23, 69/1449-50, WAM.

NO EXACT LOCALITY

Australia, 1890.7.1.241-242, 29, BMNH (syntypes of U. keyserlingi).
Australian States from C. French (Old. Colln.) 4.iv.1914, 14, 12, NM. New
Holland, 44 105 n.h., 19 (dry, pinned) BMNH (syntype of U. abruptus).
Nov. Hollandia (collectio T. Thorell) (A. Leuckart pres.) No. 35, 29, Natur-
historiska Riksmuseet, Stockholm (syntypes of I. manicatus). West G.
17/11, 14, 1?2, NM. G8/11, 18, 19, NM. 34, NM.

Remarks

The synonymy of this species has been confused by previous workers,
but is clarified by realizing that: Pocock (1891: 244-5) stated that
Kraepelin’s U. novaehollandiae specimens were wrongly determined and
proposed for them the name U. keyserlingi, which Pocock (1893b: 321)
treated as a synonym of U. abruptus.

The burrows are shallow and under small rocks (Smith 1966). The
specimens from Glenrowan, Vic., were collected under logs.
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[image: image16.png]A female from Kingscote, Kangaroo I., was collected with 18 young.
Embryonic diverticulae averaged 15.7 at Canberra (Smith 1966).

Smith (1966) quotes an observation by R. Bustard of U. manicatus
killing a small gecko, Diplodactylus vittatus.

The lightest coloured specimens occur in New South Wales and these are
predominantly orangish to yellowish brown.

Urodacus elongatus sp. n.
(Figs 21, 50, 88, 89, Map 12)

Holotype

d. South Australia: Mt Remarkable, 32°48’S, 138°10°E, x.1967 (J.C. Le
Souef) 68/490, WAM.

Paratypes

144, 169. South Australia: Beetaloo (C. Bennell) 19, SAM. Flinders Range
(W. Jack) 43, SAM. Leigh Creek, 1908 (Matheson) 14, SAM. Macumba
Creek, 32 km N of, 22.xi.1909 (A. Giles) 19, SAM. Mt Brown, ix.1889
(Hargrave) 18, SAM. Mt Remarkable, x.1967 (J.C. Le Souef) 24, 52, 68/491-
7, WAM. Parachilna, Flinders Range (E.G. Savage) 13, SAM. Port Germein
Gorge (Melville) 22, SAM. Stoney Creek, Willowie Forest (?), xii.1888 (F.
W. Malden) 33, 59, SAM. Willowie, ii.1888 (F.W. Malden) 24, SAM. Wool-
shed Flat, 22, SAM.

Range (Map 12)

South Australia, in far north at Macumba Creek, and in Flinders Range
from Leigh Creek south to Beetaloo.

Measurements (mm)

3. Holotype. Total length 116, of tail 71, carapace, length 11.0, width 11.3,
tail segments one to five (in that order), length 9.9, 12.4, 13.5, 14.2, 17.4,
width 4.4, 3.5, 3.4, 3.1, 2.8, height 3.6, 3.9, 3.8, 3.5, 2.9;length of vesicle and
aculeus 9.9; width of vesicle 3.4; length of humerus 10.1; brachium, length
10.3, width 4.5; hand, length 10.6, width of hand surface 7.1, height 4.7;
length of hand and fixed finger 20.8; length of movable finger 11.9; length
of pectine 9.0.

191




[image: image17.png]Adult size: CL CwW LH WHS HH HFF MF FTL FTH

Male (n=10)

Min. 98 95 96 6.2 4.2 183 102 103 31
Max. 11.7 118 116 7.1 5.0 21.8 124 142 3.6
Mean 109 10.7 102 6.8 4.7 20.1 11.3 126 34
SD 0.59 0.85 0.60 0.35 0.24 0.99 0.65 1.18 0.16
Female (n=12)

Min. 100 103 84 6.7 46 170 9.7 6.1 28
Max. 139 138 128 9.3 6.3 248 137 92 4.0
Mean 116 115 103 79 55 202 116 76 34
SD 096 098 1.08 0.69 0.50 4.50 3.40 2.76 1.85

Diagnosis

Distinguished from other Urodacus species by the following combination
of characters: large size, large tail (especially the long fifth tail segment of
male), shape of tail spines, flat hands, and usually 14-16 (range 13-23) tri-
chobothria in ventral, V, group of hand.

Description

Colour yellowish brown (rarely very light) to dark reddish brown; tergites
darker; hands, arms, and legs usually lighter and yellowish.

Carapace with frontal notch wide and deep. Frontal lobes rounded,
especially towards notch, sometimes slightly truncate. Interocular areas
smooth, but rugose towards anterior edge and with some fine scattered
granules. Lateral and posterior two-thirds of carapace with fine to coarse
granules. Median sulcus slightly interrupted. Triangular depression deep.
Sides of triangular depression retracted, swollen inwards towards depression.

Chelicerae (Fig. 21) without secondary serrations. Fixed jaw with distal
base of sub-basal tooth forming a right angle or obtuse angle. Movable jaw
with subdistal tooth about same size as external distal tooth.

Tergites of first six abdominal segments finely granulate. Tergite of last
abdominal segment with granules of various sizes. Longitudinal and median
pairs of keels with small denticles, larger than the granules and half to three-
fourths the length of segment.

Tail very long in male, moderately long in female. First four tail segments
(Fig. 50) with intercarinal surfaces smooth with a few scattered granules.
Dorsal and dorsolateral keels of denticles; terminal tooth of dorsal keels
enlarged, triangular (often elongate in male); other keels smooth to notched.
Accessory keel strong in first segment; scarcely indicated in second segment
and only towards posterior edge; not evident in third and fourth segments.
Fifth tail segment long, usually very long in male. Intercarinal surfaces
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[image: image18.png]mainly smooth with some small denticles and granules. Ventromedian and
ventrolateral keels strongly denticulate, other keels made up of smaller
denticles. Ventromedian keel bifurcating distally at extremity.

Vesicle moderately small, fine to coarsely granulate especially ventrally.
Finely granulate to smooth dorsally.

Aculeus moderately to strongly curved, sometimes weakly.

Humerus with dorsal surface fine to coarsely granulate with large dark
denticles along anterior and posterior edges.

Brachium with dorsal surface smooth to finely granulate. Posteroventral
keel evident and wavy. Posterior surface weakly corrugated, and sometimes
with coarse dark granules, especially along median line. Ventral group, v,
with 9-15 (usually 10-14; often 11) trichobothria. Posterior group, p, with
29-49 (usually 32-37) trichobothria.

Hand flat and usually narrow. Dorsal surface with a reticulation of fine
granules. Anterodorsal edge with dark denticles; posterodorsal edge dark and
mainly smooth. Anterior surface with fine scattered granules to smooth;
with a central keel of larger granules. Ventral group, V, with 13-23 (usually
14-16; rarely 23) trichobothria. Median group, M, of posterior surface with
7-13 (usually 8-12) trichobothria.

Fingers long. Along length of movable finger 3-4 rows of granules along
base, reducing to 1 or 2 row(s) at apex. Around 6-8 rows of transverse
accessory teeth, all in distal half of movable finger.

Legs with tarsomere I of first pair dorsally with a row of 5-6 (usually 6)
prongs. Terminal claws of each leg of same length. Ventral surface of
tarsomere II of fourth pair of legs with 9-13 (usually 11,12) inner, and 8-12
(usually 9) outer prongs.

Pectinal teeth 17-23 (Mean 20.0, SD 0.90) in male; 12-17 (Mean 13.5,
SD 1.44) in female.

Paraxial organ (Figs 88, 89) with lamina long, tapering to curved and
pointed apex; inner lobe large, curving to a point, very widely separated
from long median lobe which is narrow at apex; prong pointed; sclerotized
plate curved along edge; fulcrum poorly defined; fissure large and clearly
sclerotized along border; caulis large and pointed at apex; carina moderate
sized and rounded at apex; toca large, tending to be pointed at both ends;
external lobe wide with a small point at apex; ventral vinculum short,
tapering abruptly; dorsal vinculum sometimes wide; juxtum long and
abruptly curved; basal lobe about one-third length of juxtum.

Remarks

The specimen from Parachilna is clay-yellow and hence lighter coloured
than other specimens. The paraxial organ structure is close to that of U.
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[image: image19.png]armatus in shape of median lobe, prong, carina, and juxtal portions, also
close to U. koolanensis in shape and length of inner lobe and lamina and in
inner lobe being widely separated from median lobe.

Urodacus novaehollandiae Peters
(Figs 2, 3,4, 6,7, 8,11, 22, 51,90, 91, 122, Map 13)

Urodacus novaehollandiae Peters, 1861: 511; Thorell, 1876: 14; Karsch,
1879: 20; Pocock, 1888: 169; Kraepelin, 1894: 20; Pocock, 1898: 62;
Kraepelin, 1899: 104; Kraepelin, 1901: 270; Kraepelin, 1908: 93, 96;
Kraepelin, 1916: 35; Takashima, 1945: 87. [Holotype examined.]

Iodacus orthurus Thorell, 1877: 264; Pocock, 1898: 67. [Holotype
examined.]

Urodacus bicolor Werner, 1936: 182; Takashima, 1945: 89. [3 syntypes
examined.] Syn. n.

Urodacus marianus Roewer, 1943: 225. [Holotype examined.] Syn. n.
Range (Map 13)

Western Australia, southern; north to Irwin, Morawa, Muckinbudin,
Merredin and Widgemooltha; and south to King George Sound, Mondrain
I., Madura, and Eucla. South Australia, southern; at Wedge I., Eyre and
York Peninsulas; furthest north-east at Bimbowrie.

Measurements (mm)

?. Morley Park, near Perth, W.A. 66/286, WAM. Total length 90, of tail
47; carapace, length 10.9, width 11.0; tail segments one to five (in that
order), length 4.6, 5.6, 6.5, 6.5, 10.0, width 4.9, 4.5, 4.5, 4.2, 4.0, height
4.0, 3.8, 3.7, 3.8, 3.3; length of vesicle and aculeus 10.0; width of vesicle
3.5; length of humerus 7.5; brachium, length 9.5, width 3.8; hand, length
8.6, width of hand surface 8.0, height 6.2; length of hand and fixed finger
18.7; length of movable finger 10.0; length of pectine 6.8.

Adult size: CL CW LH WHS HH HFF MF FTL FTH
Male (n=181)
Min. 63 57 45 45 36 98 51 35 2.3
Max. 111 115 98 82 6.6 188 11.1 8.3 4.5
Mean 86 85 76 64 48 140 175 6.3 3.5
SD 0.75 0.86 0.74 0.57 0.53 1.37 0.87 0.81 0.37
Female (n=49)
Min. 73 74 65 57 43 121 6.3 39 25
Max. 122 125 11.3 92 86 202 11.2 7.3 41
Mean 10.3 103 91 76 59 170 92 60 35
SD 099 1.13 1.09 0.88 0.85 1.79 1.12 0.72 0.37
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Distinguished from the four similar species with which its distribution
range partly overlaps by the following characters. U. novaehollandiae is
smaller than U. hoplurus and unlike it has a notch at proximal base of sub-
basal tooth of fixed jaw of chelicerae, and lower trichobothrial numbers,
e.g. usually 9-12 on V group of hand. Compared to U. armatus, U. novae-
hollandiae is larger and has colour differences, e.g. darker and less
pronounced spots on leg joints, and there are cheliceral differences such as
the absence of a notch at the proximal base of the sub-basal tooth of the
fixed jaw. Unlike U. planimanus, U. novaehollandiae has rounded hands. U.

novaehollandiae is much larger than U. manicatus and has truncate frontal
lobes.

Description

Colour dark clay-yellow to red-brown to brown-black to greenish black;
ventrally pale yellow to brown; legs and first and second segments of
chelicerae yellow to clay-yellow; arms, hands, fingers, and anterior of
carapace usually dark to very dark; sometimes with dark green sheen, mainly
on humerus, brachium, hands, and anterior of carapace.

Carapace with frontal notch slightly to moderately deep, sometimes
deep. Frontal lobes truncate and almost square. Interocular areas smooth,
shiny, finely pitted and slightly rugose along anterior border, sometimes
(especially anteriorly) shagreened. Lateral and posterior two-thirds of
carapace usually granulate. Median sulcus uninterrupted (seldom slightly
interrupted). Triangular depression deep. Sides of triangular depression
not or slightly retracted.

Chelicerae (Fig. 22) without secondary serrations. Fixed jaw with sub-
basal tooth notched at proximal base, distal base of sub-basal tooth obtusely
angular. Movable jaw with simple teeth; proximal base of median tooth
sharply notched.

Tergites of first six abdominal segments varying from completely
granulate to partly smooth and shiny and partly with close-set granules.
Females occasionally with some shiny spots in middle of segments. Median
keel very smooth and scarcely discernible. Tergite of last abdominal segment
with granules, especially in posterior half. Both pairs of longitudinal keels
granulate: the median pair one-third of half the length of segment, the
lateral pair about three-fourths length of segment.

Tail moderately long. First four tail segments (Fig. 51) with intercarinal
surfaces mainly smooth with sparsely scattered fine granules; larger granules
on dorsal and dorsolateral surfaces. Dorsal and dorsolateral keels denticulate.
Dorsal keels with denticles larger in male, gradually enlarging to terminal
denticle; rarely (e.g. at Bowgada, Three Springs, and Morawa, W.A.) terminal
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[image: image21.png]denticle developed into a large prominent tooth. Ventrolateral and ventro-
median keels usually smooth in first three segments, often slightly notched
to denticulate in fourth segment. Accessory keel in first tail segment
granulate; in second tail segment granulate and usually weakly developed; in
other tail segments usually ill-defined or absent. Fifth tail segment (Fig. 11)
with lateral intercarinal surfaces finely to coarsely granulate; ventral inter-
carinal surfaces denticulate. Dorsal keels denticulate; dorsolateral, ventro-
lateral, and ventromedian keels strongly denticulate. Ventromedian keel
bifurcating distally from about middle of segment.

Vesicle (Fig. 11) moderately small, dorsally smooth to finely granulate,
ventrally granulate, lateral surface intermediate in texture between dorsal
and ventral.

Aculeus slightly to moderately curved.

Humerus (Fig. 2a) with dorsal surface sparsely covered with coarse and
fine granules and bounded at anterior and posterior edges by a row of large
dark denticles.

Brachium (Figs 2b, 3, 4) dorsally with scattered granules. Posteroventral
keel wavy and strong. Ventral group, v, with 7-12 (usually 8-10, less usually
12) trichobothria. Posterior group, p, with 20-38 (usually 22-27)
trichobothria.

Hand (Figs 6-8) tending to be rounded. Some reticulation of granules on
dorsal surface especially near anterodorsal keel which consists of a wide
band of irregularly placed small denticles. Finger keel and posterodorsal
keels smooth, dark, and clearly defined. Anterior surface with scattered
granules of various sizes, and a poorly-defined wide median keel. Ventral
group, V, with 7-16 (usually 9-12) trichobothria. Median group, M, of
posterior surface with 3-10 (usually 3-7) trichobothria.

Fingers moderately long to short (Figs 6-8). Along edge of movable finger
3-4 rows of granules at base, reducing to 1 row at apex. 6-8, sometimes up to
10, rows of transverse accessory teeth, mainly in distal half of movable
finger.

Legs with tarsomere I of first pair dorsally with a row of 5-7 (usually 6)
prongs. Terminal claws of each leg of same length. Ventral surface of
tarsomere II of fourth pair of legs with 9-12 (rarely 13, usually 12) inner,
and 8-11 (rarely 7) outer prongs.

Pectinal teeth 15-26 (Mean 18.6, SD 1.43) in male; 10-18 (Mean 13.5,
SD 1.33) in female.

Paraxial organ (Figs 90, 91) with lamina long, almost uniformly wide,
curved and bluntly pointed at apex; inner lobe pointed and with a broad
back-plate which is sometimes rounded at the top edge that is nearer to
lamina; inner lobe moderately distant from moderately long median lobe;
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[image: image22.png]prong tending to be rounded; sclerotized plate often ill-defined; fulcrum
thin; carina apically pointed; toca elongated, rounded at base and apex;
external lobe narrow, moderately long and bulging (bulge sometimes large,
e.g. in specimens from Morawa, W.A.); ventral vinculum narrow; dorsal
vinculum wide; basal lobe short; proximal lobe long and thin; apotheca
weakly sclerotized.

Material examined
2984, 2979 (Map 13).

WESTERN AUSTRALIA

Alfred Cove, 19.xii.1967 (B. Kemp) 19, 68/699, WAM. Allanson,
21.iii.1924 (O.E. Green) 14, 24/200, WAM. Applecross, 25.iii.1963 (V.
Cooper) 138, 68/701, WAM; 14.i.1964 (T. Smith) 19, 68/686, WAM;
16.x1i.1967 (C. Marshall) 13, 68/697, WAM. Araluen, xii.1967 (J. Lake &
L.N. McKenna) 13, 68/637, WAM. Armadale, 27.ii.1924 (S.E. Carter) 19
and 14 young, 24/106, WAM; 2.vii.1967 (G. Sims) 13, 68/665, WAM;
15.x.1967 (G. Sims) 23, 68/757-8, WAM. Attadale, 4.iv.1967 (Robertson)
14, 68/698, WAM. Avon Valley, near Northam, 14.v.1969 (Aquinas College)
12, 69/1957, WAM. Bassendean, 6.x.1924 (H.S. Hyde) 19, 24/861, WAM;
ix.1938 (G. Roberts) 13, 38/1796, WAM. Bayswater, ix.1924 (H. Atkins)
138, 24/822, WAM. Bedfordale, 25.ix.1967 (S. Hurst) 19, 68/677, WAM.
Bedford Park, 28.ii.1969 (R. Bell) 12, 69/942, WAM. Beechboro, 14.1.1924
(Street) 13, 24/2, WAM; 7.vii.1967 (J.E. Culverwell) 19, 68/691, WAM.
Bickley, 27.ii.1962 (B. Back) 13, 66/300, WAM. Black Snake (Camp 57)
28.iv.1924 (D.E. Page) 19, 24/352, WAM. Boddington, 28.iv.1924 (F.J.
Gray) 13, 19, 24/362-3, WAM. Bowgada, 30.i.1929 (Campbell) 13, 29/139,
WAM. Boya, 3.x.1965 (A.M. Douglas) 14, 19, 68/607-8, WAM; 24.v.1967
(L.E. Koch & L.N. McKenna) 43, 29, 68/601-2, 68/605-6, 68/603-4, WAM ;
28.v.1967 (L.N. McKenna) 13, 68/609, WAM. Brancaster, Upper Blackwood
Dist. (?), pres. iv.1909 (J.M. Whistler) 13 (not ¢ as stated by Werner, 1936),
Zoologisches Museum, Hamburg (syntype of U. bicolor). Bridgetown,
5.i11.1924 (G.M. Cowen) 14, 24/153, WAM; vi.1928 (A.L. Bartlett) 23,
28/628-9, WAM. Bullsbrook, 17.iv.1969 (A.M. Douglas) 13, 69/777, WAM.
Buniche, 16 km N of, 6.iv.1968 (A. Baynes & J.L. Bannister) 138, 19,
68/600, 68/599, WAM. Busselton, iv.1968 (A.G. Sayers) 19, 68/527, WAM.
Byford 10.vii.1967 (B. Robinson) 14, 19, 68/632-3, WAM; 14.ix.1967 (A.
Baynes) 14, 68/727, WAM; 13.vii.1969 (M. Archer & E.A. Jefferys) 24,
69/1927-8, WAM; ix.1969 (M. Archer & P. Hay) 13, 69/1926, WAM: 8 km
SE of, 14.ix.1967 (A. Baynes) 38, 68/750-2, WAM. Calingiri, 26.iii.1924
(E.C. Cox) 13, 24/246, WAM; x.1929 (F.P. Halse) 19, 29/1341, WAM.
Canning Dam, 3.ii.1936 (Hoddy) 1? and 12 young, 36/344, WAM; 7.ii.1966
(G. Kontoolas) 14, 68/736, WAM; 23.v.1968 (R.B. Humphries) 14, 19,
68/629, 68/628, WAM. Capel, iv.1924 (H. Turner) 13, 24/346, WAM;
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[image: image23.png]27.vii. 1925 (J. Lang) 18, 25/501, WAM; 14.xi.1927 (J.H. Turner) 19,
27/1571, WAM. Cape Naturaliste, 30.x.1969 (D.D. Giuliani) 19, 70/251,
WAM. Carbarup, 11.v.1916 (E. Thomas) 19, 16/383, WAM. Cheyne Beach,
27.1.-5.ii.1970 (W.H. Butler) 18, 19, 70/338, 70/337, WAM. Chidlow,
16.iv.1967 (V. Martin) 19, 68/571, WAM; 17.vii. 1967 (C. Martin) 14, 39,
68/572-3, 68/574a-b, WAM. Circle Valley, 19.i.1929 (R. Elliot) 1%, 29/124,
WAM. Clackline, v.1924 (E.W. Membery) 12, 24/522, WAM; xi.1924 (E.W.
Membery) 148, 24/922, WAM; iv.1925 (E.W. Membery) 29, 25/284, 25/333,
WAM. Cocklebiddy, 26 km SE of, 4.ix.1969 (A. Baynes & W.K. Youngson)
12, 69/1947, WAM; about 23 km ESE of, on face of Hampton Scarp,
4.ix.1969 (W.K. Youngson & A. Baynes) 14, 69/1935, WAM. Coolup,
8.iii.1946 (R.H. Robinson) 19, 46/110, WAM. Corrigin, iv.1924 (A. Wilson)
19, 24/347, WAM; 20.vii.1967 (J.W. Vaughan) 19, 68/636, WAM; 1.xi.1967
(L.E. West) 19, 68/634, WAM. Cottesloe, 16.viii.1920 (W.A. Smith) 19,
20/135, WAM. Cranbrook, 24.ii.1920 (J.T. Tunney) 19, 20/119, WAM.
Culham, 2.ix.1958, 29, 68/641, 73/663, WAM; 3.ix.1960 (R.P. McMillan)
19, 73/661, WAM; 30.vii.1961 (R.P. McMillan) 13, 73/662, WAM. Dalkeith,
31.iii.1963 (E. Pedler) 13, 68/690, WAM; 1.v.1963 (J. Lawson) 13, 68/703,
WAM. Darkan, 5.vi.1917 (W.J. Wunnenberg) 138, 17/193, WAM; iii.1925
(W.J. Wunnenberg) 248, 25/198-9, WAM; viii.1925 (W.J. Wunnenberg) 53,
25/539, 25/541-4, WAM. Darling Range, 28.xii.1967 (M. Lefevre) 19, 68/
658, WAM. Darlington, x.1924 (B. Liddell) 19, 24/874, WAM; 2.vi.1962
(W. Storm) 192, 68/613, WAM; 4.iii.1963 (T.G. Everett) 19, 68/612, WAM;
18.ix.1963 (M. Stephenson) 19, 68/611, WAM; 24.v.1967 (L.E. Koch &
L.N. McKenna) 1%, 68/610, WAM. Dianella, 25.vi.1960 (R.L. Atkins) 1%,
68/700, WAM; 10.ii.1963 (L. Pianta) 13, 68/530, WAM; 24 .xii.1964 (A.
Cunningham) 14, 68/702, WAM; 2.xii.1967 (H. Oud) 13, 68/707, WAM;
17.x1i.1966, 192, 68/692, WAM; 17.iv.1968 (J. Croft) 138, 68/685, WAM;
24 .xi.1968 (B. Lush) 19, 68/650, WAM; 26.x1.1968 (B. Shilling) 12, 68/13,
WAM. Donnybrook, xii.1924 (W.R. Carter) 19, 24/964, WAM. Dryandra
State Forest, 12.x.1969 (G.W. Kendrick) 19, 70/346, WAM. Dudinin,
iii.1925 (E. Farr) 19, 25/210, WAM. Dumbleyung, 5.xii.1914 (W. Elliot)
19, 14/1374, WAM; 1961 (H. Udell) 19, 68/526, WAM. East Cannington,
xii.1924 (C.E. Chivers) 13, 24/962, WAM. East Fremantle, 29.vii.1917 (Key)
19, 17/251, WAM. East Perth, xii.1924, 19, 24/938, WAM. Embleton,
22.iv.1964 (J.A. Ward) 19, 68/753, WAM. Esperance, vi.1938 (F.R.
Bradshaw) 19, AM. Eucla, vii.1914 (W.B. Alexander) 14, 19, 14/1003a-b,
WAM; iii. 1924 (R. Counsel) 138, 24/259, WAM; 7.x.1964 (A.M. Douglas)
54, 68/5639-43, WAM; 4.ix.1968 (A.G. Mathews) 28, 4%, 68/544-9, WAM.
Fitzgerald River, 2.ii.1970 (W.H. Butler) 14, 70/339, WAM. Floreat Park,
3.vi.1968 (O. Kay) 14, 68/647, WAM. Gidgegannup, 23.vi.1968 (L.V.
Shields) 13, 68/518, WAM. Gingin, 2 km S of, 6.iv.1969 (M. Archer & E.
A. Jefferys) 18, 19, 68/949-50, WAM. Gleneagle, 4.x.1967 (K.T. Zwicky)
44, 68/669-72, WAM. Glen Forrest, 19.xi.1967 (G.W. Kendrick) 13, 68/
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[image: image24.png]708, WAM; 6.vi.1968 (R.J. McKay) 13, 68/649, WAM. Gnangara, 24.xi.1965
(L.E. Koch) 12, 66/349, WAM,; east, 23.iv.1968 (L.E. Koch & A.M. Douglas)
12, 69/1934, WAM; 7.vi.1969 (A.M. Douglas) 13, 69/1925, WAM.
Goomalling, 1.1929 (H.E. White) 19, 29/138, WAM. Gooseberry Hill,
17.v.1915 (W.B. Alerander) 14, 15/505, WAM; 2.ix.1968 (E.J. Car) 13,
69/12, WAM; 7.iii.1969 (J. Pickering) 19, 69/943, WAM; 29.x.1969, 14,
70/347, WAM. Greenmount, 28.xi.1963 (K. Johnson) 19, 66/288, WAM;
30.vii.1967 (G.G. Allen) 13, 68/724, WAM. Harvey Agric. area, 13, K10837,
AM. Helena River, 26.vi.1963 (J. Dell) 19, 68/657, WAM. Helena Valley,
10.iv.1968 (C. Frith) 18, 70/343, WAM. High Wycombe, 14.ix.1968 (D.S.
Adair) 18, 68/689, WAM; 3.ii.1969 (C. Gibson) 19, 69/936, WAM. Hyden,
24 km E of, iii.1969 (J.W. Feehan) 14, 69/554, WAM; 27 km E of, 7.iv.1967
(N. Weir) 28, 68/519-20, WAM. Inglewood, vi.1924 (C.F. Eder) 103, 79,
24/579, 68/762-77, WAM; iii.1925 (F.R.Lidbury) 13, 25/201, WAM. Irwin,
iii.1924 (F. Brady) 14, 39, 24/249-52, WAM; 4.vi.1924 (F. Brady) 54, 69,
24/554-8, 24/553, 24/559-63, WAM. Israelite Bay, iv.1925 (A.J.M. Cook)
44, 25/341-2, 25/344-5, WAM; 56 km W of, 13.xi.1969 (D.D. Giuliani)
12, 70/256, WAM. Jarrahdale, 27.ii.1925 (Haynes) 23, 39, 25/116, 25/118,
25/114-5, 25/117, WAM; 10.viii.1967 (K.T. Zwicky) 34, 39, 68/738-43,
WAM. John Forrest National Park, 19.ix.1965 (K. Fletcher) 13, 68/754,
WAM; 1967 (K.T. Zwicky) 43, 49, 68/663, 68/744-6, 68/664, 68/747-9,
WAM. Kalamunda, 10.iv.1967 (D. Standon) 18, 68/615, WAM; 15.v.1968
(D. Jefferies) 12, 68/616, WAM; 16.ix.1968 (M.E. Sever) 12, 68/614, WAM.
Kebaringup, 5.xi.1969 (D.D. Giuliani) 23, 29, 70/252-5, WAM. Kendenup,
4.viii.1969 (J. Saggers) 14, 19, 68/667-8, WAM. King George Sound, 29,
MM. Kings Park, 1.iv.1963 (Easterbrook) 14, 68/529, WAM. Kojonup,
31.iii.1938, 19, 38/1071, WAM. Kondinin, 24.iii.1924 (A.D. Robens) 13,
24/234, WAM; 27.v.1924 (A.D. Robens) 19, 24/512, WAM. Koojan,
19.i1i.1924 (R.L. Joyce) 1?2, 24/196, WAM; 5.vi.1966 (R.B. Humpbhries)
24, 39, 68/624-5, 68/623, 68/626-7, WAM. Kukerin, 3.iii.1924 (D. Murray)
19, 24/117, WAM; 4.xii.1924 (G. Bell) 12, 24/936, WAM; viii.1925 (G. Bell)
14, 25/586, WAM; 9.vii.1963 (G.F. Mees) 19, 68/640, WAM. Kulin,
31.ii1.1924 (G. Wilson) 19, 24/260, WAM; 9.iii.1932 (N.A. Scadding) 12,
32/611, WAM. Lake Neerabub, 3.x.1969 (M. Archer & E.A. Jefferys) 29,
70/348-9, WAM; southern side of, 20.iv.1969 (M. Archer, E.A. Jefferys & I.
Murray) 29, 69/951-2, WAM; SSE of, 10.v.1969 (M. Archer & E.A. Jefferys)
14, 19, 69/1936-7, WAM; western edge of, 29.iii.1969 (M. Archer & E.A.
Jefferys) 53, 69/944-8, WAM. Lake Varley, 3.iv.1963 (R. Jewell) 13, 68/
533, WAM; 3.iv.1963 (K. Brown) 24, 68/534-5, WAM. Lesmurdie,
28.iv.1968 (C. Mildren) 24, 49, 68/729-34, WAM. Lion Mill, x.1924 (D.L.
Serventy) 13, 24/885, WAM. Madura, 20.x.1967 (J.C. Le Souef) 23, 49,
68/712-17, WAM; 24 km E of, 17.xi.1969 (D.D. Giuliani) 34, 19, 70/257-
60, WAM; 43 km S of, 1.ix.1969 (A. Baynes & W.K. Youngson) 14, 29,
69/1929-31, WAM. Mahogany Creek, 21.vii.1947 (A.M. Douglas) 24, 47/
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[image: image25.png]1028-9, WAM,; 7.iv.1964 (P. Frost) 19, 68/536, WAM; 1.x.1967 (B.
Simpson) 14, 19, 68/537-8, WAM; 26.viii.1968 (B. Simpson) 492, 68/651-4,
WAM; 25.viii.1969 (B. Simpson) 238, 79, 69/1948-56, WAM. Marmion,
25.x.1963 (K. Bentley) 19, 66/295, WAM. Maylands, 16.iii.1916 (W.S.
Brown) 14, 16/196, WAM. Melville, v.1938 (R.E. George) 14, 38/1364,
WAM. Merredin, 25.iii.1924 (C.G. Allberry) 13, 24/244, WAM; xii.1924
(J. Scarlett) 14, 24/1029, WAM; 16.1.1929 (H.O. Brown) 19, 29/72, WAM.
Midland, 10.iii.1924 (G. O’Dwyer) 14, 24/159, WAM.Mingenew, 7.ix.1967
(G. Gatfield) 19, 68/656, WAM. Mogumber, 10.iv.1958 (R.P. McMillan)
23, 4%, 66/331-2, 68/476-8, 68/655, WAM. Mondrain I., Recherche Archi-
pelago, 19, NM. Morawa, i.1968 (L. Castle) 24, 68/531-2, WAM. Morley
Park, 17.xi.1963 (D. Kelly) 19, 66/286, WAM; 19.xii.1967 (J. Schneider)
13, 68/687, WAM; 3.i.1969 (J. Dunne) 19, 69/11, WAM; 9 .xii.1969 (C.W.
Westoner) 19, 70/344, WAM; 17.vi.1970 (J. M. Mackay) 19, 70/342, WAM.
Mosman Park, 21.xii.1962 (M. Holder) 19, 66/294, WAM. Mt Bakewell,
9.xi.1968 (G.W. Kendrick) 13, 19, 68/659-60, WAM. Mt Cooke, 23.iii.1968
(E.G. Cockett) 34, 68/579-81, WAM; 31.iii.1968 (E.C. Cockett) 13, 68/
578, WAM; 20.iv.1968 (L.E. Koch, F.H.U. Baker & E.G. Cockett) 19,
68/939, WAM; 18.viii.1968 (L.N. McKenna) 39, 68/575-7, WAM; xii.1967
(E.G. Cockett) 14, 68/582, WAM; 18.x.1969 (L.E. Koch & D.D. Giuliani)
89, 69/2060-7, WAM. Mt Helena, 17.ix.1967 (E. Jefferson) 19, 68/639,
WAM. Mt Lawley, 13.x.1922 (S.P. Hall) 19, 22/563, WAM; 12.vi.1924
(Brabazon) 24, 24/588a-b, WAM: iii.1924 (W.T. Ashman) 13, 24/256, WAM;
12.xii.1929 (D. Hausen) 24, 29/1467-8, WAM: 3.x.1968 (Winterbottoms)
13, 68/705, WAM. Mt Pleasant, 20.ii.1963 (J. Skevington) 1¢, 68/693, WAM;
29.ii.1964 (K. Hines) 19, 68/694, WAM; 4.viii.1968 (Seth) 19, 68/688,
WAM; 5.xii.1968 (R.S. Jones) 138, 68/682, WAM. Mt Solus, 10 km S of
(R. Muir) 19, 68/737, WAM. Mt Yokine, 10.v.1960 (L. Glauert) 12, 66/
266, WAM; 22.ix.1964 (L.A. Smith) 19, 68/706, WAM; 16.x.1967 (P.
Alchin) 19, 68/684, WAM. Muckinbudin, 26.vii.1967 (H. Leyland) 19,
68/635, WAM. Mundaring, 18.ix.1916 (W.H. Nelson) 19, 16/444, WAM;
27.1.1924 (A.W. Leggo) 29, 24/104-5, WAM; iv.1925 (Scott) 14, 19, 25/
259, 25/258, WAM; iv.1925 (Davies) 14, 25/372, WAM: 12.v.1963 (L.
Jamvold) 19, 68/585, WAM; 7.vii.1967 (Smith) 14, 68/584, WAM;
20.vii.1967 (L.E. Koch & K.T. Zwicky) 12, 68/583, WAM; 3.iv.1968 (K.T.
Zwicky) 13, 68/586, WAM; 5.vii.1969 (R.B. Humpbhries) 24, 69/1941-2,
WAM. Mundaring Weir, 23..1963 (J. Dell) 12, 68/597, WAM; 24.iv.1963 (.
Dell) 13, 68/594, WAM; 8.v.1963 (J. Dell) 19, 68/593, WAM: 24.iv.1965
(R.B. Humphries) 148, 68/598, WAM; 13.iii.1966 (N. Allen) 24, 19, 68/
596, 69/937, WAM; 20.vi.1967 (K.T. Zwicky) 23, 19, 68/587-9, WAM; 1967
(K.T. Zwicky) 24, 19, 68/590-2, WAM; 17.v.1969 (M. Archer & E.A.
Jefferys) 49, 68/1943-6, WAM; spring, 138, 69/938, WAM; 10 km E of,
15.v.1963 (d. Dell) 19, 68/570, WAM; Muradup, 1.v.1924 (W. Dawson) 24,
19, 24/402, 24/404-5, WAM. Munglinup, on Young River, vi.1969 (d.
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[image: image26.png]Harley) 39, 69/1938-40, WAM. Myra (?), 14.xii.1965 {Beechman) 19,
66/348, WAM. Narrogin, 18.ix.1968 (A.M. Douglas) 13, 12, 68/643, 68/642,
WAM. Nedlands, 24.iii.1924 (E.J. Lewis) 19, 24/235, WAM. New Norcia,
31.i1i.1968 (R.B. Humphries) 14, 68/630, WAM; 11 km N of, 11.iv.1965
(R.B. Humphries) 19, 66/293, WAM; 30.v.1965 (R.B. Humphries) 14,
29, 66/297-9, WAM; 11.vi.1967 (R.B. Humphries) 53, 68/565-9, WAM.
Northam, viii.1967 (G.K. Maskiell) 18, 68/528, WAM; 21 km W of,
19.v.1968 (D.S. Adair) 19, 69/940, WAM. ‘Nullarbor Plain’, 1966 (D.
Edwards) 19, 68/525, WAM. Nyabing, 4.vii.1955 (V.F. McDougall) 23
55/4884-5, WAM. Oldfield location 778 (?), 16.iii.1968 (A. Williams) 13,
68/661, WAM. Ongerup, 16.x.1967 (J.C. Le Souef) 19, 68/718, WAM.
Osborne Park, ii.1924, 19, 24/65, WAM. Perth, 7.ix.1898 (H. Richards)
14, 19, K7822, AM; 5.1.1904, 19, MM; 6.vii.1914 (L. Deering) 12, 14/772,
WAM; xii.1924 (W.A. Podmore) 18, 24/939, WAM; 31.i.1969 (M.E. Sever)
19, 69/941, WAM; 13, 1?2, K15258, AM; 13, SAM; 40 km along Albany
Highway, 6.x.1968 (D.S. Adair) 19, 68/735, WAM; 51 km along Albany
Highway, 6.viii.1967 (R.A. Saffrey) 13, 68/673, WAM; 76 km along York
Road, 6.i.1968 (F.H.U. Baker) 1?2, 68/709, WAM; 87 km along Albany
Highway, 4.xi.1968 (F.H.U. Baker) 24, 68/710-1, WAM; 103 km N of,
x1.1949 (A.N. Burns) 13, NM. Pickering Brook, 1905 (W. Michaelsen) No.4,
1926, 14, 19, Zoologisches Museum, Hamburg (syntypes of U. bicolor);
28.iv.1968 (C. Mildren) 24, 49, 68/618-22, 68/617, WAM. Pingrup, vi.1925
(F.C. Hull) 18, 25/478, WAM. Porongorups, 30.i.1970 (K.T. Richards) 23, 1%,
70/350-2, WAM. Quairading, 12.iii.1963 (F.G.W. Glover) 18, 68/638, WAM.,
Queens Park, 21.1.1967 (J. Allen) 19, 68/683, WAM. Quindalup, xii.1925
(G.F. McGregor) 29, 25/797-8, WAM. Quinns Rocks, 18.x.1967 (A. Neille)
19, 68/564, WAM. Red Hill, 22.vi.1967 (L.E. Koch & L.N. McKenna) 43,
29, 68/523, 68/719, 68/721a-b, 68/522, 68/720, WAM; 17.viii.1967 (L.E.
Koch & L.N. McKenna) 24, 68/722-3, WAM; 7.ix.1967 (L.N. McKenna)
18, 68/756, WAM. Riverdale, 2.iv.1925 (R. Blacklock) 13, 25/260, WAM,
Riverton, xii.1924 (C.E. Clarke) 19, 24/956, WAM; vi.1965 (M. Jones) 13,
66/267, WAM; 8.xi.1966 (S.B. Malpars) 19, 68/755, WAM. Robbs Jetty,
8.iii.1924 (W.B. Bickford) 19, 24/158, WAM. Roleystone, 1.iii.1924 (G.
Clark) 18, 24/108, WAM; 28.iv.1968 (R. Hadlow) 19, 68/631, WAM.
Salmon Gums, 1968 (C. Pearce) 19, 69/935, WAM. Sawyers Valley,
4.vii.1967 (G. Joss) 13, 68/662, WAM. Scarborough, 24.ii.1967 (P.
Hammond) 19, 68/678, WAM; 1.vii.1967 (P. Haseldine) 19, 68/679, WAM.
Serpentine, 26.v.1924 (J.D. & H.M. Phillips) 34, 24/502-4, WAM; iii.1925
(A. Baldwin) 39, 25/170-2, WAM; iv.1925 (A. Baldwin) 43, 29, 25/355-6,
25/358-9, 25/352, 25/357, WAM; 3.iv.1964 (A. Schukowsky) 19, 68/728,
WAM; ix.1969 (L.N. McKenna) 14, 19, 70/340-1, WAM. Stoneville, x.1928
(N. Tamblyn) 24, 39, 28/1009-13, WAM; 30.ix.1965 (W.H. Butler) 12, 66/
272, WAM. Swanbourne, 3.viii.1923 (Ryan) 19, 23/190, WAM; 4.xii.1962
(P. Yewers) 13, 68/695, WAM: 16.iii.1968 (P. Southwood) 14, 68/681,

»
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[image: image27.png]WAM. ‘Swan River’, 23, K8943, AM,; 44, 29, K9034, AM. Tambellup,
viii.1925 (F.R. Bradshaw) 19, 25/525, WAM; i.1934 (F.R. Bradshaw) 13,
AM; vi.1935 (F.R. Bradshaw) 14, AM. Tammin, iv.1929 (R.C. Hobbs) 19,
29/387, WAM. Thompsons Lake Reserve, near Fremantle, 14.x.1969 (D.D.
Giuliani) 19, 69/2059, WAM. Three Springs, ii.1926 (E.W. Franklin) 1%,
26/52, WAM; 9.ix.1929 (J.J. Hebiton) 138, 29/1234, WAM,; 17.iii.1963,
19, 68/524, WAM. Trayning, 14.ix.1967 (R. Gilbert) 1?, 68/676, WAM.
Trigg, 9.i.1968 (Knight) 14, 68/680, WAM. Two People Bay, 15.ii.1970
(Survey Party) 18, 70/345, WAM. Victoria Park, 1957 (M.L. Adamson) 13,
68/696, WAM. Wagerup, 16.vii.1947 (K. Piggott) 19, 47/1024, WAM;
x1.1967-1.1968 (R. Hayes) 19, 68/675, WAM; x1.1967-1.1968 (M. Partington)
19, 75/21, WAM. Wagin, 10 km W of, 8.vii.1963 (G.F. Mees) 13, 12, 68/
725-6, WAM. Walyunga National Park, 4.v.1969 (M. Archer & E.A. Jefferys)
33, 69/955-7, WAM. Wanneroo, 2.vi.1968 (M. Archer) 1J, 68/648, WAM.
Waychinicup River, 9.vi.1967 (A. Baynes) 138, 68/778, WAM. Wembley
Downs, 26.ii.1965 (V. Underwood) 13, 68/704, WAM. ‘Western Australia’,
16.ii.1875 (Webb) 19, NM; 14, 3¢, K17327, AM; 14, AM. Westaustralien,
Zoological Museum, Berlin (holotype of U. novaehollandiae). West Guild-
ford, 2.ii.1923 (G. Oakley) 13, 23/27, WAM. West Swan, 10.vii.1967 (E.
Shepherd) 19, 68/666, WAM. Widgiemooltha, 30.vii.1968, 33, 119, 68/
550-63, WAM. Woodanilling, 18.xi.1963 (O.V. Shaw) 14, 68/646, WAM.
Woorooloo, 22.1ii.1963 (J. Pollitt) 12, 68/674, WAM; 13.ix.1963 (J. Morald)
24, 29, 66/284, 66/290, 66/285, 66/291, WAM. Wubin, ii.1965 (O. Schultz)
13, 68/621, WAM. Yanchep, 19.iii.1966 (N. Allen) 24, 68/644-5, WAM.
Yanchep Park, 23.iv.1969 (M. Archer, A. Baynes & E. Finch) 29, 69/ 953-4,
WAM; 8.vi.1969 (M. Archer & E.A. Jefferys) 34, 29, 68/1958-62, WAM.
Yarloop, x.1924 (L. Woodcock) 14, 24/884, WAM,; 8xi.1948 (A.B.) 13,
NM.

SOUTH AUSTRALIA

Ardrossan (Cadd) 148, 392, SAM; 24, 39, SAM; 6%, SAM. Balhannah (E.
Guest) 14, SAM. Bimbowrie (A. Zietz) 14, SAM. Brentwood (E.M. Le
Poideirn) 13, SAM. Elliston, xii.1883 (M. Schmitz) 14, SAM. Fowlers Bay
(A. Zietz) 18, SAM. Glenelg, 1891 (C.E. Decley) 1?9, SAM. Highbury,
viii.1886 (F. Farndell) 13, 1?9, SAM. Kadina (R.G. McDonald) 192, SAM.
Murat Bay, W. coast of S.A., 14, SAM. Roseworthy, 10.viii.1891 (C.C.
Deland) 19, SAM. Semaphore, ix.1891 (W. Ewan) 19, SAM. Wedge I,
viii.1895 (W. Haigh) 18, SAM. Yorke Peninsula, 9.x.1913, 14, SAM;
viii.1925 (E.R. Waite) 14, SAM; (Newbold) 24, SAM.

(?) MARIANA IS.

(?) Saipan, Arach. Coll. Rwr. Lfd. No. 8878, No. 220, 14, Natur-Museum
und Forschungs-Institut Senckenberg, Frankfurt (holotype of U. marianus).
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435 66, 18 (dry, pinned). Naturhistoriska Riksmuseet, Stockholm
(holotype of I. orthurus).

Remarks

Roewer (1943) gave the type locality of the nominal species U. marianus
as Saipan in the Mariana Islands, and stated that previously all Urodacus
species were thought to be native to the Australian mainland. Although
I have not examined the paraxial organ of U. marianus, the external
characteristics of the holotype indicate that it is U. novaehollandiae, a
species confined to southern Australia. Hence I regard the holotype as
having a wrong locality label, and synonymize the nominal species U.
marianus under U. noveehollandiae.

U. novaehollandiae has a wide range in habitat and kind of burrow. The
burrows are loosely spiralling and moderately deep (25-60 cm) and may or
may not be under cover of rocks and logs: e.g. in Western Australia (1)
under rocks in the hills, near Perth (at Boya and Darlington) (2) among roots
of plants or under logs or in open (i.e. uncovered) ground in sandy coastal
country (at Bullsbrook and Gnangara) (3) under logs in salmon gum leaf
litter (near Buniche) (4) in open ground in sandhills with mallee (near
Cocklebiddy) and in coastal sand dunes (south of Madura). Burrows were as
close as 64 cm in sand at Bullsbrook and Gnangara (in April 1969).

Females have been found with 20-33 developing embryos.

The chromosomes of U. novaehollandiae and the morphologically closely
related species, U. planimanus, have been inspected. These two species have
the same male chromosome number (2n = 68) but their karyotypes are
different. Details and further interpretation of these chromosome findings
are presented in the section on zoogeography.

The Tawny Frogmouth, Podagus strigoides, has been recorded as a
predator in Kings Park, Perth (Serventy 1937).

I have observed U. novaehollandiae feeding on earthworms, and have
found the remains of beetles, cockroaches, millipedes, spiders and centi-
pedes in the burrows of various species of Urodacus.

Males of U. novaehollandiae from the north-westernmost parts of the
distribution in Western Australia have the dorsal keels of the first four tail
segments with prominent terminal denticles. Specimens in sandy areas tend
to have lighter coloured bodies, although the hands, arms, and carapace may
sometimes be dark. However, light forms have been found living under rocks
in areas of dark loamy soil at Wanneroo. Specimens in the hills near Perth
are mainly dark throughout.

Field observations indicate that where U. novaehollandiae and U. plani-
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[image: image29.png]manus occur in close proximity their coexistence is facilitated by each
species detecting sites with moisture levels that are more favourable for
itself.

Geographic variation in shape of U. novaehollandiae has been investigated
by multivariate analysis; the species displays no significant character dis-
placement in nine measurements where it is sympatric with U. blanimanus
(Campbell & Koch, in preparation).

Urodacus planimanus Pocock
© . (Figs 10, 23,52, 92, 93, Map 14)

Urodacus planimanus Pocock, 1893b: 321; Pocock, 1898: 61; Kraepelin,
1899: 105; Kraepelin, 1908: 92, 95; Kraepelin, 1916: 35; Takashima,
1945: 89. [Holotype examined.]

Range (Map 14)

Western Australia, south-western from Sorrento and Amery south to
Waroona.

Measurements (mm)

?. Holotype. Total length 64, of tail 35; carapace, length 8.5, width 8.5;
tail segments one to five (in that order), length 4.4, 5.0, 5.3, 6.0, 8.9, width
3.0, 2.9, 2.9, 2.7, 2.5, height 2.7, 3.1, 3.0, 3.0, 2.3; length of vesicle and
aculeus 7.0; width of vesicle 2.5; length of humerus 7.0; brachium, length
7.2, width 3.0; hand, length 7.2, width of hand surface 5.2, height 3.3;
length of hand and fixed finger 15.0; length of movable finger 8.2; length
of pectine 5.0.

Adult size: CL CW LH WHS HH HFF MF FTL FTH
Male (n=23)
Min. 78 73 78 48 32 14.3 7.2 7.2 28
Max. 97 94 99 6.1 41 188 92 108 3.6
Mean 90 85 91 56 37 168 8.4 9.2 3.2
SD 0.50 056 054 032 019 123 061 1.10 0.23
Female (n=18)
Min. 8.7 85 85 54 35 16.1 8.2 57 3.0
Max. 10.8 106 107 74 50 196 10.7 7.3 3.1
Mean 9.8 94 94 65 44 177 9.3 6.5 3.4
SD 0.55 051 061 046 036 0.89 064 040 0.15
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