
























































































































































































































































































































































































































































































W. R. Barker J. Adelaide Bot. Gard. 5 (1982)

Distribution (figs 55, 81): Ssp. crassiuscula occupies the Mt Feathertop-Mt Hotham-
The Twins ridge, with an outlying occurrence on the southern (highest) part of the Mt
Buffalo plateau, which lies about 30km to the north-west. No collection has been made
east of the east branch of the Kiewa River, where the majority of populations of ssp.
eglandulosa and ssp. glandulifera occur. Altitude, 1200-1900m; usually over 1350m in the
Hotham region.

Ecology: Ssp. crassiuscula mainly inhabits subalpine localities, especially grassy areas, in
or near snowgum woodland, often between shrubs. It also occurs in low alpine heath.

Conservation status: 2R,C.

Note: The Mt Buffalo populations are characterized by elongated branch and inflor-
escence internodes and white flowers. I consider these plants do not warrant the separate
taxonomic distinction suggested by Willis (1967, 1973). While ssp. crassiuscula in the
Bogong-Hotham region differs in its greater variability, all populations there contain
some plants with similarly elongated internodes, or white flowers, or both. In fact, at the
lowest altitudes plants with such internodes are very common (e.g. Barker 1581, 1583).
The Mt Buffalo plants would appear to be a very homogeneous extreme of an elsewhere
more variable subspecies.

Specimens examined
VICTORIA: Barker 1545, 31.xii.1971. Mt Buffalo Plateau; beside the road to the Horn; C. 1/2km S of the
Tatra Inn. AD.Barker 1546, 2.i.1972. C. 50m below the summit of C.R.B. Hill, above the Mt Hotham
Alpine Road, c. 5km SW of Mt Hotham. AD.Barker 1547, 2.i.1972. On Little Blowhard, which is on the
southern slopes of Mt Blowhard, c. 3km SW of Mt Hotham; c. 20m above the Alpine Road. AD.Barker
1548, 2.i.1972. On the upper slopes of Mt Little Baldy, which is c. 1km NE of Blowhard Hut and c. 2km SW
of Mt Hotham summit. AD.Barker 1549, 2.i.1972. C. 200m NW to N of the summit of Mt Hotham above
the Alpine Road. AD.Barker 1550, 1550A, 2.i.1972. C. 1/2km S of the summit of Mt Hotham. AD.Barker
1558, 3.i. 1972. By Alpine Road on top of saddle between Mt Higginbotham and Mt Little Higginbotham, c..
3km SE of Mt Hotham. AD.Barker 1559, 3.i.1972. On the upper ESE slopes of Mt Higginbotham, which is
c. 3km SE of Mt Hotham. AD.Barker 1560, 3.i.1972. On the W end of the summit of Mt Higginbotham,
near water tanks; c. 3km SE of Mt Hotham. AD.Barker 1564, 3.i.1972. C. 20m W of the cairn on the NW
end of the summit of The Twins, which is at the E end of the Barry Mountains, c. 6km SW of Mt Hotham.
AD.Barker 1571, 3.i. 1972. On the southern slopes of Mt St. Bernard beside the track to The Twins, which
is at the E end of the Barry Mts, c. 6km SW of Mt Hotham. AD.Barker 1578, 4.i.1972. On the W slopes of
Mt Little Feathertop; c. 8km N of Mt Hotham. AD.Barker 1580, 4.i.1972. Near the summit of one of the
peaks of The Razorback, c. 3km S of the Twin Knobs; c. 3km N of Mt Hotham. AD.Barker 1581, 5.i.1972.
On the Dargo Road, c. 8km from the turnoff from the Harrietville-Mt Hotham road. AD.Barker 1583,
5.i.1972. On the Dargo road, c. 10km from the Harrietville-Mt Hotham Alpine Road. AD.Barker 1601
9.i.1972. C. 50m E of and c. 15m below summit of Mt Niggerhead. AD.Cambage 3707, 17.i.1913. Summit
of Mt Hotham. NSW10842.Ford s.n., 13.i.1959. Below the Horn, Mt Buffalo. NSW102588, BISH.Hill
1286, 31.xii.I963. Mt Buffalo Plateau. AD.Hill 1337, 2.i.1964. Mt Hotham area. AD. Tadgell s.n.,
xii.1914. Razor Back, Feathertop . . . towards Mt Hotham. MEL41547.Tadgell A, xii.1914. Towards Mt
Hotham. N5W10846. Tadgell B, xii.1917. Mt Feathertop (North of Mt Hotham). NSW10843.Tadgell C,
xii.1917. Mt Feathertop (North of Mt Hotham). NSW10844. Waher s.n., 1902. Victoria. LY (holotype);
BISH (2 spec.); NSW10845. s.n., 18.ii. 1963. Mt Buffalo Nat. Park. Along southern foot of The Bluff
(SW portion of plateau). MEL41552.

12b. ssp. glandulifera Barker, subspecies nova
E. gladalis Wettst. var. eglandulosa auct. non Willis: Willis, Muelleria 1 (1967) 146, p.p. (as to Willis

M E L41555, M E L41554).

Subspecies nova prope ssp. crassiuscularn eglandulosam que sed differt indumento glanduloso, breve
usque longo, parco usque denso, plerumque in foliis humilissimis, foliis surculorum regionibusque humilissimis
axium. interdum in ramis foliisque totis, marginibus bractearum calyciumque, rhachidibusque. Plantae
cowl& lilacinis purpureisve, pallidis usque profundis, interdum albis post lobos inferos et in tubo; conneefivis
amherarion pilis eglandulosis. plerumque densis, raro parcis circumcinctis.
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Fig. 82. Holotype of E. crassiuscula Gandoger ssp. glandulifera
Barker. ssp. nov. (scale 5cm).

Holoopus (fig. 82): W. R. Barker 1596,
8.i.I972. Victoria. Eastern Highlands.
Bogong High Plains: from c. 30-60m
below & c. 100-150m S of Mt Nelse sum-
mit (southern peak): near snow-pole line.
Altitude c. 6000ft (I830m). AD97220027.

CANB. CGE.

Plant with short to long,
sparse to dense glandular hairs,
usually on lowermost leaves,
leaves of young shoots and lower
parts of axes, sometimes extend-
ing over all vegetative parts as
well as bracts, calyx margins and
rachises. Coro//as pale to deep
lilac or purple, sometimes white
behind lower lobes and on tube;
tube densely hairy between and
below bases of filaments. Anthers
with connectives surrounded by
long eglandular hairs, usually
dense, rarely sparse. Figs 11, 81-
83.

Distribution (figs 55, 81): Ssp.
glandulifera occurs in distinct
populations on the higher summit
areas of the Bogong-Hotham
mountain system. The subspecies
has not been found on Mt Bogong
itself, but in view of its apparent
rarity in comparison with the
other subspecies, collections of E.
crassiuscula from this apparently
little-botanized mountain are too
few to make any conclusions
about its presence there. Altitude,
1650-1950m.

Ecology: Most collections of ssp. glandulifera come from tall alpine herbfield or the
probably equivalent "alpine meadow". It has also been recorded from alpine heath
grading into tall alpine herbfield (fig. 83: Barker 1596), and from open grassy situations,
sometimes on stony terrain. It has not been cited from below the tree-line, although
collections from the Bogong High Plains (Eichler 14696, MUMC CBG011562) come
from areas with extensive snowgum woodland.

Conservation status: 2V/ R,C. The greater rarity of this subspecies compared with the
others and the practice of grazing on the High Plains may make it vulnerable.

Note: That Willis overlooked the glandular indumentum which is distinctive of this
subspecies is clear from his published work (Willis 1967, 1973), in which he outlined the
features of his E. glacialis var. eglandulosa(= E. crassiuscula), and from his annotations
of his collections of ssp. g1andulifera(MEL41555, on label; MEL41554, on outer folder).
He described both his varieties and the specimens of ssp. glandulifera as "non-glandular".
It is equally clear, however, from his annotations on the type of ssp. eglandulosa that on
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Fig. 83. E. crassiuseula ssp. glandulifera,
near summit of Mt Nelse, Victoria
(Barker 1596, holotype). A. population
in alpine heath; B, inflorescence with
lilac corollas with yellow blotch on
lower side of mouth, scale lcm.
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his 1946 visit to Mt Nelse he recognized the distinctiveness of populations of ssp.
eglandulosa and ssp. glandulifera.

Specimens examined
VICTORIA: Barker 1574, 4.i.1972. C. 100m SW of and c. 50 feet (15m) below the summit of Mt Feathertop
on the track to Little Feathertop; c. 9km N of Mt Hotham. AD.Barker 1576, 4.i.I972. C. y2km NE of ande.
150 feet (50m) below the summit to Mt Feathertop, on the lowest part of the saddle across to Mt Feathertop;
c. 9km N of Mt Hotham. AD.Barker 1596, 8.i.1972. Bogong High Plains; from c. 30-60m below and c. 100-
150m S of Mt Nelse summit (southern peak); near snowpole-line. AD (holotype); CANB, CGE.Craven 1607,
1608, 22.xii. 1969. Summit area of Mt Feathertop. CANB.Eichler 14696, 3.ii.1958. Bogong High Plains.
Rocky Knobs. AD.Ford s.n., 12.i.1959. Below Mt Loch (c. NE of Mt Hotham). NSW102589,
BISH.M. U. M.C. s.n., 1.i.1965. Above Cope Hut, Bogong High Plains. CBG011562, AD97345098.Muir
1039, 11.i.1960. Bogon High Plains. Summit of Mt Nelson. MEL, AD. Willis s.n., 12.i.1946. Summit of Mt
Nelse (Nelson), Bogong High Plains. MEL4I555, HO Willis s.n., 15.i.1947. NW slopes of Mt Nelse
("Nelson"), Bogong High Plains. At source of the Big River. MEL41554.

12c. ssp. eglandulosa (Willis) Barker, comb. & slat. nov.
E. glacialis Wettst. var. eglandulosa Willis, Muelleria I (1967) 146, p.p. (as to holotype and isotypes, and Willis

MEL41553 p.p. ) BASIONYM. Holotype: J. H. Willis s.n. 12.i.1946. Summit of Mt Nelse ("Nelson"),
Bogong High Plains, NE alps, Victoria. Stony terrain in open grassland at ± 1900m. (=6200ft.) alt.
MEL41551 (p.p.); isotypes: MEL41551(p.p.), NSW94625; K(n.v.).

Plant with glandular hairs usually absent, rarely (see note) present sparsely on lower
vegetative parts. Corolla white, with purple striations usually on tube and hood, often
extending well out onto lobes, rarely absent; tube with eglandular hairs about base of
each filament and decurrent from it, rarely sparsely hairy between. Anthers usually
glabrous on back, sometimes with a few hairs about each connective. Figs 11, 81, 84.

Distribution (figs 55, 81): Except for occurrences on Mt Feathertop, the highest
mountain west of the Kiewa River, ssp. eglandulosa is confined to regions east of the
Kiewa River from the Bogong High Plains to Mt Bogong. Altitude, (?1500)1650-2000m.

Ecology: Ssp. eglandulosa occurs in low alpine heath and tall alpine herbfield (fig. 84)
usually in grassy areas, but occasionally in stony tracts. Occasionally the subspecies has
been collected within areas of shrubs in sparse snowgum (Eucalyptus pauciflora) wood-
land or in wide areas of heathland between snowgums. Only a single plant (Barker
1605) has been found in dense woodland.

Conservation status: 2R,C.

Note: Barker 1572 contains a few plants with glandular hairs on the lower vegetative
parts within a population sample mainly of non-glandular individuals typical of ssp
eglandulosa.

Specimens examined
VICTORIA: Aston 247B, 30.xii.1958. Mount Bogong, 20 yards N of Summit Hut. MEL.Barker 1572,
4.i.1972. C. 20m E of cairn on the summit of Mt Feathertop; c. 9km N of Mt Hotham. AD.Barker 1573,
4.i.1972. C. 100m SW of and c. 50 feet (I5m) below the summit of Mt Feathertop on the track to Little
Feathertop; c. 9km N of Mt Hotham. AD.Barker 1577, 4.i.1972. C. 1/2km NE of and c. 150 feet (50m) below
the summit of Mt Little Feathertop, on the lowest part of the saddle across to Mt Feathertop; c. 9km N of Mt
Hotham. AD.Barker 1588, I588A, 7.i.1972. Bogong High Plains; on the upper E slopes of Mt Cope, c. 10-
50m below the summit. AD.Barker 1590, 7.i.1972. Bogong High Plains; on the upper W slopes of Mt
McKay, c. 30m W of the road to the summit. AD. flarker 1591, 1591A, 7.i.1972. Bogong High Plains;
beside road along N edge of Rocky Valley Reservoir, c. I/2-1km E of causeway. AD.Barker 1593, 1593A,
8.i.1972. Bogong High Plains; on top of Bakers Spur, which is a ridge WNW of Mt Nelse summit leading to
Spion Kopje; c. 1km W of Mt Nelse North. AD.Barker 1594, I594A, 8.i.1972. On pole line between
summits of Mt Nelse North and Mt Nelse (southern peak), c. 100m S of Mt Nelse North. AD.Barker 1595,
8.i.1972. On the lowest part of the pole line between Mt Nelse North and Mt Nelse (southern peak) andc.
1/2km from each; c. 100m W of and 15m below the eastern peak of Mt Nelse summit region. AD.Barker
1597, 8.i.1972. C. 300m N of turnoff to Kelly's Hut along track to Mt Nelse. AD.Barker 1599, 8.i.1972. On
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the Mt Nelse track from the E end of Rocky Valley Reservoir, c. 150m W of the turnoff to Kelly's Hut. AD.
Barker 1602, 10.i.1972. Strawberry Saddle, which is on the Falls Creek-Omeo road, c. 5km ESE of Mt Cope.
AD.Barker 1605, 10.i.1972. C. 200m SE of Bucketty Plain on the Falls Creek-Omeo road; c. 5km ESE of Mt
Cope. AD.Beauglehole 15542, 26.i.1966. Bogong High Plains, N side of Mt Cope. BEAUGLEHOLE.
Beauglehole 22305, 23.i.1967. Bogong High Plains, Spion Kopje. BEAUGHLEHOLE.Clifford s.n.,
15.i.1948. Bogong High Plains, Mt Cope. MELU.Craven 1609, 22.xii.1969. Summit area of Mt
Feathertop. CANB.Craven 1822, 24.i.1970. Summit area of Mt Cope, Bogong High Plains. CANB.
Eichler 14692, 3.ii.1958. Bogong High Plains. N slope of Rocky Knobs (south of western creek in Rocky
Valley). AD.Eichler 14856, 13.ii.1958. Surroundings of Mt Nelse. AD.Kaspiew 700, 29.xii.1955. Mt
Hotham. B.Maiden s.n., i.1900. Mt Hotham. NSW I0841.MUMC s.n., 28.xii.1964. Quartz Nob, Mt
Bogong. CBG008908.MUMC s.n., 28.xii.1964. Mt Bogong. T-spur track. CB0008909.Rodd 402,
3 I.xii.1966. Mt Bogong, . . . on steep NW face of spur but not on crest of spur about 1/2mile NE of summit.
NSW102590, BISH.Skewes s.n., i.1953. Bogong High Plains. NE(s.n.).Stead s.n., 18.i.1962. Falls Creek.
NSW126384/ 6, NSW126383/ 5. Willis s.n., 11.i.1946. Bogong High Plains, at a head of Middle Creek above
Rover Scout Hut. MEL4I556. Willis s.n., 12.i.1946. Summit of Mt Nelse ("Nelson"), Bogong High Plains.
MEL41551 (holotype); NSW94625; K(n.v.). Willis s.n., 15.i.1946. Head of Pretty Valley near Mt Cope,
Bogong High Plains. MEL41553(p.p.). LOCALITY UNKNOWN: Galbraith s.n., x.1925. CANS I90468(p.p.)
(mixed with E. collina ssp. collina which occurs at the locality cited).

Specimens of E. crassiuscula inadequate for infraspecific determination
VICTORIA: Beauglehole 41694, 27.iii.1973. Hotham Heights. BEAUGLEHOLE.Beauglehole s.n.,
27.iii.1973. Mt St Bernard. BEAUGLEHOLE (s.n.).Stead s.n., 21.i.1964. Mt Hotham. NSW64344.
Walter s.n., i.1899. The Twins Summit. MEL41548. Walter s.n., i. 1899. Twins Mountains. NSW 10847.

V. Sect. Lasiantherae Barker
For synonymy, Latin and English description, typification and distribution see p. 85.

Fig. 85.

The section is endemic to south-eastern mainland Australia, and consists of three
very distinct species, endemic to successive and disjunct mountain areas in the Australian
Alps (fig. 86).

Note: Sect. Lasiantherae is remarkable for the pattern of distribution of its species. The
morphological transition from E. lasianthera to E. eichleri and thence to E. alsa
corresponds with the transitions in their geographical distribution and in their altitudinal
and ecological occurrences from montane-alpine to subalpine-alpine to alpine habitats,
respectively.

Key to the species of Sect. Lasiantherae
la. Perennial; flowering stem usually lacking, present at least sometimes in first-year plants,

with branches ascending and produced only from ground level. Anthers (1.9)2.0-2.5
(2.7)mm long; rear awns of posterior pair (0.4)0.5-0.7(0.8)mm long; area about connect-
ives of anterior anthers ± equally as hairy as in posterior anthers. Anterior filaments
5.0-6.5(7.5)mm long. Ovary sparsely to densely setose in apical region; ovules (31)60(97).
Capsule sparsely to densely setose over distal 'hi; seeds (6)17-70, 0.9-1.4(1.5)mm long.
[Corolla with two prominent yellow spots at base of anterior filaments, but lacking yellow
blotch on lower lip. Uppermost leaves of inflorescence-bearing branches crenate-serrate to
serrate, with length:breadth ratio of (0.9)1.3(1.6):1, with (1)2-4(7) teeth along each
margin.] 13. E. lasianthera (p. 250)

lb. Annual; flowering stem present, with branches ascending or erect, developing in a basi-
petal sequence, initially from upper parts of stem. Anthers 0.9-2.0(2.2)mm long; rear awns
of posterior pair 0.1-0.4(0.5)mm long; area about connectives of anterior anthers less
hairy than in posterior anthers. Anterior filaments 2.2-5.0mm long. Ovary densely setose
over distal I/3-2/3; ovules 10-35(40). Capsules densely setose in upper V3-3/4; seeds c. 4-15,
1.5-2.5mm long.

Fig. 84. E. crassiuscula ssp. eglandulosa. A, population in tall alpine herbfield, near summit of Mt Feathertop,
Victoria (Barker 1573); B, plant near summit of Mt Nelse, Victoria (Barker 1593), scale c. 2cm; C, variation in
size of white corollas, yellow blotched on lower side of mouth, and extent of purple striations (Barker 1593),
scale 1 cm.
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Fig. 85. Sect. Lasiantherae (E. lasianthera). A. front s le. ot flo.er (i yello. blotch), B. side vess of flo.er,
C. dorsal view of corolla . ith stigma: D. oblique ventral view of corolla; E. external view of anthers on one side
of flosser. with an anterior anther on left and a posterior anther on right; E. internal v ie, of a posterior anther
(on right) and part of an anterior anther, G. lateral view of capsule; H. median view of capsule, I. abaxial s ie w of
uppermost leaf of main inflorescence-bearing a xis (s = sessile gland patch). (A-F. I: Barker 1498. holotype:
G. H. Beauglehole 40774).

W. R. Barker J. Adelaide Hot. Gard. 5 (1982)
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E. lasianthera

4ra( E. lasianthera x
E. collina ssp. paludosa

E. eichleri

- E. eichleri:
doubtful locality

- E. alsa x E. caudata

E. (Asa

o

56 miles
a EMI =In

80 km

N

N.S.W.

Fig. 86. Distribution of species of Sect. Lasiantherae. 5000ft (1520m) contour.

Stem to base of inflorescence (2.5)5-I1(14)cm long, bearing (5)6-8(12) pairs of
leaves. Indumentum on calyces, bracts, rachis, axis and leaves (0.2)0.4-0.7(1.0)mm
thick. Uppermost stem leaves serrate to serrate-crenate, with length (1.8)2.6(3.3)
times breadth, with (2)3-4(5) teeth along each margin. Corolla (6.5)8.2-11.5(13.0)mm
long along upper side; hood (2.1)2.7-4.0(4.5)mm long; cleft between upper lobes (2.0)
2.5-4.0(4.5)mm deep; lower lip (5.0)7.0(10.0) x (1 1.0)14.0(18.0)mm; clefts between
lower lobes (3.0)4.0-6.0(7.8)mm deep; inner surface of tube densely eglandular hairy
between bases of filaments and decurrent from them. Anthers (1.2)1.6-2.0(2.2)mm
long; rearmost pair of awns (0.25)0.3(0.5)mm long. Anterior filaments 3.5-5.0mm
long. Ovules (20)30(40) 14. E. eichleri (p. 254)
Stem to base of inflorescence I.3-5(6)cm long, bearing (1)3-4(5) pairs of leaves.
Indumentum on calyces, bracts, rachis, axis and leaves c. 0.1-0.3mm thick. Upper-
most stem leaves pinnatifid to pinnatifid-serrate, with length (1.1)1.7(2.7) times
breadth, with (1)2(3) teeth along each margin. Corolla (5.5)7.0-9.0(10.2)mm along
upper side; hood 1.5-2.8mm long; cleft between upper lobes 0.8-2.2mm deep; lower
lip (3.0)3.5-5.0(6.5) x (6.5)7.5-12.0(12.7)mm; clefts between lower lobes 1.6-4.0mm
deep; inner surface of tube glabrous. Anthers 0.9-1.3mm long; rearmost pair of awns
0.1-0.2(0.25)mm long. Anterior filaments 2.2-2.9mm long. Ovules 10-12(15). 15. E. alsa (p. 256)
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13. Euphrasia lasianthera Barker, species nova
E. gibbsiae f. comben i auct. non Du Rietz: Willis, Muelleria 1 (1967) 148 (as to Willis MEL41528); Harris,

Alp. Pl. Austral. (1970) 138; Willis, Hdbk Pl. Vict. 2 (1973) 573.

Species nova Sectionis Lasiantherarum ab speciebus duobus alteris differt duratione perenni, ramis
multis ad terram restrictis, filamentis longioribus, antheris maioribus pare postremo aristarum longiore
connectivisque subaequaliter pilosis, ovario non nisi ad apicem setoso, ovulis seminibusque pluribus, et
seminibus minoribus.

Holotypus (fig. 87): W.R. Barker 1498, 25.xii.1971. Victoria, Eastern Highlands. C. 21/2km NW of
Howitt Hut on the road to Macalister River headwaters, C. 1km SE of turnoff to Macalister Springs. Road-
side; cleared areas near semi-closed snowgum woodland or in the shade of the snowgums in low shrub stratum
and grassy undergrowth. Altitude ca. 5000 feet (I520m). AD97218059. Isotypi: B, BM, SRI, CANB, CGE, E,
GH, HO, K, L, NY, W.

Perennial herb, (10)16-30(35)cm tall with many densely crowded ascending branches
arising from very reduced stem, lacking roots on prostrate parts. Stem terminated just
above ground; main inflorescence-bearing branches initially prostrate for length of
(0)4-18(25)cm, abruptly or gradually erect, (6)11-18(25)cm high to base of inflorescence,
branched in proximal prostrate parts, simple distally; internodes in upper parts (1)P/2-
2(3) times length of upper leaves, lower down shorter than leaves; vegetative branches
shorter, either similarly robust with leaves of similar size often clustered towards apex
or more slender with smaller leaves; axes in upper parts covered by usually moderately
dense to dense, rarely sparse, long to very long glandular hairs [(0.2)0.4-0.5(0.6) mm
long], mixed with short to moderately long eglandular hairs usually in four lines, some-
times in two rows decurrent from between leaf bases, the indumentum slightly sparser
and shorter in lower parts. Cotyledons not seen. Leaves: uppermost leaves on
inflorescence-bearing branches usually broadly obovate to broadly ovate, sometimes
circular, crenate-serrate to serrate, (5)8-12(14) x (4)5-8(14)mm, light green, rarely
reddened, with margins recurved and sessile gland patches distributed over almost
entire length of underside, covered on both surfaces by moderately dense to dense,
usually long, rarely short glandular hairs mixed with sparse short eglandular hairs,
usually denser towards leaf base; base rounded-cuneate to truncate, with margins
clasping axis; teeth (1)2-4(7) along distal (1/2)3/4(1) of each margin, usually bluntly acute
to acuminate, rarely obtuse, 1.0-2.5(4.3)mm long; apical tooth usually bluntly acute to
obtuse, sometimes bluntly short acuminate, (1.0)1.2-2.7(3.0) x (1.5)2.0-3.5(4.0)mm;
leaves lower down smaller with sparser indumentum. Inflorescences but for lowermost
1 to several pairs of flowers dense showy racemes bearing (14)20-26(30) or more flowers;
rachis similar to axes but sometimes with slightly longer indumentum; internodes
elongating after anthesis such that fruiting calyces extend to base of calyx above or
past it; pedicels (0.5)1.5-5.5(7.0)mm long, longest towards base of inflorescence; apical
bud cluster (excluding buds at widely spaced lower nodes) cylindrical to conical-
cylindrical, rounded, initially up to 1.5(1.8)cm long, after flowers of first 3-6 pairs have
reached anthesis usually hidden by uppermost corollas, rarely remaining extended up
to lcm above corollas. Bracts similar to uppermost leaves of inflorescence-bearing
branches but with bases more attenuated. Calyx (5.5)6-8(9)mm long, externally with
indumentum (0.1)0.2-0.3(0.4)mm thick comprising moderately dense to dense, usually
moderately long to long, rarely short glandular hairs, sometimes mixed with sparse to
moderately dense, short to moderately long eglandular hairs, internally with tube
usually glabrous, sometimes bearing a mixture of glandular and eglandular hairs, with
teeth usually with indumentum similar to but somewhat shorter than external surface,
usually confined to distal part and margins or over whole length, rarely glabrous; teeth
± sharply acute to shortly acuminate; lateral clefts 2.0-5.0mm deep, shorter than
median clefts which are 3.0-6.0mm deep and often somewhat unequal. Corolla (10)
11-14(15)mm long along upper side, white to pale lilac to deep pink, with 3-5 red-purple
striations on each lobe, usually conspicuous, rarely faint, converging together deep in
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tube, often also with broad red-purple band lining base of lobes, especially lower ones,
with small intense yellow blotch at base of each anterior filament; tube 6-10mm long,
cylindrical for initial 3-5mm to base of anterior filaments, distally expanded laterally
and ventrally, externally glabrous at base, distally on adaxial and lateral surfaces
covered by dense long eglandular hairs sometimes mixed with sparse glandular hairs,
with patch of moderately dense to dense, short to long glandular hairs behind lateral
clefts, on abaxial surface covered by mixture of glandular and eglandular hairs, inter-
nally glabrous at base, distally covered by dense, short to moderately long eglandular
hairs below and between base of filaments sometimes mixed with a few glandular hairs;
hood (3)3.5-5mm long, externally covered by moderately long to long eglandular hairs,
dense on top, sparser on sides, mixed with short to moderately long glandular hairs,
usually sparse or absent, sometimes 'moderately dense on top, moderately dense to
dense on sides, internally with short glandular hairs, usually moderately dense to dense,
sometimes sparse above anthers, sparser or absent towards bases of filaments, mixed
with eglandular hairs, dense, long to very long at sinus, usually lacking farther back,
rarely sparse, moderately long above anthers; upper lobes coplanar, obtuse to praemorse-
obtuse to shallowly emarginate, with rear surface covered by short glandular hairs,
sparse to moderately dense towards base, sparse to absent distally with front surface and
margins glabrous, with cleft between (3.0)4.2(5.5)mm deep; lower lip usually 3-lobed,
sometimes 5-7 lobed by subdivision of lobes, concave from above, downturned from
base but finally curved forward, (8)10-13(16) x (12)15-20(22)mm, externally covered
in proximal parts by a sparse to moderately dense mixture of glandular and eglandular
hairs, distally with indumentum sparser, sometimes almost glabrous, internally and
on margins glabrous; lower lobes usually emarginate to praemorse-truncate to truncate,
sometimes broadly obtuse, with clefts between (4.0)5.0-7.0(8.5)mm deep. Stamens
with filaments glabrous, tht anterior pair 5-6.5(7.5)mm long, the posterior pair 2-3.5
(4.5)mm long; anthers (1.9)2-2.5(2.7) x (1.2)1.3-1.6(1.7)mm, with connectives surrounded
by dense long flexuose eglandular hairs, the pilosity ± equal on each anther, rearmost
pair of awns (0.4)0.5-0.7(0.8)mm long, longer than anterior six awns. Ovary in lateral
view ovate to oblong, somewhat compressed laterally, in median view ovate, usually
glabrous but for very few to dense, short to long setae in apical region, rarely glabrous
all over; apex in lateral view truncate to obtuse, often oblique; ovules (31)60(97).
Capsules slightly to greatly exserted from calyx, slightly compressed laterally,
(7.5)8-10(13)mm long, in lateral view usually ovate-oblong to oblong-elliptic, some-
times obovate-oblong (3)3.5-4(5)mm broad, in median view ovate to ovate-elliptic,
with few to moderately dense, short to long setae confined to the upper 1/4 or at the
very apex; apex in lateral view usually truncate to broadly obtuse, rarely acute, often
oblique; seeds (6)17-70, oblong to ellipsoid, usually obliquely so, sometimes broadly
so, 0.9-1.4(1.5) x 0.5-0.8(1.0)mm. Chromosome number: n=c. 38-47 (Barker 1535, 1536).
Figs 11, 17, 85, 87, 89.

Distribution (fig. 86): E. lasianthera occurs in the western part of Victoria's eastern
highlands. It is endemic to a small dissected highland region of interconnected ranges
and small plateaux bounded to the west, north and south by Mts Buller, Speculation
and Arbuckle, respectively. Altitude, c. 1500-1800m.

Ecology: The species, as far as is known, occurs on mountain sides, on plateau areas and
on rocky summits. It occurs in dense local populations in grassy areas in a variety of
habitats, namely alpine herbfield, alpine grassland, alpine heath, subalpine snowgum
(Eucalyptus pauciflora) woodland in glades or under overhanging trees, and (Barker
1538) sclerophyll forest. It occasionally occupies disturbed situations such as roadsides.

Flowering apparently begins in late November and continues until early February.
Mature capsules are increasingly apparent after the start of January.
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Fig. 89. E. lasianthera, Macalister River headwaters, Eastern Highlands, Victoria. Habit (Barker 1498,
holotype), scale 5cm long.

Conservation status: 2R,C.

Note: E. lasianthera is one of the few Australian perennials with the character combin-
ation of hairy anther backs and prominently striated corollas (fig. 85). It is also distinctive
in the sharply demarcated yellow blotches, one at the base of each anterior filament.
They form the centre point of the flower and are highlighted by the convergent
striations on the corolla lobes (fig. 85A). It may share this character with some
populations of its close ally, the annual E. eichleri (q.v.: Intraspecific Polymorphism).
Unlike other Australian perennials with striated corollas, E. lasianthera lacks a yellow
blotch behind the lowest corolla lobe.
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Specimens examined
VICTORIA: Alknder s.n., 9.i.1969. Mt Buller. MEL41791.Barker 1498, 25.xii.1971. Eastern Highlands. C.
21/2km NW of Howitt Hut on the road to Macalister Ftiver headwaters, c. Ikm SE of turnoff to Macalister
Springs. AD (holotype) B, BM, BRI, CANB, CGE, E, GH, HO, K, L, NY, W.Barker 1502, 25.xii.1971.
Eastern Highlands. C. 3km NW of Howitt Hut on the Macalister Headwaters road, c. 100m SE of the turnoff to
Macalister Springs. AD.Barker 1503, 25.xii.1971. Eastern Highlands. C. 2km SE of the turnoff to Macalister
Springs on the Howitt Road to Licola; c. 1km NW of Howitt Hut. AD.Barker 1506, 26.xii.1971. Eastern
Highlands. C. 3km NW of Howitt Hut on the Macalister Headwaters road, c. 100m SE of the turnoff to
Macalister Springs. AD.Barker 1518, 26.xii.1971. Eastern Highlands. C. 50m below summit of Minogues
Lookout, which is c. 5km SSE of Howitt Hut on the Howitt Road between Mt Arbuckle and the Macalister
Headwaters at Mt Howitt. AD.Barker 1519, 26.xii.1971. Eastern Highlands. C. 1'/2km S of the Snowy Plains
airstrip, on the Howitt Road between Mt Arbuckle and the Macalister Headwaters at Mt Howitt. AD.Barker
1535, 28.xii.1971. Eastern Highlands. C. 1/2km ESE of Mt Buller summit on track to Alpine Village.
AD.Barker 1536, 28.xii.1971. Eastern Highlands. Summit of Mt Buller. AD.Barker 1538, 28.xii.1971.
Eastern Highlands. Between 15 & 20km by road from Mirimbah on the Mt Stirling Circuit Road on the
southern side of Mt Stirling, between Howqua Gap & Stanley's Creek. AD.Beauglehole 40774 &
Chesterfield, 28.xii.1972. Mt Howitton top. BEAUGLEHOLE, AD.Beauglehole 40983 & Chesterfield,
5.i.1973. Snowy Range, Airstrip Plain; ± 12m NNW of Mt Wellington. BEAUGLEHOLE.Beauglehole
41231 & Chesterfield, 18.i.1973. Mt McDonald. 12m SW of Mt Howitt. BEAUGLEHOLE, AD.Beauglehole
41237 & Chesterfield, 19.i.1973. Mt Clear, ± 7m SW of Mt Howitt. BEAUGLEHOLE.Beauglehole 41278 &
Chesterfield, 21.i.1973. Mt Marjorie. Hells Window area. ± P/2km SW of Mt Howitt. BEAUGLEHOLE,
AD.Muir 344, 29.i.I958. Mt Buller. Rocky northern slopes of Baldy. MEL.Muir 965, 28.xii.1959. The
Bluff, 8 miles SE of Mt Buller. MEL. Willis s.n., 2.i.1945. Summit of Mt Speculation, Barry Mts. MEL41.528,
BRI. Willis s.n., 6.xii.1970. Macalister Springs saddle on eastern declivities of Mt Howitt. MEL41534,
MEL41535.

14. Euphrasia eichleri Barker, species nova
E. antarctica auct. non Benth.: Ewart, Fl. Vict. (1931) 1024, p.p. (as to NE Vict. occurrences).
E. scabra R.Br. var. alsa auct. non (FvM.) Willis: Willis, Muelleria 1 (1967) 148, p.p. (as to Willis MEL41664,

Tadgell MEL41663); Willis, Hdbk Pl. Vict. 2 (1973) 573.
E. scabra R.Br. var. caudata auct. non Willis: Willis, Muelleria 1 (1967) 149, p.p. (as to Howitt 12).

Species nova Sectionis Lasiantherarum, ab E. lasianthera differt inter aliis duratione annua, caule uno
ramificatione in partibus superioribus, filamentis antherisque minoribus, parte maiore ovarii setosa, ovulis
paucioribus et seminibus maioribus, ab E. alsa caulibus altioribus folia plura ferentibus, indumento longiore,
foliis angustioribus dentibus pluribus, corolla maiore in basi tubi pilosa, antheris filamentisque maioribus, et
seminibus pluribus.

Holotypus (fig. 88): Hf. Eichkr 14825, 13.ii.1958. Victoria, Bogong High Plains. Surroundings of Mt
Nelse; ca. 1900m alt. AD96I05007. Isotypi: CANB, CGE, K.

Annual herb, (4)7-14.5(16)cm tall, higher when fruiting, erect, occasionally with
herbaceous parts reddened. Stem to base of inflorescence (2.5)5-1 l(l4)cm long,
bearing (5)6-8(12) pairs of leaves, with branches forming in axils of cotyledons (at
least in the few sufficiently mature plants seen) and all leaf axils up to (1)2(3) nodes
below inflorescence; branches later-flowering, with upper ones developing first, bearing
(1)2-3(4) leaf pairs, the lower pairs themselves usually subtending shoots (fully
developed lower branches not seen); axes with indumentum usually extending to below
cotyledons, consisting of mixture of glandular hairs and lax eglandular hairs, arranged
in four rows decurrent from leaf bases, alternately dense, long, i.e. (0.2)0.4-0.7(1.0)mm,
and moderately dense, short to long, the eglandular hairs sometimes lacking or shorter
than the glandular hairs. Cotyledons 2-5 x c. 11/2-2mm, spathulate to elliptic, entire,
glabrous, usually persisting until after flowering time. Leaves: uppermost stem
leaves (8)10-16(20) x (2.9)3.5-6.5(8.5)mm, serrate to crenate-serrate, usually ellliptic,
sometimes ovate-elliptic or obovate-elliptic in outline, with margins recurved, with
upper surface covered by dense glandular hairs, short in apical half grading to moder-
ately long towards base, mixed with short eglandular hairs, dense and ± scabrous
in apical region, especially upon recurved margins, grading to sparse and lax towards
base, with lower surface usually covered by sparse to moderately dense, moderately long
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glandular hairs, sometimes mixed with sparse to moderately dense, short to moderately
long ± lax eglandular hairs; base usually rounded-cuneate to narrowly cuneate, some-
times rounded; teeth (2)3-4(5) along each margin, bluntly acute or obtuse, (0.5)1.5
(2.5)mm long; apical tooth bluntly obtuse or acute, (2.0)2.5-4.0(6.5)mm long; leaves in
middle of stem similar; lowest leaves smaller, fewer-toothed and with more attenuated
bases, but with similar indumentum. Inflorescences dense racemes, that of stem with
usually more than 15 flowers; rachis with indumentum similar to axis but denser; inter-
nodes elongating somewhat after anthesis such that fruiting calyces extend past bases of
calyces above, sometimes lower ones slightly longer; pedicels 0-1.0(2.5)mm long, hardly
elongating after anthesis; apical bud cluster hemispherical, hardly extending above
corollas of initial flower pair (i.e. extended less than 0.5cm). Bracts similar to uppermost
leaves or somewhat shorter, with longer, occasionally more numerous teeth and denser
indumentum. Calyx (5.3)6.2-8.7(9.5)mm long, externally bearing dense long glandular
indumentum, (0.3)0.4-0.6(1.0)mm thick, with apices of teeth covered by short setose to
moderately long lax, moderately dense to dense, upturned eglandular hairs, internally
with dense, short to long glandular hairs above median clefts mixed with short to
moderately long eglandular hairs, usually confined to apices of teeth, sometimesall over
teeth and onto tube; teeth ± sharp, linear, acute or caudate, with margins somewhat
recurved at least when dried; lateral clefts (2.0)2.5-3.9(4.8)mm deep, shorter than
median clefts which are (3.0)3.5-5.0(5.8)mm deep. Corolla (6.5)8.2-11.5(13.0)mm long
along upper side, white to lilac with 3-5 indigo to deep red-purple striations on each
lobe, those on upper lobes extending onto hood, sometimes with yellow blotch at the
base of the lower lip, sometimes only with two distinctive yellow patches at base of each
anterior filament; tube (4.5)6.4(8.0)mm long, for initial (3.3)3.6(5.7)mm to base of
anterior filaments narrowly cylindrical, then expanded laterally and ventrally, exter-
nally glabrous or with dense, short to long downturned eglandular hairs on distal 1/2-Y3
of adaxial and lateral surfaces, usually also with dense patch of short to moderately
long glandular hairs behind lateral clefts, internally with dense, short to moderately long
eglandular hairs on upper half of tube about bases of filaments and decurrent from
them; hood (2.1)2.7-4.0(4.5)mm long, externally on top covered usually by dense long
eglandular hairs, sometimes by dense, short to moderately long glandular hairs, on sides
covered usually by dense long eglandular hairs, sometimes by moderately dense,
moderately long glandular hairs, internally bearing moderately dense to dense, short to
moderately long glandular hairs above anthers, together with a dense patch of usually
moderately long to long, occasionally short, flexuose eglandular hairs in area of sinus,
sometimes also with sparse line of short eglandular hairs down middle of hood, with
upper lobes ± coplanar, usually shallowly to deeply emarginate, sometimes praemorse-
truncate, with front surface and margins glabrous, with rear surface -usually glabrous,
sometimes bearing sparse glandular hairs on proximal half, with cleft between (2.0)
2.5-4.0(4.5)mm deep; lower lip (5.0)7.0(10.0) x (11.0)14.0(18.0)mm, concave from above,
curved downward from tube, externally covered behind lobes usually by sparse' to
dense mixture of moderately long glandular and eglandular hairs, sometimes by
eglandular hairs alone, lobes usually bearing a sparser indumentum, sometimes
glabrous, with margins and inner surface glabrous, with lower lobes usually emarginate
or deeply so, rarely shallowly emarginate, with clefts between (3.0)4.0-6.0(7.8)mm deeri.
Stamens with filaments usually glabrous, rarely with one or two short eglandular hairs,
anterior pair 3.5-5.0mm long, posterior pair 1.5-2.5mm long; an- thers (1.2)1.6-2.0(2.2) x
0.8-1.1mm, with connectives of anterior pair glabrous or surrounded by usually sparse,
rarely moderately dense, short flexuose eglandular hairs, less hairy than those of
posterior pair, which are surrounded by very sparse to dense, short to moderately long
flexuose hairs, with rearmost pair of awns (0.25)0.3(0.5)mm long, always longer than
other three awn pairs. Ovary laterally compressed, in lateral view ovate to oblong-
elliptic to oblong-obovate, with upper 1/2-2/3 covered by dense, long to very long setae;
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apex in lateral view obtuse to truncate-obtuse; ovules (20)30(40), often with somewhat
different number in each cell. Immature capsules obovate to oblong-elliptic to oblong-
ovate in lateral view, laterally compressed, attaining a length of 7mm and breadth of
4mm and then still shorter than calyx, with upper 1/2-3/4 clothed by dense setae, short
towards base, long at apex; apex in lateral view shallowly emarginate to truncate;
immature seeds c. 4-15, obliquely ellipsoid, 1.5-2.0 x 0.5-1.2mm. Chromosome number:
unknown. Figs 11, 88.

Distribution (fig. 86): E. eichleri is confined to alpine and subalpine tracts of the
Victorian Alps between Mt Bogong and the Bogong High Plains, and on the Dargo
High Plains to the south. Altitude, c. 1370-1890m.

Ecology: Ecological data on this species are very poor. It has been recorded from "low
open shrubland dominated by Orites lancifolia" (Adair AD98117251), grassland
(Sneddon 10) and sphagnum bogs (Willis MEL41664).

Flowering apparently begins from mid January to early February. Only the type,
which was collected in mid February, bears capsules on the stem. The remaining
collections were gathered earlier. Flowering probably continues until at least April.

Conservation status: 2V,C. The effect of cattle grazing on this restricted species must be
investigated.

Intraspecific polymorphism
Coloration of the corolla may have taxonomic significance at an infraspecific level in

E. eichleri. Corollas of Sneddon 10 from the Bogong High Plains have a yellow patch
behind the lowest lobe (? extending to the base of the filaments), typical of E. alsa and
many other species. In the dried state, Backen MEL exhibits a small but distinctive
yellow patch at the base of each anterior filament. Such patches are strongly demarcated
in E. lasianthera. A field study of variation in corolla coloration is needed.

Specimens examined
VICTORIA: Adair s.n., 5.ii.1980. C. I.5km NW of Mt Nelse North, Bogong High Plains. AD98117251.
Backen s.n., early ii.1980. Mt Bogong. MEL562941; (photo AD).Beauglehole 15543, 26.i.1966. Bogong
High Plains, N side of Mt Cope. BEAUGLEHOLE.Beauglehole 15616, 26.i.1966. Bogong High Plains,
Watchbed Creek. BEAUGLEHOLE.Beauglehole 15818, 29.i.1966. Bogong High Plains, Cope Creek.
BEAUGLEHOLE.Ducker s.n., i.1946. Bogong High Plains. MELU.Eichler 14825, 13.ii. 1958. Bogong
High Plains. Surroundings of Mt Nelse. AD (holotype), CANS, CGE, K.Howitt 12, 1883. Dargo High
Plains. Gippsland. MEL.McVean s.n., 4.ii. 1967. Near Mt Cope. CANB (s.n.).Sneddon 10, 27.i.I978.
Bogong High Plains, near Mt Cope. AD.Stead s.n., 20.i.1962. Falls Creek. NSW126394.Tadgell s.n.,
ii.1926. Mt Fainter. MEL4I663. Willis s.n., 15.i.I946. Pretty Valley, between Mt Jim and Rocky Knobs,
Bogong High Plains. MEL4I664.
LOCALITY VERY DOUBTFUL: Stead s.n., 13.i.1962. New South Wales. Charlottes Pass, Kosciusko area.
NSW60818 (presumably from her visit to Bogong High Plains a week earlier).

15. Euphrasia alsa FvM., Trans. Phil. Soc. Vict. 1 (1855) 107
FvM. in Hook., J. Bot. Kew Gard. Misc. 8 (1856) 203; Hook.f., FI. Tasm. 1 (1857) 296; FvM., Fragm.
Phyt. Austral. 5 (1865) 90; Wettst., Monogr. Gatt. Euphrasia (1896) 263, t.6 f.447-457, t.13 f.5; Du Rietz,
Sv. Bot. Tidskr. 42 (1948) 360.E. scabra R.Br. var. alsa (FvM.) Willis, Muelleria 1 (1967) 148, p.p. (as
to Mueller's plants from the Munyang Mountains); Harris, Alp. Pl. Austral. (1970) 138; Gray in Costin,
Gray, Totterdell & Wimbush, Kosc. Alp. Fl. (1979) 217, pl. 265. Lectotypus hic designatus: DM [Dr
Mueller] s.n., s.dat. Munyang Mountains 6000'. MEL41669. Synlypi alii (isolectotypi possibiles):
MEL41665, MEL41668, MEL4I670, NSWI0876, MELU, FI, G, OH (two collections on one sheet).
Syntypi probabiles (isolectotypi possibiles): F. Mueller s.n., 1855. Mt. Cosciusko/ Kosciusko 6000'.
MEL41666, NSW10875. See Typification.
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E. antarctica auct. non Benth.: Benth., Fi. Austral. 4 (1868) 522; FvM., Syst. Cens. Austral. Pl. 1 (1882) 98;
Moore, Cens. Pl. N.S.Wales (1884) 50; FvM., Key Syst. Vict. Pl. 2 (1885) 41, 1 (1887-1888) 392; FvM.,
Sec. Syst. Cens. Austral. Pl. 1 (1889) 165; Moore & Betche, Hdbk FI. N.S.Wales (1893) 343; Wettst. in
Engl. & Prantl, Nat. Pflfam. IV 3b (1893) 101, p.p. (as to Austral. plants); Dixon, Pl. N.S.Wales (1906)
226; Maiden & Betche, Cens. N.S.Wales Pl. (1916) 184; Ewart, FI. Vict. (1931) 1024, p.p. (as to N.S.
Wales plants).

E. zelandica auct. non Wettst.: Ewart, FI. Vict. (1931) 1024, pro syn. "zealandica".

Annual herb, 2-6(7)cm tall, reaching c. 12cm when fruiting, erect, with vegetative
parts as well as calyces, bracts and rachises often red-purple, greener in more luxuriant
plants. Stem to base of inflorescence 1.3-5.0(6.5)cm high, bearing (1)3-4(5) pairs of
leaves, with branches in axils of cotyledons and leaves up to (1)2(3) nodes below
inflorescence, the upper ones developing first; branches later-flowering, bearing 0-2 leaf
pairs, sometimes themselves branched; axes with indumentum c. 0.1-0.3mm thick,
consisting of moderately dense, short to moderately long glandular hairs and two broad
bands of dense, short to moderately long eglandular hairs decurrent from between leaf
bases. Cotyledons broad, ovate-elliptic to elliptic, 2-5mm long, entire, glabrous,
persistent. Leaves: uppermost stem leaves in outline usually obovate or elliptic, rarely
broadly so, pinnatifid or pinnatifid-serrate, (4)6-10(15) x (2)3.5-7(9)mm, with blade
usually elliptic to elliptic-ovate or narrowly so, sometimes lanceolate with margins
recurved, with upper surface and margin covered, by sparse short glandular hairs
mixed with eglandular hairs, moderately long, sparse and lax towards the leaf base,
short, dense, ± upturned and stiff towards the leaf apex, with lower surface covered
by mixture of moderately dense, moderately long glandular hairs and sparse to
moderately dense, short to moderately long eglandular hairs; base narrow cuneate to
rounded-cuneate; teeth (1)2(3) along each margin, bluntly acute or obtuse, (0.7)1.2-
2.5(3.5)mm long; apical tooth blunt, usually acute, sometimes obtuse, (1.0)1.5-3.5
(5.0)mm long; lower leaves near the cotyledons smaller, fewer-toothed, with a sparser
shorter indumentum; leaves on branches similar to uppermost stem leaves, but rather
smaller. Inflorescences dense racemes;flowers of inflorescence terminating stem c. 15-30,
fewer on depauperate plants less than 3cm high and in inflorescences terminating
branches; rachis with indumentum similar to axis; internodes elongating slightly after
anthesis such that apices or capsules extend past bases of calyces above, with lowermost
1-2 internodes longer; pedicels 0.3-1.5(2.0)mm long; apical bud cluster hemispherical,
extending (0.1)0.3-0.8mm above initial flower pair, hidden by or hardly emergent from
uppermost corollas after flowers of first (0)2-3(6) pairs have opened. Bracts of similar
shape to the uppermost leaves but longer, broader, sometimes more toothed and with a
denser similar indumentum. Calyx (4.0)4.5-7.0(7.7)mm long, broadening as capsule
forms, with external indumentum 0.1-0.3(0.4)mm thick, consisting of a mixture of
moderately dense to dense, short to moderately long glandular hairs and sparse, very
short to short eglandular hairs, with inside of teeth bearing very sparse to dense, short to
moderately long glandular hairs mixed with sparse short eglandular hairs behind the
apex only or extending to bases of clefts, with margins lined with moderately dense,
short eglandular hairs, with inner surface below teeth glabrous; teeth ± bluntlynarrow
acute, with margins not recurved; lateral clefts (1.7)2.0-3.2(3.6)mm deep, shorter than
median clefts which are (2.0)2.3-4.0(4.5)mm deep. Corolla (5.5)7.0-9.0(10.2)mm long
along upper side, white to lilac, with three red-purple striations on each lobe, those on
upper lobes extending onto hood, with yellow blotch on lower lip behind lobes extending
deep into throat to point of insertion of stamens; tube (4.8)6.0(8.0)mm long, for initial
(3.4)4.5(6.0)mm to base of anterior filaments narrowly cylindrical, then expanded
laterally and ventrally, externally glabrous but for short to moderately long, dense
eglandular hairs on dorsal and lateral surfaces of distal half and small patch of dense,
moderately long glandular hairs behind lateral clefts, internally glabrous; hood
1.5-2.8mm long, externally with dense, moderately long eglandular hairs on dorsal
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surface and sides, with sparse glandular hairs occasionally at base of lobes, rarely along
middle of dorsal surface, internally with sparse to dense, very short to short glandular
hairs above anthers mixed with moderately long, moderately dense eglandular hairs
below sinus between lobes, with upper lobes ± coplanar, glabrous, usually emarginate
or shallowly so, rarely ± obtuse, with cleft between 0.8-2.2mm deep; lower lip (3.0)
3.5-5.0(6.5) x (6.5)7.5-12.0(12.7)mm, concave from above, markedly downturned from
tube, externally covered behind lobes by dense, moderately long eglandular hairs,
sometimes mixed with sparse to moderately dense, moderately long glandular hairs, on
middle lobe by sparse to moderately dense, moderately long eglandular hairs, rarely
mixed with sparse short glandular hairs, with indumentum on lateral lobes similar to
that of lower lobe but sparser, internally and on margins glabrous, with lower lobes
usually emarginate, sometimes broadly or deeply so, with clefts between 1.6-4.0mm
deep. Stamens with filaments glabrous, anterior pair 2.2-2.9mm long, posterior pair
0.7-1.2mm long; anthers 0.9-1.3 x 0.6-1.0mm, with connectives of anterior pair glabrous
or surrounded by a few to sparse, short flexuose eglandular hairs, less hairy than those
of posterior pair which are surrounded by sparse to dense, short to moderately long
flexuose hairs, with rearmost pair of awns 0.1-0.2(0.25)mm long, always longer than
other 3 pairs. Ovary laterally compressed, in lateral view elliptic to oblong-elliptic, with
upper 1/3 covered by dense, moderately long to long setae; apex in lateral view usually
broadly obtuse, sometimes truncate to slightly emarginate; ovules 10-12(15), equal in
each cell of ovary or with one more in dorsal cell. Capsules laterally compressed, in
lateral view elliptic, 7.0-8.5 x c. 4mm, usually shorter than calyx, sometimes slightly pro-
truding with upper 1/3(1/2) clothed with dense long setae; apex in lateral view broad,
truncate to obtuse, sometimes shallowly emarginate; seeds (4)7-11(12), ± ellipsoid,
1.8-2.5mm long. Chromosome number: n=27 (Barker 1696). Figs 11, 15, 90.

Typification: The sheets of E. alsa collected by Mueller from the "Munyang Mountains",
now the Snowy Mountains of New South Wales, are very homogeneous and were
apparently collected at a similar time (all are at a similar stage of development).
However, it is impossible to determine whether they come from the one gathering. Most
have annotations similar to or only slightly differing from the very general distribution
cited in the protologue (Mueller 1855), "Gregarious on the highest stoney summits of
the Munyang Mountains(6000 feet)". Many of the syntypes have an extended
altitudinal range of "5-6000 feet". Many also are identified as E. antarctica Benth. in
keeping with Mueller's acceptance of the name after its publication in Bentham's 'Flora
Australiensis' (1868).

MEL41669 was chosen as lectotype since it alone bears all the following attributes: a
label in Mueller's handwriting worded the closest to the protologue, Mueller's annotation
"Euphrasia alsa Ferd. Muell." rather than E. antarctica Benth., and no other slightly
discordant labels on the same sheet.

Some of the syntypes have been dated January 1855 by Mueller. Dr J.H. Willis has
annotated other MEL type collections with this date. This does not appear justified.
Since there is no reason to assume that all syntypes come from the one gathering, and as
Mueller climbed the summit of Mt Kosciusko or a neighbouring peak on New Year's
Day, 1855 (M. Willis 1949), some collections may have been made in late December, 1854.

Distribution (fig. 86): E. alsa is endemic to the Snowy Mountains of south-eastern New
South Wales. Most collections come from the Kosciusko region in the south of the
distributional range. Not only may this be because the higher mountains of this region
provide a greater area of potential habitat, but it may also reflect its greater accessibility
to collectors. Altitude, 1700-2100m or more.

258



=it-

\

)

259

I.

Fig. 90. E. also, at Spencers Creek, Snowy Mountains. New South Wales (Barker 1696). A. population in small
open areas in low (sub)alpine heath. scale 5cm wide; B. plant with white corolla with purple striations and yellow
blotch on lower side of mouth, line scale lcm.
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Ecology: E. alsa in the alpine zone tends to occupy small bare stony areas between
shrubs of low heath, tall alpine herbfield, sod tussock grassland, and Epacris-
Chionohebe fjaeldmark, its most common habitat (Costin et al. 1979).

In its rare occurrences within the subalpine zone, E. alsa may occur in pockets of
characteristically alpine vegetation rather than subalpine types. At Spencer's Creek, at
about 1770m, it occurs in a community resembling low alpine heath (fig. 90: Barker
1696). Burbidge (6322) records it also from "alpine heath" at the even lower Piper's Gap
(probably about 1730m high).

Flowering of the stem inflorescence begins between late December and late January
or even early February. Mature fruits are apparent from mid January. Branch inflor-
escences may still be found in early April as they are at an early stage of flowering
in Costin & Skottsberg NSW10873 and Gauba GAUBA7854, GAUBA7855, all collected
in mid March.

Conservation status: 2R,C.

Note: E. alsa is most closely related to E. eichleri, the other annual of Sect. Lasiantherae,
and E. caudata (q.v.: note 1) of Sect. Scabrae.

Specimens examined
NEW SOUTH WALES: Baeuerlen 64, ii.1890. Mt Kosciusko. MEL.Baeuerlen s.n., ii.1890. Mt Kosciusko.
NSW10871.Barker 1696, 26.i.1972. C. 50km N of bridge across Spencers Creek, on the Kosciusko Summit
Road, c. 3km ENE of Charlottes Pass. AD.Barker 1707, 27.i.1972. On top of Etheridge Range; c. 1/2km W
of Seamans Hut, c. ¡km E of Mt Kosciusko summit; above large quarry on Kosciusko Summit Road. AD.
Barker 1714, 27.i.1972. C. 2km north of Seamans Hut along the snow pole line to Lake Albina; c. 21/2km NE of
Mt Kosciusko. AD.Barlow & James 1804, ii. 1954. C,esjack Hut. NSWNP.Beadle s.n., 4.ii. 1952.
Kosciusko. SYD. Briggs s.n., 31.i.1954. 11/2 miles SE of Seamans Hut, Mt Kosciusko. NE004507.Bryant
s.n., 19.i.1967. Near Carruthers Peak, Kosciusko area. NSW 101301, BISH.Burbidge 6316, 17.ii. 1959.
Carruthers Track. Mt Kosciusko. CANB.Burbidge 6322, 17.ii.1959. Piper's Gap. Mt Kosciusko. CANB.
Carolin B76, 5.ii.1957. Above Club Lake. SYD.Costin s.n., iii.1949. Mt Kosciusko. NSW10874.Costin &
Skottsberg s.n., 1 I.iii.1949. Near Lake Albina. NSWI0873.Eichler 13660, 5.ii.1957. Between Mt Lee and
Carruthers Peak (c. 4.5km NNE of Mt Kosciusko). AD.Gauba s.n., 10.iii.1953. Kosciusko. GAUBA7854,
GAUBA7855.Gray & Totterdell 6159, 7.ii.1968. Ridge between Mt Twynam and Carruthers, Kosciusko
area. CANB.Gray & Totterdell 6608, ii/iii. 1972. Snowy River bridge below Seaman's Hut, Kosciusko area.
CANB.Gray & Totterdell s.n., 17.ii.1967. Northcote Pass, Kosciusko area. CANB(s.n.).Johnson &
Constable s.n., 20.i.1951. Above Lake Albina. NSW15790.McLuckie s.n., i.1925. Kosciusko. SYD.
McLuckie & Petrie s.n., i.1925. Bett's Camp. Kosciusko. SYD.Mc Vean s.n., 28.i.1967. Between Seaman's
Hut and Mt Northcote, Kosciusko area. CANB(s.n.).Maiden s.n., 16.ii.1914. Betts Camp, Mt Kosciusko.
NSW10872(p.p.).F. Mueller s.n., s.dat./ 1855. Summit of the Munyang Mountains. MEL4I669 (lectotype);
MEL41665, MEL41668, MEL41670, NSW10876; MELIJ, FI, G, GH (other syntypes, possiblyisolectotypes).
F. Mueller s.n., 1855. Mt Kosciusko. MEL41666, NSW10875 (probable syntypes).M. Mueller 1804, ii.1954.
Headwaters of Doubtful River. NSW60816.Phillips s.n., 29.i.1964. Near Carruthers Peak, Kosciusko Nat.
Park. CBG.Stead s.n., 5.i.1962. Lake Albina, Kosciusko area. NSW60817.Stead s.n., 22.i.1964. Spencer's
Creek, Kosciusko area. NSW64339, BISH.Thompson 379, 22.i.I970. Spencers Creek. 1/4 mile below road
bridge. NSW89034.Torterdell 55, 12.ii.1970. Mt Northcotte, western spur above Lake Albina, Mt
Kosciusko area. CANB. Totterdell 92, Carruthers Peak, Kosciusko area. CANB. Winibush s.n., 16.ii.1959.
Gungarten peak. NSWNP.

VI. Sect. Scabrae (Du Rietz) Barker
For synonymy, description, typification and distribution see p. 86. Fig. 91.
Sect. Scabrae is to endemic to temperate southern and eastern Australia. It consists

of five species, E. scabra which is widespread throughout southern Australia (fig. 93),
E. caudata which is restricted to the Australian Alps (fig. 92), and four other species
confined to north-eastern New South Wales (fig. 94). There is some evidence for a
possible undescribed taxon in the Blue Mountains region of New South Wales which
links E. arguta and E. caudata (see E. arguta: note I). Several species are apparently
extinct or facing extinction.
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Fig. 91. Sect. Scabrae. A, front view of flower; B, side view of flower; C, dorsal view of corolla, showing position
of anthers; D. ventral view of corolla; E, F, external view of the anthers on one side of flower, with an anterior
anther on the left and a posterior anther on the right; G, internal view of a posterior anther (on right) and part of
an anterior anther; H, lateral view of capsule; I, median view of capsule; J, abaxial view of an uppermost leaf on
the main inflorescence-bearing axis (s = sessile gland patch). (A-D, F, G, J, E. caudata: Barker 1649; E, E.
ciliolata: Pullen 3792; H, I, E caudata: Hoogland 8481, type).
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Figs 92-93. Distribution of the species and subspecies of Sect. Scabrae (1). 5000ft (1520m) contour.
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Fig. 94. Distribution of the species and subspecies of Sect. Scabrae (2). 30001t (910m) contour.
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Note: In the Australian Alps, populations of E. scabra approach E. caudata in some
characters. The two species may be distinguished on flower colour and length of the
glandular indumentum of the axes, leaves and calyces. See E. scabra (Intraspecific
Polymorphism).

Key to the species of Sect. Scabrae

la. Outer surface of calyx scaberulous to shortly scabrous, sometimes also bearing a few tiny mm long).
Uppermost stem leaves with (2)3-4(5) teeth along each margin, the longest tooth (1.5)
3.0(5.5)mm long. Lowermost calyces of stem inflorescence (5.3)6.3(8.2)mm long.
[Corollas white to lilac to ?purple, at least sometimes with yellow patch on lower
lip.] 19. E. arguta (p. 282)

Uppermost stem leaves with (0)1(2) teeth along each margin, the longest tooth 0.05-
1.5mm long. Lowermost calyces of stem inflorescence (2.8)3.5-5.4(6.0)mm long.

Corollas blue to mauve, with midline of lower lip at least sometimes yellow.
Capsules usually with upper l/31/2covered by sparse to moderately dense setae less
than 0.1mm long, sometimes glabrous. Seeds (0.9)1.0-1.2(1.4)mm long. Rear-
most pair of anther awns (0.3)0.4-0.5(0.6)mm long . 20. E. ciliolata (p. 285)

Corollas yellow. Capsules with upper 2/3-.3/4 covered by dense setae more than
0.2mm long. Seeds (0.4)0.5-0.8(0.9)mm long. Rearmost pair of anther awns (0.1)
0.2(0.3)mm long 18b. E. orthocheila ssp. peraspera (p. 280)

lb. Outer surface of calyx covered by prominent glandular hairs, moderately dense to dense at
least on teeth, usually 0.1-1.0mm long, rarely subsessile (with large glands), mixed with very
short to long, scabrous to lax eglandular hairs.

Lower corolla lobes usually emarginate, rarely truncate, with glabrous margins. Seeds
(0.9)1.2-2.0(2.5)mm long. Capsules porrect, with apices in lateral view shallowly
emarginate-truncate to broadly obtuse. [Corollas usually violet to pink, sometimes
paler or white, with yellow to red streak along midline of lower lip. Capsules with upper
112-2/3 covered by dense setae more than 0.3mm long. Glandular hairs dense over calyx,
(0.1)0.2-0.4(0.6)mm long.] 16. E. caudata (p. 265)

Lower corolla lobes usually obtuse to truncate and often shortly apiculate, sometimes
shallowly emarginate, with margins sparsely to densely lined by short eglandular hairs
or glabrous. Seeds (0.4)0.5-0.8(1.0)mm long. Capsules usually slightly downcurved,
rarely porrect, with apices in lateral view acute to obtuse.

Uppermost stem leaves (4)6-8(11) x (0.5)1.2-2.0(2.5)mm, with 0-1(2) teeth
along each margin, the longest tooth 0.05-0.5(0.6)mm long. Lowermost
calyces of stem inflorescence (2.8)3.5-4.5(4.9)mm long. Lowermost capsules of
stem infructescence (3.4)4.0-5.0mm long. [Corollas yellow.]

18a. E. orthocheila ssp. orthocheila (p. 280)

Uppermost stem leaves (6)7.5-14(20) x (1)2.5-10(13)mm, with (1)2-3(5) teeth
along each margin, the longest tooth (0.4)0.7-4.0(5.5)mm long. Lowermost
calyces of stem inflorescence (4.3)5.5-7.0(9.0)mm long. Lowermost capsules
of stem infructescence (4.0)5.0-8.0(9.3)mm long.

Corollas yellow. Capsules with upper 3/4 covered by dense setae more than
0.3mm long. Stem nodes (6)8-18(24). Glandular hairs on calyx prominent,
(0.05)0.1-0.2(0.3)mm long. Rearmost pair of anther awns (0.1)0.2(0.3)mm
long. 17. E. scabra (p. 270)

Corollas white to lilac to ?purple, at least sometimes with yellow blotch on
lower lip. Capsules usually with upper 1/4-1/2 covered by moderately dense to
dense setae 0.1-0.3mm long, extending slightly further down lines of
dehiscence, sometimes glabrous but for a few setae at very apex. Stem nodes
(18)24(30). Glandular hairs on calyx tiny (less than 0.05mm long). Rear-
most pair of anther awns (0.2)0.3-0.4(0.5)mm long. 19. E. arguta (p. 282)
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16. Euphrasia caudata (Willis) Barker, comb. & stat. nov.
E. scabra R.Br. var. caudata Willis, Muelleria 1 (1967) 149, p.p. (excl. Howitt 12, Willis MEL4I654)

BASIONYM; Harris, Alp. Pl. Austral. (1970) 138; Nat. Pks Assoc. A.C.T. & Dept Int., Mount. Slopes
Plains (1971) 40; Willis, Hdbk Pl. Vict. 2 (1973) 573. Holotype: R.D. Hoogland 8481, 28.ii. 1962.
Australian Capital Territory. Snowy Flats (near Mt Gingera); Cotter River District. On edges of swampy
flat, partly under low Eucalyptus forest; alt. c. 5200 feet. MEL4I671(p.p.); isotypes: MEL41671(p.p.),
CANB, AD, NSW, NE, L, BISH, G, A, B; and (n.v.) BM, K, BRI, BH, E, Z, UC, NY. See Typification.

E. brownii FvM. (nom. illeg.) var. psilantherea auct. non FvM.: FvM., Fragm. Phyt. Austral. 5 (1865) 89,
p.p. (as to syntype Mueller MEL41653, but not lectotype, see p. 119); Wettst., Monogr. Gatt. Euphrasia
(1896) 253; Du Rietz, Sv. Bot. Tidskr. 25 (1932) 532.

E. arguta auct. non R.Br.: Benth., FI. Austral. 4 (1868) 522, p.p. (as to Mueller MEL41658).

Erect annual herb, (7.5)12-34(40)cm tall. Stem t0 of inflorescence (3.5)7-24
(30)cm high, bearing (5)8-14(17) pairs of leaves, with axillary branches developing from
(1)2-6(10) nodes above cotyledons to (2)3-5 nodes below inflorescence, with length of
stem between inflorescence and uppermost branches more than half length of entire
stem to base of inflorescence; branches flowering later than stem and developing in a
basipetal sequence, lower branches bearing up tò c. 4-10 leaf pairs, uppermost pair
bearing (1)2-5(7) leaf pairs, with all but upper and occasionally lowermost leaf paiis
subtending shoots; axes covered by moderately dense, moderately long to long
glandular hairs over whole length, mixed with short to moderately long eglandular
hairs, which are mainly confined in upper parts to two dense rows decurrent from
between leaf bases or four dense lines decurrent from sides of each leaf, sparse in
between, more scattered and sparse to moderately dense lower down. Cotyledons
oblong to broad oblong, c. 1.0-2.5mm long, entire, glabrous, hardly persisting or
deciduous at flowering. Leaves: uppermost stem leaves in outline ovate-elliptic,
usually pinnatifid, sometimes serrate-crenate, (6)12-24(36) x (1.7)3.3-7.0(9.5)mm,
with margins recurved, with blade (excluding teeth) lanceolate, covered by usually
moderately dense to dense, rarely sparse, short to moderately long scabrous indumentum
on upper surface and margin, often sparser on lOwer surface, usually mixed expecially
towards base with sparse to dense, moderately long to long glandular hairs; base
rounded to rounded-cuneate; teeth 2-3(5) along each margin, usually bluntly or
sharply acute, rarely obtuse, reaching (0.5)1.2-3.0(5 0)mm long; apical tooth bluntly
or sharply acute, (2.0)4.0-10.0(14.8)mm long; leaves lower down somewhat longer
than uppermost leaves with shorter teeth and with similar indumenium; those at
very base much smaller; leaves of branches in similar positions similar in shape bnt
somewhat smaller. Inflorescences dense racemes, that of stem with (10)18-24(32) flowers,
those of branches producing fewer, those'of depauperate plants with 10 or less flowerg;
rachis covered by dense rows of down-turned, moderately long to long eglandular hairs
mixed with sparse, short .to long glandular hairs decurrent from between bracts,
alternating with a Mixture of sparse, short to long eglandular hairs and moderately
dense, moderately long to long glandular hairs; internodes elongating after arithesis
such that capsules are well below or just reach node above; pedicels hardly elongating
after anthesis, 0.2-0.9(1.5)mm long, those at lowermost .1-3 nodes longer; apical bud
cluster rounded-conical, bracteose, extended c. 0.5-2.0cm above initial flower pair,
becoming hidden after 3-12 or more pairs of flowers have opened. Bracts similar to
uppermost leaves but somewhat shorter and broader, with similar indumentum. Calyx
(3.8)5.5-8.0(9.5)mm long, externally covered by a mixture of dense, usually moderately
long to long, rarely short [i.e. (0.1)0.2-0.4(0.6)mm long] glandular hairs and sparse to
dense, short to long eglandular hairs, internally with teeth covered by moderately long
to long glandular hairs, moderately dense to dense at .apex, sparser or absent below
mixed with short to long, upturned appressed eglandular hairs, usually sparse to dense
or sometimes absent at base of teeth, sparser or absent towards apex, glabrous below
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teeth; teeth usually sharply, occasionally bluntly acute; lateral clefts (2.0)2.6-3.7(5.5)mm
deep, shorter than the median clefts which are (2.3)3.2-4.5(6.2)mm deep. Corolla
(9.0)11.8-16.0(19.0)mm long along upper side, usually violet to mauve to pink, rarely
paler or white, with broad groove extending from behind lower lobes to narrow part of
tube at least usually white with a usually yellow to orange-brown, rarely red streak down
its midline; tube (6.3)8.2(10.0)mm long, laterally and somewhat medianally broadened at
bases of anterior filaments, which are (4.2)5.4(6.8)mm from base of corolla, externally
glabrous at base, distally except for proximal part of abaxial groove covered by
moderately dense to dense, moderately long to long eglandular hairs, sometimes with
dense patch of short to moderately long glandular hairs behind the lateral clefts, some-
times extending as far as base of anterior filaments, internally glabrous to summit of
ovary, distally covered by moderately dense to dense, short to long eglandular hairs up to
bases of posterior filaments; hood (3.4)4.8(6.3)mm long, externally covered by
moderately dense to dense, moderately long to long eglandular hairs, often mixed with
short to moderately long glandular hairs, usually restricted to sides or front where sparse
to moderately dense, occasionally dense all over, internally covered by moderately dense
to dense, short to long eglandular hairs at the sinus, often extended to above anthers,
usually lacking elsewhere, sometimes sparse along midline of hood, sometimes also with
sparse short glandular hairs, with upper lobes usually emarginate or deeply or broadly so,
sometimes shallowly emarginate or truncate, with rear surface usually glabrous,
sometimes covered by sparse to dense short to moderately long glandular or eglandular
hairs or both, with front surface and margins glabrous, with cleft between
(1.0)1.8(2.6)mm deep; lower lip (5.0)8.0(11.0) x (8.0)11.8(17.0)mm, ± flat crosswise,
initially porrect, often later bent downwards distally, probably after anthesis, always
longer than upper lip, externally covered by sparse to dense, moderately long to long
eglandular hairs, occasionally mixed with moderately dense to dense, short to
moderately long glandular hairs, internally at base bordered by eglandular hairs of tube,
otherwise glabrous, with margins glabrous or with one or two eglandular hairs towards
base of clefts, with lower lobes usually emarginate or deeply so, rarely truncate, with
clefts between (2.5)4.1(5.5)mm deep. Stamens with filaments usually glabrous, rarely
with dense eglandular hairs covering lower third of anterior filaments, anterior pair
(4.0)6.0(8.6)mm long, posterior pair (2.0)3.1(5.2)mm long; anthers (1.2)1.7(2.1) x (0.9)1.1
(1.5)mm, with connectives of anterior pair surrounded by usually very few to moderately
dense, long to very long, rarely dense or short downturned eglandular hairs, less hairy
than or equally as hairy as those of posterior pair, which bear sparse to dense, long to very
long eglandular hairs, with rearmost pair of awns (0.2)0.3(0.4)mm long, longer than the
anterior three pairs. Ovary laterally compressed, in lateral view usually oblong-obovate
to oblong-ovate, sometimes ovate or elliptic, with upper 1/2-2/3 covered by dense erect
setae, very long about apex, long lower down; apex in lateral view usually obtuse or ±
truncate, rarely broad acute; ovules (20)30-110. Capsules slightly compressed laterally, in
lateral view oblong-ovate to oblong-elliptic, (5.2)5.5-8.5(9.5) x (3.0)3.9(4.3)mm, with
upper 1/2-2/3 covered by dense long erect setae, very long about apex; apex in lateral view
obtuse to truncate or even slightly emarginate; seeds 9-80, usually ± ellipsoid, sometimes
angular-ellipsoid, (0.9)1.2-1.5(2.0) x (0.5)0.6-0.9(1.0)mm. Chromosome number: n= 27
&/ or 28 &/ or 2711+21 &/ or ?2511+2111 (Barker 1649). Figs 11, 15, 16, 91A-D, FJ, 95.

Typification
E. scabra R.Br. var. caudata Willis Three plants on the type sheet, less branched than
normal for the species, were labelled as isotypes by Willis on 11.i.1966. The fourth plant,
more typical of the species, was designated as the holotype. One of these isotypes is also
unusual in that the stem has apparently been truncated near the base, with the pair of
branches in the axils of the uppermost of the remaining leaves developing equally in its
place.
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Distribution (fig. 92): E. caudata is confined almost entirely to the Brindabella Range of
New South Wales and the Australian Capital Territory, the Snowy Mountains of New
South Wales, and the Victorian Alps to the east of Omeo. There are isolated collections
from Mt Wellington, Victoria (note 2) and the "Brown Mountains near Littleton" (Betche
NSWI0868) about 100km east of Mt Kosciusko. Altitude, 1070-1980m.

Ecology: The majority of collections of E. caudata come from the subalpine zone, where it
is often associated with sphagnum swamps, streams or other damp situations. It
frequently grows in open grassy areas or in grassy or shrubby areas under snowgums
(Eucalyptus pauciflora). One montane habitat is recorded: "Steep mountain side in fairly
tall scrub in Eucalypt forest" (Ford NS W47104). No ecological data are available for the
dwarf variant at Charlottes Pass, Kosciusko region (see Intraspecific Polymorphism), but
it possibly extends into the alpine zone.

r
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Fig. 95. E. caudate] at Smokers Flat, near
Corrin Dam, Australian Capital Territory
(Barker 1649). A. inflorescence with
corollas deep lilac-violet outside, paler
inside with white mouth yellow-streaked
along midline of lower side, scale lcm;
B, flower, as above, but showing yellow-
brown streak along midline of lower side of
mouth, scale lcm.
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Flowering begins usually in January, rarely in early December. Stems finish
flowering from February to March, but primary and secondary branches may continue
to flower well into April or May.

Conservation status: considered not at risk.

Notes: 1. E. caudata is closely related to E. ciliolata, E. arguta and E. scabra. Differences
are given in the key to the species of Sect. Scabrae. In addition, the separation of E.
caudata and E. scabra is discussed under E. scabra: Intraspecific Polymorphism.

E. caudata approaches E. alsa and E. eichleri of Sect. Lasiantherae by its emarginate
corolla lobes, glandular indumentum, densely setose capsules with broadly obtuse to
truncate or emarginate apices, and its large seeds. E. alsa, which also approaches E.
caudata in leaf shape (figs. 11, 12) differs by its smaller habit, fewer stem nodes, shorter
indumentum, smaller striated corollas lacking a groove on the lower side and with a
downturned lower lip, and by its smaller anthers. In the one known location where E.
alsa and E. caudata meet, highly sterile hybrids are common (p. 290). E. eichleri differs
by its serrate to crenate-serrate leaves (fig. 11), its fewer stem nodes, its shorter striated
corollas lacking a groove on the lower side, with a downturned lower lip and with longer
lobes, and its shorter filaments.

2. A single plant, collected by Mueller (MEL41653) in 1861 from Mt Wellington,
Victoria (fig. 92), far to the west of the main area of distribution of E. caudata, is
distinctive for its glabrous-backed anthers and its leaf apices and teeth which are rather
blunter than normal. Otherwise the plant resembles E. caudata. Although the corollas
have dried yellow, they seem to have originally been the purple or white of E. caudata.
This is suggested not only by the brownish colour of the anthers, a commonly associated
attribute, but also by the fact that Mueller (1865) placed the specimen (of his own
collecting) under E. brownii, which he distinguished from E. scabra by its non-yellow
corollas. Further collections are required to determine whether the plant represents a
distinct subspecies of E. caudata.

Intraspecific polymorphism
In E. caudata there is evidence for the existence of a dwarf variant apparently

confined to the higher parts of the Kosciusko massif around and above Charlotte's Pass
(fig. 92), in the subalpine zone and possibly extending into the alpine zone. Normal,
larger sized plants, which occur throughout much of the Australian Alps, are extensive
in the Kosciusko region below Charlotte's Pass.

The collection Stead 7 from Spencer's Creek (fig. 92) comprises plants which are
intermediate between the two variants. The sites at Spencer's Creek are only at a slightly
lower altitude than Charlotte's Pass. The locality is somewhat intermediate between the
habitats typical of both variants as, while it is surrounded by tree-covered slopes, there
are also areas of communities resembling tall alpine herbfield and low alpine heath.
Plants of this intermediate population as well as plants of both normal and dwarf habits
were tested for possible evidence of hybridim. All bore a high percentage of apparently
normal pollen (PS5 I, 92, 98-103).

A comparison of the morphological variation in the two variants and the inter-
mediate population, as well as the possible differences in habitat are summarized in
table 11.

In the absence of a combined ecological and genetical study of the two variants it is
not possible to determine whether their morphological differenc,es reflect true genetic
differences or alternatively, the different influences of their respective habitats upon
very similar genotypes. However, while the differences between the two variants are all
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Table 11. A summary of morphological variation within Euphrasia caudata in various habitats in the Kosciusko
region of the Australian Alps.

Known localities in
Kosciusko area

Estimated altitudinal
range

Probable general habitat

HABIT
Plants sampled
Plant height
Stem height to base of
inflorescence

Number of stem nodes
Number of nodes immed
below inflorescence
lacking branches

Number of nodes on
uppermost branches

Corolla length along
upper side

Anther length
Rearmost awn length
Number of ovules
Capsule length

Number of seeds
Seed length

Mt Kosciusko 6500 feet,
Charlottes Pass,
The Chalet (at Charlottes
Pass)

1800-2000m

subalpine and/or alpine
vegetation

12
(7.5)12.0(14.5)cm

(3.5)6.7(11.0)cm
(5)6-8(9)

0-1(3)

1-2(4)

(9.0)11.8(15.7)mm : 16
plants

(1.4)1.6(2.0)mm : 7fls
(0.2)0.3(0.4)mm :7fls
(20)37(45) :7fls
(5.5)6.1(8.3)mm :c.20
capsules

9-30 :6 capsules
(0.9)1.2-1.5(1.9)mm :c.30
seeds

Spencers Creek

1770m

area supports alpine and
subalpine vegetation

15
(I3.5)18.6(26.0)cm

(10.0)13.5(17.5)cm
8-10(12)

(1)2-3(4)

c. 2-3

7

(7.5)I3.6(17.5)mm
(2.2)3.3(5.1)mm
(2.8)4.9(7.5)mm

2-3(5)
(0.5)I.2(2.0)mm

(12)20(32) :11 plants
(5.3)7.1(8.0)mm :1 1 plants

Longer than 9-10mm
(upper flowers only) : 7
plants

(1.3)1.6(2.0)mm :7fls
(0.2)0.3(0.4)mm :6fls

6.5-9.0mm :3 capsules

29,40 :2 capsules
(0.9)1.2-1.6(1.7)mm :c.20
seeds
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Dead Horse Gap,
Thredbo River Gorge,
Guthega, Guthega Dam,
Waste Point
1000-1600m (-1800m in
Brindabella Ra.)
subalpine (?rarely alpine)
vegetation

50
(10)15-34(40)cm

(7.3)11.0-24.0(30.0)cm
(8)10-14(17)

(1)2-4

(3)5(7)

66
(6)12-24(36)mm
(1.7)3.5-7.0(9.5)mm
(2.0)5.3-10.0(14.8)mm

2-3(4)
(0.5)1.2-3.0(5.0)mm

(12)24(32) :50 plants
(3.8)5.5-8.0(9.5)mm : 59
plants

(9.5)12.5-16.0(19.0)mm :56
plants

(1.2)1.7(2.1)mm :1011s
(0.2)0.3(0.4)mm :10fls
(30)62(110) :10/7s
(5.2)7.7(9.5)mm :c.25
capsules

(10)30-80 :8 capsules
(1.0)1.3-1.5(2.0)mm :c.50
seeds

quantitative, the organs do not show correlated changes in all characters measured
in them. Thus, although the dwarf variant has leaves with, on average, shorter teeth
and apices than those of the typical, the leaf length and the number of leaf teeth are
much the same. Similarly, the two variants are characterized by anthers of like size
and show only slight differences in calyx size, even though their flowers show greater
divergence in corolla size and number of ovules. Furthermore, depauperate plants of
E. caudata from other regions (e.g. in Willis MEL41656) are very slender, bear a few
small flowers and show no tendency to branch. Plants of the dwarf variant have a similar

Dwarf variant Intergrade Common variant

UPPERMOST STEM LEAVES
Plants sampled 6
Leaf length (I2.0)16.7(20.5)mm
Leaf breadth (2.2)4.4(6.0)mm
Apical tooth length (3.2)4.0(5.2)mm
Number of teeth along
each margin 2-3(4)

Length of longest tooth (0.6)1.3(1.7)mm
STEM INFLORESCENCE
[Data correspond to lowest

flowers; sample size
follows measurements]

Number of flowers (10)18(26) :10 plants
Calyx length (4.5)6.0(8.0)mm :19plants
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number of stem nodes, but can be readily distinguished by their strong development of
inflorescence-bearing branches. It does seem possible, then, that the differences have a
genetic basis.
Selected and cited specimens
AUSTRALIAN CAPITAL TERRITORY (30 seen): Adams 510, 6.i.I963. C. 1.5 miles S of Mt Franklin,
Cotter River District. CANB, NSW, A, MEL, B, L, BISH.Barker 1633, 18.i.I972. Brindabella Range. C.
1/2km E of Mt Gingera. AD.Barker 1649, 19.i.I972. Smokers Flat, c. 3km S of Smokers Gap, which is 7km
ENE of the Corrin Dam on the road from Tharwa. AD.Burbidge 1746, 8.iii.1947. Col Swampbetween Mt
Gingera and Mt Ginini. CANB.Burbidge 4469, 17.i.1958.- Mt Ginini. CANB.Burbidge 6943, 15.ii.1961.
Murray's Gap. CANB, N5W57426.Burbidge 7629, 16.v.1966. Kangaroo Flats, near upper source of a
tributary of Kangaroo Creek. CANB.Hoogland 8481, 28.ii.1962. Snowy Flats (near Mt Gingera); Cotter
River District. MEL (holotype); CANB, AD, NSW57603, NE, L, BISH, B, A, G. Willis s.n., 14.i.1970.
Leura Gap, on SW border of Australian Capital Territory between Mts Gingera & Bimberi. MEL41652.
NEW SOUTH WALES (26 seen): Althofer s.n., ii.1954. Tumut Ponds. NSW26689.Ashby 3145 per Stead,
8.ii.1970. Mt Kosciusko National Park. White River hut. AD.Ashby 3166, 9.iii.1970. Ibis Hut. AD.Betche
s.n., ii.1893. Brown Mountains near Littleton. NSW10868.Betche s.n., ii. 1897. Kiandra distr. NSW10869,
AD97013007.Burbidge 3922, 24.ii.1955. Guthega Dam. CANB.Burbidge 6377, 24.ii.1959. Murray's Gap
(E. side). CANB.Carroll 433, 19.i.1966. O'Keefe's Hut, Grey Mare track. Kosciusko Nat. Park. CBG.
Eichler 17825, 25.i.1964. Snowy Mountains. Near the Crackenback River at Thredbo Village. AD.Rimer
s.n., 1.iii.1957. Upper Tumut R. Gorge, near Junction Shaft. NSW126390.[P.S.L.] s.n., 18.xii. 1960. Waste
Point. COOMA.M. Mueller s.n., ii.1954. Headwaters of Doubtful River. NSW126391.Salasoo 3568,
23.i.1969. On slopes, Dead Horse Gap, SW of Jindabyne. NSW103010.Stead 4, 12.i.1966. Dickey CoOper
Bogong, Kosciusko area. MEL. Willis s.n., 3.ii.1946. Pilot tin mine huts at head of Ingeegoodbee River ±
4,/2 miles NE of Mt Pilot. MEL41674, AD96638068.
VICTORIA (13 seen): Beauglehole 36809, 18.ii.I971. East Gippsland. Bentleys Plains Road. S of Benambra-
Wulgulmerang Road. BEAUGLEHOLE, AD.Beauglehole 41490 & Rogers, 14.ii.1973. Nunniong Plateau,
Forlorn Hope Plain. BEAUGLEHOLE, AD.Beauglehole 41567 & Rogers, 24.ii.I973. Mt Anderson, 1m. E
of Mt Gibbo. BEAUGLEHOLE, AD.Beauglehole 41578 & Rogers, 24.ii.1973. Mt Pinnibar. BEAUGLE-
HOLE, AD.Ford s.n., 10.i.1959. Below Sassafras Gap (c. 15m. S of Nariel). N5W47104.F. Mueller s.n.,
i.1854/ii. 1854. Mt Cobberas plains. MEL4 I658.F. Mueller s.n., iii.I861. Mt Wellington, Gippsland.
MEL4I653 (syntype of E. brownii var. psilantherea).Willis s.n., 8.ii.I946. Between Mack's Creek and the
head of Buckwong River, Davey's Plain region, Upper Murray. MEL41655.
LOCALITY ERRONEOUS: Anon. s.n., s.dat. Mt Alexander [Western Highlands, Victoria]. MEL4I607
(p.p., annotation must apply to E. scabra specimen on sheet).
LOCALITY UNCERTAIN: Baeuerlen 532, iv.1887. Browns Camp. MEL41753.

Specimens examined of dwarf variant of E. caudata
NEW SOUTH WALES: Costin 602, iii.1949. Alpine tracts, Kosciusko. COOMA.Costin s.n., iii.1949. Mt
Kosciusko. N5W10866.Skonsberg & Costin s.n., 12.iii. 1949. The Chalet, Mt Kosciusko. NSW10865.
Stead 8, 14.ii.1966. Charlotte Pass, Kosciusko Plateau. MELStead 7, 11.ii.1966. Spencer's Creek,
Kosciusko area. MEL (intermediate between dwarf and normal variants).

17. Euphrasia scabra R.Br., Prodr. (1810) 437
[R.Br., Manuscript, unpubli; Spreng., Linn. Syst. Veg. (ed. 16) 2 (1825) 777; Bartling in Lehm., Pl.
Preiss. 1(1845) 343; Benth. in DC., Prodr. 10 (1846) 554, ?p.p. (possibly excl. E. arguta: see note 1 under
that species); Hook. f., Fi. Tasm. 1 (1857) 297; FvM., Fragm. Phyt. Austral. 5 (1865) 89; Benth., Fl.
Austral. 4 (1868) 521, p.p. (as to all spec. excl. Stuart MEL41430, MEL4I594, MEL4I598, MEL41599;
Beckler MEL4I595); FvM., Fragm. Phyt. Austral. 9(1875) 168, p.p. (as to Browne 45); Spicer, Hdbk Pl.
Tasm. (1878) 127; FvM., Syst. Cens. Austral. Pl. 1 (1882) 98, p.p. (excl. Qld and possibly some N.S.
Wales occurrences); Moore, Cens. Pl. N.S.Wales (1884) 50, p.p. (excl. E. arguta); FvM., Key Syst. Vict.
Pl. 2 (1885) 41, 1(1887-1888) 392; FvM., Sec. Syst. Cens. Austral. Pl. 1 (1889) 165, p.p. (excl. Qld and
possibly some N.S.Wales occurrences); Tate, Hdbk FI. Extratrop. S.Austral. (1890) 153, 253; Woolls, Pl.
Indig. Nat. Neighb. Syd. (1891) 38; Moore & Betche, Hdbk fi. N.S.Wales (1893) 342; Wettst. in Engl. &
Prantl, Nat. Pflfam. IV 3b (1893) 101; Wettst., Monogr. Gatt. Euphrasia (1896) 260, t.6 f.440-446, t.13
f.4; Rodway, Tasm. Fl. (1903) 143; Dixon, Pl. N.S.Wales (1906) 226; Maiden & Betche, Cens. N.S.Wales
Pl. (1916) 184; Black, FI. S.Austral. (ed. 1) (1926) 513; Ewart, Fi. Vict. (1931) 1024; Gardner, Enum. Pl.
Austral. Occid. (1931) 118; Du Rietz, Sv. Bot. Tidskr. 25 (1932) 534, 42 (1948) 359; Galbraith, Wildfl.
Vict. (1955) 136, (1967) 123; Robertson in Black, FI. S.Austral. (ed. 2) (1957) 772; Beard, Descr. Cat.
W.Austral. Pl. (1965) 96, ?p.p. (probably as to yellow-flowered forms), (1970) 118, ?p.p. (as before);
Curtis, Stud. FI. Tasm. (1967) 531; Willis, Muelleria 1 (1967) 148, p.p. (as to typical form, i.e., excl. var.
caudata and var. alsa); Harris, Alp. Pl. Austral. (1970) 138, p.p. (as to creamy yellow-flowered forms,
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excl. var. alsa and var. caudata); Willis, Hdbk Pl. Vict. 2 (1973) 573, p.p. (as to yellow-flowered plants,
excl. var. alsa and var. caudata). Lectotypus hic designatus (fig. 96): R. Brown s.n., 1.i.1804. In campis
depressis graminosis prope Lagoon beach & alibi in Port Dalrymple. BM(p.p.); isolectotypi: K,
MEL41633. Syntypus alter (fig. 96): R. Brown s.n., 24/25.i.1804. Port Phillip. In campis graminos
[Harbor ad radium] Arthur's Seat. BM(p.p.). See Typification.

?E. scabra R. Br. var. caudata auct. non Willis: Willis, Muelleria I (1967) 149, p.p. (as to Willis MEL41654;
see Intraspecific Polymorphism).

Erect annual herb, becoming brittle, (8.5)15-35(50)cm tall. Stem to base of inflor-
escence (7.5)1 l-25(45)cm high, bearing (6)8-18(24) pairs of leaves, usually with axillary
branches forming in region from (1)2-7(14) nodes above cotyledons to 1-2(3) nodes
below inflorescence, with length of stem between inflorescence and uppermost branches
(0.03)0.21(0.48) length of entire stem to base of inflorescence, sometimes simple
(mainly if plant depauperate); branches flowering later than stem and developing
basipetally, lower ones bearing up to 7(9) nodes, upper ones bearing 1-3(5) nodes, with
leaf pairs finally subtending shoots; axes reddish-brown to yellow-brown, usually
covered by short white eglandular hairs, dense in upper parts but sparser or absent
lower down, sometimes with short glandular hairs in upper parts, sparse and then
absent down stem, sometimes with moderately dense, short to moderately long
glandular hairs on lower parts. Cotyledons oblong, glabrous, sometimes persisting.
Leaves: uppermost stem leaves in outline usually ovate-elliptic to elliptic, rarely linear-
lanceolate, pinnatifid to serrate-crenate, (6)7.5-14(20) x (1)2.5-6.5(9.5)mm, covered by
dense, short to moderately long scabrous eglandular indumentum, sometimes mixed
with sparse, short glandular hairs, with margins recurved; base usually rounded cuneate,
rarely truncate; teeth (1)2-3(5) along each margin, usually bluntly obtuse or acute, rarely
acuminate, with longest tooth (0.4)0.7-2.6(4.0)mm long; apical tooth usually bluntly
obtuse or acute, rarely sharply acute, (1.8)3.0-6.0(9.0)mm long; leaves in middle of stem
only slightly longer, sometimes with 1 more tooth along each margin, lacking glandular
hairs; lowermost ones much shorter, with scabrous indumentum rarely mixed with
sparse, short to moderately long glandular hairs; leaves in similar positions on branches
similar but somewhat smaller. Inflorescences dense racemes, that of stem producing
(10)14-32(54) flowers; rachis covered usually by a dense mixture of short to moderately
long glandular and eglandular hairs, sometimes by dense eglandular hairs; internodes
elongating variably, such that apices of capsules well below to well above node above;
pedicels 0-0.3(0.6)mm long, reaching 1.2(1.6)mm on lowest flowers; apical bud cluster
rounded, cylindrical to conical, that of stem 0.3-1.9cm long, remaining extended above
uppermost corollas until 2-11 or more pairs of flowers have reached anthesis. Bracts like
uppermost leaves, but somewhat shorter and broader, bearing densely scabrous
indumentum often mixed with dense, short to moderately long glandular hairs, denser
on underside. Calyx (4.3)5.5-7.0(9.0)mm long, externally covered by dense, usually
short to moderately long, rarely subsessile or long [i.e., (0.05)0.1-0.2(0.3)mm long]
glandular hairs, mixed with dense, short to moderately long scabrous eglandular hairs,
sparser on tube, internally covered on teeth by moderately dense to dense, subsessile to
short glandular hairs, often also by moderately dense to dense, upturned appressed
short eglandular hairs, elsewhere glabrous; teeth sharply acute to acuminate; lateral
clefts 1.7-3.9mm deep, shorter than median clefts which are 2.2-5.6mm deep. Corolla
(8.0)9.0-12.0(14.0)mm long along upper side, with lower side broadly grooved, yellow,
sometimes with 3 red-brown striations present (at least in dried material) on hood and
lower lip behind each lobe; tube (6.0)7.0(8.3)mm long, broadened laterally and some-
what medianally at or below bases of anterior filaments, which are (4.0)5.0(5.9)mm
from base of corolla, with basal part glabrous on inside and outside, with distal parts
covered externally by dense, moderately long eglandu/ar hairs sometimes mixed behind
lateral clefts with sparse to dense, short glandular hairs, internally by eglandular hairs,
sometimes sparse to dense, short to moderately long and confined to region between
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filaments, sometimes moderately dense to dense, short to moderately long around and
below bases of filaments and behind lower lip; hood (3.3)4.4(5.5)mm long, externally
covered by moderately long eglandular hairs, dense towards rear, sparser at front, mixed
with short glandular hairs, dense in front half or only above sinus, absent towards rear,
internally with moderately long to long eglandular hairs densely covering entire surface or
restricted to area about sinus, sometimes with a patch of subsessile glandular hairs also at
sinus, with upper lobes obtuse or acute, with front surface ± glabrous or covered by dense
short eglandular hairs, with rear surface moderately densely to densely covered by short
to moderately long glandular hairs or by short to moderately long eglandular hairs or by
both, in which case former tend toward base, latter toward tip, with margins glabrous or
lined with sparse to moderately dense, short eglandular hairs, with cleft between 0.4-
1.0mm deep; lower hp (3.4)6.9(8.3) x (4.9)8.0(15.0)mm, porrect, externally covered by
sparse to dense, moderately long to long eglandular hairs, usually mixed with dense,
moderately long glandular hairs, sometimes with glandular hairs restricted to parts of lip
or absent, internally ± glabrous or with dense, short to moderately long eglandular hairs
all over or confined to area behind lobes, with margins glabrous or lined with sparse to
dense, short eglandular hairs, with lower lobes usually obtuse to truncate, often shortly
apiculate, sometimes shallowly emarginate, with clefts between 1.0-3.0mm deep. Stamens
with filaments glabrous, anterior pair (4.2)4.8(6.2)mm long, posterior pair (1.8)2.5
(3.0)mm long; anthers (1.1)1.2-1.5(1.6) x (0.7)0.8-1.0(1.1)mm, with connectives of
anterior pair, glabrous or with sparse to dense, short to long eglandular hairs, less hairy
than or as hairy as those of posterior pair which are usually surrounded by sparse to
dense, short to long flexuouse eglandular hairs, sometimes glabrous, with rearmost pair
of awns (0.1)0.2(0.3)mm long, usually longer than those of other three pairs, rarely ±
equal to them. Ovary laterally compressed, in lateral view elliptic to oblong-elliptic or
ovate-elliptic, covered in upper 3/4 by dense upturned setae, moderately long to long at
base, long to very long at apex; apex in lateral view acute, often obliquely so, to obliquely
obtuse; ovules (57)90(140). Capsules in lateral view oblong-elliptic to ovate-elliptic,
usually ± declinate, (5.0)6.7(9.3) x (2.0)2.4(3.0)mm, in upper 3/4 covered by dense long
upturned setae; apex in lateral view usually acute to obtuse, often obliquely so, rarely
truncate; seeds (29)60-90, ± ellipsoid to oblong-ellipsoid, often somewhat angular, (0.4)
0.5-0.8(1.0) x (0.2)0.3(0.6)mm. Chromosome number: unknown. Figs 12, 96.

Typification

E. scabra R.Br. Both type collections belong to the one species. Initially (fig. 96) the
Port Dalrymple collection had been called "Euphrasia lutea" by Brown, while the Port
Phillip material he annotated "Euphrasia lutea? an sp. divers?", indicating that at some
stage Brown considered that the two collections may not have been conspecific. The
Port Dalrymple material alone was renamed "E. scabra" by Brown on both the BM
specimen (fig. 96) and in the manuscript (Brown unpubl.). It also was cited as the basis
for the extensive manuscript description. The BM sheet of the Port Dalrymple
collection is accordingly chosen as lectotype. The selection thus conforms with Stearn's
(1960) recommendation that BM material be used as lectotypes of Brown's species.

The lectotype locality "Lagoon beach" is near a fresh-water lagoon 4km south-east
of Low Head on the shores of Port Dalrymple.

Distribution (fig. 93, also 94): E. scabra occurs throughout most of temperate, non-arid
Australia and Tasmania, reaching as far north as Sydney on the east coast, and
extending into the south-west of Western Australia.

It ranges in altitude from sea level up to 1100m in Tasmania and to about 1500mon
the Australian mainland, including some subalpine or high montane sites (see Intra-
specific Polymorphism).
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Ecology: E. scabra has been found in a wide range of habitats. From specimen
annotations it appears most frequent in open grassy situations, possibly ones which are
wet. However, it is perhaps less common in permanently wet sites than the closely allied
E. caudata, E. cilio/ata and, possibly, E. orthocheila. It has also been recorded from
sand associated with dunes and salt lakes along the coasts of South and Western
Australia, and in dry heath and dry forest land in south-eastern Australia and Tasmania.

Flowering times seem to vary considerably throughout the range of the species.
Plants begin flowering between early October and February. The main stem inflor-
escences cease bearing flowers by November to March, but those of the branches
continue to produce them until early January to April or even longer. From the few
records available, in the Australian Alps the flowering times are towards the later part
of the stated ranges of time. This is in keeping with the later seasons in the high mountain
regions.

Conservation status: 3E. Although described in the last century as flourishing through-
out extratropical Australia but not as abundantly as the sympatric perennial species
(Mueller 1865), nowadays E. scabra appears to have become very rare as it has been
seldom collected in this century. During the past 70 years it has most often been recorded
from the hills west of Hobart, the latest collections being Caro/in 1770 in 1960 and
Ratkowsky AD97349029 in 1973. Elsewhere in Tasmania it was found by Rees (HO) in
1929 at St Marys and Moscal (HO) south of Fingal in 1979. The only mainland Australian
records during that period have been Ashby 4354, 4928 respectively from near L,ake Muir
and at Yorn Creek in south-west Western Australia in 1971 and 1973, together with
Willis MEL41654 from Buckety Plain in the Victorian Alps, collected in 1946, which is
from the divergent high-mountain populations (see Intraspecific Polymorphism). The
contrast between numbers of collections in each century indicates that the species may
be threatened with extinction.

Notes: 1. Populations of E. scabra in the Australian Alps (fig. 93) approach E. caudata
in some characters but there is no full intergradation between the two species (see Intra-
specific Polymorphism).

'There is little purpose giving three unusually tall and slender plants of E. scabra from
Tasmania (Mueller MEL41678p.p.; Stuart MEL41645p.p., MEL41570) varietal status
as suggested by Mueller's annotations, since they appear to be extremes of the range of
variation in stem length in E. scabra, perhaps produced by a shaded position or by growth
between tall grasses. The latter Stuart collection contains a specimen of normal habit as
well as the slender plant. Mueller (MEL41573) collected a similarly slender plant from
South Australia.

Two old specimens apparently of E. scabra, show some differences from typical
forms of the species. Both Anon. GH ("N.Holl., E. arguta R.Br.") and Anderson G
("Nouvelle-Holland"), identified as E. scabra by Wettstein, are characterized by short
but broad capsules which are symmetrically ovate in lateral view, a shape not otherwise
found in the species. The G collection also diverges by its shallowly emarginate lower
corolla lobes, an attribute only occasionally found in the species. 'While there is little
doubt that the G specimen had the yellow corollas (with reddish striations apparent) of
E. scabra, the GH specimen has dried a colour atypical of herbarium material of the
species. Although it has yellow anthers, an attribute often found in plants with yellow
corollas, the assocation of these characters is too loose to enable the corolla colour to
be determined with any certainty. II it was originally a non-yellow colour, it may be
allied to "E. arguta Wettst." (see E. arguta: note 2). There is no evidence for hybridism
being involved as a high percentage of pollen sampled appears normal (PS132-134).
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Intraspecific polymorphism
In the Australian Alps between the Mt Kosciusko region and the Bogong High

Plains there is a breakdown of a number of the many morphological differences between
E. scabra of lowland and lower montane sites and E. caudata. These differences are
detailed in table 12.

The specimens intermediate betwen E. scabra and E. caudata all appear to possess
the yellow corollas of the former species, although this is largely determined from the
dried state. Only in one of the collections ( Willis MEL4I654) is this feature noted. Of
the nine collections involved, seven are only slightly divergent from E. scabra while two
are more or less intermediate between the two species.

The seven specimens only slightly atypical of E. scabra have character states which
rarely occur elsewhere in lowland Australia, but occur more frequently in the region of
the Australian Alps. Martin MEL41660, MEL41614 and Findlay MEL41661 diverge
from E. scabra only by their emarginate lower corolla lobes, those in MEL4I660 being
very deeply incised. Baeuerlen NSW10885 and Howitt MEL4I681 show a rather
extensive cover of glandular hairs over the herbaceous parts, rarely seen elsewhere in
E. scabra; in addition they diverge slightly in the approximately symmetrical lateral
view of the capsules, the rather large seeds (0.9-1.1mm long) and the rather large anthers
(1.4-1.9mm long). Finally, there are two poor specimens which show characters some-
what atypical of E. scabra. Lower corolla lobes in Baeuerlen 57 are emarginate. Merrah
MEL41352, which bears many capsules and no flowers, has a glandular indumentum
extending farther down the stem than usual in E. scabra and capsules with broadly
obtuse apices. In all other respects, except where a character cannot be observed
because of the inadequacy of material, the above specimens are characteristic of
E. scabra.

Perhaps of greatest importance are the two collections Willis MEL4 1654 and Anon.
116. 'These specimens tend in many respects towards E. caudata. Thus, their lower
corolla lobes are emarginate, branching begins at the second to as low as the sixth node
below the main stem inflorescence at a point rarely less than halfway down the stem,

Table 12: A comparison of the characters distinguishing E. caudata from populations of E. scabra outside the
Australian Alps.

Coro/las usually violet to pink, rarely paler or white
Lower coro/la lobes usually emarginate, often deeply
so, rarely truncate

Anthers (1.2)1.4-1.8(2.1) x (0.9)1.0-1.3(1.5)mm

Capsules densely setose in upper I/3-2/3, in lateral view
porrect, with apex usually emarginate to broadly
obtuse, ?rarely broadly acute

Seeds (0.9)1.2-1.5(2.0)mm long

Upper (1)2-9 stem nodes lacking branches and occup-
pying more than half of stem

Glandular indumentum all over vegetative parts,
rachis, bracts and calyces, but sometimes sparse in
middle section of stem or branches

Glandular indumentum on above parts usually
moderately long to very long, rarely short, e.g. on
calyx (0.1)0.2-0.4(0.6)mm

275

Coro/las yellow

Lower corolla lobes usually obtuse to truncate, often
shortly apiculate, occasionally shallowly emarginate
Anthers (1.1)1.2-1.5(1.6) x (0.7)0.8-1.0(1.1)mm

Capsules densely setose in upper 3/4 or more, in lateral
view downcurved or somewhat so, with apex asym-
metrically narrow acute to obtuse, rarely broadly
obtuse to truncate or ± symmetrical
Seeds (0.4)0.5-0.8(1.0)mm long

Upper 0-1(2) stem nodes lacking branches and
occupying upper (0.03)0.21(0.48) of stem

Glandular indumentum usually confined to rachis,
bracts and calyces, sometimes at base of plant or on
axis for some distance below inflorescence, some-
times on upper leaves, rarely on lower leaves
Glandular indumentum on above parts usually short
to moderately long, rarely long, e.g. on calyx (0.05)
0.1-0.2(0.3)mm

E. caudata E. scabra
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the glandular hairs cover all herbaceous parts, although very sparsely in the upper
middle regions, and the ovaries appear symmetrical in lateral view. However, bending in
the ovary is more obvious in the capsule stage. In addition anthers are rather large for
E. scabra (1.3-1.7mm long). The specimens approach E. scabra by their yellow corollas
and short to moderately long eglandular hairs. Unfortunately, capsules and seed are
absent.

There appears to be a relationship between the ecological ranges of the atypical
specimens of E. scabra and those of E. scabra and E. caudata. E. caudata is confined to
the subalpine and alpine zone. Typical forms of E. scabra occur below these zones in
montane or lowland habitats. Similarly, the seven slightly divergent specimens all
appear to occur well below the subalpine zone. On the other hand, it is likely that the
two collections intermediate between E. scabra and E. caudata occur in the subalpine
zone, where E. caudata abounds. The locality, altitude (1520m) and habitat (sphagnum
bog) of Willis MEL41654 from the Bogong High Plains clearly indicate that it came
from this zone. It should be noted that there is no authentic record of E. caudata from
this extensive much-botanized alpine region. If the location "Nunionyong" cited for
Anon. 116 is identical to the Nunniong Plateau, Victoria, to the south of Mt Kosciusko,
then a subalpine occurrence is also quite likely. Hogg (1970) refers to "large areas of
open snowplain" there, and E. caudata occurs in this region.

It is possible, therefore, that the two species, E. scabra and E. caudata actually
represent the extremes of a cine along an altitudinal and ecological gradient, with the
above collections representing relictual intergrading forms (p. 65). An alternative
explanation based on hybridism seems unlikely as there is no real evidence that the two
species grow together and there seems little variation in the intergrade specimens. In
addition, pollen sterility tests show only a very low percentage of sterile pollen in all but
one (Martin MEL41614) of the nine intergrade plants sampled (PS127-131, 136-139).
The present evidence points to a group of variable high mountain populations for which
an intraspecific classification at this stage is impossible to justify or determine. The lack
of a full intergrade into E. caudata precludes its union with E. scabra into one highly
variable species.

Selected and cited specimens
NEW SOUTH WALES (9 seen): Baeuerlen s.n., ii.1890. Woollandilly, Jindabyne. NSW10885.Betche s.n.,
ii.1897. Yarrogobilly [Yarrangobilly] Caves. NSWI0884, AD970I3003. Blakely s.n., xii.1899. Jenolan
Caves. NSW10881, SYD.Bull s.n., s.dat. Tumbarumba, Upper Murray R. MEL4I586.Gaudichaud 144,
s.dat. Port Jackson. G(2 spec.).[Mueller] s.n., s.dat. Lake George. MEL41647(p.p.).
SOUTH AUSTRALIA (10 seen): Anon. (Herb. Taie)s.n., 24.x.1885. Steep Hill, Belair. AD.Behr s.n., Jan.
Tanunda. MEL41579.Browne 45, 1874. Port Lincoln. MEL.[Mueller] s.n., 20.xii.1848. In montis ad fl.
Onkapar[inga]. MEL41577.[Mueller] s.n., ii.1849. Inter [syrtes] sinus Guichen Bay & pramontorii Jaffe.
MEL41575. Mueller s.n., Init.xii.I848. Bugle-range. MEL41573.
TASMANIA (33 seen): Brown s.n., 1.i.1804. Prope Lagoon beach & alibi in Port Dalrymple. BM(p.p.: lecto-
type); K. MEL41633.Carolin 1770, 6.ii.1960. Mt Nelson, near Signal Lookout. SYD.Coates 48c Sullivan
110, 1886. Mt Arthur. MEL. Hamilton 24, 18.iv.1932. Port Sorell. HO.Milligan 508, 9.ii.1842. Valley
west of Rocky Cape. FI(2 spec.), HO, MEL4I571.Moscals.n., 28.iv.1978. Hockeys Marsh, eastern slopes of
Mt Foster, c. 12km S of Fingal. HO.Oakden 83, 21.xi.1887. Bush near Launceston. MEL.Ratkowsky
s.n., 29.xi.1973. Mt Wellington, nr Ridgeway. AD97349029.Rees s.n., x.I929. St Marys. HO. [Stuari]426,
i.1849. Nr Deloraine. MEL41570.[Stuart] s.n., s.dat. Nr. George Town. MEL4I645(p.p.).
VICTORIA (26 seen): Anon. sm., s.dat. Mt Alexander. MEL41607.Anon. [Herb. Walter] s.n., s.dat.
Grampians. AD97331120.Alliig s.n., s.dat. Mouth of the Glenelg. MEL41610. Baeuerien 57, iii.I885.
Genoa District. MEL.Brown s.n., 24/ 25.i.1804. Port Phillip ... Harbour. BM(p.p.;syntype).[Cloudunning]
61, s.dat. Ballarat. MEL.Findlay s.n., 1883. Upper Murray. MEL41661. Gargurevich s.n., 1874. Red
Jacket Creek. MEL41647(p.p.).Howitt s.n., 1883. Gippsland. MEL41681.Martin s.n., 1887. Snowy
Creek. MEL41614, MEL41660.Merrah s.n., 1887. Sources of Delegate-River. MEL41352.[Mueller]s.n.,
xii.I852. Near Barker's Creek. MEL41609.Renfrey 36, Dec. Heywood. MEL.Sullivan 4, ix.1876.
Moyston. MEL. Williamson s.n., xii.1902. Curdie R. NSWI0887.
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WESTERN AUSTRALIA (28 seen): Ashby 4354, 22.x.1971. Between Lake Muir and Muir Bridge. AD.
Ashby 4928, 17.x.1973. Near Western Yorn Creek c. 6 miles E of Chester Pass Road towards Narrikup. AD.
Lickin s.n., 1874. Freemantle. M E L41632.Mc Hard s.n., iii. 1885. Cape Leeuwin. M EL41724. --[Maxwell]
s.n., s.dat. Esperance bay. MEL41631.--[Mueller] s.n., x.1867. Mt Barker. MEL41621.Muir s.n., 1879.
Near Mt Lindsay. MEL41725.Oldfields.n., s.dat. Champion Bay. MEL41623, MELU.
WITHOUT SPECIFIC LOCALITY (5 seen): Anderson s.n., [prior to 18931. Nouvelle-Hollande. G.Anon.
s.n., s.dat. N. Ho11. GH.

Specimens of E. scabra approaching E. caudata
VICTORIA: Anon. [?Stirling] 116, 1884. Nunionyong [? Nunniong]. MEL. Willis s.n., 18.i.1947. Buckety
Plain, Bogong High Plains. MEL41654.

18. Euphrasia orthocheila Barker, species nova
E. scabra auct. non R.Br.: Benth., FI. Austral. 4(1868) 521, p.p. (as to Stuart MEL41594, MEL41598,. Beckler

MEL41595); FvM., Fragm. Phyt. Austral. 9 (1875) 168, p.p. (as to Hartmann 59); Fv M., Syst. Cens.
Austral. Pl. 1 (1882) 97, p.p. (as to Qld and possibly some N. S. Wales occurrences); Bailey, Syn. Qld Fl.
(1883) 360; FvM., Sec. Syst. Cens. Austral. Pl. 1 (1889) 165, p.p. (as to Qld and possibly some N.S.Wales
occurrences); Bailey, Cat. Indig. Nat. Pl. Qld (1890) 34; Bailey, Qld FI. 4(1901) 1124; Bailey, Compr. Cat.
Qld Pl. (1913) 363; Gray, Contr. N.S.Wales Nat. Herb. 3 (1961) 63.

Species nova Sectionis Scabrarum corollam flavam E. scabrae tenens, sed differt foliis plerumque
brevioribus angustioribusque dentibus paucioribus brevioribusque, et calycibus capsulisque plerumque
minoribus.

Holotypus (fig. 97): Dr Beckler s.n., s.dat. Mt. Mitchell. MEL41595. See Typification.

Erect annual herb, becoming brittle, (18.5)20-43(60)cm tall. Stem to base of inflor-
escence (15)17.5-37(50)cm high, bearing (10)13-30(36) pairs of leaves, with axillary
branches forming in region from 0-1(6) nodes above cotyledons to (1)3(4) nodes below
inflorescence, sometimes with 1-5 stem-like branches developing at basal 1-2 nodes if
stem growth suppressed; branches flowering later than stem and developing basipetally,
lower ones bearing up to 7(10) nodes, upper ones bearing 1-2 nodes, with all leaf pairs
except uppermost. subtending shoots; axes reddish-brown to yellow-brown, covered by
short down-turned white eglandular hairs, more or less evenly distributed about axis or
in four rows, two dense alternating with two sparse, with sparse rows decurrent from
leaf bases. Cotyledons oblong, glabrous, sometimes persisting. Leaves: uppermost stem
leaves usually narrow-linear to linear, sometimes oblong-lanceolate, broadest towards
base, densely scaberulous or shortly scabrous eglandular indumentum, often deeply
reddened, with margins recurved, sparingly lobed or cleft, or entire, (4)6-8(11) x (0.5)1.2-
2.0(2.5)mm; base rounded-cuneate; teeth 0-1(2) along each margin, obtuse, 0.05-0.5
(0.6)mm long; apical tooth usually sharply, rarely bluntly acute, when leaf toothed along
margin (2.3)2.5-5.0(5.5)mm long; lower leaves longer and broader, crenate with 2-3(4)
teeth along each margin and with longer scabrous indumentum; leaves in similar
positions on branches similar but somewhat smaller. Inflorescences ± dense racemes,
that of stem bearing (15)25-40 flowers, with some flowers not forming fruits; rachis
bearing dense downturned eglandular hairs or moderately dense to dense, subsessile to
short glandular hairs; internodes hardly elongating after anthesis such that apices of
capsules reach or extend past node above except at lowermost 1-2 nodes; pedicels c.
0.1-0.8mm long; apical bud cluster conical, that of stem 0.3-1.3cm long, remaining
extended above the uppermost corollas after 7-12 pairs of flowers have reached anthesis.
Bracts like uppermost leaves, but shorter, broader at base, with dense, scaberulous or
shortly scabrous indumentum, sometimes mixed with subsessile glandular hairs. Calyx
(2.8)3.5-4.5(4.9)mm long, externally densely scaberulous or only sparsely so and then
mixed with moderately dense to dense, subsessile to short glandular hairs, internally
glabrous well below clefts with region above usually covered by a mixture of sparse to
dense, upturned appressed short eglandular hairs and sparse to dense, subsessile
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glandular hairs, sometimes lacking glandular hairs; teeth usually sharply, rarely bluntly
acute; lateral clefts 1.1-1.8mm deep, shorter than median clefts which are (I.3)1.6-2.6mm
deep. Corolla (9.5)11.0-13.5(15.0)mm long along upper side, with lower side broadly
grooved, yellow, sometimes (at least in dried material) with 3 red-brown striations on
hood and lower lip behind each lobe; tube 5.4-7.0(8.5)mm long, broadened laterally and
somewhat medianally at or below bases of anterior filaments, which are (3.5)4.7(6.0)mm
from base of corolla, with basal part glabrous, with distal parts covered externally by
dense, short to moderately long eglandular hairs mixed behind lateral clefts with
moderately dense to dense, short glandular hairs, internally by moderately dense to
dense, short to moderately long eglandular hairs; hood (3.8)5.9(7.2)mm long, covered
externally by dense, short to moderately long eglandular hairs, internally by sparse to
dense, moderately long to long flexuose eglandular hairs all over or along midline only,
sometimes mixed above anthers with sparse, very short glandular hairs, with upper lobes
usually obtuse or acute, sometimes acuminate, with cleft between (0.4)0.8(1.5)mm deep,
with front surface ± glabrous, with rear surface glabrous or proximally with a few very
short glandular hairs and distally sometimes with sparse to dense, short eglandular hairs,
with margins lined densely or very sparingly with short eglandular hairs; lower lip
(5.0)6.1(8.0) x (4.8)6.8(10.0)mm, porrect, somewhat shorter to somewhat longer than
upper lip, covered externally by dense, short to moderately long eglandular hairs,
sometimes mixed with sparse short glandular hairs, internally glabrous except usually
for sparse to dense eglandular hairs behind lobes, with margins very sparsely to densely
lined with short eglandular hairs, with lower lobes shallowly emarginate to truncate or
obtuse, sometimes praemorse or shortly apiculate, with clefts between (1.0)1.8(2.5)mm
deep. Stamens with filaments usually glabrous, sometimes with a few eglandular hairs at
very base, anterior pair (4.8)6.7(8.2)mm long, posterior pair (2.7)3.8(5.0)mm long;
anthers 1.2-1.5(1.6) x (0.6)0.7-1.0(1.1)mm, with connectives of anterior pair usually
surrounded by sparse to dense, short to long flexuose eglandular hairs, sometimes
glabrous, less hairy than or as hairy as those of posterior pair which are surrounded by
moderately dense to dense, moderately long to long downturned flexuose eglandular
hairs, with rearmost pair of awns (0.1)0.2(0.3)mm long, usually longer than anterior
three pairs, sometimes equal to them. Ovary laterally compressed, in lateral view usually
ovate to ovate-elliptic, sometimes elliptic, covered in upper 2/3-3/4 by dense, moderately
long upturned setae; apex in lateral view usually acute, sometimes obtuse or obliquely so;
ovules (20)45-100. Capsules in lateral view obovate-elliptic to ovate-elliptic, usually with
lower side straighter than upper, (3.4)4.0-5.0 x (0.8)1.3-1.7mm, with moderately long to
long, dense setae over upper 2/3-3/4; apex acute or obtuse in lateral view; seeds (4)15-40, ±
ellipsoid or oblong-angular, (0.4)0.5-0.8(0.9) x 0.3-0.4(0.5)mm. Chromosome number:
unknown.

Typification: Mt Mitchell is in the New England tablelands. The type collection was
made prior to 1868 (it was cited in Bentham's "Flora Australiensis" of that date).

Distribution (fig. 94): E. orthocheila is known mainly from the Northern Tablelands of
New South Wales and the very south of Queensland. Two subspecies are recognized.
Although evidence is poor, the species may have been collected further south in the
region of Sydney (Mueller MEL41587). It also possibly occurred in the vicinity of the
Blue Mountains, although the localities, Castlereagh and "Orange district", only
doubtfully apply to E. orthocheila (note 3). From the distribtuional range of the species,
its altitudinal range is possibly between about 750m and (Coveny 8964) 1350m in the
Northern Tablelands and lower in the south.

Ecology: Ecological annotations, confined to only four collections, suggest that E.
orthocheila grows in moist or wet, apparently open situations.
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From the few dated collections seen, it appears that flowering begins in November to
December, although one specimen just beginning to flower (Porter MEL41644) is
alleged to have been collected in March. The stem ceases flowering in about the
February-March period. Plants with branches still flowering have been gathered as late
as May (Crawford 19).

Conservation status: see subspecies. From the number of collections of E. orthocheila
made up to the 1917 collection Boorman NSWI0878, the species was apparently
relatively common. Coveny 8964 and Sharpe & Williams 1060 represent the only records
of the species since that time. Both subspecies may be threatened with extinction.

Notes: I. The two subspecies of E. orthocheila approach most closely different species of
Sect. Scabrae. E. scabra is clearly allied to ssp. orthocheila by many characters including
its yellow corollas and short glandular indumentum. E. ciliolata clearly resembles ssp.
peraspera by its lack of glandular hairs from the calyces, bracts, rachises and at least
upper vegetative parts, by its scaberulous calyces, and its leaves with few short teeth. Ssp.
peraspera may represent a stabilized hybrid derived from two ancestral forms similar to
ssp. orthocheila and E. ciliolata, respectively (p. 65).

There are a number of examples in the collections of E. orthocheila of the apparent
suppression of growth of the main stem apex with a consequent replacement by lateral
growth alone. In some cases (Heron NSW10880, Boorman NSW10878, Stuart MEL
41593) the stem is very reduced and is mounted by a number (2-5) of often equally-
developed stem-like branches. In others (e.g. Stuart 49, Hartmann 59) it is the very upper
part of the stem that has not properly developed; a short length of dead stem may still
remain. One plant of Beckler MEL41595 is terminated by a dead main stem inflorescence
which had apparently died before it could develop significantly despite concurrent or
subsequent flowering on many branches. These phenomena may result from grazing.

WooIls 3, allegedly from Orange (fig. 94, locality B), is placed under E. orthocheila ssp.
orthocheila rather than E. scabra because of its small upper leaves, calyces and capsules.
However, the fragmentary nature of the specimen and the uncertainty as to whether the
branches present have arisen from a stem or a branch make this determination question-
able. The specimen is also unusual for its extremely dense pubescence and the thickening
of its leaf and bract margins.

Another herbarium sheet Woolls MEL4I489, which is annotated Castlereagh (fig. 94,
locality A), comprises a mixture of two species, namely E. orthocheila and E. collina ssp.
paludosa. It is impossible to determine to which species the locality applies.

The epithet "orthocheila" refers to the porrect lower corolla lip found in this species.
This is one of several characteristics which together describe the corolla shape apparently
peculiar in the genus to E. orthocheila and its closest relatives in Sect. Scabrae.
Intraspecific polymorphism

Two subspecies distinguishable by the presence or absence of glandular hairs in the
inflorescence, are apparent under E. orthocheila. Although many of the collections
contain more than one plant, there is no instance of a mixing of the plants of the two
subspecies. It is therefore likely that they are confined to separate populations. There is
insufficienct information to judge whether there are any associated ecotypic differences.

Key to the subspecies of E. orthocheila
la. Glandular indumentum present in the inflorescence, [always on calyx, sometimes on bracts,

usually on rachis] a. ssp. orthocheila (p. 280)
lb. Glandular indumentum lacking from inflorescence, b ssp. peraspera (p. 280)

279



W. R. Barker J. Adelaide Bot. Gard. 5 (1982)

ssp. orthocheila
Inflorescences with rachis usually bearing moderately dense to dense, subsessile to

short glandular hairs, rarely bearing dense downturned eglandular hairs. Bracts covered
by a dense scaberulous to shortly scabrous eglandular indumentum, occasionally mixed
with sparse to moderately dense subsessile glandular hairs. Calyx externally covered by
subsessile to short glandular hairs, dense at least on lobes, and short scabrous hairs,
sparse or dense, mainly on lower part of tube. Figs 12, 97.

Distribution & ecology: see under species.

Conservation status: 3 ?E,C. See species.

Specimens examined
NEW SOUTH WALES: Anon s.n., s.dat. Tenterfield. MEL41594(p.p.).Beckler s.n., s.dat. Mt Mitchell.
MEL41595 (holotype).Beckler s.n., s.dat. Ben Lomond. New England. MEL41596(p.p.).Boorman s.n.,
iii.1917. Chandler's Peak. Guyra. N5W10878, SYD.Carter s.n., 1892. Baker's Creek, N.Engl. MEL41778.
Collie s.n., 188[6]. New England. MEL41643.Coveny 8964 & Roy, 22.xi. 1976. Dawson's Springs, Mt
Kaputar National Park. NSW(s.n.).Crawford 19, v.1887. Moona, Walcha. MEL41592.Crartford 475,
ii.I885. Moona, Walcha. MEL.Mueller s.n., s.dat. Port Jackson. MEL41587.[Parsons] 103, s.dat.
Armidale, N.Engl. MEL.Porter s.n., iii.1885. New England. MEL41644.--[Stuart] 49, s.dat. Clifton.
MEL41594(p.p.), MEL41598(p.p.).(Stuart] 394, February. Timbarra. MEL41599.Stuart s.n., December.
Timbarra. New England. MEL41593.Stuart s.n., s.dat. New England MEL41594(p.p.), MEL41598(p.p.).
Stuart s.n., s.dat. Timbarra, New England. MEL41430.Woolls 3, s.dat. Orange district. MEL. LOCALITY
DOUBTFUL: Woolls s.n., s.dat. Castlereagh. MEL4I489(p.p.).
QUEENSLAND: Ano'. s.n., s.dat. Warwick. MEL41596(p.p.).--[Mr B] s.n., s.dat. Stanthorpe. MEL41591.
Bailey s.n., xii.1875. Stanthorpe. BRI.Hartmann 59, 1873. Severn. MEL.
WITHOUT SPECIFIC LOCALITY: Anon. s.n., s.dat. MEL41602(p.p.).Sieber 490, s.dat. FI. Novae
Holl. L.

ssp. peraspera Barker, subspecies nova
Subspecies nova prope ssp. orihocheilam sed differt inflorescentiis rhachide pilos densos deflexos

eglandulosos ferentibus, bracteis indumentum dense breveque scabrum ferentibus, calyceque extra dense
scaberulo.

Holotypus (fig. 98): Wilcox s.n., xi.I875. Clarence River MEL41718. Isotypus: MEL41589.

Inflorescences with rachis bearing dense downturned eglandular hairs. Bracts
covered by dense, scaberulous to shortly scabrous eglandular indumentum. Calyx
externally densely scaberulous. Figs 12, 98.

Typification: Judging by the distribution of the subspecies, the type locality is probably
nearer the source of the Clarence River, in the Northern Tablelands of New South
Wales, rather than downstream.

Distribution & ecology: see species.

Conservation status: 3 ?E. See species.

Specimens examined
NEW SOUTH WALES: Boorman s.n., ii.1905. Boonoo Boonoo. N5WI0877, AD97123096, G(4 sheets),
BISH. Deane s.n., iii.1907. Torrington near Deepwater. NSW10883, SYD.f Heron] s.n., xi.1910. Dorrigo.
NSWI0880.Hickey 11, 1885. Sources of the Dumaresq River. MEL.Maiden s.n., xii.1893. Bald Hills
Station to Guy Fawkes, New England District. NSW10879, B1SH. Wilcox s.n., xi.I875. Clarence River.
MEL4I718 (holotype); MEL4I589.
QUEENSLAND: Sankey s.n., ii.1913. Stanthorpe. BRLSharpe & Williams 1060, South Bald Rock near
Wallangarra. BRI.
LOCALITY EXTREMELY DOUBTFUL (Barker 1974): Smith s.n., vi.1902. Launceston. Tasmania. HBG.
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19. Euphrasia arguta R.Br., Prodr. (1810) 437
[R.Br., Manuscript, unpubli; Spreng., Linn. Syst. Veg. (ed. 16) 2 (1825) 777; FvM., Fragm. Phyt.
Austral. 5 (1865) 90; Benth., FI. Austral. 4 (1868) 522, p.p. (as to N.S.Wales specimens); Moore, Cens. PI.
N.S.Wales (1884) 50; FvM., Sec. Syst. Cens. Austral. Pl. 1 (1889) 163; Moore & Betche, Hdbk FI. N.S.
Wales (1893) 342; Wettst. in Engl. & Prantl, Nat. Pflfam. IV 3b (1893) 101; Wettst., Monogr. Gatt.
Euphrasia (1896) 262, t.6 f.453 (as to name only; see note 1); Dixon, Pl. N.S. Wales (1906) 226; Maiden &
Betche, Cens. N.S.Wales Pl. (1916) 184; Gandoger, Bull. Soc. Bot. France 66 (1919) 217; Du Rietz, Sv.
Bot. Tidskr. 25 (1932) 534, 48 (1948) 359. Holotype: R. Brown s.n., x-xi.1804. In pascuus prope fluv:
Patersons & Williams Rivers. HM. See Typification.

?E. scabra fi arguta (R.Br.) Benth. in DC.. Prodr. 10 (1846) 554 (possibly as to name only: see note 1).

Erect brittle annual herb, (17)28(45)cm high. Stem to base of inflorescence (12)22
(33)cm tall, bearing (18)24(30) pairs of leaves, with axillary branches developing from
(6)8(12) nodes above cotyledons to 1-2(5) nodes below inflorescence, sometimes with an
extra shoot along underside of branch in axils of upper leaf pair; branches flowering
later than stem, developing in basipetal sequence, lower branches bearing up to c. 13 leaf
pairs, uppermost pair bearing 0-1(4) leaf pairs, with all leaf pairs subtending shoots;
axes in upper parts covered equally all around by dense to moderately dense, short to
moderately long, downturned eglandular hairs, often very dense on young shoots, some-
what sparser to very sparse lower down stem. Cotyledons caducous. Leaves: uppermost
stem leaves in outline ovate to elliptic, often broadly so, pinnatifid to deeply pinnatifid,
(6.8)10.7(14.5) x (3.5)8.3(13.0)mm, usually densely eglandular-scaberulous, sometimes
sparser on lower side or with a few tiny glandular hairs, rarely densely scabrous on upper
surface and margins, with blade lanceolate to elliptic or narrowly so, with margins ±
recurved; base rounded-cuneate to narrowly cuneate; teeth 2-3(4) along each margin,
sharply acute to acuminate with longest (1.5)3.0(5.5)mm long; apical tooth (2.5)4.5
(7.5)mm long, sharply acute to long acuminate; lower leaves similar to upper leaves, but
occasionally with somewhat longer scabridity or somewhat shorter teeth; leaves in
similar positions on branches similar but somewhat smaller. Inflorescences dense
racemes with that of stem producing (30)50-90 or more flowers, those of branches some-
what fewer; rachis of same pilosity as upper stem; internodes hardly elongating after
anthesis so that capsules usually extend well past or sometimes just reach node above;
pedicels (0.2)0.3-0.5(1.1)mm long, remaining the same length after anthesis; apical bud
cluster rounded, up to 1.5cm long, emergent above flowers even after inflorescence has
produced many flowers. Bracts similar in dimensions to uppermost leaves, but usually
with broader blade, usually moderately densely to densely scaberulous, often also
bearing a few tiny glandular hairs, rarely densely scabrous. Calyx (5.3)6.3(8.2)mm long,
externally usually densely scaberulous, usually also bearing very few to moderately
dense tiny glandular hairs, rarely densely scabrous, internally bearing sparse to dense,
very short to moderately long, appressed upturned eglandular hairs mixed with sparse
to moderately dense, very short glandular hairs, the indumentum on the teeth shorter or
sometimes lacking; teeth sharp-tipped usually very narrowly acuminate, sometimes
narrowly acute; lateral clefts (2.0)3.0(4.0)mm deep, shorter than the median clefts which
are (2.6)4.1(6.3)mm deep. Corolla (10.0)11.6(14.0)mm long along upper side, with lower
side ± broadly grooved, white (Brown) to lilac (Musson) and, at least in plants seen by
Brown, with yellow area on lower side of mouth; tube (6.7)7.7(8.5)mm long, laterally
and somewhate medianally narrowly broadened from below bases of anterior filaments,
which are (4.0)5.0(6.0)mm from base of corolla, externally glabrous at base, distally
covered by dense, moderately long to long eglandular hairs, usually with dense patch of
short glandular hairs behind lateral cleft extended towards base of anterior filaments,
internally glabrous to summit of ovary, distally covered by dense, short to long down-
turned eglandular hairs up to bases of posterior filaments; hood (3.0)4.1(5.5)mm long,
covered externally by dense, moderately long to long eglandular hairs, sometimes mixed
with dense, very short glandular hairs on sides, internally with moderately long to long

282



J. Adelaide Bot. Gard. 5 (1982) Studies in Euphrasia

flexuose eglandular hairs, dense at sinus, sparser above anthers and usually lacking
proximally, mixed with very few to moderately dense, very short glandular hairs, with
upper lobes usually obtuse, occasionally acute or shortly apiculate, with front glabrous
or covered by moderately dense to dense, very short to short eglandular hairs, with rear
usually covered by sparse to dense, short to long eglandular hairs, rarely glabrous, with
margins lined by moderately dense to dense, short to moderately long eglandular hairs,
with cleft between (1.0)1.5(2.5)mm deep; lower lip (4.5)5.8(9.0) x (8.2)9.6(13.0)mm, ±
flat cross-wise, apparently distally bent downwards, always longer than upper lip,
externally covered by dense, moderately long to long eglandular hairs, internally
covered behind lobes by sparse to dense, short to moderately long eglandular hairs, on
lobes usually sparser and shorter, sometimes lacking, with margins lined by moderately
dense to dense, short to moderately long eglandular hairs, with lower lobes broadly
obtuse, occasionally praemorse or slightly apiculate, with clefts between (2.0)2.7(5.0)mm
deep. Stamens with filaments glabrous but for sparse to dense, short to very long
eglandular hairs on anterior pair in lower half or at base, anterior pair (4.0)5.1(6.3)mm
long, posterior pair (1.7)2.4(3.6)mm long; anthers (0.9)1.3-1.5(1.7) x (0.6)0.8-1.2mm,
with connectives of anterior pair surrounded by sparse to dense, long flexuose
eglandular hairs, less hairy or equally as hairy as those of posterior pair which bear
dense long eglandular hairs, with rearmost pair of awns (0.2)0.3-0.4(0.5)mm long,
longer than anterior three pairs. Ovary laterally compressed, in lateral view ovate-
elliptic, elliptic or oblong-elliptic, glabrous but for dense upturned setae in apical 1/8-73,
long at very apex, very short to short below; apex in lateral view usually acute or some-
what shortly acuminate, rarely obliquely obtuse; ovules c. 35-80. Capsule laterally
compressed, in lateral view usually broadly elliptic and declinate, sometimes obovate-
elliptic, rarely ovate-elliptic, (4)5-7(7.5) x (1.8)2.1(3.2)mm, usually with setae, dense
to moderately dense over upper 114-1/2 and dense along upper I/3-2/3 of lines of dehiscence,
short to long at apex, shorter lower down, occasionally glabrous but for a few setae
at very apex; apex in lateral view usually acute or obtuse, rarely acuminate; seed.s
(8)23(50), usually more or less oblong-ellipsoid, sometimes broadly so, (0.4)0.6-0.8
(1.0) x (0.3)0.4-0.6(0.9)mm. Chromosome number: unknowri. Fig. 12.

Typification

E. arguta R.Br. As the holotype is in very poor condition, the manuscript description
(Brown unpubl.) was taken into account in determining its identity. The locality cited
under E. arguta in the manuscript is "In pratio prope ripas Paterson's River. inter Mt
Anna and Mt Elizabeth. Oct. 1804. No. 58". The location of the two mountains is
unknown, but Dr L.A.S. Johnson and Mr D.J. McGillivray (pers. comm. 1973)
suggested that the locality would not be in highland areas, nor would it be near the
headwaters of the two rivers as Brown "did not venture very far inland . . . and it is
unlikely that he went north of 32° 35' S."

Distribution (fig. 94): E. arguta is recorded from a small area inland and to the north
and west of Sydney. The area of distribution covers part of the Central Western Slopes,
the Northern Tablelands, and the North Coast regions of New South Wales. The
altitudinal range is unknown.

Ecology: Nothing is known of the ecology of E. arguta other than Brown's record of its
occurrence in meadows near rivers.

Although data are poor, flowering plants are recorded from October to January,
with one collection with branches still flowering in June.

Conservation status: 3 ?X. In 1865 Mueller wrote of the evident rarity of E. arguta; to
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that time he had seen only a single specimen, WooBs MEL4I394 from Mudgee. To date
only about 14 collections have been made, apparently none in the past 75 years. It is
likely that the species is endangered, if not already extinct.

Notes: 1. Bentham (1846, see also 1868) and Wettstein (1896) both misapplied the name
E. arguta. I have been unable to study the specimen "Ad Portum Jackson (A.
Cunningham)" upon which Bentham's misapplication was based, nor those upon which
Wettstein based his concept of the species, namely "Australia orientalis (Migel; H.
Hofm. [W]Sieber [490]; H.Hofm. [W], H.U.P. [PRC]), Alpes Australiae (Cunningham;
H.Flor. [FI]), Blaue Berge (Lesson; H.Berl. [B])." Wettstein's description was based mainly
on the Huegel collection.

Wettstein described E. arguta as having stems which bore glandular hairs mixed
with lax eglandular hairs, leaves and calyces covered by a mixture of long glandular
hairs and scabrous eglandular setae, and bracts covered by a mixture of long glandular
and eglandular hairs. His illustration of a fruiting calyx (Wettstein 1896, p1.6 f.453)
shows exactly these attributes. This description of the length of the indumentum and
density and size of the glandular hairs is in absolute discord with that of the same
attributes in the true E. arguta. 'Thus the glandular hairs of E. arguta, if present on the
leaves, bracts and calyces, are very sparse and extremely small, the stem never bears
glandular hairs, and the uppermost leaves, bracts and calyces are usually densely
scaberulous and only rarely densely scabrous.

Wettstein's description does not fit any species outlined in this work. It differs from
E. scabra in the dull purple (when dried) corolla colour, the restriction of the capsule
hairs to the apical region and the "obovate-cuneate" capsule shape. From E. caudata it
differs in the integrity of the corolla lobes (unusual in E. caudata) and the restriction of
the capsule setosity. While one of the two specimens cited by Wettstein with specific
localities came from the "Alpes Australes" (Cunningham FI) and could possibly have
been confused with E. caudata, another comes from the Blue Mountains (Lesson B),
an area from which I have seen only one questionable record of an annual species (see
E. orthocheila: note 3). The other two specimens cited by Wettstein under E. arguta,
those of Huegel and Sieber, as well as a further possible representative of this putatively
distinct taxon from "Nouvelle Hollande" referred to under E. scabra (note 3), could
have come from this latter region. The shape and indumentum of the capsule of the
glandular forms of E. collina which occur in the Blue Mountains, is often similar to that
described and illustrated by Wettstein for E. arguta. However, it is very doubtful that
Wettstein would have mis-identified plants of this species as he saw much material of it
and its habit is very different. It seems possible that Wettstein's E. arguta represents an
undescribed Blue Mountains taxon intermediate between E. caudata and E. arguta both
in morphology and geography (see also p. 65).

The two specimens of E. arguta collected by Sieber under his number 490 which I
have seen are obviously two different collections. The plants come from New South
Wales (Sieber spent seven months there during 1823: Dietrich 1881, Maiden 1908).
While the NY specimen has a sparse external corolla indumentum and the L plant has a
dense scabrous indumentum longer than any other specimen seen, both clearly belong
to E. arguta.

Boorman NS W10934 has one plant atypical of E. arguta by its glabrous leaves, bracts
and calyces, and its large seeds (1.2-1.4mm long). Pollen from a flower of this plant is
almost entirely functional in appearance (PS113). The other four plants appear typical
of E. arguta. However, while one plant also had a high percentage of normal pollen
(PS112), another had an estimated 54% sterile pollen (PSI 14). It is possible that the
plants are of hybrid origin with E. arguta and perhaps E. collina the parent species.
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Specimens examined
NEW SOUTH WALES: Anon. s.n., s.dat. Barrangan beyond Mudgee. MEL41395. Anon. s.n., s.dat. New
England. NSW10899.-13oorman s.n., vi.1904. Nundle. NSW10934.Brown s.n., x-xi. 1804. Prope fluv:
Patersons & Williams Rivers. BM (holotype). Crawford 577, 1885. Moona, Walcha. MELHamilton s.n.,
s.dat. Mudgee. MEL41398.Leichhardt s.n., s.dat. New England. MEL41393.Musson s.n., i.1890.
Hanging Rock, Nundle. MEL41397.Sieber 490, s.dat. FI. Novae Holl. L, NY.Stephensons.n., xii.1856.
Upper Hunter River. NSW10900. Taylor s.n., 1870. Mudgee. MEL41396. Woolls s.n., s.dat. Mudgee.
MEL41394.

20. Euphrasia ciliolata Barker, species nova
Species nova Sectionis Scabrarum E. orthocheilae ssp. perasperae et E. argutae calycibus scaberulis

usque breve scabris, raro pilos glandulosos paucos minutissimos ferentibus affinis, ab hoc differt corolla
caerulea usque malvina, interdum macula flava, aristis postremis longioribus, capsulis plerumquenon nisi in
dimidio superiore setosis, interdum glabris, seminibus longioribusque, ab illo foliis dentibus paucioribus
brevioribusque et calycibus brevioribus.

Holotypus (fig. 99): J. Pulley 671, 10.ii. 1971. Barrington Tops, N.S.W. Herb field near Polblue Creek
4,900'. AD97346096. Isotypi: CBG051293, NSW.

Erect annual herb, (19)22-32(45)cm tall. Stem to base of inflorescence (11)16-23
(25)cm long, bearing (10)13-16(19) pairs of leaves, usually with axillary branches
forming in region from (2)5(10) nodes above cotyledons to (1)3-4(7) nodes below
inflorescence, sometimes also with 1-2 stem-like branches developing early in axils of
basal 1-2 leaf pairs, rarely simple; branches flowering later than stem, developing
basipetally, bearing (3)5-8(10) leaf pairs, many of these subtending shoots or branches;
axes in upper parts bearing short down-turned white eglandular hairs in four rows, two
of dense indumentum alternating with two of sparse indumentum, with sparse rows
decurrent from leaf bases, in lower parts with similar indumentum mixed rarely with
short to long, sparse to moderately dense glandular hairs. Cotyledons elliptic, entire,
rarely persisting. Leaves: uppermost stem leaves (5.2)5.5-11.0(13.0) x (2.0)2.4-4.5
(5.5)mm, crenate to serrate, usually ovate to elliptic, sometimes oblong-elliptic, usually
glabrous, rarely (Constable NSW56101, Lowry NSW55199) scaberulous, with some-
what recurved margins; base usually rounded-cuneate, occasionally narrowly cuneate;
teeth (1)2(3) along each margin, usually bluntly, rarely sharply, acute or obtuse, 0.2-
1.5mm long; apical tooth usually sharply acute, sometimes bluntly acute or obtuse,
(1.4)2.8(4.5)mm long; lower leaves larger, more toothed, scabrous to scaberulous, the
lowermost ones occasionally also bearing short to long, sparse glandular hairs; leaves in
similar positions on branches similar but somewhat smaller. Inflorescences ± lax
racemes, that of stem bearing (10)16-26(36)flowers, the upper ones usually not forming
fruits; rachis with indumentum similar to upper part of axis but denser; internodes
elongating after anthesis such that apices of capsules do not reach node above; pedicels
0.5-2.5mm long, hardly elongating after anthesis; apical bud cluster rounded-conical
0.8-1.7cm long, hardly extended past corollas of uppermost pair of flowers after 3-7
pairs of flowers have reached anthesis. Bracts like uppermost /eaves. Calyx (3.0)4.0-5.4
(6.0)mm long, externally densely scaberulous, internally bearing sparse to dense, short
to long upturned eglandular hairs mixed with sparse to dense, short glandular hairs
extending to clefts or well below them; teeth sharply acute; lateral clefts (0.8)1.2-2.0mm
deep, shorter than median clefts which are (1.4)1.8-2.8mm deep. Corolla (10.5)12-15.5
(16.5)mm long along upper side, blue, purple, deep purple or mauve, with lower side
broadly grooved and white except on lobes, with mid-line of lower lip, at least occasion-
ally (Briggs 3167, Pu/len 3792, White 11596) yellow; tube (6.0)8.0(9.8)mm long,
laterally and somewhat medianally narrowly broadened well below bases of anterior
filaments, which are (3.5)4.2(5.8)mm from base of corolla, glabrous proximally, distally
covered externally by dense short eglandular hairs, between bases of anterior filaments
and lateral clefts mixed with dense short glandular hairs, internally by dense short
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eglandular hairs up to bases of posterior filaments; hood (4.0)5.3(6.5)mm long, covered
externally by dense short eglandular hairs, mixed on sides with dense short glandular
hairs, internally in area below upper cleft by dense, short to moderately long eglandular
hairs, sometimes along midline of hood by dense short glandular hairs or from base of
filaments to the anthers by dense short eglandular hairs, with upper lobes usually
obtuse and entire, rarely acute or praemorse, with cleft between (0.6)1.2(1.8)mm deep,
on front surface glabrous or covered by dense, very short eglandular hairs, on rear
surface covered proximally with dense short glandular hairs, distally with dense short
eglandular hairs which also line margins; lower lip (4.2)5.9(7.2) x (6.0)7.9(12.0)mm,
flat, directed ± straight out from tube, slightly shorter to slightly longer than upper
lip, covered externally by dense short eglandular hairs, often sparser in middle, mixed
towards margin with dense short glandular hairs, with margin lined with similar
eglandular hairs, internally by dense eglandular hairs, usually short, sometimes very
short behind lateral lobes with region behind middle lobe glabrous, with lower lobes
obtuse, usually shortly apiculate, with clefts between (0.8)1.9(3.0)mm deep. Stamens
with filaments usually glabrous, sometimes with lower 1/2-1mm of anterior pair covered
by short eglandular hairs, anterior pair 6.0-9.0mm long, posterior pair 3.0-5.0mm
long; anthers (1.3)1.5-1.8(2.0) x 0.9-1.4mm, with connectives of anterior pair glabrous
or with a few short to long eglandular hairs, less hairy than those of posterior pair
which are surrounded by moderately dense to dense, moderately long to long down-
turned flexuose eglandular hairs, with rearmost pair of awns (0.3)0.4-0.5(0.6)mm long,
always longer than the anterior three awn pairs. Ovary laterally compressed, usually
ovate, sometimes elliptic-ovate in lateral view, clothed by dense, very short to short,
upturned setae in apical region only or in upper l/3-3/4; apex in lateral view obtuse or
acute; ovules c. 30-75. Capsule 4.0-6.8mm long, hardly compressed laterally, in median
view usually ovate, sometimes narrow ovate, porrect or slightly declinate, in lateral
view ovate-elliptic to obovate-elliptic, 1.8-2.5(3.0)mm broad, usually covered in upper
1/3-1/2 by sparse to moderately dense, very short to short setae, occasionally glabrous,
apex in lateral view obtuse, usually obliquely so; seeds (14)30(63), (0.9)1.0-1.2(1.4) x
(0.4)0.5-0.6(0.8)mm, more or less ellipsoid, often angled. Chromosome number:
unknown. Figs 12, 91E, 99.

Distribution (fig. 94): E. ciliolata is restricted to montane and subalpine zones in the
Northern Tablelands of New South Wales. It is especially well-collected in the
Barrington Tops-Gloucester Tops area. Altitude, c. 900-1550m, elevations above about
1000m being recorded from the southern localities.

Ecology: The species is recorded frequently from open grassy situations or near bogs or
swamps in a variety of communities, namely sclerophyll forest, Eucalyptus pauciflora
snowgum woodland, grasslands, meadows and herbfield.

Plants begin flowering in early January, with branches still bearing flowers in May
or even August.

Conservation status: 3 ?R,C. Possibly not at risk.

Notes: 1. Carolin 487 consists of plants which resemble E. collina by their many-seeded,
large capsules (7-9mm long) and long upper leaves and bracts with two teeth along each
margin. The pubescence of the calyces, corollas, and anther backs, the shape of the
corolla, the presence of axillary branches on the erect stem, and the lack of evidence
that the plants are perennial clearly show the specimens to be most closely allied to E.
ciliolata. Whether they are hybrids between the two species, or an extreme variant of
E. ciliolata cannot be determined.
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2. The specific epithet refers to the short eglandular hairs which densely line the margins
of the corolla lobes in this species. Only in E. arguta does this pilosity occur with
similarly high density and consistency.

Specimens examined
NEW SOUTH WALES: Briggs 3167, 11.iii.1970. Near head of Polblue Swamp, Barrington Tops area. NSW.
Briggs s.n., 17.iv.1965. Gloucester Tops, I mile NW of Gloucester Falls. NSW102586, BISH.Carolin 487,
13.iv.1958. Carey's Peak. SYD.Carter s.n., 1887. Sources of the Hunter River. MEL4I585.Constable
s.n., 7.v.1961. Deepwater River, 3 miles E of Deepwater. NSW56101, NE, AD.Coveny s.n., 1.i.1966.
Gloucester Tops. N5W126396.Coveny s.n., 24.iii.1967. Gloucester Tops. NSW98627, BISH.Floyd 5,
13.vii.1956. E of Yarrowitch (Walcha-Wauchope Rd). NSW102587, BISH.Fraser & Vickery s.n., 7.i.1934.
Barrington Tops. NSW10863, SYD.Fuller s.n., i. 1928. Allyn R. to Barrington Tops. SYD.Lowery s.n.,
13.v.I961. Barrington Tops. N5W55199.McDonald 8, s.dat. Polblue Swamps, Barrington Tops. NSW
(s.n.).Munro s.n., i.1953. Barrington Tops. NSW22270.Pickard 809, 29.xii.1969. C. //2km NW of Careys
Peak, Barrington Tops. NSW.Pullen 3792, 3.ii.1963. Barrington Tops. CANB, NSW66531.Pulley 671,
10.ii.1971. Barrington Tops, near Polblue Creek. AD(holotype); CBG, NSW.Pulley 705, 11.ii.1971.
Gloucester Tops. CBG.Reik 037, s.dat. Manning River (Barrington Tops Trip). CANB.Rupp s.n., i.1928.
Barrington Tops. NSW10862.Rupp per Sivyer 3, i. 1925. Barrington Tops. MEL.White 11596,
28.viii.1938. Barrington Tops. BRI, NSW10864, GH. White-Haney s.n., 9.ii.1930. Glen Elgin. CANB7920.

INTERSPECIFIC HYBRIDS

Hybridization between Australian species of Euphrasia is rare. Only four definite
cases have been found (three of these recognized from field study), which clearly
indicate that the barriers to interspecific hybridization are great. In each case hybrids
show reduced pollen fertility and are scarce in comparison with the prolific population(s)
of the parent species in the area. It seems significant that the only hybrids so far
detected have arisen from the crossing of species from different sections. This is to some
extent a reflection of two facts. Firstly, where intergradation, generally of an ecotonal
nature, involves allied taxa with no evidence of increased pollen sterility in the inter-
mediates, this has been used as one of the criteria for distinction of the taxa at an
infraspecific level (p. 96). Secondly, in at least the areas visited, there is always an
ecological separation between sympatric species of the same section. Nevertheless, in
the past interspecific hybrids may have given rise to stabilized intermediate populations
(P. 97).

4 x 11b. E. striata x E. collina ssp. diemenica
Populations of E. striata (Sect. Striatae) and E. collina ssp. diemenica (Sect.

Australes) grow together on the Central Plateau and Mt Wellington in Tasmania (figs
35, 50). They represent the only cases known to the author of overlap of populations of
taxa from Sect. Striatae and Sect. Australes.

On the Central Plateau in an extensive area of alpine heath near Lake Augusta (fig.
35), sporadic hybrids occur among abundant populations of the two species. The two
species differ in flowering time, with E. striata flowering earlier. The hybridization
between them is probably effected mainly by the native bees which were seen visiting
flowers of both species and the hybrids. The hybrid individuals were intermediate in the
characters separating the two species, namely the presence of striations on the corolla,
the presence of hairs on the anther backs, the bluntness of the leaf teeth, the overall leaf
shape, and the incidence of a glandular indumentum on the upper and/or lower parts.
The hybrids were mainly detected in the field by their only partially striated corollas.
Pollen tests (PS28, 29, 226-227, 229-230, 261-265) showed the hybrids to be highly
sterile. E. striata (PS18, 26, 27, 228, 258-260, 269) and in general E. collina ssp. diemenica
(q.v.: note 1) show pollen which is mainly functional in appearance.

Hybrids have been collected also on the Central Plateau (fig. 35) from the Ironstone
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Mountains (Rodway NSW22281p.p.) and near Breona (Barker 1065). In both instances
pollen from the hybrid was highly sterile (PS231, 267).

A putative hybrid from Mt Wellington was not tested for pollen sterility because of
the paucity of flowers.

Specimens examined
TASMANIA: Barker 995, 30.xi.1970. C. I/2km S of Lake Augusta and c. 4km SW of the source of the River
Ouse, by track. AD.Barker 1021, 5.i.I971. C. V2km S of Carters Lake on the S side of Lake Augusta. AD.
Barker 1040(p.p.), 5.i. 1971. C. 1km NE of the westernmost causeway just S of the dunes on the southern side
of Lake Augusta. AD(p.p.).Barker 1044, 1048, 6.i.1971. C. y2km S of Lake Augusta, by track c. 4km SW of
the source of the River Ouse. AD.Barker 1052, 6.i.I971. C. 5km WSW of the source of the River Ouse at
Lake Augusta, on hill c. 1/2km from the edge of the lake. AD.Barker 1065, 7.i.1971. Lakes Highway at
Doctor's Creek, which is c. 4km S of Breona. ADFA. Rodway s.n., xii.I899. Ironstone Mts. NSW22281
(p.p.).F.A. Rodway s.n., xii.1900. Wild Dog Plains. Ironstone Range. NSW22272.

Putative hybrid
TASMANIA: L Rodway s.n., i.1914. Mt Wellington. HO.

11g x 13. E. collina ssp. paludosa x E. lasianthera
E. lasianthera (Sect. Lasiantherae) and E. collina ssp. paludosa (Sect. Australes)

hybridize near the headwaters of the Macalister River in the eastern highlands of
Victoria (fig. 86). Prolific populations of both species grow in close proximity on a flat
ridge-top covered by snowgum (Eucalyptus pauc(ora) woodland (fig. 100). On the
cleared grassy roadside verge on the summit of the ridge, plants of the two species were
commonly found within twenty metres of each other, and cases of plants of either
species growing side by side were not uncommon. The two species were flowering simult-
aneously (although E. lasianthera was at a more advanced stage), and native bees
similar to those observed visiting flowers of E. collina ssp. paludosa (Barker 1492, 1495)
several kilometres away were seen among the flowers of E. lasianthera (fig. 17). With
the plants of the two species clearly distinguishable on the characters of corolla
coloration (the plants of E. collina in this region all bore a yellow blotch on the lower
corolla lip) and indumentum, numerous plants of both populations were studied for
evidence of hybridism. Only four plants (fig. 100: Barker 1505A, 1507, 1508, 1512) were
discovered with a mixture of characters of both species. Three of these proved to be
certain hybrids as their anthers contained an abnormally low percentage of functional
pollen (PS30, 31, 35, 46). The pollen of the sympatric populations of E. collina ssp.
paludosa is mainly functional in appearance (PS32, 38-41, 45).

Clearly there must be some substantial barriers to interbreeding between the species.
It is possible that the two species have only come 'together in the disturbed roadside
situation which provides an intermediate habitat between the open tussock grasslands
in which E. collina was observed to abound, and the snowgum woodland where E.
lasianthera was generally seen.

Specimens examined
VICTORIA (EASTERN HIGHLANDS): Barker 1507, 1508, 26.xii.I971. C. 3km NW of Howitt Hut on the
Macalister Headwaters road, c. 100m SE of the turnoff to Macalister Springs. AD.Barker 1512, 26.xii.I971.
C. 2km NW of Howitt Hut on the Macalister Headwaters road, c. 1km SE of the turnoff to Macalister
Springs. AD.

Putative hybrid
Barker 1505A, 26.xii.I971. As for Barker 1507. AD.
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Fig. 100. E. coffin° ssp. paludosa x E. lasianthera,
Macalister River headwaters, Eastern Highlands,
Victoria. A. disturbed site with plant each of E.
lasianthera (Barker 1506, at front), E. collina ssp.
paludosa (Barker 1505, right rear), and a hybrid
(Barker 1507, left rear), scale 5cm high; B, inflor-
escence of hybrid (Barker 1507) with lilac corolla
with reddish-purple striations and deep yellow
patch at the base of each anterior filament.
scale lcm.
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?I 1g x 18a. ?E. collina ssp. paludosa x E. orthocheila ssp. orthocheila
The three plants of Cambage 1594 from Stannum in north-eastern New South Wales

(fig. 94) resemble E. orthocheila ssp. orthocheila (Sect. Scabrae) by their yellow
corollas, small capsules, branching apparently well up ,the stem, the high degree of
secondary branching, and the glandular-scabrous indumentum of the herbaceous parts
of the inflorescence. They tend, however, towards Sect. Australes mainly in the shape
and indumentum of the corollas. The corollas possess lower lips which are large and
apparently downcurved, while their pilosity is much sparser and less extensive than is
typical in E. orthocheila.

-

In addition, tv4io of the plants are abnormal in other characters. One plant, the only
one which still retains a good set of leaves, has leaves uppermost on the main axes rather
larger than normal for E. orthocheila, and these bear two teeth along each margin. The
capsules are typical of E. orthocheila in indumentum and shape while the seeds are
rather large at c. 0.9mm long. This plant has mainly functional pollen (PSI 10, 123). The
capsules of a second plant (with the best display of fruits but lacking in leaves) are very
long (c. 5.8mm) for ones occurring' on branches, have obtuse apices, and have a
moderately dense cover of setae over only the upper half. The seed size is also large
(c. 1.0mm). In all these capsule characters it diverges from E. orthocheila. The pollen
sterility estimates for this plant are abnormally high at 46-51% (PS109, 124). The third
plant resembles E. orthocheila but for the unusual corollas mentioned above. The pollen
appears almost entirely functional (P5108, 125).

On the basis of the above evidence it is very probable that these plants are hybrid in
origin. One paient taxon is clearly E. orthocheila ssp. orthocheila. The sympatric E.
collina ssp. paludosa (Sect. Australes) may be the other parent.

Specimen examined
NEW SOUTH WALES: Cambage 1594, 8.vii.1907. Stannum. NSW10822.

15 x 16. E. alsa x E. caudata
These hybrids are known only at Spencer's Creek, near Mt Kosciusko (fig. 86). Mrs J.

Thompson (pers. comm. 1980) states that E. alsa (Sect. Lasiantherae), E. caudata (Sect.
Scabrae) and their hybrid are all common in this area which has been much disturbed by
trampling and earth-moving operations. All hybrids show a high degree of pollen
sterility (PS49, 50, 86-91, 93-94). On the other hand, E. alsa and E. caudata show a high
percentage of normal pollen (PS48, 51-53, 82-85, 92, 97, 104). The hybrid collection
Barker 1697 was made at the edge of a population of E. alsa in low heath beside the river
bank. The plants were very distinctive by their larger habit and more faintly striated
corollas. The intermediacy of leaf variation in the hybrid compared with the two parent
species is shown in fig. 11. No ecological differences between the hybrid and E. alsa
were observed.

Specimens examined
NEW SOUTH WALES: Barker 1697, 26.i.1972. C. 50m N of bridge across Spencers Creek, on the Kosciusko
Summit Road, c. 3km ENE of Charlottes Pass. AD.Stead 3, 13.i.1966. Spencer's Creek, Kosciusko area.
MEL.Stead s.n., 22.i.1964. Spencer's Creek, Kosciusko. NSW64342.

Possible further interspecific hybrids
The hybrid status of the following is by no means certain. The relevant plants may

equally or more likely be extremes of variation of a taxon, or an undescribed taxon.

7 x III. E. hookeri x E. sp. (Sect. Striatae)
Tasmania: Mt La Perouse. See Sect. Striatae: note 2.
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19 x ?11. E. arguta x ?E. collina
New South Wales: See E. arguta: note 3.

11 x III. E. collina x E. sp. (Sect. Striatae)
Tasmania: Port Cygnet. See E. collina: note 3.

11 x 20. E. collina x E. ciliolata
New South Wales: Carey's Peak. See E. ciliolata: note 1.

E. Index to Australian collections

Included in this index are numbered collections and those (unnumbered) collections of Ferdinand von
Mueller which bear dates.

The first number, in italics, is the collectors number or, In the case of Muellei, the date.
The second designation is the code of the taxon fo which the collection belongs (see below). Where the

collection is referred to in a note under a particular taxon, the'code of the taxon, the symbol "N" and the note
number are given in that order. Type specimens (excluding paratypes) are designated by "(T)". Hybrids are
denoted by "x" between the codes of the parent taxa. Intermediates between taxa are designated by "-"
between the codes of the taxa. VVhere a collection is inadequate for determination to a lower rank this is
designated by "Q" (= questionable).
I. E. ramulosa
2. E. phragmost orna
3. E. gibbsiae

ssp. gibbsiae
ssp. psilantherea

C. ssp. wellingtonensis
ssp. combeni
ssp. kingii
ssp. microdonta
ssp. subglabrifolia
ssp. discolor
ssp. pulvinestris

4. E. striata
5. E. sp. 'Southport'
6. E. semipicta
7. E. hookeri
8. E. bella

E. sp. `Tamworth'
E. bowdeniae

I I. E. collina
ssp. collina
ssp. diemenica

C. ssp. 'Northwest Tasmania'
ssp. tetragona
ssp. trichocalycina
ssp. `tasmanica'
ssp. gunnii
ssp. deflexifolia
ssp. paludosa
ssp. muelleri
ssp. nandewarensis

I. ssp. speciosa
ssp. osbornii
ssp. diversicolor

Ackland 31111d, 189/h i; Adams 510116, 1645111i, 2564116; Ainsworth 114, 214, 317; Alcock 164811Id;
Alkinson 141111a; Anderson 311 lb, 8/3f, 251111; Andrews 8311 Id; Anon. 111, 311 la, 4/h i, 5111a, 42117,
44/11i, 49/ I li, 5/ / Ill, 66/111, 67/ Ill, /02/11I, / /0/ 11j, I IQ, //6/aff.16, /33/ Ill, 1381111, 151111 aff.a, 236117,
294111i; Anway 36411 Id; A.M. Ashby 858111n, 3145116, 3166116, 3757/11n, 4354117, 442411 In, 4928117;
E. Ashby 140011 Id; Aston 2478112c, 754/11a, 102011 Id; Atkinson 1511 I i.

Baeuerlen 57117,64/15, 2151111, 5/// Ili; Barker 853111m, 854111m,858111m,8611 1 lm, 862111m, 863/11m,
864111m, 869111m,873111m, 877111a, 880/1 la, 913111g, 923111 aff. b, 939111h, 940111h, 942111h, 945111h,
946/11h, 947/11h, 953/11a, 955/11a, 96016, 96116, 96216, 963I6(T), 96716, 968/11a, 975/11h, 977/11h,
978111a-b, 980111a, 982111a, 990111c, 99213e, 99414, 99514 x 1lb, 99911 lb, 10001 I lb, 1001111b, 100211lb,
100311lb, 1004/4, 1008I3c(T), 101114, 1012I3c, 101511lb, 101614, 1020111b, 102114 x 11b, 102311lb,
1040(p.p.)14, 1040(p.p.)14 x 1lb, 104111 lb, 104211 lb, 1044/4x 1 1 b, 1045(1)&(2)11 lb, 104611 lb, 104711 lb,
104814 x I lb, 1049(1)&(2)1 I lb, 105011 lb, 1051(1)&(2)11 lb, 105214 x 1lb, 1053(1)&(2)11 lb, 105811 lb,
106014, 106114, 106211lb, 106411lb, 1065/4x 1lb, 106614, 106714, 106811lb, 106914, 107011 lb, 107114,
107311lb, 107414, 1078111b, 1079/ 1lb, 1080111b, 109511lb, 1097/ 1lb, 109811lb, 1105111b, 1107/ Ilb,
111211lb, 111311lb, 1119111a, 1123I3c, 112414, 112811lb, 113711lb, / /38/ Ila-b, / /4// 1lb, / /46/ lla-b,
1147/11a-b, 1149/11a-b, 115114, 115214, 115414, 1157I3a, 115813a, 1164I3a, 116513a, 116613i, 1167I3i,
116813i, 1169I3a, 117013i, 1173 & 1173A/3a-d, 1174(1)&(2)13a-d, 1175I3a-d, 117614, 1177I3a, 1178A13i,
1178814, 1181130), 118213i, 118314, 1184/3a-d, 118514, 118614, 118713 aff. g, 118814, 1189/3a, 119113d-e,
1193I3d-e, 119413d, / /97/ 3d-e, 120114, 120214, 120314, 120414, 1205I3a, 120613h, 120717, 120814, 120914,
121014, 121117, 121217, 121314, 121417, 121517, 121613a, 1218A13h(T), 1218BI3a, 122217, 122414, 122514,
122717, 122814, 123114, 123214, 123314, 1346111m(T), 135511 Id, 136611 Id, 137411 Id, 1375111d, 143111 la,
14321 1 le, 1438111e, 1439(p.p.)1 1 le, 1439(p.p.)I I la, 14401 I la, 14411 I la, 14421 I le, 144311 la, 1446111a,
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ssp. lapidosa
ssp. glacialis

12. E. crassiuscula
ssp. crassiuscula
ssp. glandulifera

c. ssp. eglandulosa
13. E. lasianthera
14. E. eichleri
15. E. alsa
16. E. caudata
17. E. scabra
18. E. orthocheila

ssp. orthocheila
ssp. peraspera

19. E. arguta
20. E. cilio/ata
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145011 Id, 1463111m, 1464111m, 146613g, 146713g, 146813g, 146913g, 147013g, 147113g, 147213g, 1473/3g,
147413g, 1475/3g, 1476I3g, 1479 & 14794111 aff. i, 1480111 aff. i, 1481111 aff. i, 1483111 aff. i, 1484 &
1484A/ 1I aff. i, 148911 I i, 149011 I i, 1492111i, 149511 1 i, 14971 I li, 1498113(T), 1502113, 1503113, 1504111i,
1505111i, 15054111i x 13, /506/13, 15071111 x 13, 1508/11i x 13, 1509111i, 15101 1 li, 15111 Ili, 15121111 x 13,
1513111 aff. i, 15171111,1518113,1519113, 152111E05/5/Ili, 1528/11i, 1534111i, 1535113, 1536113,1538113,
1540111i, 154111 1 i, 154211 I i, 1543111i, 1545112a, 1546112a, 15471 12a, 1548112a, 1549112a, 1550 & 1550A1
12a, 1551112a-c, 1553 & 1553AI 12a-c, 15541 12a-c, 1558112a, 1559/12a,1560112a, 1561/ 12a-b, 1563 & 1563A/
I 2a-c, 1564112a, 1565111i, 1571112a, 15721 12c, 1573112c, 1574112b, 1575112a-b, 15761I2b, 15771 12c, 15781
12a, 1579112a-b, 1580112a, 1581112a, 15831I2a, 15851 1 li, 1588 & 1588AI 12c, 1590112c, 1591 & 1591A1 12c,
1593 & 1593A112c, 1594 & 1594A/12c, 1595112c, 1596/ 12b(T), 1597/12c, 1599/12c, 1601112a, 1602112c,
160311 li, 1605112c, 16061 1 li, 1611111i, 1612111i, 161711 li, 1625/11i, 162811 li, 1630/111,16311111, 163211 li,
1633116, 1634111i, 16351111, 1640111i, 1641116, 1643/11i, 1644111i, 1648111i, 1649116, 1650111i, 1659111i,
1662111i, 1663111n, 1664111i, 1665111n, 1666(p.p.)1111, 1666(p.p.)1111 xn,1667111ixn, 1668(p.p.)111n, 1668
(p.p.)11 Ii x n, 1670(p.p.)1 I hi, 1670(p.p.)I 1 Ii x n, 1671111i x n, 1672111i x n, 1675111i, 16761 I li, 1677111n,
1678111i, 1679111n, 1680111i, 1682111i, 1683111n, 168411 1 n(T), 1685111p, 1686111n, 1687/ lln-p, 1688111
n-p, 1689/1 li, 1690111i, 1691/ I In, 1692/1 In, 169311 li, 1694111n, 1695111i, 1696115,1697/15 x 16,1698111n,
1699111n, 17001111, 1701111n, 1702111n, 1703111n, /704/11n, /705/11o, 170611 lo(T), 1707/15, 1708111p,
1709(p.p.)I 1ln, 1709(p.p.)111n-p, 1710111o, 1711(p.p.)111n, 1711(p.p.)I 1 in-p, 1712111p, 1712,4111p, 17131
11n, /7/4/15, 1715/ 1 In, 1716111i, 1717/110718111i, 1719/11i, 1729111m, 1800111m, 1817111m, 1861111m,
3655111m, 366211 Id, 4458110; Barlow & James 1804115, 1820116; Barnard 571111; Bates 803111m; Beaugle-
hole 1534313g, 1534413g, 15542112c, 15543114, /5616/14, 1573311105818114, 1587811 la, 17378111a, 189991
1 Id, 22305112c, 35258116, 36486(p.p.)I 1 hi, 36486(p.p.)I 11 aff. n, 36547111i, 36702116, 36809116, 37444111i,
38074111a, 4068511 1 i, 40703111a, 4073811 la, 407391 Ila, 407401 I Id, 4074111 Id, 40747111 aff. . i, 407731 I 1 aff. .
i, 40774113,40831111i, 40892111i, 40983113, 40991111i, 4112711 li, 41150111 aff. i, 4118011 li, 41223111 aff.
41231113, 41237113, 41278113, 41292/ 3g, 4129513g, 4144111 li, 41489111i, 41490116, 41509111i, 41555116,
41567116, 41578116, 416431 1 li, 41694112Q, 4172011 li; Bekher 971111i, 998/l u, 104311 In, 133911lb; Bell
576120; Berthond 2211Ij; Beythien 107111m; Black 1/5, 1lb, 2/4, 1 la, 1lb, 3/ 1lb, 413 aff. h, 5/4; Blake 146291
8, 1465218(T), 1541718(T), 1545618(T), 15923 /8; Blandowsky 86(p.p.)I 1 Im, 86(p.p.)111j, 871 I li; Blaxell &
Coveny 593111 aff. 1; Blaylock 42111d, 216111d, 277111m, 32711Id, 1629111m; Boyd 32111d; Boyd & Mc-
Gillivray 184411 li; Briggs 256611 li, 4296111k; Brooker 997116, 1067111n; Brough 2737111n; Brown 62/4(T),
6311 lb(T), 6411 la(T), 2719111d, 272011Id(T), 272// 1 li(T), 2722/ 1 lb(T), 2724/ 111(T); Browne 45117, 73111d,
11911 Id; Bufton 3/6, 7/2, 812,1316,26111a, 12813e; Burbidge 1746116,30161 Ilb,3205111b, 3258/4, 329713a,
3922116, 392911 In, 3934111n, 3935111n, 3938/1 I n, 3939111p, 3944111n, 3945111n, 3946111n, 394811 li, 44691
16,5633/16, 6239111i, 6302111n, 6310111n, 6316115, 6322115,6377116, 671711 li, 6943116, 7629116, 77171 1 li;
Burgess 9011 li; Burns 214AI 1 lb; Burrows 01611 li.

Cambage 13631 I 11, 15941711g x 18a,30401111, 3707/ I2a; Campbell 28116; Canning 36411 li, 1304111i, 226214,
2634111 b, 274011 1 b, 30841 1 11, 30971 Ili; Carolin B76I 15, 487120, 122211 lb, 160714, 173514, 173611 lb,
1770117; Carrick 3149111 aff. i; Carro1110111i, 15411 In, 205111i, 260111i, 41211 li, 433116,555/ I Id; Chinnock
296111i, 1342111m, 214416; Clifford 1111Ij; Cloudunning 61117; Coates & Sullivan 110117; Comber 18351
3d(T), 2045117, 21671aff. 4; Conabere 369110; Constable 4078111i; Copley 415011Im; Costin 602116; Court
122011lb; Coveny 2308111k, 4776110(T), 89341 1 1 k, 8964118a; Craven 1607112b, 1608112b, 1609112c, 17061
Ili, 1822112c; Crawford 19118a, 475/18a, 577/19; Cunningham 5014, 183611lb; Cunningham, Anderson or
Others 771 1 11, 40011 I m, 429117; Czorni j 39111 1 i.

Dale 18911 le; Darbyshire 731 Ili, 104116; Davidson 29111i; Davis 80111b, 117213e; Dept. of Agriculture,
Leeton 611; Donner 16611 Id, 1861 I Id; Drummond 244117, 442117.

Eckert 7011 la, 124111Q; Eichler 13462111n, 13660115, 13872111m, 1404411 Id, 14452111m, 146921 I 2c,
14696112b, 148251 14(T), 14856/ I2c, 15384111d, 1648314, 1649813a, 16508/ 3h, 1656711 lb, 16594/4, 166031
3d, 1672314,16750131, 1676613a, 17825116, 17839111 n, 17840111p, 1687711 I b.

Fawcett 5511 I aff. 1; Fenton & Rimmer 114,2/4, 3/3a, 414; Floyd 5/ 20; Fuller 3121111.

Garland 6611Ij; Gates 32111 aff. i; Gauba TAS444I I lb; Gaudichaud 144117; Gemmell 78111m, 241111m;
Gibbs 6502/ 3a(T), 660113Q; Giblin 8111a; Gill 11611 1m; Gittins 43311 In; Glendinning 6211 II; A.M. Gray
41213e; M. Gray 4379111i, 50871 Ili, 606011 li, 60611 I li; M. Gray & Totterdell 6098111n, 6159115, 6190111n,
6330111n, 6339111n, 6392111p, 6393111n, 65181 1 ln-p, 651911 lp, 6520111p, 6521111p, 6522111n, 65241 1 lo,
65251 1 lo, 6526111p, 6542111p, 6558111n, 6570111n, 6571111p, 6608115, 663011m-p; C. Green 21111Q,
93/11j, 136111), 1501 1 1j; J. W. Green 264211 I i; Gulliver 2211lb; Gunn 200111 aff. b, ?200(p.p.)I I lb, ?200
(P.P.)1 lid, mi2.6(7p.e.)/ 1lb. #17/ h Id(T), 863gif2°' lib. 1219(p.p.)Illa, 1219(p.p.)111g, la I 11g(T), 1220/I 1g
(T), 1221/4(T), 11:4;
Hamilton 24117; Harris 36111n; Hartmann 1011 li, 11111i, 59118a; Helms 5011 In; Hemsley 6580/6; Hickey
11118b; Hill 1286112a, 12981111, 1337112a; Hilton 413111m, 952111m; Hinterouker 5111m; Holford 2461
11 aff. 1; Hoagland 3158116; Hoagland Schodde 8457111i; Hoogland 8481116(T), 10026111i; Hooker
778111g; Hore-Lacy 18511; Howitt 12/14,52/I li, 535/I li, 57811 1 i, 593111i; Hunt 2131 I Id, 12081 lid, 24491
Ilm, 25661 I la, 301111 I m, 3058111m, 328011 1m, 33/4/11m, 33/5/ Ilm.
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E.N.S. Jackson 204111a; G. Jackson 397111d, 691111d, 907111d, 908A/lid, 909A111d, 910/ lid, 932111d,
9401 I Id, 9411 I Id, 954/I Id; W. D. Jackson 293111c, 433/3e; Jacobs 2811 lb; Jarman & Kantvilas 3912; Johnson
123I3d; Johnson & Briggs 105911 li; Johnstone 711 li.

Kantvilas 9/ 3d-e, 1416; Kaspiew 40111m, 66111m, 700112c, 1365111n, 136611ln; Kraehenbuehl 138111d,
1260/I Id.

Labillardière 29111a, 43111a; Lam 7517111 aff. a; Lawrence 21313c; Lithgow 183/I li; Long 36511 la-b, 7031
I la-b, 807/ ha, 871111a, 953/ ha, 1037/11a, 109811lb, 111714; Lothian 991111m; Lullfitz 3558111d;
Lynch 4111i.

McBarron 2944111i, 7273111i, 7277/u i; McCann 2117; McDonald 8120, 19111m; McDonnell 468111i;
McGillivray 11 11 aff. 1; McKee 869110, 5768111i, 76271 Ili; McKie 230811; McMutt 66111i; Malpas per
Blandowsky 88111m; Martensz 4551 Ili 456171 li; Matthews 5411 la; Milligan 16(p.p.)I3b, 16(p.p.)I 1lb,
37//3e, 508117, 766/3e, 766/4, 76617, -15/ 4, 44 /4, 767/7(T), 117811lb; MM 599111i, 600111n, 601111n,
233311 li, 2333AI 1 li, 3040/i li; Moore 22691111,2284/16, 228611 li, 2301116, 2334111i, 2346111i, 302711 li,
3351116; J.B. Moore 1217; Morris 1839111i; Mossman 17611 11; Mue? 598116; F. Mueller 16.xii.1847111m,
xii.1847111m, 2.iii.18481 I I m, ix.18481 iii, 20.xii. 1848117, 22.x11.1848117,xii.1848117, 11.1849117, x. 1850111j,
1851111d, xii.1852117, 26.iii.1853117, iii.18531 I xi.18531 1 xi.1853111j, ii.1854116, 1854111m, i.18551
15(T), ¡.1855/1 1p(T), 18551 I5(?T), ix.18601 I la, xii.186013g, iii.I8611 I6(T), x.1867I 17, i.1869Il lb, i.186913a,
i.186914, i.1874116, 10.xii.1877I 17; M. Mueller 180413, 1820116; Muir 344113, 8681 11a, 965113, 1039112b,
/086/i li, 17831 I Id, 18401 Ila, 269711 la, 2962/i li-j, 3/08/i li-j, 3261/16.
Newman 80111i.

Oakden 22013c; Oldfield 1317, 186117, 186b117; 011erenshaw 228116, 238116; Olsen 3913 aff. h, 65/3 aff h,
16911lb; Orchard 14851 I Id, 504212,509113d; O'Rourke per Howitt 48/I Ij.

Parsons 1031 I8a; Pedley 1546111i; Perrin per Rupp 2(p.p.)1 I la, 2(p.p.)1 11e; Phillips 7111i, 55/I In', 79/i In,
87/ 3f(T), 94/lid, 17411lb, 219111e, 225111a, 242A111a, 243111a, 366111d, 419111d, 435111d, 510111a,
597111d, 68216, 73311 la-b, 87813a, 2375111i; Pillman 387111m; Porter 20111i; Preiss 2337117, 2338111d;
Pullen 92116, 112/1 I i, 2327/1 li, 2478111i, 2949/I li, 3792/20,3861/111; Pulley 671120(T), 705/20.

Ratkowsky 598111a; Rawes 34111 aff. j; Reader 9111 aff. j; Reik 037/20; Renfrey 36/17; Robbins 145112a-c;
Rodd 402112c, 458116, 462111i, 708111n, /608/u i; E. Rodway 1621 1 la; F.A. Rodway 8931111, 141116,
6680117, 14398117; Rupp 2 or I I 1 IN2, 1/h i, I I k, 2111n,3/ I la, 4111g, 221 1 lk; Rupp per Sivyer 3/20;
Royce 87481 I Id.

Salasoo 3568116, 3575111n; Scarth-Johnson 7111n, 14111p; Schodde 1290116; Sharpe & Williams 1060118b;
Sharrad 1045111d, 10601 I Id, 109611 Id; Short, Short & Grubb 211Im; Short 43111m; Sieber 182111i,
1831 I 11, 490118a, 50711 11, 629(p.p.)I 1 629(p.p.)1111; A. Simson 5811 If(T), 1051 I lh, 40211 lh(T), 1763
(p.p.)1 I la, 1763(p.p.)11 lb; J.N. Simson 811 I i; D.T. Smith 309A11 id; T. Smith 77011 Id; Sneddon 10114, 2111;
Specht & Rayson 66111d; Spooner 3740111m; Stead 11 1 li, 2111n, 3/ 15 x 16, 4/ 16, 5/ 1ln, 7116,8116,9111n;
Stirling 51 I In, 166111j, 293116; Stuart 49118a, 83I3Q, 19911 li, 32414,394118a, 426117, 42811 lb, 671-672-717
(p.p.)1 I la, 671-672-717(p.p.)I 11 aff. b, 671111a, 672111a, 717111 aff. b, 943111c, 949111i, 1744(p.p.)15, 1744
(p.p.)111Q, 1745I3b(T), 186317; Sullivan 4117, 43111 aff. j, 561 I la; Sullivan & Coates 6711lb; Swain 1211 li;
Symon 131 I Id, 187111a, 2631 I le, 84971 I Id.

Tadgell AI 12a, B112a, C/ 12a; Telford 2196I3a; Telford per Canning 21114, 2233I3a-d, 2408I3d, 248113 aff. h,
259311lb, 271514; Tepper 48111m, 49111m, 61111m, 106111m, 374111m, 1150111m; Thompson 2711 li,
379115; Thorn 27111 aff. a; Tilden 77011 la; Tisdale 10111 aff. a; Totterdell 27111o, 55115, 92115, 14811 In,
165111p, 212/I In, 2701 llo, 3041 1 ip; Trapnell A7611; Treyvaud 2117.

Verreaux 501111, 50111a.

Walker ANU9701 I In, ANU978I 11p; Walter 200511lb, 204414,315811 lp,318811 li, 1ln; Wawra 534111 aff.a;
Webb 337514; Weber 1793111a; Weindorfer 77(p.p.)111 aff. a, 77(p.p.)I I le, 77(p.p.)111j; Whaite 1518111a,
1978112a-c, 217311 lb, 225713 aff. h, 226213 aff. h, 226713 aff. h, 323213g; Whan 169117; Whibley 12781 Ilm,
1507111m, 1559111m, 4155/11 m; White 8366/ 3a, 11596120; B. Williams 1410116; J. B. Williams & Winter-
halder 649111i; P. Wilson 345111d, 9011 I Id, 197011 Id, 209011Id; W.B. Wilson 29117; Woolls 3118a; Wrigley
5256111d, 7650111d, 791311 Id, 7979111a.
Yapp 13111i.
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crassiuscula 22*, 44,63', 64, 107, 152*, 237-238,

2394% 240, 241-242
crassiuscula-eglandulosa 239*, 240-241
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glandulifera 234% 634% 64, 152*, 238, 239*,

240-241, 242-245, 243'4-244*

63*, 64, 95, 150*,
168-171, 173-175,

152*, 159-160,
179, 189, 193,

162-163,
204-209, 212
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glandulifera-crassiuscula 239*, 240-241
-culminicola 8, 83

cuneata 5, 8, 25, 32, 58, 61*, 66, 70, 72-73, 77,
79-80, 84, 87-88, 91, 98, 99*, 100

-cuneata 91
curta 74

-cuspidata 36, 144
-cuspidata 33, 91-93, 142, 144

debilis 90
-decussata 215-216

del7exifolia 160, 202
-diemenica 84, 93-94, 159, 161, 181-182
-disperma 6, 27, 30-35, 41, 44, 45*, 51, 55, 70, 72,

88-89
-drucei 57, 83

durietziana 80
-dyeri 6, 30, 41, 58, 72, 88-89
-eichleri 1, 7,23*, 30, 65*, 86, 247, 249*, 251*, 253,

254-256, 260, 268
-exilis 80

flavicans 28, 90
formosissima 8, 26, 33, 66, 71, 73,88
gibbsiae 12, 17'4-18*, 48, 58, 60-61, 62*, 84, 91,

93-94, 96, 105, 107, 108*-1094% 111-134, 181,
240

-gibbsiae I 1 1
comben 12, 17*, 61, 62*, 96, 108*, 113-116,

122-124, 124, 128, 131
comben i 111, 116, 122-123, 250
discolor 18*, 61, 62*, 109*, 113, 116, 128-131,

129'4-130*, 132
discolor 128
gibbsiae 17*, 61, 62*, 106*, 108*, 113-115,

116-118, 118*, 120, 123, 128, 130
gibbsiae 116, 120
kingii 12, 17*, 26, 62*, 91, 96, 105, 106*, 108*,

114-115, 123, 124-125, 126, 138
microdonta 17',62', 108*, 113, 116, 121*, 125,

126
microdonta 126
psilantherea 62*, 91, 97, 108*, 112, 115, 119-120,

125, 159
psilantherea 119
pulvinestris 18*, 29, 61, 62*, 97, 106*, 113, 116,

124, 128, 129*, 131-134, 133*
pulvinestris 131
subglabrifolia 17*, 58, 61,62', 64, 106*, 109*,

116, 126, 127-128, 131-132
subglabrifolia 111, 122, 127
wellingtonensis 17*, 61,62', 108*, 115, 120-122,

121*, 137
wellingionensis 120

-glacialis 93-94, 160, 204, 223, 230, 233, 235-236
eglandulosa 94, 160, 204, 223, 233, 236, 241-243,

245
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glacialis 223, 233, 243
?glandulosa 70, 73, 89
grandiflora 66, 77-79

-grandiflora 181-182
gunnii 94, 160, 176, 199, 201-202
hirtella 36

-hookeri 5, 11, 16, 18*, 25, 36, 48, 61, 62*, 83-84,
93, 105, 106*, 107, 110*, 138, 142-146, 145*, 290

-hookeri x sp. 105, 290
humifusa 11, 14, 30, 44, 83
integrifolia 5-6, 16, 30, 72, 88-89
intricata 90
kingii 11, 94, 124
laingii 58, 83, 87

-lamii 5, 8, 34, 83
lasianthera 1, 12, 234% 30, 36, 41*, 42-44, 64, 65*,

86, 247, 248*-249*, 250-254,251', 253*,
288-289, 289*

lasianthera x E. collina ssp. paludosa 249*,
288-289, 289*

latifolia 74
-linifolia 74
-lutea 74, 273
-maidenii 160, 233, 235
-marchesettii 36

masamuneana 80
matsudae 80

-meiantha 28, 90
merrillii 8, 32-34, 79-80
milliganii 83-84, I 1 1,124

-minima 29
mirabilis 5, 30, 35-36, 44, 59, 82-83

-monroi 32, 81, 83-84, 87
muelleri 84, 93, 159, 176, 181, 190*, 196, 198, 209,

211-212
-multicaulis 91-92, 159, 176, 181, 189, 192, 196

muscosa 90
-nankotaizanensis 80

nemorosa 59, 74
-novaecambriae 160, 204, 208
-odontites 74

officinalis I, 36, 73-75, 77
orthocheila 1, 4, 7, 13-14, 24*, 65*, 87, 97, 263*,

272*, 274, 277-281, 281*, 284, 290
orthocheila 24*, 44, 654% 97, 263*, 264, 272*,

279, 280, 290
orthocheila x ?E. collina ssp. paludosa 263*,

290
peraspera 24*, 65*, 97, 263*, 264, 279, 280-281,

285
-osbornii 84, 160, 218
-paludosa 84, 92, 159, 189, 192, 204, 206, 208-209

pedicularoides 84, 86, 91, 204
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papuana 5, 8, 16, 30, 32, 44, 53, 55, 82-83, 160 -versteegii 83
-perpusilla 90 -vigursii 36

petriei 83 -villaricensis 90
-philippi 90 -walteri 160, 176, 178, 180, 212

philippinensis 8, 33, 79-80 -yabeana 88
-phragmostoma 1, 4, 11, 17*, 26, 32, 42-43, 59, 61*, -zealandica 257

66, 81, 92, 95, 97, 99*-100*, 102*, 103-105 -zelandica 5, 30, 33, 44, 58, 72, 87
-phragmostoma 103 -zelandica 257

picta 36 -sp. 215
-pieza 137 -sp. x collina 163, 291
-piossekii 90 -sp. x hookeri 105, 290
-pseudokerneri 7, 26 Euphrasioides
-pubescens 90 -tetragona 189
-pumilio 80 FAGOIDEAE 66

ramulosa 1, 3, 8, 14, 17*, 61*, 80, 98-102, 99*-100* Fagus 1, 46, 66
-rectiflora 35 Glossostigma 59, 67

repens 6, 30, 58, 70, 72, 84, 89 Gratiola 67
-revoluta 5, 30, 58, 81-83 Gymnoschoenus

rivularis 36 -sphaerocephalus 125-126
rostkoviana 1, 73-75, 77 Hebe 66-67

-salisburgensis 36 Ilex 68
-scabra 7, 14, 24*, 33, 58, 65*, 84, 86-87, 94, 119, Josephinia 67

160, 191, 260, 262*-263*, 264, 268, 270-277, Jovellana 67
272*, 279, 284 Limosella 67
alsa 94, 254, 256, 270-271 MAGNOLIACEAE 46, 66
arguta 91, 282 Melaleuca 219
caudata 1, 94, 254, 265-266, 270-271 Melampyrum 6

scabra 160, 191 Microcarpaea 67
scutellarioides 27, 45, 83 MI MULINAE 27, 51, 67

-semipicta 1, 18*, 29, 35, 59, 61, 62*, 84, 95, 97, 105, Mimulus 59
107, 110*, 139-142, 140*, 145-146, 152 Monochasma 52

semipicta 139 MYOPORACEAE 67
=Southport' 62*, 107, 110*, 139, 140* MYRTACEAE 43, 68

spatulifolia 83 Nothofagus I, 46, 62, 66-67, 155
speciosa 92, 94, 156, 159, 161, 182, 204, 209, Odontites 40, 48, 51, 74

215-216,218 Orites
-striata 11, 18*, 32, 35-36, 42, 44, 61, 62*, 72, 83-85, -lancifolia 256

92, 105, 107, 110*, 125, 128, 134-139, 136*, OROBANCHACEAE 5
145-146, 160, 188, 192, 287-288 Ourisia 67

-striata 92, 111, 119-120, 124, 127, 160, 223, 233 Parahebe 66
striata x E. collina ssp. diemenica 110*, 138, 188 Parentucellia 51,74

287-288 PEDALIACEAE 67
-stricta 74 Peplidium 59, 67
-subexserta 90 Phtheirospermum 52, 70

`Tamworth' 58, 62, 63*, 96-97, 147, 148*, 153, Plantago 93
154*, 156, 159 Poa 223

tarokoana 80 Ranunculus 42
tasmanica 160, 198-199 RHINANTHEAE 6, 25, 37, 48, 51, 54*, 66, 79

-tetragona 85, 159, 189, 191-192, 194 RHINANTHOIDEAE 5, 68
-townsonii 30, 83, 87 Rhinanthus 6

transmorrisonensis 80 Schwalbea 52
trichocalycina 160, 176, 196, 198, 210 SCROPHULARIACEAE 52, 54, 59, 66-68
tricuspidata 74, 77 SCROPHULARIALES 67-68
trifida 89-90 Siphonidium 70, 73, 88

-tripartita 90 -Iongiflorum 88
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Sphagnum 267 Veronica 66
Sprengelia 156 VERON10EAE 66-67
Stemodia 67 WINTERACEAE 46,66
TUBIFLORAE 46

Index to Insect Names

APIDAE 68 :Chilalictus 43
Exoneura 41*, 42-43 :Lasioglossum 43

:Exoneura 41* :Parasphecodes 43
Graphium lanarium 43
macleayanus 44 Leioproctus 42-44
Lasioglossum 42-44 LEPIDOPTERA 68

:Austrevylaeus 43 SYRPHIDAE 45


