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Nuytsia Vol. 6, No. 1 (1987)

Morphology and terminology

The genus Calothamnus in general exhibits little inter- or intra'specific variation. Most
are shrubs growing to about 2 or 3 m high with terete often pungent leaves, densely crowded
and randomly distributed on the stem. The oil glands are usually prominent, but in some
species such as C planifuliusl,ehm., C. pallidifolius (Benth.) T.J. Hawkeswood and C. torulosus
Schauer they are usually obscure. Some species such as C rupestrisschauer and C. Jbrmosus
T.J. Hawkeswood grow to small trees about 3 or 4 m high, while others such as C. schaueri
Lehm., C p/elssil Schauer and C. lehmannii Schauer usually grow as decumbent shrubs to
about 30 cm high. All species in the genus are evergreen, and only one, C. sanguineus LabrlI.,
is known to naturally drop its fruits. The root systems are usually extensive with a lateral
network of rootlets. One species, C. tuberosusT.l. Hawkeswood, is very unusual in having
tuberous roots (Hnatiuk 1977, Pate & Dixon 1982) although most species have not been
examined for this character.

Most species have terete leaves, without evident venation, although in some such as C
pallidifolius, C. planifolius, C. blepharospermus F. Muell. and C. homalophyllus F. Muell.
they are flat and oblanceolate with large central, marginal and smaller cross veins.

The flowers of Calothamnus are sessile and are usually arranged in unilateral or, more
commonly, in cylindrical spikes, often in scattered clusten, rarely solitary. The name "One-

sided Bottlebrush" has been given to the group but this is rather an improper common
vernacular due to the fact that many species do not have unilateral spikes or clusters. The
flowers are embedded (or partially so) in the often corky rhachis. In some species, the buds
break through a protective membranous structure, e.g. C. graniticus T .1. Hawkeswood. The
calyx-tube is usually covered in oil glands. The calyx-lobes are usually thick with membranous
margins. The petals, usually with large oil glands in the centre and smaller ones on the margins,
are deciduous and usually fall soon after the stamens have unfolded. In some species, e.g.
C. graniticus and C. rupestris, the petals have a prominent basal claw, but in the majority
the claw is absent or poorly developed. The styles are usually thick and often continue growth
before and after anthesis. The staminal claws are usually equal in length and width, and deep
red to orange-red in colour. However, the staminal claws in C sanguineus are unusual in
that the upper two are fused to form a single broad claw, while the lower ones are reduced
to a single stamen. The staminal claws of C pachystachyus Benth. are also unusual in that
the two upper ones are broad, while the lower ones are narrow; all are yellow-brown (brown
at base) in colour. The anthers of Calothamnus are basifixed, mostly glabrous, arranged
marginally on the staminal claws. In one species, C torulosus, there are also submarginal
filaments and the anthers and filaments are covered in a peculiar cobweb-like substance. The
nature of this phenomenon has not been examined by the author. The number of marginal
filaments on the staminal claws is of some taxonomic significance. The ovary is inferior,
3-locular, with numerous ovules per loculus. Usually few fertile seeds are produced per capsule.
The shape and size of the seeds and colou of the testa is of considerable laxonomic significance.
The angled seeds are usually linear to linear'cuneate in shape, (truncate at one or both ends),
l-3 mm long and yellow, yellow-brown, red'brown or dark brown and even grey in colour.
They are usually glabrous (sometimes shiny), but in some species, e.g. C. blepharospermus,
each angle has a row of closely arranged, stiff, erect cilia. The ovulodes (sterile ovules) are
usually smaller than the fertile seeds; they are glabrous and usually coloured yellow to orange'
brown. The fruit is perhaps the most variable and taxonomically uselul character in the genus.
It is a dry, sessile capsule, depressed globular to cylindrical or ovoid in shape; the calyxJobes
(2, 3 or 5) may be thickened and persistent, or absent so that the fruit is t truncate. The
fruit is smooth or wrinkled, glabrous or pubescent, embedded (or partially so) in the corky
or non-corky rhachis. As soon as the capsule dries, the seeds are released (usually within the
first year after flowering) the valves open and the seeds fall from the fruit through the action
of gravity and wind. The capsules usually remain on the plant for a number of years.
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Billotia Colla, Hortus Ripul. 20 t. 23 (1824). Type: B. acerosa Colla (: go1ol1to.nrt
quadriJidus R.Br.).

Shrubs, ererl or decumbent, compact to spreading, single or multi-stemmed, much-branched.
glabrous or if pubescent often glabrous with age, 30 cm to about 3.5 m high (rarely 4 m).
Bart smooth and thin when young, often hard, grey, splitting near base of trunk with age.
Older stems ts;ually with prominent leaf scars. Rool slsrem extensive, in one species tuberous.
Lerves scattercd ot densely crowded at ends of branches, sessile, linear to oblanceolate, terete
or flattened, erect or semi-erect, rigid or flaccid, shortly mucronate, obtuse or acuminate,
sometimes pungent, glabrous, or pubescent; oil glands variable in size, randomly distributed,
more prominent in living plants. Flowers few to numerous per inflorescence, in clusters or
in unilateral to cylindrical spikes, usually on portions of the stems from which the leaves
have fallen. Flowers 4- or 5-merous. Ca lyxlube smalItolaryq extended globular, campanulate
to almost cylindrical, glabrous or pubescent, usually green, verrucose with prominent oil glands,
embedded (or partially so) in the rhachis. Rhachis often swollen or dilated at base of calyx,
Iube. Calyxlobes erect or spreading, glabrous or pubescent outside, usually shortly pubescent
within, equal or unequal, if equal then usually all thickened and persistent on fruit, or only
one retained and deflexed over fruit orifice; in some 4 merous species two opposite lobes are
thicker and wider than the other two; lobes usually deltoid, acute or obtuse, concave or slightly
so, usually thick but with thin, scarious, often fimbriate (or partially so) margins. perals 4
or 5, elliptical to broadly ovate, obtuse to slightly acute, concave, glabrous, some species with
a prominent claw, pink to pale orange brown, deciduous, usually with prominent oil glands
in the centre and smaller glands towards the margrns. Staminal c/aws a equal or unequal;
if unequal, upper two broad, fused together (in one species) or free, lower two reduced in
size and with reduced number of filaments; glabrous (or covered in whitish cobweb like hairs
in one species), pink, to crimson, orange-red, purple red, or greenish,brown in colour, usually
paler at base; marginal Jilaments few to numerous; (several submarginal filaments on the
upper two staminal claws in one species); anthers basifixed,linear to linear-oblong, yellow,
pale brown, dark brown or black. Sry/e usually thick, tapering towards the tip, glabrous, stigma
usually small. Summit of ouary usually densely pubescent. Fr"ril sessile, t ovoid, cylindrical,
globular to depressed globular, smooth, wrinkled or verrucose, glabrous or if pubescent often
becoming glabrous with age, style often persistent. Capsules ustally retained on plant for
several years (in one species, the fruit falls in the first or second year after flowering). Fertile
seeds few to many per capsule, Iinear to linear-cuneate, linear-oblong or oblong, usually
truncate at one or both ends, angular (angles sharp or rounded), glabrous or (in several 5-merous
species) with hirsute angles; testa usually dull, grey, dark grey, buff brown, orange brown,
reddish-brown to chocolate brown. Oyulodes numero|s per capsule, linear to linear,cuneate,
usually smaller than the fertile seeds, truncate, angular (angles sharp or rounded), glabrous,
cream, yellow, yellow'brown, orange-brown or light brown in colour.

Key to subgenera

Flowers 4-merous. .........................subs.. Calothamnus
Flowers 5-merous. .....................................................;;;."F;rr;;:;';;;:;i;ri

Calothamnus Labill. subg. Calothamnus

Billotia Colla, op. cit. (1824). Calothamnus b. Billotia (Colla) Reichb., Consp. Regni Veg.
175 (1828). Type: Billotia acerosa Colla

Calothamnus sect. Callithamnus Schauer, Regelia Beaufortia Caloth. 24 11843), nom. illeg.
(includes type of Calothamnus).
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11.*  Staminal  c laws less than I  cm long. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . IJ
12. Staminal claws I equal, mostly with 7 filaments; shrubs to 2 m high (Stirling

Ranges) . . . . . . . . . . . . . . . . .  .  . .8  C afJ in is  Tvcz.
12.* Staminal claws not equal, the upper two with 5 or 7 filaments, the lower two

with I or 2 filaments; shrubs to 40 cm high (Tutanning Reserve, Cranbrook,
Frankland)............ .........10. C prelssil Schauer

13. lraves 10-20 cm longi staminal claws t equal, each with 2-4 filaments (Stirling
Range,  Mt  Barker) . . . . . . . . . . . . . . . . . .  . . . .  . . . . . .  . . . . .  . . . I I  C.  schauer i  Lehm.

13.* Leaves I 2.5 cm long; staminal claws not equal, the upper two with 4 or 5
filaments, the lower two reduced to I or 2 filaments (Bowelling to the Stirling
Range)................... ......12. C. lehmannii Schater

14. Fruii retaining all 4 lobes (two of which are reflexed and prominently thickened,
the other two less thickened, deflexed)............. .. ......... ........I5

14.* Fruit retaining 2lobes that are prominently thickened and reflexed (or fruit
very shor t ly  4- lobed) . . . . . . . . . . . . . . . . .  . . . . . .  . . . . . .  . . . . . .  16

l5. Leaves short, mostly 2-2.5 cm long, stiff, pungent; calyx-tube densely pubescent;
fruit mostly l5'20 mm long, 13 18 mm wide (Red Hill, Gosnells, lovaein Rock) , -

........15. C raPesrrls Schauer
15.* Leaves long, mostly 5-7 cm long, shortly mucronate; calyx-tube usually

glabrous; fruit mostly t6-18 mm long, 12 15 mm wide (Cape Naturaliste,
Dwel l ingup,  Col l ie) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .16.  C grani t icus T.J.  Hawkeswood

16. Fruit shortly 4 lobed (leaves 8-12 cm long, glaucous; fruit depressed globular,
5-7 mm wide) (Peak Charles, Knapp Rock, Barbalin Rock, Spinifex Rock)

....................23. C. tuberosus T.J. Hawkeswood
l6.x  Fru i t  wi th  two prominent ly  th ickened 1obes. . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . .  . . . . .  . . . . .  17
17. Leaves pungent, rigid, densely crowded (flowers hidden by the dense foliage)

(Mt Bai ren Range). . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .18.  C p in i fo l ius F.  Muel l
17.*  Leaves not  pungent . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . .  18
18. Flowers usually 2-5 (8) together in a small cluster amongst leaves .............. ...... 19
18.* Flowers usually arranged in a dense spike................ .... . ... .. 22
19.  Leaves f la t . . . . . . . . . . . . . . . . . .  - . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  20
19.*  Leaves terete. . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21
20. Leaves mostly 1.5-2 cm long, 1.4 2 mm wide, narrowly oblanceolate (Wongan

Hi l ls) . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .11 .  C.  asper  Turcz.
20.* Leaves mostly 2-4 cm long, 3-8 mm wide, usually oblanceolate (Geraldton to

the Kalbarri National Park)...... .....21.C. homalophyl1as F Muell.
21. Calyx-tube densely hirsute; flowers 3-5 in a cluster (Cape Riche)

........19. C robustus Schauer
21.* Calyx-tube usually glabrous, (sometimes finely pubescent); flowers mostly 3

together in a cluster (Mt Barren Range).................. ............ 20. C. valiclus S Moore
22. Lea\es mostly oblanceolate (sometimes narrowly oblanceolate), glabrous

(Geraldton to the Kalbari National Park)................21. C. homalophyllus F. Muell.
22. * Leaves linear, usually with spreading hairs (occasionally glabrous) (Shark Bay

to Cape Arid)....... .... ..22. C. quadrifidus R. Br.

l. Calothamnus pachystachyus Benth., Fl. Austral. 3:173 (1867); Blackall, How to Know
Western Austral. Wildfl. 305 (1954); Beard, Descr. Cat. Western Austral. Pl. 72 (1967); Fairall'
Western Austral. Native Pl. in Cult. 8 (1970); Hawkeswood, Austral. Pl. 1 1:6 (1980); Blackall
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lq Nuytsia Vol.6, No. I  (19871

Comments. This species is closely related to C. Iongissimus F. Muell. but can be readily
distinguished by its flat leaves mostly l0 l2 cm long, 3-4 mm wide with pilose margins and
staminal claws which are yellow-green in colour. Calothamnus longissimushas terete, glabrous
leaves mostly l5'25 cm long, I 1.5 mm wide, and staminal claws red in colotr.Calolhamnus
Iongi:jsimus exhibits little intra-specific variation throughout its range.

The ranges of these two species do not appear to overlap. Calothamnus pachystachyus
has a more southerly distribution whlle C. longissimus occurs from Arrino, Three Springs
and Eneabba to Dandaragan and Badgingarra. The locality of one record from the Murchison
River (?) (CR. Andrews s.n., PERTH) is thought to be incorrect as it is outside the present
known distribution area.

Bentham (1867) noted that the upper staminal claws ol C. pachystachyrs material that
he examined had 15-20 marginal filaments while the lower ones were undivided and without
anthers. This discrepancy has undoubtedly arisen due to damaged material.
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(PERTH); small valley E of "Western Titanium" leases, 8 km S of Eneabba, (2905 3' S I 15019'
E), 13 Sept. 1977, R.J. Hnatiuk 770911 (PERTH); Hill River, 22 Sept. 1951, N.H. Speck
s.n. (3) (UWA); Badgingarra, Sept. 1965, F.G. Smith 1837 (PERTH); 5 miles E of Moora,
I I Sept. 1932, W.E. Blackall 2533 (2) (PERTH); Dandaragan, Sept. 1953, H. Smith s.n.
(PERTH); 5 miles W of Moora,23 Sept. 1962. J.S. Beard 1841 (PERTH, KP); 63 mile tank,
22 Sept. 1953, N.H. Speck s.n. (UWA).

Total number of specimens examined. 28.

Comments. This species is closely related to C. pochystachyus Benth., but can be readily
distinguished on leaf characters and the colour of the staminal claws (see comments under
C. pachystachyus).

The species exhibits little variation throughout its range.

t\fr , u'SNlW ,-'6* ,  ̂ . ' t$i S 6 e

Figufe 2. lrusrrarion o,-rrro"-,^ *,))",;;.;;.;, bittardiere tt806 rab. t64).

3. Calothamnus sanguineus Labill., Pl. Nov. Holl, 2:25, t. 164 (1806); DC., Prodr. 3: 211
(1828)t Schauer, Regelia, Beaufortia & Caloth. 24 (1843); Schauer in Lehm., Pl. Preiss. l: l5l
(1844); Benth., Fl. Austral. 3:174 (1867|' Blackall, How to Know Westem Austral. Wildfl.
305 (1954); Beard, Descr. Cat. Western Austral. Pl. 72 (1967); Fairall, Western Austral. Native
Pl. in Cult. 84 (1970); Hawkeswood, Austral. Pl. I l: 6,10 (1980)t Blackall and Grieve, How
to Know Western Austral. Wildfl. ed.2, 3,A:149 (1980). ?"ype: "Habitat in terra van-Leuwin"
(Geographe Bay) (lecto, here designated: FI, photograph seen, Figure 2).

Calothamnus eriocarpa Lindley, Sketch Veg. Swan Riv. Col. 9 (1839). Iype: no citation (holo:
CGE, photograph seen).

(
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Derivation of name. From the Latin s4 nguineus, meaning "blood- coloured", refeffing to the
usual colouiof the staminal claws. Naturally occurring yellow-flowering variants may also
occur (Figure 4).

Habitat. Commonly grows on sandplains north of Perth in heath and mallee heath
communities in associaiion with dominant species ol Acacia, Hakea, Grevillea, Banksia and
Eucalyptus.In many localities, C. sanguineus occun sympatrically with C quadriJidus R
Br., t. torulosn Schauer, C. blepharospermus F. Muell, and C. -glaber (Benth.). T J.
Hawkeswood. Calothamnus sangui.aezs is uncommon in coastal jarrah (Eacalwtus maryiru.ta)
forests in shallow sand over latirite or granite from Perth to the Whicher Range (33047'S'

I15031' E). Flowers mostly June to October but in some areas flowering occurs for most of
the year.

Distribution. From Kalbarri National Park in the north (c. 27045' S, 114a20'E\ to Perth in
the south. The species has a disjunct distdbution south of Perth, occurring at cape ryaturaliste
(33035'S, 11500i'E), Dwellingup (32042'S, I16002'E), Narrogin (32056'S, I17010'E)' Stirling
Range (c. 34020' S, 118010'E) and the Perup River (34017' S, 116a42'E) Map 2.

Selected sDecimens examined. WESTERN AUSTRALIA: Murchison River, 6 Sept. 1949,
N.H. Speik s.n. (UWA); Murchison River, 20 Sept. 7948, C- Morison & D.L. Serventy sn.
(PERTH); Kalbarri sandplain reserve, 17 J.tly 1966, A.M. Ashbv 1833 (PERTH, NSW); 5
km E of Kalbarri, 12 May 1968, P.G. Wilson 6723 (PERTH); near mouth of Murchison
R., l0 July 1963, F.G. Smith 1689 (PERTH); Loop Road, Kalbaffi Nat. Park, 7 Aug. 1976,
R.J. Hnatiuk760508 (PERTH)I between Geraldton and Mullewa, 23 Sept. 1932, W.E. Bkckall
2752 (PERTH);4 miles W of Ellendale, 5 July 1971, R.,4. Saffrey 1551(PERTH); 37 miles
W of Coorow, Sept. 1967, C.H. Gittins 1693 (PERTH); Mingenew, June 1901, Diels and
hitzel s.n. (PERTH); S of Dongara on Eneabba road, 7 Sept. 1969, A.M. Ashby 3016
PERTH); Irwin River,28 May 1950, l/.A. McArthur s.n (UWA); N of Arrowsmith River,
(29034'S, I15013' E\,4 L:ue. 1976,R.J. Hnatiuk 7 60278 (PERTH)I S of ArrowsmithR,10
Sr;fi. 1967 ,A.C. Burns 57 (PERTH); E of Greenhead, 24 Sept.1962, J.S. Beard 1907 (PERTH,
KP); Mt Lesueur, 16 Sept. 1976, J.S. Beard 7823 (PERTH); Hill River, htne 1943, C.A.
Gardner s.n. (PERTH): 35 miles W of Watheroo on Badgingarra road, 18 July 1965, J.C.
Anway s.n. (UWA); 5 km SW of Badgingarra, 9 Sept. 1979, G.J. Keighery 257 6 (PERTH);
65 miles NNW of Gingin, 2 Sept. 1970, T.E.H. Aplin and R.G. Coveny 3138 (PERTH, NSW);
Cataby, near Dandaragan West, 2 Sept. 1973, E.C. Nelson ANU 17273 (PERTH); 14.4 km
S of Dandaragan West, (30045'S, I15040'E), l7 March 1919, T.J. Hawkeswood A2 (NE\;
35 km N of Gingin, (31005'S, 115046'E), 17 March 1919, T.J. Hawkeswood 1'1, 1'2, A4
(NE); Wongan Hills, 9 Aug. 1949, E. Salisbury s.n. (PERTH); 2 miles W of Wongan Hills,
5 June 1969, M.LH. Brooker 1830 (PERTH); Mimegarra'Mt Misery, 22 Sept. 1951, N.1{
Speck s.n. (UWA); Waddington, 24 July 1952, G.M. Srorr s.n. (PERTH); near New Norcia,
4 Sept. 1962, F.lf. Went 89 EERTH); 122 miles N of Perth on Wongan Hills to Northam
Rd., S of Ballidu, 4 Ang. 1977 , G.J. Keighery 2238 (KP); Bindoon area, 25 April 1963, A.H
Larner (2) (PERTH); Mogumber, Aug. 1929, W.E. Blackall s.n. (PERTH); 14 miles from
Gingin, 29 Sept. 1968, M.E. Phillips C8G028454 (NSW); 65 km SW of Three Springs, 19
April 1979, T.J. Hawkeswood s.n. (PERTH); 50 km SW of Three Springs, (29035' S, I 15035'
E), 19 April 1919, T.J. Hawkeswood 90, 91, 92, 93,94 (PERTH); 8 miles W of Calingiri,
24 April 1959, T.E.H Aplin 456 (PERTH); 15 km E of Gingin, 14 Dec. 1978, A. Coates
34470 (KP); 60 m.p. Perth-Moora, 4 May 1964, A.R. Fairall 1433 (KP); Yanchep, l1 Aug.
1971, M. Miller s.n (UWA); Yanchep,17 Oct. 1963, A.M../azes 65 (PERTH); Wanneroo,
25 Jtly 1963, F.G. Smith 1721(PERTH); Wanneroo to Yanchep, 24 5ept.7970. H. Salasoo
4213 (NSW); S of W annerco,22 Sept. 1970, l{ Salasso 4135 (NSW); Toodyay Rd., 31 Aug.
1976,H. Ikmarz6150 (KP); 2milesEof Mullaloo, July 1965, J.R. Knox 650718 (PERTH);
Greenmount, May l90l, C.R Andrews s.n. (PERTH); Maddington, 24 July 1952, G.M. Storr
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Total number of specimens emmined. 254.

Comments. This is one of the most common and widely distdbuted of the Calothamnus speaes.
It is most closely related to C. torulosus Schauer with which it occurs sympatrically in the
Eneabba-Badgingarra sandplain habitats north of Perth. Calothamnus sangurneus can be easily
distinguished from C torulosus in having the upper two staminal claws fused together whereas
in the latter species they are free, as is the case with all other Calothamnus species. One
characteristic feature of C. sanguineus, not present in other species, is the sparsely ciliate
anthers, although C. torulosus possesses anthen with unusual, long, cobweb-like hairs.

Bentham (1867) noted that the two fused upper staminal claws of C sanguineus readlly
separated. In the field these claws do not separate but in some herbarium specimens some
degree of splitting has occurred no doubt as a result of drying. Bentham also noted that the
lower staminal claws did not possess anthers. This is erroneous since flowers of all specimens
I have examined in the field (localities: Murchison River, Dandaragan, Gingin, Yanchep,
Kalamunda, Dwellingup, Cape Naturaliste, and the Whicher Range), possessed lower staminal
claws with one anther. Populations at Kalamunda were found to possess 2-4 anthers per lower
staminal claw. The anthers of the short, tapering lower staminal claws are weakly attached,
and it is likely that the specimens Bentham examined had lost these anthers as a result of
handling. Another distinctive feature of C. sanguineus is its habit of dropping the fruiting
capsules when the seeds are mature.

Specimens of C sanguineus from Perth to Cape Naturaliste are generally more bushy and
spreading, possess more densely crowded, thinner, usually cylindrical leaves and possess fewer
flowers and smaller fruits than plants growing in sandplains from Perth to Kalbarri, the
wheatbelt localities (e.g. Narrogin, Borden) and the Stirling Range. However, the variability
is not sufficient to warrant a separate subspecies being created for these populations.
Differences in soil type (i.e. lateritic soils in the Darling Range and granitic soils at Cape
Naturaliste) from that from Kalbarri to Perth (i.e. sandy, quartzite soil) may be one factor
contributing to this variation. However, the soil at the Stirling Range where C. sanguineus
occurs is also a sandy quartzite soil, yet the populations there resemble those at Cape
Naturaliste.

Calothamnus sanguineus is one of only a few species of the genus that are widespread
and exhibit variation throughout their range. lts apparent disjunct distribution in south-west
Western Australia is of much interest, since it is unlikely that limited collecting and/or land
clearing in this vast area would account for the paucity of records.

Although specimens of C. sanguineus may be seen in flower in many aleas throughout
the year, its main flowering period is during the spring months, August to October. The
occasional yellow flowering plant has been observed in the Mt Lesueur area, north of Perth
(Hawkeswood 1980). Figure 4.

4. Calothamnus torulosus Schauer, Regelia, Beaufortia & Caloth. 25 (1843); Schauer in Lehm.,
Pl. Preiss. 1:152 (1844); Benth., Fl. Austral. 3:175 (1867); Blackall, How to Know Westem
Austral. Wildfl.305 (1954); Beard, Descr. Cat. Western Austral. PI.72 (1967);Fairall, Western
Austral. Native Pl. in Cult. 8 (1970); Hawkeswood, Austral. Pl. I l:10, I I (1980); Blackall
& Grieve, How to Know Western Austral. Wildfl. ed.2,3,A:150 (1980). Iype: "In calculosis
ad radices iugi montium Darling'Range dicti, haud procul a villa Maddington, Novembri a,
1839; L. Preiss! J. Drummondl" (lecto, here designated: Preiss 212, LD, Figure 5).
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are known from near Perth i.e. Swanview (Royce 6395), Crystal Brook HlIl lGeorge ll04l),
and Lesmurdie (Muldownie s.n.). Map 3.

Selected specimens examined. WESTERN AUSTRALIA: 8 miles S of Arrowsmith River,
18 Oct. l9'71, H. Demarz 3470 (PERTH, KP); c. 12kmNof Eneabba,4 Attg. 1976,R.J.
Hnatiuk 7 60249 (PERTH); Eneabba, (29050'S, 115018'E), l9 April 1919, T.J. Hawkeswood
s.n. (PERTH, UWA, NE); Eneabba turnoff, (29050' S, ll50l7'E), 19 Lprtl 1979, T.J.
Hawkeswood 7,8,9 (PERTH); On Eneabba-Cockleshell Gully road, Sept. 1969, C. Brindley
s.n. (PERTH); Mt Lesueur,4 Nov. 1962,R.D. Royce 7'737 (PERTH); slopes of Mt Lesueur,
N.H. Speck s.n. (UWA); top of Mt lrsueur, Mll Speck s.n. (UWA); 23 miles from Jurien
Bay towards Eneabba,24 Sept. 1968, M.E. Phillips CBG 027196 (NSW); Cockleshell Gully,
Sept. 1931, WE. Blackall3556 (PERTH); Cockleshell Gully, Aug. 1967,5.H. James (UW A):
Hill River, 30 Sept. 1969, C.A. Gardner 12793 (2) (PERTH); 7 miles NW of Badgingarra,
3 Oct. 1960, BG. Bnggs NSW 144103 (NSW); 7 miles from Jurien Bay tumoff on road to
Watheroo, 16 Oct. 1966, F. Lullfitz 5628 (PERTH); 4 miles NW of Dinner Hill, 3l Aug.'i.97 

5, K.R. Newbey 2301 (PERTH); Badgingarra, 18 Sept. 1959, C.A. Gardner 12316
(PERTH); Badgingarra, Aug. 1968, C.A. Gardner s.n. (PERTH); Badgingarra, l0 Sept. 1960,
L. Steenholm s.n. (PERTH); Badgingarra, 23 Sept. 1962, J.S. Beard 1869 (PERTH);
Badgingarra, Sept. 1965, C.A. Gardner s.n. (2) (PERTH); Badgingarra, 18 Sept. 19'1'7, A.C.
Burns 112 (PERTH); 67 miles NNW of Gingin, 2 Sept. 1970, T.E.H. Aplin and R.G. Coveny
3142 (NSW); between Dandaragan and Jurien Bay, 27 Sept. 1932, W.E. Blackall2901,2923
(PERTH); Mingenew-Mt Misery, (undated), N.H. Speck s.n. (PERTH); Swanview, 1 Oct.
1960, R.D. Royce 6395 (PERTH); Crystal Brook Hill, Darling Scarp, (32001' S, 116001' E),
15 Sept. 1971, A.S. George I l04l (PERTH); Melaleuca Road, Lesmurdie, 29 Sept. 1969,
C. Muldownie (UWA); Swan River, J. Drummord no. 128 (NSW).

Total number of specimens examined. 40.

Comments. Although the species has a somewhat restricted distdbution in comparison to
a number of other Calothamnus species, it is common throughout its range. It is especially
common in the Eneabba-Badgingarra-Cockleshell Gully area where it occurs sympatrically
with C. quadrifdus R. Br. and C. sanguineus Labill. Like its close relative, C. sanguineus,
C. torulosus has a disjunct distribution in the southern portion of its range. In the northem
part of its distribution, the most southerly record is from Mimegarra-Mt. Misery. There are
no collections between here and Perth (c. 100 km distance) wherc only three records are known.
There are no morphological differences between these plants and those of the northern
populations. The absence of records from Pedh to Mt Misery may be indicative of lack of
collections or the results of land clearing (Hawkeswood 1980). The collections from Perth
are from suburbs in which residential development has oc-curred so the survival of the species
in this area appears doubtful in the advent of further development. The size and ecology
of the three known populations ol C. torulosus in the Perth area has not been documented
and, clearly, field studies should be initiated in order to secure areas for its conservation.

Bentham (1867) stated that C. torulosus may be a variety of C. sanguineus. However,
although they are similar and closely related, they differ in many characters, not least by
the fused upper staminal claws in C. sanguineus which is lacking in C. torulosus. Bentham's
(1867) description of C. torulosus isinactwate due to the inclusion of specimens of C. graniticus
T.J. Hawkeswood.

5. Calothamnus lateralis Lindley, Sketch Veg. Swan Riv. Col. 9 (1839); Benth., Fl. Austral;
3:177 (1867); Blackall, How to Know Western Austral. Wildfl. 306 (1954); Beard, Descr. Cat.
Western Austral. Pl.72 11967); Fairall, Western Austral. Native Pl. in Cult. 8 (1970);
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Erect, slender, shaggly, single stemmed, few-branched, glabrous, shrub to 2.5 m high. Young
stems and leaves glabrous. Ieayes scattered, often 4 or 5 leaves together arising from about
the same position on the stem, sessile, slender terete, semierect to erect, rigid, (10 ) 25 30
(35) cm long, 1.5 2 mm wide, obtuse or shodly mucronate, slightly pungent to pungent, oil
glands not prominent. F/owers numerous, arranged in unilateral spikes, (4-) 7-10 tl3) cm
long, usually on leafless portions of stems. Calyx-tube shoft, broadly campanulate, 1.5-2 mm
long, glabrous, green, embedded in the swollen, corky rhachis' calyxJobes erect, deltoid, acute,
slightly concave,0.7 I mm long,0.5'0.8 mm wide, glabrous outside and within;two opposite
lobes slightly larger than other two; margins thin, scarious, ciliate. Petals nafiow obovate,
obtuse, concave, 2.5-3mm long, glabrous, thin, with scarious partially ciliate margins; pale
yellow green, often tinged with pink. Staminal claws t equal, 20-25 mm long, 0.7-l mm
wide, glabrous, dark crimson, yellowgreen towards base; marginal filaments 4 or 5; anthers
oblong, f.7-0.8 mm long, dark brown. Style 15-28 mm long, slender, tapering to stigma,
glabrous, pale red, yellow-green at base; stigma small. Summmit of ouary densely pubescent.
Frzll sessile, depressed globular, 2-3 (-4) mm wide, embedded in the swollen, corky rhachis;
two calyx lobes pe$istent on top of fruit. Fertile seeds few per capsule, narrow-pyriform,
0.7 0.8 mm long, glabrous; testa grey brown, smooth, glabrous. Oyulodes numerous, linear,
linear clavate or narow pyriform, 0.7-0.8 mm long, thin, glabrous, dark cream.

Ikfivation of name Frcm the I-aIin lateralr, meaning "at the side", referring to the unilateral
spikes of flowers possessed by the species.

Habitat. Grows in swamps or damp ground in the coastal south-west corner of Western
Australia. Flowers mostly from June to December.

Distribution. Frcm Lake Pinjar near Wanneroo, north of Perth (31040'S, 115047'E), to swamps
in the Perth district, to Busselton, near Blackwood River (34010'S, 115015'E) then to the
Albany-Walpole district (c. 35000'S, 117040'E). Map 4.

Selected specimens examined. WESTERN AUSTRALIA: Swan River, 1843, Turner s.n.
(BRI); Lake Pinjar, 24 June 1977 , J.S. Beard 8034 (PERTH); Muchea, Nov. 1964, G.G. Smith
s.n. (UWA); Neaves Road, NE of Wanneroo, 3 Aug. 1966, J.J. Havel 310 (PERTH); Neaves
Road, 12 Oct. 1966, J.J. Havel 327 (PERTH); Cannington Swamp, 6 M ay 1948, N.H. Speck
s.n. (UWA); Cannington, 21 Nov. 1903,,4. Morrison s.n. (PERTH); lower Canning River,
12 Nov. I 898, l. Morrison s.n. (BRI); Bayswater, lower Swan River, 5 Dec. 1908, A. Morison
s.n. (BRI); sandplain, Perth, l2 Oct. \9'7'7, R.J. Cranfield 49 (PERTH); Jandakot, 28 Sept.
1979,R. Carys.n. (PERTH); near Banksiadale, 1Dec. 1968,,E Wittwer 735a (KP); 9miles
W of Harvey, Nov. 1958, D.M. Churchills.n. (UW A)t Serpentine, Oct. 1899, R. llelns NSW
144012 (NSW); Serpentine, 29 Oct. 1899, R. Helms s.n. (BRI); Capel,27 Oct. 1946, R.D.
Royce \320 (PERTH); 4.9 miles on Lake Road from North Dandalup bog, 15 Oct. 1969,
H. Ikmarz 1754 (PERTH, KP); along road near Busselton, 13 Sept. 1962, F.W. Went 36
(PERTH); Busselton, 27 Sept. 1944, C.A. Gardner s.n. (PERTH); Tutunup, Busselton distdct,
l3 Sept. 1956, R.D Royce 5462 (PERTH); Flooded Gum Swamp, Muja, Collie, I Nov. 1979,
R.A. Saffrey 1779 (PERTH); 3 km E of Blackwood River Crossing on Brockman Highway
on Augusta-Nannup road, 3 Nov. 1978, G.J. Keighery 1879 (KP); near Chorkerup near Mt
Barker, Dec. 1939, W.E. Blackall s.n. (PERTH); take Chorkerup, 20 Dec. 1939, C.A. Gardner
4330 (PERTH); Merven Lake, c. 12 miles S of Bridgetown near Wilgarup turnoff, 3 Dec.
1962, I'y.A. Loneragan 244 IUW A\; Windy Harbour Road, 8 Jan. 1961 , E. Wittwer 570
(KP); Torbay junction (between Denmark and Albany), Dec. 1902, C.R Andrews s.n.
(PERTH);Bow River,Dec. l9l2, S.l4t. Jackson s.n. (PERTH, K, MEL, CANB, NSW);Scott
River Road,'7 Jan. 196'1, E. Wittwer 554 (KP); near Ravenswood roadside, l3Oct. 1965,
A.R. Fairall 1693 (KP); King George's Sound, 1828'1829, W. Baxter s.n. (BRI).
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Derivation of name. Named after Karl Alexander Anselm Freiherr von Hiigel (1794196 l8j0),
German born Austrian soldier and horticulturist, who collected in Australasia during
1 8 3 0  1 8 3 7 .

Habitat. Grows tn sandy or gravelly clay or sand over latedte in heath or tall mallee scrub.
Locally common. Flowers mostly from April to May and sometimes to September, depending
on local environmental conditions.

Distribution. From Hyden (32028'S, 118042'E), Corrigin (32025'S, 117048'E) to near
Woodanilling (33035'S, 117030'E) then to areas north of the Stirling Range such as Ongerup,
Jerramungup (33055'S, 118058' E) and the Fitzgerald River. Map 4.

The distribution of this species in the wheatbelt has most certainly been reduced through
land clearing; the lack of collections in these areas may be largely attdbuted to this factor.

Specimens examined. WESTERN AUSTRALIA: Hyden, 8 Sept. 1966, M. Barrow 80
(PERTH, KP); NW Plantagenet, June l90l,E. hitzel346 (PERTH, NSW): Avon Locations
19769, SE of Corrigin (32031'S, 117056'E), 7 April 1971,A.5. George 14433 (PERTH, CANB);
sandplarnS of Pootenup (between Tambellup and Cranbrook), I I Sept. 1947, N.T. Burbidge
2460 (BRI); Cranbrook, May 1901, F.L.E. Diels & E. Pritzel s.n. (PERTH); l0 miles E of
Ongerup,22 April 1962,A.5. George 3684 (PERTH); l4 miles E of Ongerup,2g April 1962,
K.R. Newbey s.n. (PERTH); Jerramungup, 26 Aug. 1964, F. LutlJitzL3644 (KP); N of Stirling
Range, March 1952, W.A. Atkins 97 (PERTH); Salt River Road, N of Stirlings, near Camel
Lake, 7 May 1979, G.J. Keighery 2296 (PERTH, KP); Salt River Road, 5 miles from Chesrer
Pass, Stirlings, 3 April 1964, A.R. Fairall 1430IPERTH, KP); 3 miles E of Atbany Highway
along road W from Woodanilling 27 April 1969, A.S. George 9307 (PERTH); W of
Ravensthorye, May ),964, A. Kessell 86 (PERTH); Fitzgerald River, 5 May 1964, C.A.
Gardner 147 \6 (PERTH).

Total number of specimens examined. 19.

Comments. This species has been confused with C. lateralis Lindley, C alfnis Turcz., C.
crasvs (Benth.) T.J. Hawkeswood and C. microcarpusF.Muell. to which C huegelii rs most
closely related. For comparisons with C. huegelii see comments under the respective species.
Schauer (1843) compared the species to C. gracilis R. Br. but it is not closely related since
C. gracilis is a 5-merous species.

There is need to examine the biology and conservation of this species since there are few
collections and it appears likely that there has been significant range reduction due to clearing
in the wheatbelt.

7. Calothamnus crassus (Benth.) T.J. Hawkeswood, stat nov.

Calothamnus laterals Lindley forma crassus Benth., Fl. Austral. 3:111 (1867\: Blackall and
Grieve, How to Know Western Austral. Wildfl. ed.2,3{:152 (19801. Type: Swan River, I
Drummond.2nd Coll. no. 73. (lecto, here designated: K, n.v.; isolecto: NSW, Figure 8).

Erect, much branched, usually compact but sometimes straggly, shrub to 1.5 m high, often
with thick, corky branches; leaf scars prominent on older branches. Young shoots glabrous.
Iaaves cro\rtded, at the ends of branches, sessile, slender, terete, glabrous, semi erect to erect,
rigid, (5') 7-9 (-10) cm long, 0.8-1.2 (-1.5) mm wide, shortly mucronate, pale green; oil glands
ptominent. FIoweN in dense, + cylindrical spikes 3 8 (-9)cm long on portions of stems from
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partially ciliate. Staminal claws equal, (22-) 25'28 (-30) mm long,0.7-1 mm wide, glabrous,
dark crimson to dark purple-red, sometimes pale coloured at base; marginal filaments (6-)
1 8 \9); anthers linear oblong to oblong, 0.8-l mm long, dark brown to black. Style 20 25
mm long, slender, glabrous, dark crimson to puryle-red, stigma small. Summit of ovary densely
pubescent. Fru# sessile, t depressed globular, 3'4 ('5) mm wide, 3-5 mm long (including calyx
lobes), embedded in the swollen corky rhachis; two opposite lobes persistent on top of fruit,
the thinner two wearing or breaking away with age. Fertile seeds few per capsule, pyriform
to almost oblong,0.7-l mm long,0.4-0.7 mm wide, often truncate at one end, glabrous; testa
pale orange brown. Ovulodes numerots per capsule, linear, linear'clavate or narrow-pyriform,
0.6 1 mm long, thin, glabrous, pale buff-brown.

Deriration of name. From the Latin crassus, meaning "thick", probably referring to the thick,
swollen rhachis in which the fruits are embedded.

Habitat. Grows in sand in heath associations. Flowers October to November.

Distribution. Presently known only from Bluff Knoll in the Stirling Range National Park
(34'23' S. I18017' E). There is an isolated record from the Scott River (c. 34020' S I18015'
E) which appears to belong to this species. Map 5.

Specimens examined. WESTERN AUSTRALIA: Stirlings, 22 Aug. 1952, N.H. Speck s.n.
(UWA); Blufi Knoll, lower part on east side of summit, 12 Nov. 1961, A.S. George 3140
(PERTH); south slope of Bluff Knoll, 28 Ocl. 1962, K.R. Newbey 633 (PERTH); Bluff Knoll
massif. 24 Dec. 1919, H.E.M. Dobson 79022 (PERTH); Scott River, 17 Jan. 1945, R.D. Rovce
84 (PERTH).

Total number of specimens examined. 7 .

Comments. Nthough there are very few specimens available for assessment, I have felt justified
in elevating this taxon to specific status. Calothamnus Uassrs is closely relatedto C. Iateralis
Lindley, C huegelli Schater. and C. afjinis Turcz. with which it has been confused in the
literature and on herbarium labels. Calothamnus c/assrs differs from C. lateralis in being
usually a more compact, multi-stemmed shrub, with thicker, corky branches. The leaves of
C crassi.r are shorter, being mostly 7-9 cm long, while those of C lateralis ate mostly 25'30
cm long. The flowers of C crassas are arranged in dense, cylindrical spikes, while those of
C. laterulis are ananged in unilateral spikes mostly 7 l0 cm long. The calyx-tube of C. crassas
flowers is narrowly campanulate, and the petals are prominently acute. In C lateralis (and
C. huegelii) the calyx-tube is broadly campanulate and the petals obtuse. The staminal claws
of C cfassrs have (6 ) 7'8 (-9) marginal filaments, while thope of C. lateralkhave 4 or 5 marginal
filaments. The fertile seeds of all three species are similar but those of C crasszs are pale
orange-brown while those of C lateralis and C. huegelii are grey-brown. In leal morphology,
C crassus resembles C. huegelii more than C. lateralis, but can be easily recognized by the
differences outlined above. In addition, C crassus has been confused with C. afJinis, but they
can be clearly distinguished on a few flower and fruit characters. In C crassas, the flowers
are arranged in uninterrupted, cylindrical spikes, while those of C aJfnis are arranged in
interrupted, unilateral spikes the flowers are also prominently clustered in threes. In C
crassas, the flowering spikes are usually on portions of the stems from which the leaves have
fallen, whrle in C. ffinls they are usually situated amongst the leaves. In C. uassus the calyx'
tube and fruit are embedded in the prominently corky rhachis, while those of C. aJfnis are
only partially embedded in the slightly corky rhachis. The fruit of C. alJinis is also usually
larser than tn C. crassus.
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. .,{. rq:-

Figure 9. Synlypes of Cdlathamnut micrccarpus F. Mucll. var. teres Benth. (KJ

Specimens examined. WESTERN AUSTRALIA: Stirlings, 22 Aug. 1952, N.H. Speck s.n.
(UWA); Stirling Range, 5 Aug. 1968, G. Byrne s.n. (UWA); Chester Pass'Stirling Range,
\l Oct. 1911, Anon (UWA); Stirling Range Drive, l5 km E of Red Gum Pass, 5 Oct. 1976,
B.G. Briggs 6648 (PERTH, NSW); Bluff Knoll, 16 Au'g. 1964, F. LullftzL338l (KP); 3 miles



SuIlJIlS oqt ur e?d/, onnu ') pu. snsson 'J1lptanq, sarcads peleler aqt Utr^ J;fdtJ:d
f,eu 11 uut{lo , Jo uorte^Jesuoc pue fSoloce eqt ̂pnls 01 s}druall? ou uogq e^?q aJaqJ

eser{ruae^ueqsa3u",.r'',u. o,nlfffiR#':$#i':i.ir:l'1lifffj"1il.ffi,Tj::33:$; qorq,{\ poo^\so{^\BH f'I ( qlueS) snssDn J oi pol?loj ,{lesolc oqe st stug[{o snuutoqlolo3

'/ d€I,{ aBUBU Eurtrns oqt Jo quou
uorlnqutslp Jopl,r ? o^eq ol srBadd? sndmot a J q8noqtl? {led leuorlBN sEueu aullJrls
eql uI,{fieculedui^s Jncco ,{eqJ 'l€ctluopr oJ? sercods o,r1 eql sJoloeJ?q3 laqlo IIe uI .(6J 

,
ro S t€) sluoluelrJ Ieur8J?lu qlr,{\ snaelc leurur?ls pu?'apt,{r utru S Z,S I sa^aol }eU sassessod
sorcods rellel aql lnq [enIN' gsnd]oJo.trut J ol peleloJ ,{losolc oqe s srt4p snuraagop)

3pr^\ rulug g-g t ]rnJd

sluauelrJ
purEr?ru (6') l, (-S) qlliA s/relc leuruets

srqoeqr f{roc ^l}q8rls eql ur
Fppoquro ̂JIBr ?d ̂luo trn4 pue oqnt-x,{le]

s3^301
ls8uorue sruels Jo suor od uo fllensn so{rds

Suol ruc (t-) 9-t tZ) se{rds peldrurelur
fllEnsn UI (t-) € (-Z) Jo sdnorE ur sro,rold

3pl,r rxtu i-z ltnlc

slueIIIelrJ
I?UIEJ?I! (/') S-t qll^i s.&elc IBuruElS

stqo?r{J f1Joc'uollo,rs
aql UI peppaqruo trruJ pu? oqnt-x,{l?J

sa^?3[ lnoqll,r
surots Jo suoruod uo ,tlensn se4dg

'Euol ulc (9-) t-t (-Z) so)lds po]drurelurun
ur pa8uerJe 'pop,rojc ,{losuop sro,ii.olC

I

'9

'E

'I

s1u1.{ln 3ypBanq

'zcml srug[[o , pue ren?qcs rylaBanq snuwot\JolrJ uae,rtoq $JueleJJrC .l elqeJ

uoo,{req sac{reroJJrp oqJ re*uepr ore sp*. 0"" fr]}j ,3tj;'.io:',i1i}|1"r,"ff.f!ff$i;:;
SurJnseeu ^lJmsn ${lds ur,sre,rolJ aqt pue (srug,lo.3 ur Buof uic (6-) g 91_9:y; irie UiA"n,l .j
ur Suol urc (6J 9-t t€) lql8uel reprurs;o se^?al o^?q qloq ecurs p15_rj oqr ui qqnhunqi 5r
tlnJrJJrp eJE ,{oqJ lon?qcs ItaSrnq .) ol percIeJ Alasop sr suu.lD snuruDtllolDJ .sluawtuo)

.ZI .pautaDxa suawnads to Dqunu prcJ

'fiJUAd 'u's uostr.tow t/ !206t lco E 
'{oorJ

slloJ :(HJUAd) 9 #DtdS y g '9961 r?l\ '{r?d IBuort?N oBu?U SurTJtS 'p?od ss?d rolsoqJ
uo ,{rlunos IIIo^?JB :(HJUgdl 9I notas 'v 

n'9961 r?t{ 'Ired 
l?uorleN o8ue{ Surrrls

'peou ro^rd tles 'puel dpu€s uo :(HIUg,d.) (Z) Strc buptDD vJ '8(,61 'tco g 'eAu?U 3uI4S
'{?ed s,uellg'qlqlooJ ^uols:(HJdgdl u's IIDlrDtg g ll n.raupro) VJ'8Z6l lro'eAuEX
Surtrris '{?sd s.uellg Jo lool :(HJUAd) BBS taqKaN A X'Z96l tro 8Z 

'sse3cns lI tr Jo N
I6snuutDqlolo) 'poo,rsolMeH 

f I



92 Nuytsia Vol.6, No. I  (1987)

9. Calothamnus microcarpus F. Muell., Fragm.3:ll3 (1862); B€nth., Fl. Austral.3:l17 (1867);
Blackall, How to Know Western Austral. Wildfl. 306 (1954)t Beard, Descr. Cat. Western
Austral. Pl. 72 (1967). Type: " Ad fltnen Kalgan Australiae occidentalis. Aug. Oldfield" (n.v.)

Erect, compact or spreading, rigid, single or multi-stemmed, much-branched, usually
glabrous shrub to 1.5 m high. Young shoots densely appressed pilose, becoming glabrous
wilh age. Leaves sessile, linear, thick, flat, rigid, semi erect to erect, (4 ) 5 9 (-10) cm long,
1.5'2.5 mm wide, glabrous, shortly mucronate or sometimes obtuse, twice channelled above
and below, tapering slightly at base, dark green; oil glands prominent and randomly distributed.
F/owers in short, prominent clusten of 2 3 (mostly 3) arranged in interupted, unilateral spikes
(3 ) 4-6 f7) cm long, usually on portions of younger stems amongst leaves. Calyxlube short,
broadly campanulate, L5 2.5 mm long, glabrous, rhachis prominently dilated at base of calyx
tube; cnlyx-lobes erect, deltoid, acute to obtuse, I 1.5 mm long, 0.6'0.8 m wide, g.labrous outside
and within; margins thin, scarious, ciliate. Perals oblong elliptical, obtuse or slightly acute,
concave, (1.5-) 2-2.5 mm long, glabrous, orange-brown, thin, with thin, scarious, partially
ciliate margins; central vein prominent. Staminal claws t equal,20-25 ('28) mm 1ong,0.3-0.8
( l) mm wide, glabrous, dark red, becoming yellow-green towards base; marginal filaments
(3 ) 5 or 7 l9), anthers linear-oblong, 0.5 0.7 mm long, dark brown to black. SrI/e 20-30 mm
long, slender, tapering to stigma, glabrous, dark red, becoming yellow green at base; stigma
small. Summit of ovary densely pubescent. Fruir sessile, depressed globular, densely crowded,
(2-) 3-4 (-5) mm long, 4-6 mm wide, only the base immersed in the rhachisi lobes initially
present, inflexed, two opposite lobes prominently thickened, the remaining two thin, dry,
usually wearing away with age; orifice c. 1.5 mm diameter. Fertile seeds few per capsule,
narrow-pyriform, 0.7 0.9 mm long, glabrous;testa grey-brown. Ovulodes numerous, thin,linear
to linear clavate or narrow pyriform, 0.6-0.8 mm long, glabrous, cream.

Derivation of name.Frcm the Greek micros, meaning "small", and carpos, meaning "fruit",

refering to the small capsules. However, its closest relatives, C. affinis C. schaueri, C.
lehmannii, C. planifolius, C. lateralis anrJ C. huegelii and C prerssll all possess similar fruits
which are the smallest type in the genus.

Habitat. Grows inlateritic clay soil in Erlcalyplus scrub or sandy soil in mallee heaths. Flowers
mostly from September to November.

Disttibution. Cranbrook area (c. 34020' S, I17035' E) and the Stirling Range National Park
to an area between Napier and Mt Many Peaks (c. 34052' S, 118'05' E). Map 7.

This species has been poorly collected between the Stirling Range National Park and the
Napier-Mt Many Peaks area. This may be due to lack of collecting, but more likely is a result
of land clearing.

Specimens examined. WESTERN AUSTRALIA: 15 miles E of Cranbrook, 26 Sept. 1965,
K.R. Newbey 1870 (PERTH); Albany Highway, Cranbrook turnoff, l l Nov. 1961,,4.^S.
George 3090 (PERTH); near Cranbrook, l0 Nov. 1927, C.T. White s.n. (PERTH); Stirling
Range,9 Oct. 1902, A. Monison s.n. (2) (PERTH); Stirling Range, l0Nov.1921,C.T. White
5439 (BRI)I Red Gum Pass, 9 Oct. 1902, A. Morrison s.n. (PERTH)I E from Solomon's Well,
28 Sept. 1902,,4. Morrison s.n. (2) (PERTH); Peak Donnelly, Ocr. 1956, C.A. Gardner s.n.
(PERTH); Stirling Range, Sept. 1921,E.H. Pelloe s.n. (PERTH); Stirling Range, Oct. 1951,
A.M. Baird s.n. (UwA); Stirling Range, Oct. 1930, E ,4sftby NSW 144001 (NSW); Stirling
Ranges, Oct. 1901, E Prlael NSW 144002 (NSW); Mt Hamilla, Stirling Range, on Hancock
property, 9 miles along Salt River road from Cranbrook, 9 Oct. 1968, E.M. Canning CBG
031863 (NSW); Between Napier and Mt Many Peaks, 5 Oct. 1961, A.R. Fairall 2245
(PERTH); Stirling Range, 9 Oct. 1902, A. Morison s.n. (2) (PERTH).
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pyriform to pyriform, usually truncate, glabrous; testa dark grey-brown. Owrlodes numerous
per capsule, 0.5-0.8 mm long, linear or linear-cuneate, glabrous, pale yellow.

Derivation of name. Named after Dr Johann Augustus Ludwig Preiss (l8ll 1883), who
collected plants in Western Australia during 1839-1841.

Habitat. Grows rnwell-drained gravelly sand or gravefclay in closed heath with Xanthorrhoea
reflem, Banksia sphaerocarpa, Calothamnus quadriJidus etc., or in open heathwith Eucalypttts
marginata, Banksia, Melaleuca etc.Flowem mostly from July to October and early November.

Distribution. From Tutanning Reserve, east of Pingelly (c. 32032'S, 11'1025'E), to Kojonup
(33050' S, 117010' E), Tambellup (34003' S, I17038' E) and Cranbrook (34018' S, 117032' E).
The most southerly limit of the species'range occurs near Albany (34059'S, 117'58'E). Map 8.

Specimens examined. WESTERN AUSTRALIA: Tutanning Reserve, l7 miles E of Pingelly,
l9 Sept. 1962, R.D. Royce 7597 (PERTH); Tutanning Reserve, 17 miles E of Pingelly, l0
Ocr. 1967, G. Heinsohn 4l (PERTH); Yornaning Reserve 18952, c. l9 km E of Yornaning
Siding, 35 km SE of Pingelly, 12 Sept. 1975, B.G. Muir 489 (4.2\ (21 (PERTH); Albany
Highway, 144 km, 20 July 1967, F. LullJitz 1122 (KP); Near Haddleton Springs, between
Boyup Brook and Darkan (33038'S, 116034'E), 3 Oct. 1911,A.5. George 11135 (PERTH);
142 mile peg Albany Highway, (near Kojonup), 20 July 1962, F. Lullfitz 648/6212 (PERTH);
147 mile peg, Albany Highway Kojonup), 9 Aug. 1958,.4.S. George l7 5 (PERTH); Tambellup
lmdated\, F. LullJirz s.n. (PERTH); l0 miles NW of Cranbrook, 20 Oct. 1963, K.R. Newbey
I 162 (PERTH); 49 km SW of Kojonup on Frankland road (Towerlup Road), (34010'S, 1 16059'
E), 3 Oct. 1978, A.S. George 15243 (PERTH); Ledge Point Road, (34059'S, I 17058' E) (near
Albany), 9 Nov. 197 4, D.J.E. Whibley 517 | (PERTH); Denmark,9 Dec, 1962, A.S. George
4288 (PERTH).

Total number of specimens examined. 15.

Comments.The type of this species was collected from near the Gordon River in 1840, west
from the present site of Cranbrook. However, there appear to be no recent collections from
the Gordon River, although one has been made north west of Cranbrook. Most of the
remaining populations are now confined to road verges, particularly in the southern part of
the species range. Land clearing for agriculture has eliminated most of the original occurrence
of the species. The future of the roadside populations seems tenuous in view of future
roadworks, road maintenance and the invasion of weeds. Only a few plants of C. preissii
are known to occur in reserves, i.e. at Tutanning and Yornaning, and a combination of
increased fire frequency and drought appears to be placing the species under stress in these
areas. Recommendations for the consenation of this rare species have been provided by lrigh,
Boden & Briggs (1984).

It is interesting to note the differences in the type descriptions and the redescriptions of
C. preissii regarding the number of marginal filaments (anthers) of the staminal claws. Schauer
(1843) and Schauer in Lehmann (1844) noted that the largest staminal claws had 5 anthers,
while the smaller ones had 3 each. On the other hand, Bentham (1867) stated that the largest
staminal claws had 5-9 marginal filaments each, while the others possessed I or 2. Ktnze
(1847), in his description of C. Iaxa (which undoubtedly is a synonym of C. prerisli despite
the destruction of the type specimen during World War II), stated that the stamens each
have 7 anthers. In the material I had available for dissection in 1980, the larger staminal
claws possessed 5 or 7 anthers (in undamaged material) and the lower ones 1 or 2. It therefore
appears that Bentham was the most accurate in regards to the description of these floral
structures. Following Schauer's early diagnosis, I erroneously stated (Hawkeswood 1980) that
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Low, often prostrate, spreading shrub to 30 cm high, with thin stems. Young shoots usually
glabrous but sometimes pilose. leaves, scattered or arranged in loose whorls, sessile, Iinear,
terete or slightly flattened, (10-) 12-20 ('25) cm long, 0.6-l mm wide, pale green, glabrous
or slightly pilose, finely acuminate, not pungent. Flowers in dense cylindrical spikes 2-3.5
cm long, usually on portions of stems without leaves. Calyx'tube short.broadly campanulate,
1.5-2 mm long, glabrous, rhachis slightly dilate at base; calyx lobes equal, deltoid, acuminate
obtuse, 0.5-0.8 mm long, 0.5 0.8 mm wide, slightly concave, erect or slightly spreading, glabrous
outside and inside, margins slightly fimbriate. Petals almost elliptical, concave, acute, I 1.5
t2) mm long, glabrous, papery, pale brown with thin, pale, ciliate margins. Staminal claws
equal, (4 ) 5 6 mm long, 0.3'0.5 mm wide, glabrous, deep red brown; marginal filaments 2 4;
anthers oblong elliptical, 0.6-0.7 mm long, dark brown. Sry/e slender, 5-8 mm long, glabrous;
stigma small. Summit ol orary densely pubescent. Fr,lt sessile, densely crowded, truncate
conical to almost cylindrical, {2.5-) 3-4 mm diameter at base, (2.5') 3 4 mm Iong (including
calyx lobes), smooth or sometimes wrinkled, dark grey; calyx'lobes initially persistenti thinner
two opposite lobes wearing with age. Sry/es often persistent in fruit. Fertile seeds lew to many
per capsule, narrow-pyriform to pyriform, 0.6'0.8 mm long,0.5-0.7 mm wide, usually truncate
at one end, glabrous, testa dark grey brown. Ovulodes numerous per capsule, linear or linear-
cuneate, 0.5 0.8 mm long, glabrous, pale yellow.

Derivation of name. Named after J.C. Schauer (1813-1848), who published on Myrtaceae
(Beaufortia and Calothamnus) ftom Western A ustralia during 1843 1845 and who provided
the first comprehensive treatment of the genus Calothamnus.

Habitat. Grows in sand over literite in the Albany area and in sand on edges of swamps
near Mt Barker and near the Stirling Range. Flowers mostly from October to December.

Distribution. From Chester Pass in the Stirling Range (34022' S, I18008' E) to Mt Barker
(34'37' S, 117038' E) and areas in the vicinity of Albany (35002' S, I17053' E). Map 9.

Specimens eramined. WESTERN AUSTRALIA: 3 km S of Mt Barker, 20 Oct. 1914. K.F.
Kenneally 2315 (PERTH); 3 km S of Mt Barker, 25 Oct. 1911, K.F. Kenneally 6416 (PERTH),
4 miles (6.4 km) S of Mt Barker, I I Dec. 1973, K.F. Kenneallt 1223 (PERTH); 4.1 miles
S from Chester Pass Road, l4 Sept. 1966, E.M. Bennett 1019 (PERTH); Chester Pass, 10
Oc1.1962, A.R. Fairall556IPERTH, KP); l0 miles N of Albany,29 Aug. 1966. K.R. Newbey
2503 (PERTH); Albany Denmark road, April 1943, C.A. Gardner s.n. (PERTH); Denmark,
9 Dec. 1962, A.S. George 4288 (PERTH); King George Sound, {undated), W. Baxter s.n.
(PERTH); Gull Rock Road, E of Albany,22 Oct. l9'75, A.S. George 14187 (PERTH); 2.5
milesWof Narrikup, junction of HayandLake Barns Roads, l0Sept. 197l, K.F. Kenneally
1 U 2 5 5 A & B ( U W A ) .

Total number of specimens examined. 13.

Comments. The type ol C. schaueri and ol its synonym C. schoenophylla were both collected
from King George Sound (Albany) by (J.A.) Ludwig Preiss in 1840. Later collectors have
not significantly extended the range of this species. It is apparently rare and localized, occurring
in small populations. Most of the records are from road verges, with the remainder from
pivate property. Land clearing for agricultural purposes has eliminated much of the original
habitat of this species between Albany and the Stirling Range. There is only one record from
the Stirling Range National Park, but the present status of C. schaueti at this locality is not
known. Recommendations for the conservation of this rare, distinctive species have been
provided by Leigh, Boden & Briggs (1984).
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Sept. 1965, F.W. Humphreys s.n. (PERTH); 2 miles N of Red Gum Pass, Stirling Range,
lOSept. 1960, BG. Briggs NSW l,+4005 (NSW); Stirling Range, 8 Oct. 1964, C A. Gardner
F3a0 (PERTH): Westein Stirlings,27 Sept. 1963,-E Witth,et 294 \PERTH, KP); 49 km SW
ol  Kojonup on Frankland Road (Tower lup Road),  (34010'S,  I l6 '59 'E) ,3 Oct  1978,  '1 . .S.
Georse 15238 {PERTH); Sof Tenterden,25 Sept. 1902,,4. Morrison s.n. (2) (PERTH): south
border ol Stirling Range National Park, 8 Oct. 1962, A R. Fairall 430 (KP).

Total number of specimens examined. 12.

Comments. Calothamnus lehmannii is closely related to C. schaueri Lehm and C. preissii
Schauer. It differs from the former species in having the staminal claws unequal (the two
upper claws are larger with more anthers than the lower ones). InC schaueri,Ihe stamtnal
claws are more or less equal with 2 4 anthers. In C. preissii, the upper staminal claws have
5 or ? anthers. while the two lower ones have I or 2. In C. lehmannii, the upper staminal
claws have 4 or 5 anthers while the lower ones have I or 2. In the field, C. lehmannii can
be easily distinguished from these other two species in having shorter leaves mostly 1.5-2 5
mm long and shorter staminal claws usually less rhan I cm long. ln the original description
ol Schauer (18,131 {and also that ol Schauer in Lehmann, 1844), the upper staminal claws
are described as having 7 anthers only. with the Iower ones being sterile (without anthers)
This is clearly erroneous. Likewise, the description of Bentham (1867) is somewhat misleading
He claimed that the staminal claws are natrow, "one with 5 to 7 filaments, one with 3 to
5, the two othen tapering into a single filament with one anther". Turczaninow (18'19) in
his description of C plumosus noted the upper staminalclaws possessed 3 anthers only while
the lower ones were reduced to one anther. It should be noted that the anthers ol Calothamnus
have weak connectives and in dried specimens they break off with the slightest disturbance
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Derivation of name. From the Latin planus, meaning "flat", and folium. meaning "leaf".

Habitat. Grows in gravelly clay soil in mallee heath communities. Near Nyabing the species
grows in clay in mallee Melaleuca scrub. Flowers September to November.

Distribution. From Boyagin Rock Reserve (32030' S, I 16055' E) and Pingelly Reserve (3203 1'
S,  117 '25 'E)  to  the Kuker in-Tar in  Rock area (33006'S 3301I 'S,  I  l8 '00 'E I  l8 '13 '  E)  and
the Nyabing-Pingrup area 133030'S, I18005'E 118035'E) with an isolated record from near
Kojonup (33038' S, 117005' E). Map 9.

Specimens examined WESTERN AUSTRALIA: 1844, Drummond.2nd Coll. No. 58. NSW
144014 (NSW); Narrogin, l8 Oct. 1957, W.H. Butler s.n. (PERTH); Tuttaning Reserve, 17
mi lesEof  Pingel ly ,  l9Sept .  1962,R.D.  Roycel512 (PERTH)t  Tar in  Rock,29 Oct .  1961,
C.A. Gardner 13648 (PERTH); l6 miles W of Lake Grace, ll Nov. 1931, W.E. Blackall
1319 (3) (PERTH); 20 miles W of Lake Grace, l2 Oct. 1960,,4.S George 1532 (PERTH)I
5 mifes W of Kukerin,29Oct. 1962,J.5. Beard 2140 (PERTH, KP)l 4 miles NW of Nyabing,
29 Sept. 1963, K.R. Newbey 992 (PERTH); 15 miles W of Pingrup, 14 Sept, 1961, R.D
Royce 6696 (PERTH); Boyagin Rock Reserve,6 Nov. 1969, H. Demarz 1845 (KP); I mile
SE of Nyabing, l4 Nov. 1969, V. Mann and A.S. George 153 (PERTH)l Nyabing, Oct. 1956,
V. F. McDougall 6182 (PERTH); 16 miles N of Kojonup on Albany Highway, 26 Oct. 1977,
J.S. Beard 8197 (PERTH).

Total number oJ specimens examined. 16.

Comments. Calothamnus planifolius has been confused with C. microcarpas F. Muell. in
herbaria. Although the leaves of both taxa are flat and similar in other morphological features,
the leaves of C microcarpus arc mostly 5 9 cm long, 1.5 - 2.5 mm wide, with two, prominent
longitudinal furrows both adaxially and abaxially. ln C. planifolius, the leaves are mostly
4-5 cm long, 3 5 mm wide and without furrowsi however, the midrib is prominent on the
abaxial surface and in dried specimens becomes even more so due to shrinkage of tissue either
side of the central vein. The fruit of C. microcarpus are usually larger (4-6 mm diameter)
than those of C planifolius (3 5 mm diameter). The flowers ol C. microcarpus are arranged
in groups of 2 4 (mostly 3) in interrupted spikes, whereas those of C planifolius are uowded
into more or less uninterrupted spikes. Calothamnus microcd4pls occuls in the Stirling Range
and associated areas to the south, while C. planifolius has a more northerly distribution.

There are no published studies on the ecology of this species and land clearing throughout
the wheatbelt north of the Stirling Range has undoubtedly reduced its populations. Studies
should be undertaken to monitor populations in these areas as further threats of fire and
more clearing may lead to its extinction. lts status in Tuttaning Reserve (east ol Pingelly)
and Boyagin Rock Reserve should be examined in the near future since fire, drought and
human disturbance may be threats to its survival in these areas.

14. Calothamnus pallidifolius (Benth.) T.J. Hawkeswood, stat. nov.

Calothamnus planifollzis Lehm. var. pallidifolius Benth., Fl. Austral. 3:177 (1867); Blackall
& Grieve, How to Know Western Austral. Wildfl. ed.2, 3A:l5l (1980). Zype: "J. Drummond
n.40, and 2nd Coll. n. 72" (lecto, here designated: Drummond 2nd Coll n. 12 (.1844) ? K.
n.v . ;  iso:  NSW 144015,  F ieure 13) .
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sometimes obtuse, not pungent; veins prominent in dried specimens; oil glands prominent.
F/owers mostly in threes, in dense, unilateral to almost cylindrical, usually uninterupted
spikes, (3-) 4-6 (71 cm long, embedded in the swollen, corky rhachis. Calyxtube shortly
campanulate,2-2.5 mm long, glabrousi' calyx lobes t equal, deltoid, acute to slightly obtuse,
concave, erect,0.8-1.2 (-1.4) mm long, glabrous outside and inside; margins thin, scarious,
ciliate. Petals narow'elliptical to elliptical, acute to slightly obtuse, (1.5 ) 2 2.5 ( 2.8) mm long,
glabrous, orange-brown, papery, with thin, scarious, partially ciliate margins. Staminal claws
+ equal, (20-) 22-25 ('30) mm long. 0.7-l mm wide, glabrous, dark pink to crimson in upper
half to two{hirds, yellow-green in lower portion; marginal filaments (5-) 7 l-9): anthers oblong,
0.7-l mm long, dark brown or black. Sry/e 20-35 mm 1ong, slender, stigma small. Summit
of ovary densely pubescent. F/rll sessile, t depressed globular, 4-5 (-6) mm diameter, 2-3
mm long, densely crowded, almost covered by the prominently dilate and slightly swolien
rhachis; two opposite lobes prominently thickened and deflexed over orifice; orifice c. 2 mm
diameter. Fefiile seeds few per capsule, linear-clavate to broadly pyriform, 0.7-0.9 mm long,
usually truncate at one end, glabrous, testa dark brown. Ovulodes numerous per capsule,
linear to linear clavate, 0.7 I mm long, often obliquely truncate at one end, glabrous, pale
buff'brown.

Ikrivation of name. From the Latin pallidus,meaning"pale", andfolium, meaning "a leaf",
referring to the pale green leaves possessed by this species.

Habitat.In lateritic soil in open woodland of Eucalyptus marginata and E. haematoxylon.
Flowers November.

Distribution. Presently known only from the Whicher Range (33047'S, I 15031' E) south-west
of Busselton. Map 9.

Specimens examined WESTERN AUSTRALIA: Whicher Road, Whicher Range, (+ 33047'
S, 115031'E),23Nov. 1975,,4.S George 14218 (PERTH); Whicher Road, Whicher Range,
l5 May 1980, T.J. Hawkeswood 290, 291, 292, 293,294, 295 (PERTH); Whicher Road,
Whicher Range, l5 May 1980, T.J. Hawkeswood & D.G. Knowles 1 (PERTH); Hill Road,
Whicher Range, 15 May 1980, T.J. Hawkswood 296 (PERTH).

Total number of specimens examined. 10.

Comments. This is a rare species, probably endemic to the Whicher Range. At the time of
wdting (1980) the species was not represented in any Reserve or National Park. The specimens
collected by the author and D.G. Knowles during May 1980 were growing in sandy soil in
disturbed situations by the roadside. These populations were found to be small (i.e. < 100
plants) at each locality. Due to the small population sizes and exposed habitats by the roadsides,
the plants would appear vulnerable to the effects of roadwork extensions and similar
disturbances. The flora of the Whicher Range has been listed by Hussey (1977). The "new

species" of Calothamnus listed in that report is C pallidifolius. It would seem vital that
protection should be given to this rare and vulnerable endemic by setting up a National Park
in the Whicher Range to conserve this and many other rare taxa (Husey 1977).

Calothamnus pallidifollm is closely related Io C. planifolius Lehm. and to a lesser degree,
C. microcarpus F. Muell. It is clearly distinguished ftom C. microcarpas by having
oblanceolate, mostly glaucous, somewhat coriaceous, smooth leaves mostly 4-6 cm long and
6.5'10 mm wide. In C miuocarpus, the leaves are linear, dark green, mostly 5-9 cm long
and 1.5-2.5 mm wide, with two distinct furrows adaxially and abaxially. It was Bentham
(1867) who first noticed the close relationship between C. pallidifolius and C. planifolius,but
he only recognized the former as a variety of the latter, stating that pdllidifolius differed rn
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30'35( .40)mmlong.{2)2.53 '5( .4)mmwide,g labrous,p inktodarkpink;marginal f i laments
iiOl'2Z Zo tZZi oithe rs \near,2-2.5 mm long, vellow brown Stvle slender (20 )25-32 ('35)

[* f""g, gf^rt.ir"i, stigma small. Summit of olary densely pubescent Frllt sessile' ovoid'

is-ii-rn"m tng tinciudilng the thickened calyxlobes), I l-15 mm wide, densely pubescent but

becoming glab,-rous with age; two opposite lobes prominently thickened, reflexed; remaining

i*" i"U.i,t in"*, ,ometi;ei wrinkl;d, deflexed, often wearing away with age. Fertile seeds

;;;;il;;;;dJ i,tinear, z'z'.s mm lons, 0.3'0 6 mm wide, usuallv truncate at one end'

ungulur, gl'uU-ui; tesia chocolate-brown Ovulodes numerous per capsule, similar to fertile

seeds. c. 2 mm long, Yellow brown

Derivation of name. From the Latin rapes, meaning "rock or cliff', referring to the habitat

of this species.

Habital. Grows amongst rocks or in rocky' skeletal granitic soil in heath or semi-woodland'

;r;;lf "1""g *;"rco"urses with Grevillia pinnatifda. Pe-trophile .biloba' Dryandra nivea'

iiiiiltii p"&iroto, Hibbertia hvpericoides and Xanthotrhoea preissll (Darling Range) and

iw"iit ii oryorai, Metateuca ind Casuarina (Boyagin Rock) Flowers mostly from August

to October.

Distribution. This species has a restricted disfibution, the nolthern limit is in the Red Hill

area (on road to Toodyay) north'east of Perth, along the Darling-Scarp to the Gosnells area
(east of Perth). A disjunct population occun at Boyagin Rock (32"30' S, 1160 54' E) which

is the most eastetn and southern record for the species. Map l1

Selecteti specimens examinecl. WESTERN AUSTRALIA: O'Brien Road, off 2f m O{o-o{11l
Road, "on granite rocks in gravelly sand", l4 Sept. 1964, R.A. Saffrey 129 (2) (PERIII);

O'Brien Ro-ad, t 3 miles N of Toodyay Road, I Oct. 1963,,4 S. George 5921 IP-ERTH);
towards top oi n"o Hilt, Toodyay Rd., l6 Aug. 1961' A.S George 2660 (2) (PERTH); c'

16 km from Albany Hiihway iurnoff on Brookton Road' 3 Dec. 1968' H' Demarz D833
(PERTH, KP); near'Canning Dam, l6Nov. 1977,R. Tlneffl s.n (UWA); Red Hillon Toodvav
iA., at f,arting Scarp, 5 Sept. 1969, K.R Newbev 2971 \PERTH); Gosnells, I Sept l957
(l),2 Dec. l95t (3), i oct. 1958 (2), McLachlan s.n. (PERTH); Pages Wav, Gosnells, 1 Sept'
isis, n.f Cranfeld 52lC \2) (PERTH); Pages Wav, Gosnells, 20 June 1919, T J Hawkswood
& R.J. Cranjl;ld I (PERTH); Pages Wav, Gosnells, Darling-!.1nge, 4 Aug- l2AI!
Hawkeswood 82 \3) (PERTH);Banington Quarrv, 1l Sept. 1979,HDemarzDl4ll (PERTH);

Boyagin Rock (32030'S, I16054'E),21 Ocr. 1972, E. l|/ittwer W.81'l (PERTH' KP); Bovagin
noiti zs July 1976, 

'M.E. 
Trudgen 1690 (PERTH); Bovagin Rock, I Mav 1980, Zl

Hawkeswood s.n. (PERTH).

Total number of specimens examined.26.

Comments. This is a rare but distinctive species related closely only to C graniticus T J
Hawkeswood (see comments under this species).

This species is commonly called "Mouse'ears" because the fruiting capsules bear thickened
calyx-lobes (Figures 15, 16), of which the two thinner opposite ones are curled backwards
and resemble the ears of a mouse. The fruit is usually covered in short, dense, silver hairs
adding to this appearance (Figures 15, l6). Sometimes only one lobe becomes thickened (Figure

t6)l this rarely occurs in other Calothamnus species.

Bentham (1867) related C rupestris Io C ylllosas R.Br. but there is no close relationship
because C villosus is a 5-merous species. Schauer {1843) and Schauer in Lehmann (1844)
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During early 1984 Mr W.M. Molyneux of Victoria sent me specimens of C. graniticus
ssp. Ieptophyllus (Benth.) T.J. Hawkeswood that he had collected from the Stirling Ranges
This cblection represents a considerable range extension from the Dwellingup and Wellington
Dam areas to which I stated (Hawkeswood 1984a) it was confined. This disjunct distribution
is somewhat similar to that of the related species C. rupestris (Map l1) The conservation
of subspecies leptophyllus is rather tenuous in the Dwellingup and Wellington Dam ateas
due to its small population sizes (less than 40 plants at each site) and the heavy industrial
development in these areas. However, Mr Molyneux informs me (pers. comm. 1984) that
the su6species is common but locally distributed in the Stirling Range and its survival there
seems assured at least for the short term.

The closest relative of C. graniticus is C. rupestris Schauer, but the two species can be
clearly distinguished in leaf morphology and pubescence on the calyx-tube. The leaves of
C. priniticus measure mostly 4-8 cm long, whereas those of C. rupestris are mostly 2 2.5
cm"long. The calyx-tube oI C. rupestris is densely pubescent, while that ol C. graniticus is
usuallv elabrous and verrucose.

106

Distribution. Map 1 1; see also Hawkeswood (1984a).
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FiEure 16. Close.up of malvef it ol Calothamrrs ruper,r.t Schauer, showing one thickened lobe, (the small one
is ihin and will wiar away with age), an unusual feature of Cdlothamnus Ir]JlI

17. Calothamnus asper Turcz., Bull. Soc. Imp. Naturalistes Moscou 22: 25 (1849); Benth.,
Fl. Austral. 3: 180 (1867): Beard, Descr. Cat. Western Austral. Pl. 72 (1967); Hawkeswood,
Austral. Pl. I l:19 (1980); Blackall & Grieve, How to Know Western Austral. Wildfl. ed 2,
3,A:154 (1980). Type'. Drummond 4th Coll. no. 60 (holo: KW, photograph seen, Figure 17;
iso: LE, photograph seen, Figure 18).

Erect, single-trunked, much branched, tall shrub mostly to 3.5 m high, branches often with
leaf scars; trunks with thick bark often splitting at the base. Young shoots sparsely pilose.
leaues densely crowded at ends of branches, sessile, erect, broadly linear, attenuate towards
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Total number of specimens examined 6'

Comments. Bentham (1867) in his redescription ol C asper noted that the species was closely

,rl^tii-tV.-ii"arnai, R.Br. but differed in the "foliage and in the large fruits". Calothamnus

,rr"ilt".ituinfv ciosely allied to C. quadriJidus, but ieveral characten justify the retention

;? ,;t;. ;'duiui. ip..i.t Calothamnus asper has flat,.pilose Ieaves (especiallv pilose

"ir trr.'."igi"tj, ."tity't.z-t s mm long, 1 4 2 mm wide, the calvx tube is broadly

;;;;;;;i;t.. ;;rttv s-o *. long, glabroui, and the staminal claws have 27 30 marginal

iif""i""ir-ifri fr"it ii q t Z mm tong. 8l l0 mm wide anrl the testa of the fertile seeds is chocolate

tr*n in.otor.. Calothamnus qiadrAdus has blightly flattened.to terete' pilose to hirsute

Ieaves (sometimes glabrous), mostly I 5-2 cm tong, 0 8't 5 mm widel the calyx{ube is usually

"rrr"* ar*pa"rfite, 3-4 mm long, glabrous or shortl) pubesc-ent; the staminal claws have

rilrtrv iazfi"rctnuifitu..ntr. ihi fruit measures mostly 7 9 mm long and 7-8 mm wide'

;;;ir.,;" oi ifie fertile seeds varies in colour from grey to lighr chocolate brown.

Kenneally (1977, p. 66) records C- aspertn red soil at Monl's Wetl Gully and Fowlers Gully'

o.l-rr. otrrJriu"o, in the wongan Hiils area C quadrifidus is_recorcled only from Mortlock

Ciiet in tne Mortiock Reserve (no. 23313) on yillow sand. My own observations there in

1980 verified that there was no overlap in distribution between the two species' and it.seems

pioUuti. tftut no gene llow occurs between them C' asper i:s restricted to closed scrub with

Tiiiiriro ,o*pirtrir, Melaleuca rariula ar'd Acacii acuminata at Monks Well Gully

(K;;.;iiy tili, p. l'81and on the alluvial gullv floor with Acacia ligustrina' Casuarina
';;;;;t;it. 

M. riiula and Dotlotraea species (Kenneallv 1911'p 20\ ' In the Mortlock Flora

F(riirc i.' ii"iiiiiirs ir restricted to shrubland with lla kea' Acacia and Persoonia spectes

(Kenneally 1917, P. 16).

Calothamnus asper is also closely related Io C honatoph)'ltus F Muell ' but differs in

fr""i"e f.u"it .otily 1.2-1.8 cm long, 1.4'2 cm wide, pilose.on the margins' scabrous.and

;;;;it ;;";;;;i ile.nos of branJhes, and the marginal filaments on the staminal claws

il#,;;10. i; c iiiiLpnvm, the leares are mo'tl1 2 &5 cm long' l 5 l0 mm u ide'
glabrous, smooth, conaceous, scattered while the marginal filaments number 20-25'

Calothamnus asper. while protected in the Wongan Hills area' wou!d still seem to be under

tfrr""'iii". ili.t "'ra droughi. The populations should be monitored 1br any decline due to

these lactors.

18. Calothamnus pinifolius F. Muell', Fragm' 3:153 (1862); Benth.. Fl. Austral.3:179: (1867);

i,i;"ilii i{o; ;"'inow western Austral wildfl 306 (1954); Beard, Descr- c-at western
A.tii"f. 'pi. 12 (1967l; Hawkeswood. Austral. Pl l1:16 19{1980); Blackall & Grieve' How

io ir"* W"rt"i" euitrul. WitOtt. "0.2, 3A:1 53 (1980). Tlpe: "ln locis saxosis aridis montium
juxta rivum Phillips River' Maxw." (holo: MEL, Figure l9)'

Erect, much-branched, prickly shrub to 2 m high Young shoots pilose; stemb and.lea\es

often Uecoming gtabrous with age, mature leaves often pilose on lower half leaves densely

cio*aeO, r.ssi6,it.nder, terete, (1.2 ) 1.8 2.5 ( 3) cm long,_l-1 .4 mm wide, mucronatei pungent'

J.'ril;;;;ili;lils-oi'piiose.'Flowers in a short, cylindricat (sometimes t unilateral) spike

oi S-z"O no*"'tt, att"ost hidden by dense foliage. Calyx tube t-campanulate, tapering somewhat

;i L;,';.";;ii;;tit"ent, +-j mm long, rhachis sliehtlv dilate at base; calvx lobes atmost

;;ui,i;;pp;.ii" Iobes slightlv larger th;n other. two..narrow deltoid, acute' slightlv concave'

:1,i.: nt- foru, densely pu6escint 6uside, shortly pubescent inside. Pelr/s narrow obovate,

""..r".,-orttr1., Z S-j t:: Si mm long, glabrous,'pipery -with thin' scarious' often partially

;ili;;;;;gil,;"i; brown staminal iiaws + equal,20'25 mm long 1-l 4 mm wide' glabrous'
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Specimens examined. WESTERN AUSTRALIA: 0.25 miles N of Qualup Hcrnestead, l-3

June 1969, H. DemarzDll0g (PERTH, KP); Hill behind Qualup Homestead,28 Nov 1960,
A.S. George 1755 (PERTH); Hill behind Elverdton Coppermine, 12Sept. 1952, A S Gmrge

293 (2) (PERTH)i West Mt Barren, 29 Nov l960, '4.S George 1800 (PERTH); Fitzgerald
Reserve, summit'of Woolberup Range, 4 Aug. 1970, K.M. Allan 341 (PERTH); Thumb Peak
Range, jl Oct. 1965,,4.^S. George 7158 (PERTH); Middle Mt Baren, south of Ravensthorpe,
septl ilzs, C.A. Gardner and-W.E. Btackalt s.n. (PERTH); Middle Mt Barren, Nov 193l,

C.7. Corir", and ll.E. Btackatt s.n. (PERTH); Whoogarup Range, Hamersley River, 28

Nov. 1931, C.A. Gardner 2915 (2) (PERTH); East Mt Barren, Alg. l924,A Johnson 850a
(PERTH);ioot of East Mt Barren, 3l Oct.1962,J.S. Beald2194(PERTH,KP);Eof Banens,
It Oct.l'SAl, 'a.a. Fairalt 2384 (PERTH, KP); East Mt Barren Range, 23 Sept l22!'CA
Gar(lnet 188i \PERTH); East Mt Barren, 1 1 Oct 1967 , YoungY289 (KP); East Mt Banen,
17 Nov. 1979, R.l Cranfrcld 1324 (PERTH); No Tree Hill area, r.rcar Fitzgerald River Reservg
2 Ocr. 1970, B.R. Ma;lin 963 (PERTH); No Tree Hill near Hopetoun, 20 Aug. 1964' F'
Lulllitz L3534 (PERTH, KP)l Hopetoun Road, off Esperance Road, c. 9 miles E-of

Raienithorpe, 3i Au.g. 1968, E.M. Scrvmgeour 2410 (PERTH); Ravensthorpe, 4g t2?2'
H. Steetima'n i.n. (pE'nfU); 2milesSof Kundip,2l Oct 1962' K. Newbev 571(PERTH):
25 km S of Ravensthrope, 12 Nov. 1974, D.J.E Whiblev 5401 (PERTH); 15 miles N of
Hopetoun,  l3Aug.  195i ,NH. Br i t tan s .n.  (UWA);  l5mi lesNof  Hopetoun,  l3Aug 195,1;
A.b. Royie 3670 (2) (PERTH); Mt Desmond, 20 Oct. 1961, C A. Gardner 13700 (PERTH);

Ravensthorpe area, just below summit of Mt Desmond, 9 lan. 1979' Barnsley 465 (PERTH,

CBG); Mt Desmond, l9 July 1979, R.J. Hnatiuk 790022 (PERTH).

Total number of specimens examined. 33.

Comments. Calothamnus pinifollus F. Muell. is related to C valdus S Moore and C. tobustus
Schauer but it is a distinctive species and is clearly distinguished by the densely crowded,
mucronate, pungent leaves on most of the plant, measuring mostly 1 8-2 5 cm long, and the
staminal claws which have l2-15 marginal filaments.In C. robuslus' the leaves are obliquely
acuminate, shortly mucronate but not pungent, and are crowded at the ends of branches
only; the leaves are mostly 1.3 1.5 cm long and marginal filaments number 18-20. In C validus,
the leaves are mostly 2-2.8 cm long, shortly mucronate and slightly pungent; marginal tilaments
number l2-20. In these characters, C. validus is perhaps intermediate between the two species.
C. pinifolius canbe clearly distinguished in the field from C validusby the smaller fruit (7-12
mm long) (12 15 mm long in C validus) and the pungent, densely crowded leaves

The conservation ol C. pinifotius in the Fitzgerald River National Park seems assured at
this stage, but fires may 6e a constant threat. The populations outside the National Park
are threatened due to clearing for agricultural purposes. It is recommended that populations
of C. pinifolius are monitored in the face of decline.

19. Calothamnus robustus Schauer, Regelia, Beaufortia & Caloth. 26 (1843); Schauer in
Lehm., Pl. Preiss. l:152 (1844); Beard, Descr. Cat. Western Austral. PI.72 (1961);
Hawkeswood, Austral. PI. I l:18, 20 (1980). Ilpe: "Habitat in Australia meridionali-occidentali.
In glareosis sterilibus ad radices collium Konkoberup promontorii Cape-Riche, Novembri a.
1840 defloratam legit cl. Preiss! (v.s. cult. ex Horto Berol.)" (Herb. Preiss. no. 213) (lecto,
here designated: LD Figure 20).

Calothamnus knightii Hort. ex Schauer, Regelia, Beaufortia & Caloth. 27 (1843). No type
desienated.



elrsoddo o.r1 :uqlr,ri. pue oprslno luecseqnd ̂losuep'8uol tutu E-9 2 
'lcoje 'o^?cuo3 ,{FqAIIS

'otnre 'protlap aorJ€u saqol :os?q 1? poie[p ̂ltqBITS su{c?qJ :luocsoqnd .{lssuep '8uol ulu.I € c
'otelnu?drum fllJo\s aqu xKlDJ uelleJ o^?q s3^?al aql qalq,\{ uo{ suro}s }o suoltlod uo ro
se^eel ls?uoue relsnla osool Jo lq8ll E ur I Z staMoll ueeJ? epd 'tuo8und lou lnq oleuolsnlx
^luoqs 'oteururnce flenbrTqo 'snoJq?l8 'epl,i\ rutu I c'8uol uc (8 1) S I t l (l) 'stuo}s otll ol os
lsorul? Jo JElnjrpuedrod ,{llsou 'pr8u 'olalal 'J3puals 'ellsses 'soqcuelq 

Jo spue eqt 1? pap,{\ojo
salqa'I 'snoJqela so^eol emlBlx puu stuols loplo :luocseqnd ̂losuop slooqs Suno^ sl?3s

;zsl lusurruo:d qll,tt saqouBJq:q8rq ur 8 0 ol qnJqs p?dtuoo 1l€uls'peqcu?lq qcnru 'lcelE

166ls0l lgt,l) |lent[ J snplud sna,rryJolrJ Jo adtrloloH 6l .rnili

snuuDqlolDJ poo,\\se)i,{\€H ['L



'2 Nuyrsia Vol.6, No. I  (1987)

slightly larger than the remaining two. Pela/s obovate, concave, obtuse, 4 5 mm long, glabrous,
orange brown, papery, margins scarious, oil glands prominent in the centre. Staminal claws
t equal, free, glabrous, 25 28 mm long, L2 1.5 mm wide, dark crimson; marginal filaments
18'20. anthers Iinear, c. 1.5 mm long. ,Stt /e 12 20 mm long, slender, glabrous, crimson; stigma
small. -Frull almost ovoid but rounded and widest in the middle, sessile, 9-1 I mm long (including
thickened calyx lobes), 8- l0 mm wide, pubescent but becoming glabrous with age; two Iarger
lobes thickened on top oi fruit, remaining two breaking off with age; style often persistent
Fertile seeds few per capsule, linear, 1.5 1.8 mm long, glabrous, variously angular, angles
smooth or sharp; tesla dark brown. Ovulodes few to many per capsule, Iinear to linear subulate,
I.5 L8 mm long, glabrous, yellow'brown, often obliquely truncate at wider end, variously
angular, angles sharp.

Derivation of name. From the Latin /obrstrs, meaning "strong", "robust", probably referring
to the growth form of this species or perhaps to the branches and leaves

Habitat. G(ows on rocky quartzite or granitic soils in heath lands. Only locally common
Flowers October to November.

Distibution. Confined to the Cape Riche area (34'36' S, I18047' E). Map 12.

Specimens examined. WESTERN AUSTRALIA: Cape Riche, on coast NE of Albany, Oct.
1928, C.A. Gardner and W.E. Blackall s.n. (PERTH); Cape Riche, Oct. 1928, C.A. Gardner
s.n. (2) (PERTH); Cape Riche, 2'l OcL 1961, C.A. Gardner 13806 (PERTH): Mt Melville,
(Cape Riche), 22 Nov. 1964, KR. Newbey 1716 (PERTH); distdct West Plantagenet, July
1901, E. Pritzel s.n. (NSW).

Total number of specimens examined. J .

Comments. Bentham (l 867) included C robuslas Schauer, as a synonym of C villosls R.Br.
stating (p. 178) that "Schauer appears to have examined a flower accidentally 4 merous, in
the specimen of Preiss's, which I have seen, they are mostly at least 5-merous". However,
Schauer (l 843) did not make an error in his determination of the species. Bentham may have
examined damaged material or incorrectly labelled specimens of C v//osas. Apart from being
4-merous, C. robustus canbe easily distinguished from C ul1losas by the characteristic short
leaves, mostly perpendicular to the stems and having obliquely acuminate tips.

The closest relative of C. robustus is C. validus S. Moore; for a comparison, see comments
under the latter.

Figure 20. Lecrotype ol Calothamnus robustus Schauer (LD)
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Figure 21. Holotype ol Calothamnus ydrTrs S. Moore (BM).

Total number of specimens examined. 12.

Comments. This species is most closely related to C. robustus Schauer but can be readily
separated from the latter by usually having a glabrous or sometimes finely pubescent calyx-
tube. In C. robustus lhe calyx"tube is densely pubescent. The leaves of C. robustus are almosl
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Figure 22. Holotype oI Calothamnus homaloprll1rs F. Mucll. (MEL 105185).

The specimen labelled "South of Hamelin", probably represents the most northerly
occuffence of the species. Likewise, the specimen labelled "Between Arrino and Dongara"
appears to represent the most southerly record. However neither record provides precise
locality.

Selected specimens examined. WESTERN AUSTRALIA: South ol Hamelin (Homestead?),
24 Sept. 1953, N.H. Speck s.n. (UWA); 255 miles S of Carnarvon, 5 A'tg. 1967 , I. Olsen
586 (NSW); 35 miles N of Galena on Carnarvon Road, 15 Sept. 1940, W.E. Blackall 4110
(PERTH); Red Bluff, Kalbarri National Park, 18 Sept. 1.968, M.E. Phillips CBG 036050
(NSW); Red Bluff, 27 Sept. 1962, J.S. Beard 2023 (PERTH, KP); Ross craham Lookout,
Kalbarri National Park, 8 May 1968, PG llilson 6635 (PERTH); Kalbarri, 8 Oct. 1912.
J.N. Hutchinson 186 (PERTH); Murchison River mouth, 27 Sept. 1962, J.S. Beard 20"11,
2072 (PERTH, KP); Kalbarri National Park, 4 Aug. 1979, M. Peterson s.n. (PERTH); Pot
Alley Gorge, 5 miles S of Kalbarri, Oct. 1963, W. Rogerson 7 (PERTH); 0.5 miles from
Kalbarri, 3 Sept. 1963, A.R. Fairall I177 (KP); 5 miles inland from Murchison River, 27
Sept. 1962, M.E. Phillips CBG 0227 36 (NSW)l Murchison River, 18 Sept. 1968, M.E. Phillips
CBG 027255 (BRI); Murchison River, 3l Aug. 1966, A.C. Burns 102'l (PERTH); Murchison
River gorge, a 15 miles W of Ajana, 13 May l96l,l.S. George 2376 (PERTH); 25 miles
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22. Calothamnus quadrifrdus R.Br. in Sims, Bot. Mag. t. 1506 (Nov. 1812); R.Br. in W.T.
Aiton, Hort. Kew. ed.2,4:418 (Dec. 1812); Reichb., Icon et Descr. Pl. T. 9 (1822); G. Lodd.,
Bot. Cab. t.131 (1823\; DC., Prod. 3:21I (1828); Schauer, Regelia, Beaufortia & Caloth. 29
(1843) ;  Schauer in  Lehmann,  Pl .  Pre iss.  l :153 (1844) ;  Benth. ,  F l .  Austra l .3 :179 (1867) ;  F.
Muell., Fragm. l0;31 (1876); Diels & Pritzel, Bot. Jahrb. 35:433 (1904); Blackall, How to
Know Western Austral. Wildfl. 306 (1954); Beard, Descr. Cat. Western Austral. PL 72i1961)l
Hawkeswood, Austral. Pl. ll.5,21.22 (1980); Blackall & Grieve, How to Know Western
Austral. Wildfl. ed.2, 3A:154 (1980). Calothamnus quadrifidus f . normalis Benth.,Fl. Austral.
3:180 (1867), nom. tlleg. Type. Ltcky Bay, Robert Brown \syn: BM, photograph seen, Figure
23; isosyn.: NSW, Figure 24).

Calothamnus laevigata Schauer, Regelia, Beaufortia & Caloth. 3l (1843); Schauer in Lehm.,
Pl. Preiss. 1: 153 (1844). ryp€: 

"In Australia meridionali occidentali, inter Sinum Regis Georgii
et vicum Perth. Februario 1840 (Herb. Preiss. No. 215)" (lecto, here designated: LD).

Calothamnus purpurea Endl. in Endl. et al., Enum. Pl. Hueg. 48 (1837). Tlpe: "In collibus
littoris prope Freemantle/Swan River (Huegel)" (holo: W, photograph seen, Figure 25).

Calothamnus clavala Mackay ex Schauer, Regelia, Beaufoftia & Caloth. 28 (1843); Schauer
in Lehm.. Pl. Preiss. 1:152 (1844); G. Lodd., Bot. Cab. t. 1447 (1829), without analysis. Ztpe:
"In solo sublimoso ad ripam fl. Avon, prope praedium rusticum cl. Whitfield, Martio 1840,
fructifera. Fructileran legit cl. Preiss! Florentum, a cl. l. Drummond missam, vidi in Herb.
Caes. Vindob. (v.v. cult.)" (lecto, here designated: Preiss 210, LD).

Billotia acerosa Colla, Hort. Ripul. 20. t.23 11824). Calothamnus quadrifidus f. acerosils Benth.
Fl. Austral. 3:180 (1867). Type: Cult. Rivoli, n.v.

Calothamnus quadrifitlus f. obtirsirs Benth., Fl. Austral. 3:119 (1861J. Iype: Murchison River,
OldJield. \holo: ? K, n.v.).

Calothamnus quadri/idus var. hirsutus Regel, Index Sem. quae Hort. Bot. Imp. Petro. 39
ll856J. Type: not cited.

Erect, compact or spreading, multi stemmed, much'branched, usually pilose shrub to 2.5
m high. Young shoots usually pilose. k ves erect or spreading, densely crowded, sessile, linear,
flat to almost terete, (1-) 1.5-2 (3.5) cm long, 0.8-1.5 mm wide, shortly acuminate but not
pungent, sometimes glabrous but usually sparsely pilose to hirsute, dark or light green; oil
glands prominent and randomly distributed. F/owers mostly in dense unilateral spikes 2-8
cmlong(sometimes3l0flowersinadensecluster),amongstleavesoronportionsofbranches
from which leaves h ave fal\en. Calyxtube narrow campanulate, (2.5 ) 3 4 ( 5) mm long, usually
glabrous or sometimes finely pubescent, especially at the base, verrucose;calyr lobes + equal
(or sometimes two opposite ones larger), deltoid, acute to obtuse, 1-2 mm long, erect or
spreading, verrucose and usually glabrous outside, smooth and glabrous within; margins thin,
scadous, often partially ciliate. Peld1s obovate elliptical, broadly elliptical or elliptical, 3 5 ( 6.5)
mm long, deciduous, glabrous, pink-green to pale brown, papery, margins thin, scarious; oil
glands prominent in centre. Staminal claws + equal, (20-) 25'30 (35)mm long, I 1.5 mm
wide, glabrous, scarlet; marginal filaments (17-) 18'20 ('22), anthers oblong to linear oblong,
0.7-l mm long, yellow, yellow brown or dark brown. S/l1e 20 35 mm long, slender, glabrous,
scarlet becoming pale yellow-green at base; stigma small. F/ilil sessile, almost ovoid, 7 9 mm
long,7-8 mm wide (widest in the centre), usually smooth or with wide, smooth undulations;
two opposite lobes penistent and prominently thickened at apex; odfice 1.5-2.5 mm wide.
Fertile seeds few per capsule, linear to linear-cuneate, 1.2-1.5 mm long, angular, truncate,
glabrous; testa grey to light chocolate brown. Ovulodes numerous, linear to linear cuneate,
l-1.5 mm long, angular, truncate, dark orange brown.
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in gravelly lateritic soil. Usually a dominant species in all these habitats. Flowers mostly from
August to October.

Distribution. From Shark Bay (25'45' S, I 13035' E) down the westem coast to just south
of Perth, inland throughout the wheatbelt, then south to Albany and east to Cape Arid (33'30'
S, 123'55' E). Appears to be absent from the deep south-west of Western Australia. Map 14.

Selected specimens examined. WESTERN AUSTRALIA: Peron Peninsula, 27 Aug. 1931,
C.A. Gardner 2553 (PERTH); 5 miles E of Tamala Homestead, 23 Aue. 1979, M. Peterson
s.n. (PERTH); 25milesSof Shark Bay,27 Aug. 1931, W.E. Blackall55 I (PERTH);22miles
(35.2 km) W of Hamelin Homestead, (26035'S, I13055'E), 17 April 1919,7.J. Hawkeswood
57, 57a, 58, (PERTH); Tamala Road, on Nanga Station, Shark Bay, 26 Aug. 1973, E.C.
Nelson ANU 17300 (PERTH); 46 and 60 miles S of Billabong Roadhouse, off North West
Coastal Highway, 17 April 1979, T.J. Hawkeswood 33, 34 (PERTH); Dewar Creek,
Badgingarra, 8 Oct. 19'7'7, J. Dodd s.n. (UWA);between Moora and Watheroo, l3 Sept. 1932,
l/L/.C. Blackall 2549 (PERTH); E of Mingenew, 2l Sept. 1904, L Morison s.n. (PERTH);
Wongan Hills Research Station, 3 Oct. 1962, F.J. LullftzLl64l (PERTH); between Arrino
and Dongara, l5 Sept. 1932, W.E. Blackall 2622 (PERTH); Watheroo, 4 Nov. 1954, R.D.
Royce 4939 (PERTH); c. 8 km W of Lake lndoon, 4 Aug. 1976, R..1. Hnatiuk 160224
(PERTH); Watheroo National Park,7 Oct. 1971, R.D. Rolce 9689 (PERTH); Moore River
State Forest, 22 Sept. 1965, J.J. Havel l l4 (PERTH); Mingenew, 20 Aug. 1977 , B. Jack
2 (PERTH); 50 miles N of Moora,6Sepr. 1962,F.W. Went 20'7 (PERTH); Nof Wanneroo,
16 Oc| 1962, F.G. Smith 1583 (PERTH); Gingin Lancelin Road, I Dec. l9'74, A.E. Orchard
4270 (PERTH); Coomallo Creek, 19 April 1979, T.J. Hawkeswood 1,2,3,4,5,6 (PERTH);
I km N of Badgingarra by Hill River, I Nov. 1965, P.G. l(ilson 3'7 88 (PERTH); 1 mile N
of Eneabba, l9 Aue. 1971 , H. Demarz 3390 {PERTH); 16 miles W of Winchester on road
to Eneabba, 30Sept.1966, E.M. Bennett 139'l IPERTH);6 miles N of Three Springs, 3 Sept.
1966, R. Filson 8509 (PERTH); Yanchep National Park, l8 Nov. 1963, A.M. James 92
(PERTH); W of Wanneroo, 28 Aug. 1961, T.E.H. Aplin 939 (PERTH); Mt Misery-
Dandaragan, 22 Sept. 1951, N.H. Speck s.n. (2) (UWA); Yanchep, 32 miles N of Perth, 3
Nov. 1965, F.G. Smith 1881 (PERTH);Red Hill,6 Nov. 1958, T.E.H.,4plin (PERTH); Red
Hill, Toodyay Road, 5 Sept. 1969, K.R. Newbey 297 6 IPERTH); Cottesloe, Aw. 1895, A.M.
lea s.n. (PERTH); Cottesloe, June 1902, C.R Andrews s.n. (PERTH); l5 mi. E of Perth,
21 Oct. 1964, R.A. Salfrey 143 (PERTH); Welshpool, 5 Nov. 1918, F.M.C. Schock 42'7
(PERTH); Cottesloe, 1l Aug. 1897,R. Helms s.n. (PERTH); Greenmount, Darling Range,
25 Aug. 1897, R. Helms s.n. (PERTH); Reabold Hill, 26 Nov. 1971, B.R. Maslin 2306
(PERTH); Helena Valley, 11Sept. 191'7. J. Seabrook 187 (PERTH); Forestfield, 17Oct. 1978,
R.J. Cran"fiekl89l (PERTH); Claremont, 30 Nov. 1907, A. Mortison s.n. (PERTH); N of
Brookton, March1910, M.D. Tinclale 129 and B.R. Maslin \PERTH),5 miles E of Piawaning,
9 Sept. 1959, T.E.H. Aplin s.n. (PERTH); Tuttaning Reserve, l7 mi. E of Pingelly, 17 Oct.
1961,G. Heinsohn 49 (PERTH); Nyabing, Oct. 1956, V.F. McDougall KO56l82 (PERTH);
between Corrigin and Quairading, 4 Oct. 1933, II.E. Blackall 3239 (PERTH); 3 km E of
Woodanilling, 3 Nov. 1978, R.J. CranJield s.n. (PERTH); Yornaning Reserve, 35 km SE
of Pingelly, 12 Sept. 1975, B.G. Mub 473 (PERTH); Bonnie Rock, Wialki, I I Sept. 1957,
A.R. Mains.n. (PERTH): l5 km SW of Newdegate, 16Jan. 1979,J.M. KochN 134 (PERTH):
Pallarup Rocks, SE of Lake King, l3 Oct. 1960, ,4.S. George 1552 (PERTH); Muntagin,
Sept. 1947, T.W. Stove 847 (PERTH); Cranbrook,22 Sept. l9'71,F. Stoward s.n. (PERTH);
Trayning Reserve, 5 Nov. 1972,,4. Chapman 6 (PERTH); Stirling Range(?), 25 Oct. 1902,
G. Berthoud s.n. (PERTH); 1 mi. NE of King Rocks, 13 Oct. 1963, K.R. Newbey 1089
(PERTH); Oldfield River, l3 Oct. I 968, N.N. Donner 3007 (PERTH); Ravensthorpe, Nov.
1944,C.A. Gardner s.n. (PERTH); Stokes Inlet, l8 Oct. 1968,A.8. Orchard 1658 (PERTH);
25 km S of Ravensthorpe, l2 Nov. 1974, D.J.E. Whibley 5399 (PERTH);N of Thistle Cove,
2l lan. 1966, A.S. George 7 524 (PERTH); Lucky Bay, E of Esperance, 10 Sept. 1966, E.M.
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Total number of specimens examined. 526.

Comments Calothamnus quadrifdus is the most variable and widely distributed species in
the genus. This has resulted in the rather complex synonomy. The type specimens were
collected from Bay I (Lucky Bay, easr of Esperance)and very briefly described by Robert
Brown in 1812. Subsequent authors described new species and vadeties based mainiy on leaf
size (e.g. Bentham, 1867). Bentham (1867) recognized three distinct "forms". The first of these.
lorma acerosus was circumscribed by having slender, terete leaves ..sometimes above I in
long" (Bentham 1867, p. 180). This is the typical variant from districts around perth and
to Eneabba (Figure 26). The second form, normalis, encompassed the typical and common
short-leaved variant from the south west coastal areas of Western Austialia ranging from
Albany to Cape Arid in the wet coastal mallee heath and heath associations (Figures 13 and
24). Bentham (1867) stated that this form had leaves under I inch (2.5 cm) long, more or
less flattened and mostly acute. The leaves of this va ant are more or less erectlv held and
its flowers are mostly in leafy spikes. Bentham's third form, obtusus,ts the variant iommonlv
encountered in the Murchison River area where C. quadrifdus overlaps the range of C
homalophyllus F.Muell. to which it is very closely related. It is possible that some hybridization
has occurred in this overlap area but at the present time this vadant with flat, thick. linear-
clavate leaves will be included within the range of variation ol C. quadriJidus. Bentham does
not give form status to any of the arid adapted variants of C. quadrifirius which often have
slightly larger flowers in less dense spikes, denseJy pilose Jeaves and siightly larger, pubescent
fruit (becoming glabrous with age). Such variants occur from Shark Bay through the semi
arid areas of south'west Western Australia to Norseman, Zanthus and Cape Arid. Throughout
this range, C. quadrifidus olten grows sympatdcally with C gllesll F. Muell. and C tuberosus
T.J. Hawkeswood (at Peak Charles and associated granite outcropsl.

From Shark Bay to Perth, along the coast, C. quaclri,fidus grows sympatrically with C
formosusT.J. Hawkeswood subsp./arnosm (Shark Bay area), C. sanguineusLabill. (Kalbarrj
National Park to Perth), C. asper Tucz. (Wongan Hills) and C. homalophyl/as F. Muell.
(Murchison River area in the Kalbarri National Park). At present there are no substantiated
records of C. quadrifdus from the peaks of the Stirling Range where other species, e.g. C
c/assrs (Benth.) T.J. Hawkeswood, C. affnis Turcz. and C. schaueri Lehm., appear to be
endemic. There is one record, Berthoud s.n. (PERTH) from the Stirling Range, but there
is no specific locality and the specimen may have been collected at the base or in the
surrounding woodland or heathlands areas.

Calothamnus quadrifdus may be regarded as a very variable species which has adapted
to a wide range of habitats which differ in climate, soil type and topography. It is one of
the most widely dist buted of all Western Australian plants and has the largest dist bution
for a Calothamnus species. It appears likely that it has given rise to C. homalophyllus F.
Muell. and C. asper Tucz. (the only two species to which C. quadrifidus is closely related).
It also appears likely that interbreeding occurs between C. quadrifidus and C. homalophyllus
in the Kalbarri National Park resulting in the smallerleaved vadant (i.e. C. quadrifidus forna
obtusus oI Bentham).

Calothamnus quadriJidus can be distinguished from C homalophyllus by the following
characters: leaves (l-) 1.5 2 (3) cm long, 0.8-1.5 mm wide, almost terete to sometimes flat,
usually pilose or hirsute, flowers usually in dense unilateral spikes 2 8 cm long, staminal claws
wtth l'l 22 marginal filaments, testa of fertile seeds light chocola@-brown, and fertile seeds
and ovulodes 1-1.5 mm long. C. homalophrl/as has leaves (2-) 2.8-5 (6) cm long, (3.5 ) 5 8
(-12) mm wide, glabrous, flowers usually in clusters of 2 to 4 (or occasionally in a unilateral
spike of up to 30 flowers), staminal claws with 20-25 marginal filaments, testa of fertile seeds
light grey-brown, and fertile seeds and ovulodes c. 2 mm long.
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on Myrtaceae and for much needed assistance while I was ill during the latter half of 1979
in Perth: Dr J.W. Green for facilities enabling the examination of preserved plant rnaterial
and working space, discussions on Calothamnus and encouragement; Dr N.H. B ttan
(University of Western Australia) and Mr M. Trudgen (W.A. Herbarium) provided helpful
discussions and assisted me in a number of other ways during my stay in Perth, Mr A.S.
George assisted with photography; other assistance has been provided by Messrs K.F
Kenneally and R.J. Cranfield, Mrs J.W. Lee'Frampton and Miss V. Hamley (all W.A
Herbarium). Assistance in field work has been provided by Messrs P. Johnson, S. Wilson,
D. Knowles and M. Peterson, Miss M. Brady and Ms A. Kreger. Mr W.M Molyneux of
Victoda sent me specimens ol Calothammr during I984. I am also very grateful to the curators
of the following herbaria who sent photographs of types or specimens: CBG, W, KW, LD,
K, FI, MEL and NSW. During 1982 85, assistance in the preparation of this paper has been
obtained at the Queensland Herbarium, Brisbane, and I thank June Sawyer of that institution
for encouragement and assistance with type photographs and library acquisitions. Mr P I.
Forster, of the Botany Department, University of Queensland, Brisbane, has provided me
with enormous assistance and encouragement to proceed with the completion of this work
This research was commenced while I was a student in receipt of a Comrnonwealth
Postgraduate Research Award at the Botany Department, University of Westem Australia
during April to October 1979 and February to June 1980. Since then, the majority of this
research has been undertaken on private funds in Brisbane, Queensland, and finally I express
my thanks to my mother, Mrs D.E. Hawkeswood for facilities and financial support, without
which this paper would not be possible.
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Map 10. Distribution ol Calothamnus
lehmannii SchaLtet.Lehm.(*),C. plandolirs L€hm. (.)

arLd C. pallidifolius lBenth.) T .J.
Hawkeswood (A).

Map 11. Distribution of Calothamnus rupestis
Schauer iai, C g/dnlaicus
T.J. Hawkeswood subsp.
ganiticus (LJ, C 8/drltrcus subsp.
lep tophyllus lBenth.) T.J.
Hawkeswood (*).

Map 13. Distribution ol Calothamnus validus
S. Moore (a) and C. homalophyllus
F. Muell .  ( l .) .

Trtcz. \d), C. pinifolius F.Moell.
(a) and C ,'orrst s Schauer ( ).

Map 14. Distribution of Calothamnus
quadri/idus R.Br.

15. Distribution ol Calothamnus tubetosus
T. I Hawkeswood.

II+l[i
' * ; i * " i  r l

i  - j l '

l .-_#*

i : , 1 +
r t . -  J

Map 9. Distribution of Cdlothamnus schaue
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