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FIG 38. A. Mosaic of epidermal syncytia for Temnosewellia cypellum sp. nov. from Euastacus spinifer
[QMW26654] from the Karuah R., NSW in (A) dorsal view, (B) ventral view. AD, adhesive disc syncytium;
BS, body syncytium; PS, peduncular syncytium; PTS, post-tentacular syncytium; TS, tentacular syncytium;
g, gonopore; m, mouth; np, nephridiopore; derived from 4 specimens: QMG220947–220950
K.B. Sewell & R.D. Sewell, 100% alc/Fau,
[QMW26598], 23.10.1991, L.R.G. Cannon & K.B.
Sewell, QMG220936–220939 (CP), HW/Form/Fau;
QMG220940–220941 (LS[8,7]), Form/H&E.
From Euastacus polysetosus.NSW:[QMW26640],
QMG220907–220908 (WM), Dilgry R., at Dilgry
River Picnic Area, Barrington Tops NP, (31°53.6’S
151°31.3’E), 9.02.2002, K.B. Sewell & R.D. Sewell,
100% alc/Un; QMG220909–220911 (CP), 100% alc/
Fau.
From Euastacus sp. NSW: [QMW26581],
QMG220883–220888 (WM), Cudgegong R. at junction
with Mill Ck, Wollemi NP, (32°50.7’S 150°14.4’E),
11.02.2002, K.B. Sewell & R.D. Sewell, 100% alc/Un;
QMG220889 (CP), 100% alc/Fau; QMG220890–
220898 (CP), Fau.
From Euastacus spinifer. NSW: [QMW26585],
QMG220869–220871 (WM), Jamieson Ck, 0.5 km
above Wentworth Falls, beside Darwins Walk, Blue
Mts NP, (33°43.6’S 150°22.5’E), 12.02.2002, K.B.
Sewell & R.D. Sewell, 100% alc/Un; QMW26584],
QMG220872–220873 (WM), 20.10.1991, L.R.G.
Cannon & K.B. Sewell, HW/Form/Hx; [QMW26585],
QMG220874–220876 (WM), 12.02.2002, K.B. Sewell
& R.D. Sewell, 100% alc/Un; QMG219983 (CP),
100% alc/Fau; QMG220877–220882 (CP), Fau;
[QMW26642], QM 220912 (WM), Problem Ck
crossing on Frying Pan Rd, trib. of Telegherry R.,
Chichester SF, 1km E of Telegherry FP, (32°13.6’S

151°45.8’E), 10.02.2002, K.B. Sewell & R.D. Sewell,
hot Bouin/Un; QM 220913–220914 (WM), 70% alc/Un;
QM 220915–220917 (WM), Bouin/Un; QM 220918–
220919 (CP), 100% alc/Fau; QM 220920–220925 (CP),
Fau; [QMW27490], QMG221216, (CP), 9.01.2004,
D. Blair & R.D. Sewell, alc/Fau; [QMW27496],
QMG221215 (CP), Govetts Leap Brook, James St
crossing on Braeside Walk, Blackheath, Blue Mts NP,
2.01.2004 (34°37.1’S 150°32.5’E), Blair D. & Sewell
R.D., alc/ Fau; [QMW27486], QMG221217 (CP),
Piles Ck trib., beside the Great North Walk, Brisbane
Waters NP (33°26.2’E 151°16.4’E), 8.01.2004, D.
Blair & R.D. Sewell, alc/Fau.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical, as described
and ﬁgured by Haswell (1893: plate X, ﬁg. 1).
Selected body measurements of specimens
from Euastacus spinifer are: QMG220869:
B(4325 × 3529), LE(3162), PH(714 × 1326,
SD(1387, PD(571); QMG220870: B(4447 ×
3346), LE(3223), PH(694 × 1163), SD(na),
PD(632); QMG220871: B(3876 × 2672),
LE(2713), PH(504 × 984), SD(1244, PD(490);
QMG220872: B(2958 × 1612), LE(1958),
PH(347 × 551), SD(632), PD(306);
QMG220873: B(3060 × 1632), LE(2081), PH(408
× 551), SD(775), PD(326).
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FIG. 39. Temnosewellia fasciata from Euastacus australasiensis. A, QMG220874, whole worm showing
pigment pattern and non-pigmented outlines of facets (arrowheads), scale = 1mm; B–C. Nomarski
interference contrast photomicrographs of Faure’s preparations; B, QMG220878, whole cirrus, scale =
250µm; C, QMG220878, introvert distal region, scale = 250µm.

Reproductive System. Male. Cirrus: General form
as ﬁgured by Haswell (1888: plate XXII, ﬁg. 5;
1893: plate XIII, ﬁg. 14). Shaft cone-shaped.
Introvert essentially as ﬁgured by Haswell (1888:
plate XXII, ﬁg. 5; 1893: plate XIII, ﬁg. 14)
goblet-shaped; distal opening slightly oblique.
Swelling uneven, extends proximally far past
introvert base on both sides, much further on longer
side. Selected cirrus measurements of specimens
from Euastacus spinifer are: QMG220877: S(581
× 202), I(173 × 52), IS(113 × 359); QMG220878:
S(532 × 262), I(161 × 60), IS(121 × 367);
QMG220879: S(532 × 218), I(173 × 56), IS(141
× 323); QMG220880: S(484 × 181), I(173 ×
60), IS(109 × 363); QMG220881: S(556 × 218),
I(165 × 56), IS(137 × 290).
HOSTS. Euastacus australasiensis, E. clarkae, E.
polysetosus, E. sp. nov?, E. spinifer.
DISTRIBUTION. Mid-eastern NSW — from
the Wollemi NP; Weerikimbe NP; and the Blue
Mountains NP.

REMARKS. There are no types of Temnosewellia
fasciata lodged in any Australian museum.

Nonetheless, we can conﬁdently place these
worms as Temnosewellia fasciata as they conform
closely to the species description provided by
Haswell (1888) and updated by Haswell (1893,
1924). In particular, the general form of the
cirrus is close to that illustrated (without a scale
bar) by Haswell (1888: plate XXII, ﬁg. 5), and
the relative dimensions of the swelling on the
shorter side of the introvert conform closely to
our specimens. We observed on our specimens
a small aggregation of tissue that often encircles
the shaft, just proximal to the introvert base, and
thus resembles a collar.
We believe it likely that Haswell obtained the
original specimens used to describe the species
from the Blue Mountains region. Unfortunately,
Haswell (1888) provided no clues as to the
precise locality of these specimens, listing the
host, Astacopis serratus as occurring in ‘streams
of New South Wales’. Haswell (1893) stated that he
obtained Temnosewellia fasciata from Astacopsis
serratus from ‘various parts of the Blue Mountains,
as well as from streams in the coastal districts,
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that described for the species by Haswell (1893),
and indeed is typical of most Temnosewellia
species with body pigment and occurring on
Euastacus crayﬁsh (see, for example, Fig. 28A).
Haswell (1893) described accurately the body
pigment of Temnosewellia fasciata as comprised
of a ﬁne, close network of very delicate threads
of granular pigment which are darker on the
dorsal surface. Haswell (1893: plate X, ﬁg.
1) described and ﬁgured a principal layer of
pigment dorsally just below the basement
membrane and less dense pigment ventral to
this layer throughout the parenchyma. The cirrus of
the present species most closely resembles that of
Temnosewellia batiola sp. nov., but the introvert
opening is not as wide.

FIG. 40. Temnosewellia fax sp. nov. from Euastacus
c.f. crassus. A-B, Nomarski interference contrast
photomicrographs of Faure’s preparations. A,
QMG220979, whole cirrus, scale = 250µm; B,
QMG220979, introvert distal region, scale = 50µm.

from the Richmond River in the north, to the Yarra
in the South’. The now known distribution of
different Euastacus species across this range,
coupled with the statement by Haswell (1893)
that ‘the specimens of Astacopsis serratus from
different localities differ a good deal as regards
colouration and other minor points’ is evidence
that he sampled a considerable number of
different host species.
Haswell (1888) stated that the body of this
species has ‘several, usually three, broad,
transverse dark bands, separated from one
another by lighter intervals’. We believe that he,
(Haswell, 1888) was referring to the pattern of
open spaces in the parenchymal pigment ventral
to the dorsal network created by the unpigmented
neural plexus. We have seen video footage of a
large colony of Temnosewellia fasciata living
on Euastacus spinifer in the laboratory and
can conﬁrm that a signiﬁcant proportion of
the population of worms appear to have dorsal
transverse dark and light (white) bands of
somewhat variable thickness and pattern. Later,
Haswell (1893) suggested that the pattern of the
‘darker and lighter zones’ of pigment found in
Temnosewellia fasciata did not always conform
exactly to the pattern described in Haswell (1888).
The pigment pattern observed here for
Temnosewellia fasciata conforms essentially to

Some
specimens
(AMW28703–28711)
identiﬁed as Temnocephala [= Temnosewellia]
fasciata by W. A. Haswell in the collection of the
Australian Museum, Sydney were from Astacopsis
serratus [= Euastacus spp.] collected at Leura,
Blue Mountains, NSW. These specimens we
consider to represent the variety of Temnosewellia
fasciata described brieﬂy and ﬁgured (Haswell
(1893: plate XIII, ﬁg 14), and which we have
named Temnosewellia possibilitas sp. nov. in
the present study.
Temnosewellia fax sp. nov.
(Fig. 40A–B)
ETYMOLOGY. From fax = torch, ﬂame (Latin); a
reference to the shape of the cirrus introvert.
MATERIAL. HOLOTYPE: From Euastacus armatus
[QMW26582], QMG220969 (WM), Buffalo R., Shultz
Track, 36km S of Buffalo, VIC (36°59.5’S 146°48.0’E),
10.03.2002, G.N. Edney, 100% Alc/Un. PARATYPES:
QMG220970–220973 (WM), 100% alc/Un. OTHER
MATERIAL FROM TYPE LOCALITY: QMG220974–
220981 (CP), 100% alc/Fau; from Euastacus cf. crassus
[QMW26596], QMG220899 (CP), 10.03.2002, G.N.
Edney, 100% Alc/Un. OTHER MATERIAL. From
Euastacus hirsutus. NSW: [unreg. host], QMG220181
(WM), Belmore Falls, in stream above falls (34°38.5’S
150°33.3’E), 9.03.1939, unknown ﬁxative/Hx.
From Euastacus yanga. NSW: [QMW26626],
QMG221008 (WM), Burrawang Ck at road crossing,
3km NW Belmore Falls, Morton NP, NSW (34°37.1’S
150°32.5’E), 13.02.2002, K.B. Sewell & R.D. Sewell,
70% alc/Un; QMG221009 (CP), 70% alc/Fau.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected
body measurements of type specimens
from Euastacus armatus are: QMG220969
(H): B(3448 × 2326), LE(2224), PH(530
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× 632), SD(854), PD(366); QMG220970
(P): B(4508 × 3244), LE(2897), PH(694 ×
1000), SD(1000), PD(592); QMG220971 (P):
B(3917 × 3713), LE(2958), PH(775 × 1020),
SD(1326), PD(612); QMG220972 (P): B(3937
× 3366), LE(2897), PH(734 × 979), SD(1224),
PD(632); QMG220973 (P): B(4824 × 2978),
LE(2754), PH(755 × 867), SD(898), PD(510).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert cylinder to scoop-shaped; distal
opening oblique. Swelling slightly uneven(?),
extends proximally somewhat past introvert base
on longer side, less on shorter side. Selected cirrus
measurements of specimens from Euastacus
armatus from type locality are: QMG220976:
S(354 × 124), I(77 × 20), IS(19 × na);
QMG220977: S(380 × 100), I(75 × 20), IS(26 ×
19(?)); QMG220978: S(358 × 136), I(71 × 20),
IS(27 × na); QMG220979: S(366 × 122), I(65
× 20), IS(22 × 17(?)); QMG220980: S(373 ×
132), I(75 × 20), IS(23 × na).
HOSTS. Euastacus armatus, E. cf. crassus; E. hirsutus,
E. yanga.
DISTRIBUTION. Mid-eastern NSW — from the
Belmore Falls region, W of Kaima. Southern VIC —
from the southern Gippsland region, near Buffalo.

REMARKS. The cirrus of this species was
invariably strongly curved in the specimens
examined here and may be a useful character.
However, we prefer not to put too much emphasis
on cirrus curvature in distinguishing between
species. The introvert in most cases appears
collapsed and folded which leads to the ﬂamelike appearance. The cirrus is somewhat similar
to that of Temnosewellia comythus sp. nov., though
smaller overall with an introvert smaller relative to
shaft length.
We include tentatively here specimens from
Euastacus yanga collected from Burrawang Ck,
a tributary of Barrengarry Ck, and upstream of
Belmore Falls, NSW despite the large geographical
distance between this location and those in VIC.
Temnosewellia ﬂammula sp. nov.
(Fig. 41A–B)
ETYMOLOGY. From ﬂamma = ﬁre (Latin,
diminutive); a reference to the tiny ﬂame-like introvert
on the ﬂuted end of the cirrus shaft.
MATERIAL. HOLOTYPE: QMG220860 (WM), from
Euastacus neohirsutus [QMW26650], Middle Ck trib.,
beside road 6 km upstream from Corritts Water, NSW
(30°21.4’S 152°29.1’E), 6.02.2002, K.B. Sewell & R.D.

FIG. 41. Temnosewellia ﬂammula sp. nov. from
Euastacus neohirsutus. A–C. Nomarski interference
contrast photomicrographs of Faure’s preparations.
A, QMG220864. Whole cirrus. Scale = 100µm. B,
QMG220864. Introvert distal region. Scale = 50µm.
Sewell, 70% alc/Un. OTHER MATERIAL FROM
TYPE LOCALITY: [QMW26651], QMG220862
(WM) [juvenile], 15.02.1992, K.B. Sewell & S.G.
Sewell, HW/Form/Hx; [QMW26650], QMG220864
(CP), 6.Feb.2002, K.B. Sewell & R.D. Sewell, 100%
alc/Fau.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected
body measurements of holotype from Euastacus
neohirsutus are: QMG220860 (H): B(1764
× 1171), LE(1244), PH(346 × 520, SD(537),
PD(272).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert tiny, scoop-shaped; distal opening
oblique. Swelling not observed. Selected cirrus
measurements of specimens from Euastacus
neohirsutus are: QMG220860 (H) [WM]: S(242
× 48), I(17(?) × 12), IS(na × na); QMG220864:
S(148 × 26), I(18(?) × 12), IS(121 × 367).
HOST. Euastacus neohirsutus.
DISTRIBUTION. North-eastern NSW — from Middle
Ck, W of Dorrigo.

REMARKS. The tiny cirrus and introvert
discriminates this species despite only a few
specimens being available. It is similar to that
of Temnosewellia minima sp. nov., but the
introvert is relatively smaller and more ﬂame-like.
Measurements of the length of the cirrus introvert
are tentative and must be conﬁrmed from additional
specimens. Body pigment was well developed in
the single, small juvenile specimen examined.
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Richmond Ra. NP, NSW (28°36.4’S 152°42.1’E),
4.03.2002, K.B. Sewell, S.G. Sewell & J.A. Coughran,
100% alc/Bouin/Un; QMG220544 (WM), 100%
alc/Un; QMG220545 (WM), 100% alc/Bouin/
Un; QMG220546–220547 (CP), 100% alc/Fau.;
QMG220548–220551 (CP), Fau; QMG220552–220553
(CP), 100% alc/Bouin/Fau.

FIG. 42. Temnosewellia gingrina sp. nov. from
Euastacus suttoni. A, B. Nomarski interference
contrast photomicrographs of Faure’s preparations.
A, QMG220739. Whole cirrus. Scale = 250µm. B,
QMG220739. Introvert distal region. Scale = 50µm.

Temnosewellia gingrina sp
(Fig. 42A–B)
ETYMOLOGY. From gingrina = small ﬂute (Latin,
feminine); a reference to the small, narrow cirrus
with a ﬂuted end.
MATERIAL. HOLOTYPE: QMG220729 (WM), from
Euastacus suttoni [QMW26663], Washpool Ck, nr
Thunderbolts Hideout, N of Tenterﬁeld (28°58.4’S
152°04.4’E), 4.02.2002, K.B. Sewell & R.D. Sewell,
hot Bouin/Un.PARATYPES: QMG220730–220733
(WM), hot Bouin/Un. OTHER MATERIAL FROM
TYPE LOCALITY: [QMW26661], QMG220734–
220738 (CP), 19.12.2001, K.B., S.G., R.D. & M.R.
Sewell, 100% alc/Fau; QMG220739–220744 (CP),
Fau. OTHER MATERIAL. From Euastacus dangadi.
NSW: [QMW26604], QMG220745–220747 (WM),
Eungai Ck trib., at Cedar Crossing, Ngaamba NR.,
Ingalba SF (30°53.9’S 152°47.3’E), 24.03.2002, K.B.
Sewell, 100% alc/Un; [QMW26605], QMG220748
(CP), 6.02.2002, K.B. Sewell & R.D. Sewell, 100%
alc/Fau; [QMW26604], QMG220749–220750 (CP),
24.03.2002, K.B. Sewell, 100% alc/Fau.
From Euastacus gumar. NSW: [QMW26622],
QMG220751 (WM), Culmaron Ck, Richmond Ra.
NP (28°50.5’S 152°44.1’E), 4.03.2002, K.B. Sewell,
S.G. Sewell & J.A. Coughran, 100% alc/Bouin/Un;
QMG220752 (WM), 100% alc/Un; QMG220753–
220754 (CP), 100% alc/Fau; QMG220755 (CP), Fau.
From Euastacus sulcatus. NSW: [QMW26655],
QMG220543 (WM), Bundoozle Flora Reserve,

From Euastacus suttoni. Qld: [QMW26660],
QMG220756 (WM) beside rd to The Pyramids,
Girraween NP (28°49.1S 151°58.8’E), 18.04.1990,
S. Cook, Carn/Hx; QMG220757 (WM), HW/FormAcetic/Hx; QMG220758 (WM), Form-Acetic/MB/Hx;
QMG220759 (WM), Form-Acetic/Hx; ; QMG220760
(WM), HW/Form-Acetic/Hx; QMG220761 (WM)
Form-Acetic/Hx; QMG220762–220763 (WM)
HW/Form-Acetic/Hx; QMG220764 (WM), Carn/
MB/Hx; QMG220765 (WM) hot Form-Acetic/Hx;
QMG220766–220770 (CP), HW/70% alc/Fau;
QMG220771–220772 (LS[5,3]), Bouin/H&E;
QMG220773–220775 (LS[1,4,12]), HW/FormAcetic/H&E; QMG220776 (LS[12]), Bouin/H&E;
QMG220777–220778 (LS[5,7]), Form-Acetic/
H&E; QMG220779–220780 (LS[5,8]), Carn/H&E;
QMG220781–220782 (LS[6,4]), Form-Acetic/
H&E; QMG220783–220784 (LS[3,5]), Bouin/H&E;
QMG220785 (LS[6]), Carn/H&E.
NSW: [QMW6463], QMG220786–220789 (WM),
Poverty Point, 24.1km SE Tenterﬁeld (29°08’S
152°20’E), Dec. 1973, A. Martin, 70% alc(?)/Hx;
[QMW6465], QMG220790 (WM) Poverty Point, nr
Tenterﬁeld (29°08’S 152°20’E), J. Toop, 70% alc(?)/
Hx; QMG220791–220793 (CP), Poverty Point,
24.1km SE Tenterﬁeld (29°08’S 152°20’E), Dec. 1973,
A. Martin, 70% alc(?)/Fau; QMG220794–220797
(LS[7,18,12,15]), 70% alc(?)/H&E; [QMW6468],
QMG220798–220799 (WM), Gibralter Ra. NP
(29°35’S 152°13’E), 19.12.1972, S.R. Monteith,
70% alc(?)/Hx; [QMW26662],QMG220800–220802
(WM), Glen Innes, Dec. 1976, I. Kneipp, 70%
alc/Hx; QMG220803–220804 (CP), 70% alc/Fau;
QMG220805–220806 (LS[3,2]), 70% alc/H&E.
From Euastacus valentulus. NSW: [QMW6459],
QMG220807 (WM), Rocky Ck rainforest, Whian Whian
SF (28°40’S 153°18’E), Jul. 1974, G.B. Monteith & S.R.
Monteith., 70% alc/MB/Hx; QMG220808–220810
(WM), 70% alc/Hx; QMG220811–220812 (WM),
70% alc/Un; QMG220813–220814 (WM), 70% alc/
MB/Hx; QMG220815–220820 (CP), 70% alc/Fau;
QMG220821–220823 (LS[1,6,26]), 70% alc/H&E.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected
body measurements of type specimens from
Euastacus suttoni are: QMG220729 (H):
B(5100 × 2570), LE(3448), PH(694 × 918),
SD(1306), PD(510); QMG220730 (P):
B(2490 × 2142), LE(3080), PH(592 × 836),
SD(1081), PD(469); QMG220731 (P): B(2250
× 1285), LE(1714), PH(367 × 449), SD(612),
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PD(306); QMG220732 (P): B(4753 × 2489,
LE(3427), PH(673 × 775), SD(1244), PD(510);
QMG220733 (P): B(7099 × 3203), LE(5161),
PH(979 × 1285), SD(1469), PD(694).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert lacks spined region, but has
some low cusp-like protuberences on distal rim
of cirrus shaft; distal opening absent (corresponds
with introvert base). Swelling absent(?). Selected
cirrus measurements of specimens from Euastacus
suttoni from type locality are: QMG220734
S(270 × 67), I(na × 17); QMG220735 S(335 ×
91), I(na × 18); QMG220737 S(360 × 112), I(na
× 19); QMG220739 S(319 × 67), I(na × 18);
QMG220740 S(348 × 65), I(na × 18).
HOSTS. Euastacus dangadi, E. gumar, E. suttoni, E.
sulcatus, E. valentulus.
DISTRIBUTION. South-eastern Qld — from Girraween
NP, near Eukey.

North-eastern NSW — from Richmond Ra. NP
at Culmaron Ck and at Bundoozle FR; from the
Tenterﬁeld area at Washpool Ck and at Poverty
Point; from Ngaamba NR, Ingalba SF at Cedar
Crossing; and from Whian Whian SF at Rocky
Ck rainforest.
REMARKS. The introvert lacks spines and
appears reduced to no more than a ﬂuted ﬂange
with low cusp-like protuberances. Neither an
unspined distal region nor an introvert swelling
was observed. Presumably the distal end of the
shaft serves as the intromittent organ. The cirrus is
most similar to that of Temnosewellia aspinosa
sp. nov., but the proximal diameter is much greater
in that species.
Temnosewellia gracilis sp. nov.
(Fig. 43A–B)
ETYMOLOGY. From gracilis = slender (Latin); a
reference to the appearance of the cirrus.
MATERIAL.HOLOTYPE. QMG220982 (WM), from
Euastacus guwinus? (cf. dharawalus) [QMW26624]
Tianjarra Ck, above Tianjarra Falls, Morton NP,
NSW (35°06.7’S 150°19.8’E), 18.10.1991, L.R.G.
Cannon & K.B. Sewell, HW/Form/Hx. PARATYPES:
[QMW26623],
QMG220983–220984
(WM),
18.02.2002, K.B. Sewell & R.D. Sewell, hot Bouin/
Un. OTHER MATERIAL FROM TYPE LOCALITY:
QMG220985–220987
(WM),
[QMW26623],
18.02.2002, K.B. Sewell & R.D. Sewell, hot Bouin/
Un; QMG220988–220989 (CP), 100% alc/Fau;
QMG220990–220992 (CP), Fau; [QMW26624],
QMG220993 (LS[6]), 18.10.1991, L.R.G. Cannon &
K.B. Sewell, Form/H&E.

FIG. 43. Temnosewellia gracilis sp. nov. from
Euastacus guwinus (cf. dharawalus). A-B,
Nomarski interference contrast photomicrographs
of Faure’s preparations. A, QMG220991, whole
cirrus, scale = 250µm; B, QMG220991, introvert
distal region, scale = 50µm.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected body
measurements of type specimens from Euastacus
guwinus? (c.f. dharawalus) are: QMG220982
(H): B(3529 × 1979), LE(2366), PH(390 × 667),
SD(846), PD(350); QMG220983 (P): B(5304 ×
3019), LE(3774), PH(626 × 935), SD(1138),
PD(447); QMG220984 (P): B(4039 × 2693),
LE(2876), PH(455 × 813), SD(1016), PD(528).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert tiny, scoop-shaped; distal
opening oblique. Swelling uneven, extends
proximally slightly past introvert base on longer
side, shorter side not observed. Selected cirrus
measurements of specimens from Euastacus
guwinus? (cf. dharawalus) from type locality are:
QMG220990: S(620 × 136), I(22 × 18), IS(na
× na); QMG220991: S(681 × 144), I(26 × 18),
IS(na × na); QMG220992: S(671 × 173), I(26 ×
14), IS(na × na).
HOST. Euastacus guwinus? (cf. dharawalus).
DISTRIBUTION. Mid-eastern NSW — from W of
Nowra, Morton NP, at Tianjarra Falls.

REMARKS. The cirrus of this species is large, but
the introvert is extremely small and ﬁne details
are difﬁcult to resolve. It perhaps resembles
that of Temnosewellia acicularis sp. nov., but
has a relatively wider proximal diameter and the
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FIG. 44. Temnosewellia keras sp. nov. from Euastacus yarraensis. A, QMG221117, whole worm (Holotype)
showing pigment pattern, scale = 1mm; B–C, Nomarski interference contrast photomicrographs of Faure’s
preparations; B, QMG221124, whole cirrus, scale = 100µm; C, QMG221130, introvert distal region,
scale = 50µm.

introvert is much smaller. The introvert swelling
on the longer side of the introvert is clearly
wider than that on the shorter side, but its extent
otherwise could not be determined. Very ﬁne
spines are present.
Temnosewellia keras sp.nov.
(Fig. 44A–C)
ETYMOLOGY. From keras = horn (Greek, noun); a
reference to the shape of the cirrus.
MATERIAL. HOLOTYPE: QMG221117 (WM), from
Euastacus yarraensis [QMW26593], SF nr Cockatoo
beside road in picnic area (37°56.6’S 145°29.6’E),
21.03.2002, K.B. Sewell, S.H. Lawler & G.N. Edney,
100% alc/Un. PARATYPES: QMG221118–221121
(WM), 100% alc/Un. OTHER MATERIAL FROM
TYPE LOCALITY: QMG221122–221126 (CP),
100% alc/Fau. OTHER MATERIAL. From Euastacus
kershawi. VIC: [QMW26630], QMG221134 (CP),
Labertouche Ck (Tarago R. trib.), on Old Telegraph
Rd, W of Jindivick, VIC (38°03.2’S 145°50.1’E),
21.03.2002, K.B. Sewell, S.H. Lawler & G.N. Edney,
100% alc/Un.

From Euastacus yarraensis. VIC: [QMW26673],
QMG221127 (WM), Labertouche Ck (Tarago R. trib.),
on Old Telegraph Rd, W of Jindivick, VIC (38°03.2’S
145°50.1’E), 8.10.1991, L.R.G. Cannon & K.B.
Sewell, HW/Form/Hx; QMG221128 (WM), HW/
Form/Un; QMG221129–221130 (CP), HW/Form/
Fau; QMG221131–221133 (LS [7,3,7]), HW/Form/
H&E; [unreg. host, ident. Dr Susan Lawler, Latrobe
University, VIC], QMG221213 (CP), Otways Love
Ck, at picnic ground, Kawarren, Otways (38°28.8’E
143°35.0’E), 1.01.2004, D. Blair, R.D. Sewell, S.H.
Lawler & G.N. Edney, alc/Fau. [NMVJ 6156] NMVF
93852–93856 (WM), Bunyip River, top of road from
Princes HigHwy (37°55’S 145°43’E) 18.02.1977, P.S.
Lake, 70% alc(?)/Hx; NMVF 93857–93858 (WM), 70%
alc(?)/Un, NMVF 93859–93860 (CP), 70%alc(?)/
Fau; NMVF 93863 (LS[7]), 70% alc(?)/H&E.
From Astacopsis serratus [= Euastacus spp]. VIC:
[unreg. host], NMVF 93864–93866 (WM), Headwaters
of Lederberger R., Blackwood (37°35’S 144°24’E),
15.10.1956, unknown ﬁxation/carmine(?); NMVF
93867–93869 (CP), unknown ﬁxation/Fau; NMVF
93897–93901 (WM), unknown ﬁxation/Hx(?);NMVF
93902 (LS[8]), unknown ﬁxation/H&E.
From Hyridella (Hyridella) depressa (Lamarck,
1819)) (Mollusca; Bivalvia; Unionoidea: Hyriidae)
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FIG. 45. Temnosewellia maculata sp. nov. from Euastacus bispinosus. A, QMG221150, whole worm (Holotype)
showing punctate pigment pattern, scale = 1mm; B–C, Nomarski interference contrast photomicrographs
of Faure’s preparations; B, QMG221155, whole cirrus, scale = 250µm; C, QMG221155, everted introvert
distal region, scale = 50µm.
[probably a spurious record; see Remarks]. VIC:
[unreg. host], NMVF 93870–93871 (WM), Forrest
(38°31’S 143°43’E), 1948, A. Wilhelms, unknown
ﬁxation/carmine(?); NMVF 93872–938714 (CP),
unknown ﬁxation/Fau; NMVF 93876–93884
(LS[3,4,3,3,1,1,1,1,1), unknown ﬁxation/H&E(?).

DESCRIPTION. Characteristics of genus; pattern
of body pigment typical, sometimes punctate.
Selected body measurements of type specimens
from Euastacus yarraensis are: QMG221117
(H): B(2550 × 2020), LE(1693), PH(480 ×
537), SD(821), PD(366); QMG221118 (P):
B(3264 × 1918), LE(1979), PH(520 × 553,)
SD(829), PD(358); QMG221119 (P): B(3060
× 1734), LE(2122), PH(447 × 528), SD(691),
PD(386); QMG221120 (P): B(2713 X1693),
LE(1918), PH(431 × 626), SD(854), PD(358);
QMG221121 (P): B(3182 × 1897), LE(2122),
PH(488 × 650), SD(870), PD(423).
ReproductiveSystem. Male. Cirrus: Shaft coneshaped. Introvert cylinder to cone-shaped; distal
opening not oblique. Swelling near even,
tapers rapidly just distal to introvert base and
[apparently] does not extend proximally past
introvert base. Selected cirrus measurements

of specimens from Euastacus yarraensis from
type locality are: QMG221123: S(167 × 71), I(63
× 41), IS(na × na); QMG221124: S(226 × 106),
I(63 × 37), IS(na × na); QMG221125: S(217
× 102), I(63 × 42), IS(na × na); QMG221126:
S(183 × 81), I(63 × 44), IS(na × na).
HOSTS. Astacopsis serratus [= Euastacus spp.],
Euastacus kershawi, E. yarraensis.
DISTRIBUTION. From the region of Melbourne, VIC.

REMARKS. This is one of several species with
a simple cone-shaped introvert with a transverse
distal opening. It most closely resembles
Temnosewellia coughrani sp. nov., but is smaller
and the latter has an oblique opening to the
introvert and the introvert swelling is not apparent,
whereas in T. keras sp. nov., it is even. The record
from the freshwater, unionid bivalve, Hyridella
(Hyridella) depressa, is probably spurious and has
very likely resulted from placement of this mollusc
and a crayﬁsh together in the same container when
collected in the ﬁeld.
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body measurements of type specimens from
Euastacus bispinosus are: QMG221150
(H): B(4141 × 2285), LE(2795), PH(447 ×
618), SD(976), PD(398); QMG221151 (P):
B(4855 × 2448), LE(3295), PH(593 × 691),
SD(1041), PD(488); QMG221152 (P): B(3142
× 1673), LE(2020), PH(366 × 528), SD(724),
PD(301); QMG221153 (P): B(1754 × 480),
LE(1510), PH(207 × 407), SD(236), PD(504);
QMG221154 (P): B(4488 × 2550), LE(3060),
PH(569 × 789), SD(829), PD(455).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert cylinder shaped; distal opening
slightly oblique. Swelling near equal(?), extending
proximally slightly past introvert base on both
sides, about equal on both sides. Selected cirrus
measurements of specimens from Euastacus
bispinosus from type locality are: QMG221155:
S(295 × 93), I(98 × 18), IS(na × na); QMG221156:
S(354 × 79), I(96 × 16), IS(na × na); QMG221157:
S(370 × 65), I(96 × 15), IS(na × na).
HOST. Euastacus bispinosus.
FIG. 46. Temnosewellia magna sp. nov. from ‘Lobster’
[= Euastacus armatus?]. A, B. Nomarski interference
contrast photomicrographs of Faure’s preparations.
A, NMVF93818, whole cirrus, scale = 500µm;
B, NMVF93818, introvert distal region, scale =
100µm.

Temnosewellia maculata sp. nov.
(Fig. 45A–C)
ETYMOLOGY. From maculosus = dappled or spotted
(Latin); a reference to the dappled or spotted body
pigment.
MATERIAL. HOLOTYPE: QMG221150 (WM), from
Euastacus bispinosus [QMW26591], Jimmys Ck, at
picnic ground 6.5km WNW Mafeking, VIC (37°23’S
142°34’E), 5.10.1991, L.R.G. Cannon & K.B. Sewell,
HW/Form/Hx. PARATYPES: QMG221151 (WM),
HW/Form/Hx; QMG221152–221153 (WM), HW/
Form/MB/Hx; QMG221154 (WM), HW/Form/Un.
OTHER MATERIAL FROM TYPE LOCALITY:
QMG221155 (CP), Form/Fau; QMG221156–221159
(CP), HW/Form/Fau; QMG221160–221161 (LS[7,7]),
Form/H&E. OTHER MATERIAL. From Euastacus
bispinosus.VIC: [unreg. host], QMG221218 (CP), Rose
Ck, just downstream of Burrang Falls, Grampians NP,
(37°09.0’E 142°22.7’E), 31.12.2003, D. Blair, R.D.
Sewell, S.H. Lawler & G.N. Edney, alc/Fau. SA: [AMP
25029], AMW28701–28702 (WM), Mt Gambier,
Ewens Ponds (37°50’S, 140°47’E), 6.09.1975, N.
Coleman, unknown ﬁxative/Hx.

DESCRIPTION. Characteristics of genus;
pattern of body pigment punctate. Selected

DISTRIBUTION. South western VIC from The
Grampians NP, at Jimmys Ck, near Mafeking. South
eastern SA — from the Mt Gambier region, at Ewens
ponds.

REMARKS. This is the most strongly
pigmented species examined here. The pigment
is punctate, even in small specimens (Fig. 45A).
Moreover, in larger specimens of this species,
punctate pigment occurs in the dorsal region of
the sucker disc and occasionally in the ventral
region. The introvert is distinctive among the
group with punctate pigment, being long and
narrow and armed with relatively uniform small
spines. Temnosewellia minima sp. nov. also has
a cylindrical introvert, but the whole cirrus is
half the size and the introvert much smaller than
in the present species.
Temnosewellia magna sp. nov.
(Fig. 46A–B)
ETYMOLOGY. From magnus = large (Latin); a
reference to the large size of the goblet shaped introvert.
MATERIAL. HOLOTYPE. NMVF 93811 (WM),
from ‘Lobster’ [= Euastacus armatus?], [unreg.
host], Wangaratta, King River (36°21’S 146°19’E),
10.09.1918, C.F. Cole, unknown ﬁxation/carmine(?).
PARATYPES. NMVF 93812 (WM), unknown ﬁxation,
carmine(?); NMVF 93813 (WM), unknown ﬁxation/Hx.
OTHER SPECIMENS FROM TYPE LOCALITY:
NMVF 93814–93820 (CP), unknown ﬁxation/Fau;
NMVF 93821–93822 (LS[6, 5]), unknown ﬁxation/
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unknown stain [H&E(?)], NMVF 93823 (LS [8]),
unknown ﬁxation/Hx.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected body
measurements of specimens from ‘Lobster’ from
type locality are: NMVF 93811 (H): B(8017 ×
3346), LE(5365), PH(1061 × 1346, SD(1836),
PD(877); NMVF 93812 (P): B(8792 × 3815),
LE(571), PH(1081 × 1550, SD(1428), PD(775);
NMVF 93813 (P): B(3570 × 2550), LE(2897),
PH(714 × 898, SD(1285), PD(490).
Reproductive System. Male. Cirrus: Shaft cone
to funnel-shaped. Introvert goblet-shaped;
distal opening oblique. Swelling near even,
extends proximally well past the introvert base,
slightly farther on longer side. Selected cirrus
measurements of specimens from ‘Lobster’ from
type locality are: NMVF 93814: S(754 × 496),
I(323 × 133), IS(399 × 306); NMVF 93815:
S(782 × 556), I(331 × 149), IS(399 × 286);
NMVF 93816: S(774 × 468), I(302 × 133), IS(472
× 294); NMVF 93818: S(655 × 403), I(302 × 85),
IS(383 × 266).
HOST. Euastacus armatus?
DISTRIBUTION. King River at Wangaratta, Victoria

REMARKS. This worm reaches an extremely
large size, with some specimens almost 9mm
body length. Based on the approximate ranges of
Euastacus species presented by Morgan (1986)
the host is most likely to be E. armatus. The
introvert swelling is particularly prominent on
the longer side of the introvert. The very large
size of the cirrus and its goblet shape make it
most similar to Temnosewellia maxima sp. nov.,
T. batiola sp. nov. and T. fasciata, however,
the introvert swelling is uneven in the last two
species. Temnosewellia magna sp. nov. differs
from T. maxima sp. nov.as the shaft ﬂares more
proximally in the former.
Temnosewellia maxima sp. nov.
(Fig. 47A–B)
ETYMOLOGY. From maximus = greatest (Latin); a
reference to the great size of the cirrus.
MATERIAL. HOLOTYPE: QMG220608 (WM),
from Euastacus sulcatus [unreg. host, ident. Ron
Monroe, Curator of Crustacea, QM], Nagarigoon
Falls, Lamington NP, Qld (28°13.3’S 153°12.0’E),
31.03.1976, R. Monroe, 70% alc(?)/Hx. PARATYPES:
QMG220609 (WM), 70% alc(?)/Hx; QMG220610–
220611 (WM), 70% alc(?)/Hx. OTHER MATERIAL
FROM TYPE LOCALITY: QMG220612–220614

FIG. 47. Temnosewellia maxima sp. nov. from Euastacus
sulcatus. A-B, Nomarski interference contrast
photomicrographs of Faure’s preparations. A,
QMG220614, whole cirrus, scale = 500µm; B,
QMG220612, introvert distal region, scale = 250µm.
(CP), 70% alc(?)/Fau; QMG220615–220617
(LS[14,13,8]),
70%
alc(?)/H&E.
OTHER
MATERIAL. From Euastacus sulcatus. Qld: [unreg.
host, ident. collector as ‘Blue Land Crayﬁsh’],
QMG220618–220619 (WM), Lamington NP (
28°19’S 153°05’E), 3.02.1984, W. Higgins, 70%
alc/Hx; QMG220620–220621 (LS[14,17]), 70%
alc/H&E; [unreg. host, ident. Dr John Short, QM],
QMG220622 (WM), Mt Huntley, at spring beside
walking track nr summit, Main Ra. NP (28°08.8’S
152°26.6’E), 30.01.1993, G.B. Monteith, HW/
Bouin/Hx; QMG220623 (WM) HW/Bouin/MB/
Hx; QMG220624–220627 (WM), 70% alc/Un;
QMG220628–220629 (LS[25,25]) HW/Bouin/H&E.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected body
measurements of type specimens from Euastacus
sulcatus are: QMG220608 (H): B(6793 × 4080),
LE(5406), PH(918 × 1632), SD(1734),
PD(1020); QMG220609 (P): B(5977 ×
4162), LE(4080), PH(1122 × 1428), SD(na),
PD(857); QMG220610 (P): B(4141 × 2632),
LE(3121), PH(673 × 836), SD(1020), PD(490);
QMG220611 (P): B(6467 × 3876), LE(4570),
PH(1020 × 1571), SD(1673), PD(714).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert scoop to goblet-shaped; distal
opening oblique, often folded into irregular
shape. Swelling even, extends proximally well
past introvert base equally distance on each side.
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FIG. 48. Temnosewellia minima sp. nov. from Euastacus sulcatus. A–D, Nomarski interference contrast
photomicrographs of Faure’s preparations. A, QMG220585, whole cirrus, scale = 100µm; B, QMG220585,
introvert distal region, scale = 50µm; C, QMG220594, whole cirrus, scale = 100µm; D, QMG220594,
introvert distal region, scale = 50µm.

Selected cirrus measurements of specimens
from Euastacus sulcatus from type locality
are: QMG220612: S(314 × 323), I(258 × 121),
IS(210 × na); QMG220613 [juvenile]: S(101 ×
173), I(246 × 133), IS(101 × 101); QMG220614:
S(746 × 411), I(242 × 137), IS(343 × 343).
HOST. Euastacus sulcatus.
DISTRIBUTION. South-eastern Qld — from the
Lamington NP region, and at Mt Huntley.

REMARKS. This species was the largest
examined in the present study, with one specimen
from Lamington NP (QMG220618) being over
10mm in body length. The body pigment of these
worms, while typical, is ﬁne and thus appears
shadowy. The cirrus is extremely large and may
be distinguished from the most similar species
Temnosewellia magna sp. nov. by the proximal
diameter of the shaft, which is relatively much
greater in the latter species.
Temnosewellia minima sp. nov.
(Fig. 48A–D)
Temnocephala sp. 3. Joffe & Cannon (1998: 3)

ETYMOLOGY. From minimus = least (Latin); a
reference to the tiny size of the cirrus.
MATERIAL. HOLOTYPE: QMG220581 (WM),
from Euastacus sulcatus, [QMW26657], upper
Tallebudgera Ck, at ‘1000m mark on main track’
(28°14.0’S 153°18.5’E), 22.04.2002, D.J. & L.V. Cook,
L.RG. Cannon, K.B. & S.G. Sewell, 100% alc/Un.
PARATYPES: QMG220582–220584 (WM), 100% alc/
Un. OTHER MATERIAL FROM TYPE LOCALITY:
QMG220585–220587 (CP), 100% alc/Fau. OTHER

MATERIAL. From Euastacus sulcatus. Qld:
[QMW18000 & 26656], QMG220588 (WM) Mosses
Well, Spicers Gap, Main Ra. NP (28°04.0’S 152°26.3’E),
25.11.1991, K.B. Sewell & C. Lee, HW/Form/Hx;
QMG220589 (WM), Form/Hx; QMG220590–220591
(WM), HW/Form/Hx; QMG220592 (WM) Glacial
Acetic Acid/Hx; QMG220593 (WM), Form/Hx; [unreg.
host, ident. Dr John Short, QM], QMG220594–220599
(CP), 1.09.1994, K.B. Sewell, Fau; [QMW18000 &
26656], QMG220600–220601 (LS[1,1,]), 1.09.1994,
K.B. Sewell & C. Lee, Bouin/H&E; QMG220602
(LS[2]), HW/Form/H&E. [unreg. host, ident. Dr
John Short, QM], QMG220603 (WM), Mt Huntley,
at spring beside walking track nr summit, Main
Ra. NP (28°08.8’S 152°26.6’E), 30.01.1993, G.B.
Monteith, 70% alc/Un; QMG220604–220607 (CP),
70% alc/Fau.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected
body measurements of type specimens from
Euastacus sulcatus are: QMG220581 (H): B(2305
× 1163), LE(1632), PH(480 × 382), SD(602),
PD(293); QMG220582 (P): B(2244 × 1081),
LE(1571), PH(447 × 366), SD(545), PD(260);
QMG220583 (P): B(1877 × 816), LE(1367),
PH(366 × 309), SD(488), PD(215); QMG220584
(P): B(2162 × 1061), LE(1571), PH(439 ×
350), SD(528), PD(268).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert cylinder to scoop-shaped;
distal opening not obviously oblique. Swelling
not observed. Selected cirrus measurements of
specimens from Euastacus sulcatus from type
locality are: QMG220585: S(179 × 59), I(24 ×
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12), IS(na × na); QMG220586: S(154 × 41),
I(25 × 10), IS(na × na); QMG220587: S(159 ×
55), I(26 × 9), IS(na × na).
HOST. Euastacus sulcatus.
DISTRIBUTION. South-eastern Qld — from the the
Macpherson Ra. region, near Mt Cougal; and from
the Main Ra. NP, at Spicers Gap and Mt Huntley.

REMARKS. No large specimens were available
from the type locality. Larger specimens were
however available from the Spicers Gap locality
and these displayed the typical, closely woven
network of dorsal body pigment. The cirrus of
this species is small and the introvert is tiny. The
small size of the cirrus and cylindical nature
of the introvert make Temnosewellia minima
sp. nov. most similar to T. ﬂammula sp. nov.,
but in T. minima sp. nov. the introvert is less
ﬂame-like. No introvert swelling was observed in T.
minima sp. nov. but it is likely to be very narrow.
Temnosewellia muscalingulata sp. nov.
(Fig. 49A–D)
ETYMOLOGY. From musca = ﬂy (Latin) and lingua
= tongue (Latin, feminine, diminutive); a reference
to the shape of the introvert being reminiscent of the
proboscis of a ﬂy.
MATERIAL. HOLOTYPE. QMG221034 (WM)
from Euastacus rieki [QMW26644], Wragges Ck on
Kosciusko Rd 5km NE Perisher Valley, Kosciusko NP,
NSW (36°22.9’S 148°27.4’E), 18.03.2002, K.B. Sewell,
100% alc/Un. PARATYPES: QMG221035–221036
(WM), 100% alc/Un; [QMW26645] QMG221037–
221038 (WM), 14.10.1991, L.R.G. Cannon & K.B.
Sewell, HW/Form/Un. OTHERMATERIAL FROM
TYPE LOCALITY: [QMW26645], QMG221039
(WM), 14.10.1991, L.R.G. Cannon & K.B. Sewell
HW/Form/Un; ], QMG221040–221042 (WM), HW/
Form/Hx; [QMW26644], QMG221043–221046 (CP),
18.03.2002, K.B. Sewell, 100% alc/Fau; [QMW26645],
QMG221047–221049 (CP), 14/10/1991, L.R.G. Cannon
& K.B. Sewell, HW/Form/Fau; QMG221050–221051
(LS[5,6]), 14.10.1991, L.R.G. Cannon & K.B. Sewell,
Form/H&E. OTHER MATERIAL. From Euastacus
armatus. VIC: [unreg. host, ident. Dr Susan Lawler,
Latrobe University, VIC], QMG221162 (CP),
Yackandandah Ck (36°14’S 146°57’S), 20.11.2001,
S.H. Lawler & G.N. Edney, Fau.
From Euastacus crassus. VIC: [QMW26601],
QMG221052–221060 (WM), Buchan R. in Native
Dog Flat camping ground, Alpine NP (36°53.9’S
148°05.3’E), 19.03.2002, K.B. Sewell, S.H. Lawler
& G.N. Edney, 100% alc/Un; QMG221061–221066
(CP), 100% alc/Fau.

FIG. 49. Temnosewellia muscalingulata sp. nov. from
Euastacus rieki. A–D, Nomarski interference
contrast photomicrographs of Faure’s preparations.
A, QMG221045, whole cirrus, scale = 500µm; B,
QMG221045, introvert distal region, scale = 50µm;
C, QMG221162, everted introvert distal region, scale
= 50µm; D, QMG221048, everted introvert distal
region, scale = 50µm.
From Euastacus neodiversus. VIC: [QMW26635],
QMG221067–221071 (WM), Tarra R., 50 m above
Tarra Falls, Tarra Valley NP (38°29’S 146°36’E),
10.10.1991, L.R.G. Cannon & K.B. Sewell, HW/Form/
MB/Hx; QMG221072–221077 (CP), HW/Form/Fau;
QMG221078 (LS[4]), Form/H&E; QMG221079
(LS[5]), Bouin/H&E.
From Euastacus woiwuru. VIC: [QMW26669],
QMG221080, 221082–221083 (WM), Dobsons Ck at
crossing Alpine Rd nr junction with Mountain Hwy,
Ferntree Gully SF, Dandenongs (37°52.3’S 145°20.0’E),
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22.03.2002, K.B. Sewell, 100% alc/Un; [QMW26670],
QMG221084–221086 (WM), 22.03.2002, L.R.G.
Cannon & K.B. Sewell HW/Form/Hx; QMG221087–
221091 (CP), 100% alc/Fau; QMG221092–221093
(LS[5,5]), Form/H&E. [NMVJ 4529], NMVF 93824
(WM) Creek between Mt Evelyn and Wandin North
(37°47’S 145°23’E), Sep. 1963, J.R. Kane, unknown
ﬁxative/Hx; [unreg. host], NMVF 93825 (WM),
Neerim, (37°58’S 145°57’E), 10.04.1906, S.W.
Fulton, unknown ﬁxative/carmine(?); NMVF 93826
(CP), unknown ﬁxative/Fau.
From ‘fresh water cray’ VIC: [unreg. host], NMVF
93827–93833 (CP), Fern tree Gully (37°53’S
145°18’E), 18.02.1872, unknown ﬁxation/Fau;
NMVF 93834–93837 (LS[5,4,5,4]), unknown ﬁxative/
unknown stain[H&E(?)]; NMV 93892–93894 (WM),
unknown ﬁxation/Hx; NMV 93895–93896 (LS[5,5]),
unknown ﬁxation/Hx.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected
body measurements of type specimens
from Euastacus rieki are: QMG221034 (H):
B(4039 × 2917), LE(2652), PH(512 × 756),
SD(1179), PD(610); QMG221035 (P):
B(3835 × 2836), LE(2795), PH(545 × 805),
SD(1220), PD(561); QMG221036 (P): B(3917
× 3101), LE(2693), PH(593 × 862), SD(1187),
PD(545); QMG221037 (P): B(3509 × 1979),
LE(2265), PH(366 × 618), SD(602), PD(341);
QMG221038 (P): B(3774 × 1958), LE(2530),
PH(407 × 626), SD(846), PD(390).
Reproductive System. Male. Cirrus: Shaft coneshaped. Introvert cylinder-shaped except for ﬂared
distal region; distal opening oblique. Spines in
ﬂared distal region of introvert clearly larger than
those in proximal cylinder-shaped region. Very
long, thin spines (about 140 long) attached on, or
just distal to, introvert base and project distally.
Swelling uneven, very narrow(?). Selected cirrus
measurements of specimens from Euastacus rieki
from type locality are: QMG221045: S(677 × 102),
I(187 × 26), IS(na × na); QMG221046: S(448
× 77), I(165 × 27), IS(na × na); QMG221049:
S(359 × 38), I(177 × 25), IS(na × na).
HOSTS. Euastacus armatus, E. crassus, E. neodiversus,
E. rieki, E. woiwuru.
DISTRIBUTION. Southern NSW — from the
Kosciusko NP region. Northern VIC — from the Alpine
NP. Southern VIC — from the Tarra Valley NP region;
and the Melbourne region.

REMARKS. A widespread worm with a large,
very slender cirrus and a unique introvert that
clearly distinguishes this species from all others
in the genus. The extremely long spines attached

near the introvert base can only be clearly seen
when the introvert is at least partially everted.
Temnosewellia possibilitas sp.nov.
(Fig. 50A–D)
ETYMOLOGY. From possibilitas = possibility (Latin);
for the possibility of this species being the ‘variety’ of
Temnosewellia fasciata described by Haswell (1893).
MATERIAL. HOLOTYPE. [unreg. host], AMW28703
(WM), from Astacopsis serratus [= Euastacus spp.],
Leura, Blue Mountains (33°43’S 150°19’E), unknown
date/collector/ﬁxative [specimens ident. W.A. Haswell.];
unknown ﬁxative/Un. PARATYPE: AMW28704
(WM), unknown ﬁxative/Un. OTHER MATERIAL
FROM THE TYPE LOCALITY: AMW28705–28707
(WM), unknown ﬁxative/Un; AMW28708–28711
(CP), unknown ﬁxative/Fau. OTHER MATERIAL.
From Euastacus bispinosus. VIC: [NMVJ 875], NMV
F 93885– F 93886 (WM), Glenelg R., VIC (37°17’S
141°16’E), 1941, E.M. Clarke, unknown ﬁxative/Hx;
NMV F 93887–93890 (CP), unknown ﬁxative/Fau;
NMV F 93891 (LS[6]), unknown ﬁxative/H&E.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected body
measurements of type specimens from Astacopsis
serratus [Euastacus spp.] are: AMW28703 (H):
B(4468 × 2122), LE(3162), PH(663 × 816),
SD(1073), PD(569); AMW28704 (P): B(2407
× 1326), LE(1918), PH(431 × 537), SD(748),
PD(374).
Reproductive System. Male. Cirrus: In general form
as ﬁgured by Haswell (1893: plate XIII, ﬁg. 14).
Shaft cone-shaped. Introvert scoop-shaped with
distal region more rapidly tapering as ﬁgured by
Haswell (1893: plate XIII, ﬁg. 14); distal opening
slightly oblique. Swelling near even, extends
proximally slightly past introvert, about equally
on both sides. Selected cirrus measurements of
specimens from Astacopsis serratus [= Euastacus
spp.] are: AMW28708: S(641 × 242), I(154 ×
47), IS(12 × 12); AMW28709: S(581 × 246),
I(159 × 53), IS(12 × 18); AMW28710: S(609
× 218), I(154 × 47), IS(na × na); AMW28711:
S(641 × 226), I(157 × 49), IS(na × na).
HOSTS. Astacopsis serratus [= Euastacus spp.],
Euastacus bispinosus.
DISTRIBUTION. Mid eastern NSW — from the Blue
Mountains NP region. South-western VIC — from the
Glenelg R.

REMARKS. Haswell (1893) described and
ﬁgured the cirrus of a worm he regarded as a
variety of Temnosewellia fasciata. We believe it
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FIG. 50. Temnosewellia possibilitas sp. nov. A–D, Nomarski interference contrast photomicrographs
of Faure’s preparations. A, AMW29708 from Astacopsis serratus [= Euastacus sp.] whole cirrus, scale =
250µm. B, AMW28710, from Astacopsis serratus [= Euastacus sp.], partly everted introvert and weakly
sclerotised, compartmentalised vagina (arrowhead), scale = 250µm; C, AMW28709, from Astacopsis serratus [=
Euastacus sp.], cirrus introvert, scale = 100µm; D, NMVF93888 from Euastacus bispinosus, cirrus introvert,
scale = 100µm.

probable that the present species and Haswell’s
‘variety’ are one and the same. Haswell (1893)
described the variety as occuring ‘together with’
Temnosewellia fasciata and ‘closely resembling
the young of that species’. We did not ﬁnd the
two species together but we did ﬁnd T. fasciata
on Euastacis australasiensis collected just
above Wentworth Falls, which is within ﬁve
km of Leura from where the present species
was collected. According to Morgan (1997) this
region of the Blue Mountains is inhabited by
only two Euastacus species, E. australasiensis
and E. spinifer. Haswell (1893) identiﬁed as
T. fasciata the specimens examined here that

were collected from Astacopsis serratus [=
Euastacus spp.] from Leura, Blue Mountains.
The cirrus of these specimens was revealed by
Faure’s medium to be similar to that of the form
ﬁgured by Haswell (1893: plate XIII ﬁg. 14). In
particular, the introvert has a distinctive narrowed
distal region. Haswell (1893) described the cirrus
as closely resembing that of Temnohaswellia
novaezealandiae in possessing ‘a small introvert
with exceedingly ﬁne spines’.
Haswell (1893) described the vagina as
having ‘a zone or circlet of what appeared to be
rudimentary chitinous teeth’. We did not observe
anything resembling teeth in the distal vagina
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FIG. 51. Temnosewellia unguiculus sp. nov. from Euastacus claytoni. A-B, Nomarski interference contrast
photomicrographs of Faure’s preparations. A, QMG221024, whole cirrus, scale = 100µm; B, QMG221024,
introvert showing the introvert base (arrowhead), scale = 50µm.

of Temnosewellia possibilitas sp. nov. The
vagina of this species is however more tightly
compartmentalised than typical of other species
examined here (Fig. 50B).
This species has a cirrus most similar to those
of Temnosewellia fax sp. nov. and T. comythus sp.
nov., but larger and the introvert swelling is even
(not uneven) and extends only a short distance
proximally, not a medium to long distance as in
those two species.
We tentatively include in this species specimens
collected from Euastacus bispinosus from the
Glenelg R. VIC noting that the introvert is slightly
shorter in these specimens. We recognise that their
locations are far apart.
Temnosewellia unguiculus sp. nov.
(Fig. 51A, B)
ETYMOLOGY. From unguiculus = small claw, talon or
ﬁngernail (Latin, masculine, diminutive); a reference to
the small size of the cirrus and the resemblance of the
introvert to a hooked claw.

MATERIAL. HOLOTYPE. QMG221011 (WM),
from Euastacus claytoni [QMW26599], Lowden
Ck, in Lowden FP picnic area, Tallaganda SF, NSW
(35°30.8’S 149°36.2’E), 17.10.1991, L.R.G. Cannon
& K.B. Sewell, HW/Form/Hx. PARATYPES:
QMG221012 (WM), HW/Form/Hx; QMG221013–
221014 (WM) HW/Form/Un; [QMW26600],
QMG221015 (WM), 16.02.2002, K.B. Sewell & R.D.
Sewell, hot Bouin/Un. OTHER MATERIAL FROM
TYPE LOCALITY: [QMW26599], QMG221016–
221018 (WM), L.R.G. Cannon & K.B. Sewell, HW/
Form/Un; [QMW26600], QMG221019–221022 (WM),
16.02.2002, K.B. Sewell & R.D. Sewell, hot Bouin/
Un; QMG221023 (CP) 70% alc/Fau; [QMW26599],
QMG221024–221026 (CP), L.R.G. Cannon & K.B.
Sewell, HW/Form/Fau; [QMW26600], QMG221027–
221031 (CP), 16.02.2002, K.B. Sewell & R.D. Sewell,
70% alc/Fau; [QMW26599], QMG221032–221033
(LS[7,6]), L.R.G. Cannon & K.B. Sewell, HW/
Form/H&E.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical. Selected body
measurements of type specimens from Euastacus
claytoni are: QMG221011 (H): B(4019 × 2183),
LE(2693), PH(439 × 756), SD(886), PD(390);
QMG221012 (P): B(4304 × 2346), LE(2978),
PH(480 × 752), SD(967), PD(496); QMG221013
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(P): B(4060 × 2203), LE(2815), PH(512 × 691),
SD(951), PD(447); QMG221014 (P): B(4794
× 2468), LE(3203), PH(528 × 748), SD(935),
PD(463); QMG221015 (P): B(4753 × 2611),
LE(3284), PH(691 × 748), SD(940), PD(472).
Reproductive System. Male. Cirrus: Shaft coneshaped, with strongly curved distal region.
Introvert lacks spined region(?), scoop-shaped,
introvert longer side strongly curved; distal
opening very oblique. Swelling uneven, not
extending past introvert base on either side(?).
Selected cirrus measurements of specimens
from Euastacus claytoni from type locality are:
QMG221024: S(148 × 85), I(77 × 30), IS(na ×
na); QMG221025: S(148 × 71), I(77 × 30), IS(na
× na); QMG221026: S(183 × 116), I(77 × 35),
IS(na × na); QMG221027 S(173 × 116), I(83 ×
33), IS(na × na); QMG221029 S(195 × 132), I(78
× 33), IS(na × na).
HOST. Euastacus claytoni.
DISTRIBUTION. South-eastern NSW — from Lowden
Ck, Tallaganda SF.

REMARKS. The morphology of the cirrus is
unique and serves to distinguish this species. The
cirrus is small but has an extremely distinctive
introvert shape resulting from a long and strongly
curved longer side. The ﬁne details of the
introvert are difﬁcult to resolve. The introvert
swelling was difﬁcult to distinguish. Spines were
not observed, but longitudinal rows of striae
reminiscent of spines are present.
Temnosewellia sp.
MATERIAL. From Euastacus neohirsutus. NSW:
[QMW26651], QMG220861 (Middle Ck trib.,
beside road 6km upstream from Corritts Water, NSW
(30°21.4’S 152°29.1’E), 15.02.1992, K.B. Sewell
& S.G. Sewell, HW/Form/Hx; QMG220866 (CP)
[juvenile], HW/Form/Fau; QMG220867–220868
(LS[1,2]), Form/H&E.

DESCRIPTION. Characteristics of genus;
pattern of body pigment typical.
REMARKS. This species occurred with
Temnosewellia ﬂammula sp. nov. but has a clearly
different and larger cirrus introvert (although only
immature worms were available for study). All the
specimens examined had well developed body
pigment. In the absence of mature specimens we
are reluctant to describe this species formally.
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DISCUSSION
The assertion more than 10 years ago by Cannon
(1991) that the Australasian region is the centre of
diversity of the Temnocephalida is supported here
by the addition of 10 new species of
Temnohaswellia and 31 new species of
Temnosewellia all from hosts in the crayﬁsh
genus Euastacus collected from eastern Australia.
Furthermore, the prediction by Cannon & Sewell
(1994) that the large, brown-pigmented worms
with 5 tentacles that inhabit the surface of most
Euastacus spp. belonged to many species, is
conﬁrmed. These species, not all of which are
equally pigmented, were recorded from the
complete extent of the range of Euastacus, from
the base of Cape York (NE Qld) to the Grampians
NP in Vic.
We were able to conﬁrm the validity of
Temnohaswellia comes (Haswell, 1893) and the
poorly described Temnoshaswellia simulator
(Haswell, 1924) which previously were the
only known members of the genus described
as occurring on Euastacus species. The validity
of Temnosewellia fasciata (Haswell, 1888), the ﬁrst
temnocephalan species recorded from Euastacus,
was conﬁrmed, and we consider that T. possibilitas
is very likely the ‘variety’ of T. fasciata reported by
Haswell (1893).
The present study and recent taxonomic studies
by Cannon (1993), Cannon & Sewell (1995,
2001), Sewell & Cannon (1998a) together provide
strong evidence that eastern Australia is in fact the
centre of diversity for the worms, although it must
be remembered that the temnocephalan fauna of
New Guinea has been little studied.
Molecular studies associated with the present
study will allow in-depth analyses of species and
biogeography. Neverthless, some interesting
related factors have emerged that warrant
discussion here. Many Temnohaswellia species
are found on numerous species of hosts, and the
distribution of a host is a more reliable clue than
its species identity in helping to identify worms,
i.e for most Australian Temnohaswellia species,
geography is more signiﬁcant than host. Several
species of Temnohaswellia, most notably T. comes,
have extensive geographical ranges as well as
very low host speciﬁcity. The single New Zealand
species, Temnohaswellia novaezealandiae, is
restricted to the two available New Zealand
crayﬁsh hosts, but on these has a wide geographical
distribution. In contrast, for most Australian
Temnosewellia spp., the geographical location, the
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distribution and identity of the Euastacus crayﬁsh
host(s) are all useful taxonomic guides.
Temnosewellia species are certainly not
limited to hosts of the genus Euastacus, or even
to parastacid crayﬁsh hosts. Indeed, species of
Temnosewellia have been reported in Australia
from Cherax and Engaeus crayﬁsh, as well as
the burrowing isopod, Phreatoicopsis terricola,
and from freshwater crabs (Holthusiana) and
freshwater shrimp (Macrobrachium, Caridina
and Paratya) (Cannon, 1993; Cannon &
Sewell, 2001; Haswell, 1893; Williams,
1980). Moreover, the genus extends beyond
Australia: Temosewellia semperi is a symbiont
of freshwater crabs in the region from Indonesia
to India, and T. rouxi is recorded from Cherax
crayﬁsh from the Aru Isands, just to the north of
Australia, as well as from cultured crayﬁsh in
Australia (Cannon, 1991; Merton, 1914; Weber,
1889). Translocation of cultured Australian Cherax
crayﬁsh, particularly the marron, C. tenuimanus,
has resulted in the spread of Temnosewellia
species globally. In particular, T. minor has been
reported from as far aﬁeld as South Africa, Japan
and Europe (Mitchell & Kok 1988; AvenantOldewage, 1993; Oki et al., 1995; Xylander, 1997;
Cannon & Sewell, 2001).
At several localities different Temnohaswellia
species were observed to co-occur on the same
individual host specimen. Similarly, different
Temnosewellia species were observed to cooccur on the same individual host specimen.
Also co-occurrence of the same host species by
different genera of temnocephalans at a single
locality has been widely reported for over 100
years (see for example, Haswell 1888, 1893).
This raises questions about niche separation
and competition, and signals the need for
careful and detailed examination to conﬁrm the
identiﬁcation of temnocephalan species.
We know too that host speciﬁty is variable.
While co-occurrences of different host genera are
sometimes found with probable sharing of worms
(e.g. Temnosewellia cestus), much remains to be
learned of the ecology of these worms.
The absence of body pigment from most species
of Temnohaswellia, the number of tentacles and
the small size of the worms makes the genus
readily identiﬁable in the ﬁeld or laboratory.
In contrast, pigment is usual in Temnosewellia,
those temnocephalans with 5 tentacles, raising
questions as to its function. However, the far
north Queensland worms all lack body pigment.

The group of non–pigmented ‘white’ worms
i.e. Temnosewellia alba, T. arga, T. argilla, T.
albata, T. aspra, T. argeta and T. aphyodes all
have a similar cirrus and introvert morphology
but show, in the order listed, a general decrease
in overall size of the cirrus. In most other
Temnosewellia species, some differences in body
pigments were recorded, but age-related variation
in pigment density was frequently observed within
species and this suggests that the character should
be used with caution.
The vagina of Temnohaswellia, unlike that
of most other genera of temnocephalans, has
sclerotised teeth whose arrangement has proven
the most valuable character to discriminate species
in the present study. Thus, our species descriptions
for members of this genus rely more heavily
on descriptions of the sclerotised components
of the vagina than in our previous publications
(e.g. Cannon & Sewell, 1995, 2001; Sewell &
Cannon, 1998a). As a consequence, the species
descriptions in the present paper are more succinct
than those previously published.
Faure’s medium revealed the gross morphology
of the sclerotised components of the vagina more
easily than techniques used previously, while
also revealing the morphology of the cirrus. The
function of the sclerotised unspined region that
collars the distal introvert (i.e. the ‘unspined
distal region’) of most Australian species
of Temnohaswellia remains unknown. The
sclerotisation may protect the smaller spines of the
introvert distal region from the large teeth in the
outer region of the distal vagina during copulation
(or self-impregnation if it occurs). Similarly, the
structure and function of the ‘introvert swelling’ is
not yet known. Sewell (1998) postulated that for
the Craspedellinae the introvert swelling assists to
maintain the rigidity of the introvert during mating
and serves to elastically return the introvert to the
inverted state and allows the spines to be withdrawn
safely after mating. A study that includes the use
of transmission electron microscopy would most
likely be required to elucidate the structure and
function of the introvert swelling. Furthermore,
until studies are conducted on growth we shall
not know if the vaginal teeth (number, distribution
and size) change with age.
The species descriptions provided here are
based primarily on differences in the sclerotised
reproductive structures. In Temnohaswellia
there is wide variation in the vagina and often
presence of vaginal teeth. The distal vagina of
Temnosewellia, however, lacks teeth. Indeed, the
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distal vagina of Temnosewellia species is typical
of most temnocephalans in that it has only a
slightly rufﬂed appearance. It is the great variation
in cirrus morphology which is particulary useful
in discriminating Temnosewellia spp.
Our ﬁeld collecting in Australia was largely
limited to the type localities of many of the
Euastacus hosts. We are therefore conﬁdent that
further examination of Euastacus hosts from across
their distributions will reveal a greater diversity of
both Temnohaswellia and Temnosewellia.
Much remains to be learned of the reproduction in these worms including the role of
spermatophores mentioned by Haswell (1924)
and the mode of production of the egg capsules
which are of two forms: (1) those that stand on
end on a peduncle and (2) those cemented ﬂat
to the host caparace with an upper sclerotised
‘wisp’. Because more than one species in one
genus, as well as species in different genera,
can inhabit the one host it has usually not
been possible to reliably determine which egg
capsules belong to which temnocephalans.
Perhaps now this aspect of temnocephalans can
reveal further clues as to their diversity.
We have included the pattern of the epidermal
mosaic in the genus taxonomic descriptions.
Williams (1975) ﬁrst reported that temnocephalans
have a pattern of syncytial plates and Sewell &
Cannon (1995) suggested that the pattern of the
mosaic may have value as a taxonomic character.
The pattern of the mosaic has subsequently been
established to be most valuable as a taxonomic
character at the level of higher taxa e.g. order
and family. Joffe & Cannon (1998) mapped the
mosaics of various families of temnocephalans,
and later, they (Cannon & Joffe, 2001) established
that an epidermis made of multiple syncytial
plates is a synapomorphy for the Temnocephalida.
Damborenea & Cannon (2001) examined
Temnocephala from South America and reported
the post-tentacular syncytia are paired dorsal plates
which each enclose an excretory pore, a character
they used to help deﬁne the genus. Within genera
the pattern of the mosaic has been shown not
always to be useful to distinguish species, due to
lack of consistent variation in adults worms (Joffe
& Cannon, 1998; Sewell 1995). Some ontogenic
and occasional within species variation has been
observed for some species (Joffe & Cannon,
1998).
In the present study, we examined in detail the
mosaic for only two species, Temnohaswellia
comes and Temnosewellia cypellum from
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Euastacus spinifer, primarily to demonstrate the
patterns described by Joffe & Cannon (1998), for
three putative species from Euastacus sulcatus (of
which two are now identiﬁed as Temnohaswellia
comes and Temnosewellia minima). Examination
of the pattern of the mosaic of other species
of Temnohaswellia and Temnosewellia from
Euastacus hosts may reveal consistent differences
in the pattern between species. There is some
evidence for this. Joffe & Cannon (1998)
reported that for Temnohaswellia comes from
Euastacus sulcatus collected at Spicers Gap,
the nephridiopores lie within the post-tentacular
syncytium, whereas in another species,
Temnohaswellia sp., collected from the same host
and locality, the nephridiopores open between the
post-tentacular syncytium and the body syncytium
and occasionally were nearly fully separated from
the body syncytium. We were unable to conﬁrm
the identity of the specimens of Temnohaswellia
sp. examined by Joffe & Cannon (1998) but it
is very likely that the species was T. simulator
given that this species was found to co-inhabit the
crayﬁsh host at this locality in the present study.
We hope that the present work will provide
improved ease with which species of
Temnohaswellia and Temnosewellia may now
be identiﬁed and will lead to increased scientiﬁc
interest in these fascinating worms, particularly
with regards to the nature of their association
with their Euastacus hosts.
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