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The B. Ianuginosa species complex is found from King Sound (WA) to Wollogorang (NT)
(Figure l) and consists ofan uncertain number oftaxa. Morphological variation within the complex is
analysed numerically, using phenetic methods. Leafanatomy and ontogeny, and the taxonomic status
of the four available names within the complex (vL. B. afinis, B. evtenisifolia, B. artemisiifolia var.
wilsonii, and B. Ianuginosa) are discussed.

The B. flicifolia species complex is endemic to the Kimberley Region and consists offour species
that are morphologically and geographically distinct. Wheeler (1992) recognized a number offorms
within B. Jilicifoliatncluding the Mitchell River (and t5.pe) form and a Kalumburu form (8. kalumburuensis,
see below). A third form, from the Osmond Plateau, is described below as B. minutipinna. Boroniq
pauciflora is also placed in this species complex (Duretto 1995; Duretto & Ladiges in prep.).

The third species complex consists ofthree rare species, B. de cumbens (NT), B. jucunda (W A) and,
B. tolerans (NT),that are newly described below.

To complete the revisi.on of Boronia in the Northern Tenitory and the Kimberley Region, taxa are
lectotypified where necessary (including B. lanceolata) and B. rupicola is d.escribed asnew, Boronia
lanceolataand B. ruprcola are more ciosely related to east coastmembers ofBolonia section Valyatae
than to other species in north-western Australia (Duretto 1995; Duretto & Ladiges in prep.). At the final
stages ofmanuscriptpreparation a 1995 collection (l R. C/a/ kson 1047 3) from north -west Queensland,
near the Northern Teffitory border, came to the authors' attention. The specimen is of a previously
unknown taxon that has affinities with B, alulataBenth. of Cape York (Duretto submitted; Duretto &
Ladiges in prep.), and so will be described in a forthcoming paper that deals with Queensland members
of Boronia section Valvatae (DuretIo submitted). As this species is sympatric with B. lanceolata (in
Queensland) itwilf be includedin thekey as Boroniaaff .alulqta(NWQld, C/artro n10473). AllBoronia
species found in theNorthem Territory, the Kimberley Region, and north-west Queensland are placed
in section Valvatae.

The Northern Territory and Kimberley floras are treated here as a single unit for anumberofreasons.
Firstly, apart frorn B. lqnceolqta and B. rupicola, cladistic analysis shows that all taxa form a
monophyletic group defined bythe following synapomorphies: the calyx being as large as or largerthan
the corolla, the antesepalous anther being significantly smaller than the antepetalous anther, and the
filament shape (Duretto 1995; Duretto & Ladiges in prep.). Secondly, the boronias ofthis region are
widely separated from the east coast, South Australian, and south-west Westem Australian members
of Valyatae. Thirdly, and finally, the region covering the "Top End" ofthe Northern Tenitory and the
Kimberley region is often recognized as being a distinct biogeographic region or a number ofclosely
related regions; that is, regions that share arecent history (see Specht 1958b;Kikkawa & pearse 1969;
Hnatiuk & Pedley 1985; Cowie &Finlayson 1986;Cracraft 1991;Dunlop & Webb 199l.,Crisp et a\,1995
Duretto 1995; Duretto & Ladiges in prep.).

The boundaries for these biogeographic units, at least for Boronia, rotghly correspond to the
boundaries ofthree geological basins(as outlinedby Plumb& Derrick 1975;Plumb e/al 1980;c.S.W.A.
1990): the McArthur fuver Basin which extends liom Mtlsa(north-westQueensland)totheArnhem Land
Plateau and surrounds (northem andwestemNT);the VictoriaRiverBasin, especiallythenorth-western
heavily faulted area, which includes an area liom thewestemNorthemTeritorytothe OrdRiver(WA);
and, the Kimberley Basin includingthe neighbouring King Leopold and Halls Creek orogens ormobile
plates. These basins are characterized by Precambrian sandstones.
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ff igurc L North-wcstcrr Australia. SpociDrcns uscd in an.rlysis ol B. /anrgaro.ra spccics conrplcx (25, 42-44,54,63,
61,10\: B. lanuginosa, Croup A (O); , rrthor,r, Croup ll (a)

the islands ofthe G u lfofCarpentaria) have linear, revolutc pinnac. Those collected south o1'UDP Falls
(KakaduNational Park) toNitmiluk National Park (N'f) and westto the Weabcr Range (WA) are sim ilar
butoften have largerflowers. K imberley plants have broad, recurved p innae. Morph o log ical variation
within the complex is analysed numerically below, using phenetic mcthods.

Materialsand methods

Material

Herbarium specimens were made available from AD, BRI, CnNB, CBG, DNA, JCU, MBA, MEL,
MELU, NSW, PERTH, QRS, TCD and WAU, cibachromes and slides were received from K, and slides
were received flom BM. Herbarium abbreviations follow flolm gren et dl. (1990). These specimens were
augmented with specimens from OSS (Office ofthe Supervisory Scientist, Kakadu National Park, NT)
and material collected in the field durine June and Julv of 1993.

Leafanatomy

The centralportion ofthe leaves ofall taxawas sectioned. Materialwas fixed in Mirsky's fixative
(MAA) or70% ethanol. Iffresh materialwas not available, herbarium samples were re-hydrated by being
placed in water with a small amount ofdetergent, broughtto the brink ofboil ing, left simmering for onc
hourandsoaked overnightbefore fixing in MAA. All fixedmaterialwas placed in 70% ethanol overnight,
dehydrated through a graded ethanol series up to 100% €thanol, infiltrated with 100% LR-Wh ite (London
Resin) through a resin/ethanol series, and polymerized at 60"C. Sections, 2 pm in thickness, were cut
on a Reicherl Ultracut ultra-microtome, stained with 0.05% toluidineblue solution (pH 4.4) and observed
and photographed using an Olympus BHS compound microscope. Anatomical features are described
in the taxonomic descriptions.
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Table 2. Data used in analysis of B. Ianuginosa species complex. Principal collector given only. For
quantitative characters mean values are given (see Table l).

average ofthe individual ratios oftbe five organs measured. There are some problems associated with
the use ofratios in phenetic analyses (see Durefto & Ladiges 1997 and references therein lor discussion):
here ratios are used as a means ofquantifying and standardizing leaf shape (characters 9 and 1 1), and
measuring the relative lengths ofthe sepals and petals (character 16).
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Dataanalysis

All data sets were analysed using PATN (Belbin l9 87) following the methodology outl ined in Duretto

(1995) and Duretto & Ladigcs (1997). Datawere range-standardized befbre Manhattan dissimilarity

measures were calculatcd. For cluster analysis, both flexiblc U PGMA (unweighted pair group arithmetic

averages) and flexible wPGMA (weighted pair group arithmetic averages) wcre uti l ized as tusion

strategies. Data were ordinated in thrce dimensions using the m ultidimensional scaling, MDS, KYSP

algorithm (Kruskalet at.1913). Thc Hybridoption ofFaith etal. (1987)was choscn. fwenty different

random starting points were used fbr each analysis and the run with the lowest stress value is shown.

charactef correlations with the ordination vectors wcre calculated using the PCC function ofPATN.

Minimum spanningtrees, MST, were also calculated Three analyscs were completed

Taxon descriptions

l)escriptive tcrminology follows Theobald et a/ (1979) and Hewson (1988) lor hairs; Briggs &

Johnson ( I 979) and Weston ( 1990) for inflorcscence structure;and MuLley ( 195 l), Powe ll& Armstrong

( I 980), Barth lott ( I 984) and Duretto & Lad iges ( I 997) fbr sced surthces. conservation codes lbllow the

fbrmat of Briggs & Lcigh (1996) for all taxa, and that of the western Australian Department of

conservation and Land Managerne nt fbr wcste rn A ustralian taxa (N uytsia I 0, p. 47 1 , 1996). Authority

abbrcviations ate as givcn in Brumm itt & Powell ( I 992)

Spccimcn citation

In ordcr to accord with ttre policy ol 'the journal, specincn citations havc bcen dclibcratcly

abbrcviatod to achieve less precision in ordcr to protcct taxa with conscrvatio[ codcs ol' l ], V or l(. A

complctc l ist ol 'specimcns seen is available l iom the author on requcst.

I lcsults of nhcnctic analYsis

Analysis I (spccimens l-56, charactcrs 1-14)

' l 
he first analysis includcs plants with rnaturc (having a densc indurncnturn) lbliage only, spccirncns

l-56.andcharactersI-14. l-wo groups, A and B, are recognizable in the UPGMA (Figure 2) and WPGMA

(not  shown)  c  lass i f i ca t ions ,  o rd ina t ion  (F igure3) ,and MST(F igure4)  GroupAinc ludesa l lspec imcns

from the Weaber Range (WA) to "Wollogorang" (NT) (specimens l-43) cxcept spccimen 54 (Figurc I )
Group B includes all Kimberley specimens west ofthe Ofd River(specimens 44-53, 55,56) and specimerr

54 fronr the lower Victoria Riverarea(N'l'). In the M ST (Figure 4), Groups A and B are linked by spec imens

25(and17, l8 ,21c tc )and44(and45,56c tc ) ,wh ichare f romVander l in ls land(Gul fo fCarpentar ia )and
Bougainv i l le Pen insula (Kimberley Region) rcspectively (Figure I ).

Charactcrs that arc highly cot'related with the vectors in thc ordination (Figure 3) arel cllaracters 2,

3.8. II forvectorl; l ,4,7and l0forvcctor2iand, l2 forvector3 (notshown) Group A is characterized

by smallpetioles (character 3), fewerpinnae (character4), andpinnae that are short (characterT), narrow

(ch aracters 8 and 9) and revolute (charactcf 2). Group B is charactelized by longer petioles, and longer,

broader and recurved pinnae (Table 4).
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Table 4. Character ranges for Groups A and B. Means in brackets.

Nuytsia Vol. l l ,  No. 3 (1997)

Character GroupA GroupB

I
2
3

Style glabrous/hirsute
Leaves recurved/revolute
Length ofpetiole (mm)

Maximum leafletnumber

Length ofmostproximal
rhachis segment(mm)
Length of most distant
rhachis segment (mm)
Length ofterminal leafl€t
(TLL)(mm)
Width ofterminal leaflet
(TLw)(rnm)
TLW/TLL

Length of lateral leaflet
precedingthe terminal
leaflet(LLL)(mm)
LLLML

Length ofpeduncle (mm)

Length ofanthopodium (mm)

Lengthofsepal (SL)(mm)

0(38%)-t(62%)
0

t . 2 - 3 . 8
Q.2)
9 - t 9
(13)

1.6 -  s .4
(3.5)

| . 8 - 6 . 2
3.6

4.0-  18,8
(10,6)

r . 9 - 5 . 0
Q.4)

0.2-0.53
(0.35)

3.2 -  8 .8
(6.2)

0.46-0.85
(0.61)
0.0

2.0-  5.0
(3.6)

5.0 -  9 ,0
(6.46)

0
I

0.2-2.0
(0.74)
'7 -t'7
( l l . l )

0 .5 -  4 .9
(1.e2)

1 . 4 - 6 . 0
3.2

5.2- 16.0
(e.3)

0.8-2.2
(1.3)

0.06-0.24
(0. r 5)

4.0-  13.0
(6.7)

0.55-0.94
(0.73)

0 . 0 -  r . 5
(0.33)

1 . 0 -  5 . 0
(2.6s)

5.0-  10.0
(6.36)

l l

Analysis 2 (specimens l-43, characters 3, 5-7, l4)

Two groups, A and B, were recognized in Analysis l. Group A was re-analysed, that is specimens
I -43, andcharacters 3, 5-7 and 14 to see whether more groups were discernible. uniform charact€rs were
deleted prior to re-analysis.

In the ordination plot ofaxes I and 2 (Figure 5) specimens from Katherine area. westem Northem
Territory and the weaber Range loosely cluster together but are continuous with the other specimens.
No distinct groups are discemible in either of the UPGMA or wpGMA classifications (notihown) or
MST (not shown). characters that are highly coffelated with the vectors (Figure 5) are: 3 and 5 for vector
l; 6 and l6 for vector 2; and, 7 for vector 3 (not shown).

Analysis 3 (specimens 1-43, 57-105, characters l4-17)

The third analysis involved Group A and sympatric specimens with juvenile foliage, specimens
57-105, and floral characters (14- l7) only. Twogroups, Al and42, arerecognizable in both the upcMA
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(Figure 6) and WPGMA (not shown) classifications. GroupAl includes six ofthe l7 specimens collected
in the Katherine area (32-34,9 5 , 104,105), the UDPFalls specimens (92-94) andone oftheVictoriaRiver
specimens (43). Group .A2 includes the remainder ofspecimens collected in areas south and west ofUDp
Falls that are scattered amongst the specimens of typical B. lanuginosa. This pattern was repeated in
the MST (not shown). As in Analysis 2, the specimens collected in areas south and west ofUDp Falls
loosely cluster together in the plot ofvectors 1 and 2 but are continuous with the remaining specimens
(notshown). GroupsA I and,42 differmainly in sepal length (character 14;Figure 6). Glabrous specimens
from MtBasedow (64) andNorth island (63), andthealmostglabrous specimen from MtCahill (70) cluster
welf within typical B. lanuginosabut away from each other in all analyses.

-  4 .0
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9-'12
-  3 .0

A1

Character 14
Sepal lengt h

1 , 8 ,

1 4 ,  2 6
37 -39

1 0 0 - 1 0 2

3 , 4 , 6 , 7 ,  1 0 ,
1 6 - ' t 8 , 2 8 , 3 1 ,
3 6 , 6 0 , 6 3 , 6 5 ,
7 6 , 7 9 , 8 0 , 8 9 ,

9 0 , 9 7 , 9 8

s , 9 ,  1 5 ,  2 0 ,
2 1 , 2 3 , 2 4 , 2 7 ,
29 ,  3s ,  42 ,70 ,
7 3 , 7 4 , 7 7 , 8 2 -
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1 1 , 1 9 , 2 2 ,  6 1 ,
2 5 , 3 0 , 5 7 , 6 2 ,
s 9 ,  6 4 , 6 7 ,  7 1 ,
6 8 , 7 8 , 8 t , 7 2

9 6

40 ,
4 1 ,
5 8 ,
1 0 4

75 ,
8 7

34 ,
1 0 5

85 ,  32 ,
86  33 ,

43  94  95 ,  92
1 0 3

Figure 6. UPCMA classi l icat ion, analysis 3, spccinlcns l-45, 55-105.

Taxonomic intcrpretation and conclusions

On the basis ofthe above analyses (Figures 2-6) two taxa, corresponding to Groups A (specimens
l -43, 57- 105) and B (specimens 44-56), are recognized atthe specific level. Group A includes allNorthern
Tenitory and Weaber Range specimens (exceptspecimen 54). Group B includes allKimberley specimens
(except42) and a lower Victoria River specimen (54).

ThetypesofB. affinisandB. lanuginosarepresentextreme forms betweenwhich there are specimens
with agrade ofindumentum densities (Figure 7A-H, J). The anatomy ofleaves (Figure 8) fiom seedlings,
and glabrous and hirsute flowering plants are structurally similar, The type material for both taxa was
collected from the same general area and collections made by Robert Brown possess varying degrees
ofhirsuteness. In fact, there are specimens ofB. Ianuginosa with dense indumentums collected by
Brown at BM that originated from Vanderlin Island (Figure I ). This lsland is one ofthe type localities
of B. afrnis. It would appear that Bentham ( 1863) described B. ffinis from several of the less hirsute
specimens thatBrown collected. Here it is proposed that the type material of B. afinis and,B.lanuginosa
represent different ontogenetic stages ofthe same taxon, juvenile and mature respectively, and as
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Irigurg g. Light micrographs ol transversc sections of leav€s ol B. lanugihosa. A - lo\\er leaf l'rom a scedling (D /ello

sOi. fragll. 
-s 

- leaf liom a tlowering shrub with sparsc indumcntum (Borroloota arc?, NT ' Duretto el ai 5044' MLL)

C - l"of fiJ. o no*"ring shrub (Mt Cahill, NT , Dutetto 448, Ml-l'\' D - le af from a- llowering plant with malure foliagc

(uOp eafls, l r ,  Duretio et at.4?9, MEL) A-D-xt l0 Scales; xl00 (A-D); scale bar= 0l mm

B. /anuginosahaspriority, B. qffrnis is synonymized (see below) Group A contains specimens that are

similario the type m ateriilof B. lanuginosd andso retainsthatname. Group B conesponds to Bentham's

taxot B. artemisiifolia var. wilsonii, which is raised to specific rank below'

Analyses 2 (Figure 5) and 3 (Figure 6) demonstrate that the glabrous specimens from Mt Basedow

(O+) and North island (63), and the almost glabrous Mt Cahill specimen (70) do not wanant taxonomic

recognition on the basis of floral data. Morphological data at present suggest that these populations

are rn'ade up of small, possibly neotenousplantsthatmay behave as annuals duetothepresent fire regime

or the extended dry period ofthe "Top End" ofthe Northem Teritory'

Thehypothesis that thepopulat ionssouthandwestofUDPFal lsaredis t inct f romtypica l
B. tanuginisa is not supported by the data used in Analyses 2 and 3 As with indumentum density'
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8. Leaves sessile; pinnae linear-elliptic, margins flat or slightly recurved:

plants glabrous orwith a sparse simple/stellate indumentum ............ ....... .9

8: Leaves petiolate; pinnae linear-elliptic to elliptic, margins flat to revolute;

plants glabrous or with a sparse to dense stellate indumentum .............,.... 11

9. Branches obviously glandular; leaves trifoliolate (WA).. ................. ............. 5 8.jucunda

9: Branches not glandular; leaves with (3)5-7(9) pinnae (NT)

10. Plants decumbent, with a sparse to moderate simple indumentum
(stellate hairs rare); margin slightly recurved .... .......... .3 B.decumbens

10: Plants erect, with a sparse stellate indumentum;margins flat ................. ..... 4 8. tol€rans

I l. Sepals about the same size or slightly larger than petals, 3-5 mm long;

anthopodium 7-24 mm long; plants with a sparse to moderate

indumentum . . . . . . . , , ,  . . . . . . . . . . . . . . . . . . . . . . .8  B '  ka lumburuens is

ll: Sepals much largerthan petals, (4)5-14 mm long;anthopodium

3-6( l0) mm long;plants with a spane to dense indumentum .... .............. 12

12. Pinnae linear, abaxial surface of lam ina not usually visible as margins

strictly revolute; sepals (4)5-14 mm long, glabrous or with a sparse to

dense indumentum (NT, E Kimberley E ofOrd River) , l B. lanuginosa

12: Pinnae ell iptic to lanceolate, abaxialsurface of lamina visible;

sepals 5-9 mm long, alwayswith adense indumentum (Kimberley,

W ofOrd River, NT in the Victoria River area) ................ . 2. B. wilsonii

13. Plants glabrous apart from flowers; stems purple and quadrangular;

leaves  g laucous . . . .  . . . . . . . . . . . . . . .  14

l3: Plants sparsely to densely hirsute; stems brownish and terete;

leaves  no t  g laucous , , , . . . . . . . . . . . . .  ,  . . . . . . . . . . . .  15

14. Florizontal shrub growing perpend icu lar from vertical rock faces; leaves
petiolate; sepals and petals 2.5-3 mm long ..........., ........... . B. Yiridif lora *

l4: Erect shrub, preferring ridge tops; leaves sessile; sepals 6-10 mm long;

petals 4-5 mm long . B. quadrilata *

15. Sepals more or less equal to petals; leaves sometimes trifoliolate when
juven i le  (K imber ley)  . . . . . . . . . . . . . . , , , , ,  . . . . .  B .  pauc i f lo ra

l5: Sepals much larger than petalsi leaves always simple (NT) , .......... .............. . ............. 16

16. Hairs with prominent stalks, rays 0.5- I mm long; fruits glabrous; plants

usua l ly  less  than 50  cm ta l l  , , . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  , . . .  l7

16: Hairs without prominent stalks, rays to 0.5 mm long; fruits hirsute;

plants usually greater than 50 cm tall ... .. . .............. 18

17. Hairs white and flexuous;new shoots pinkish to white; leaves narrowly

ell iptic; petal adax ial surface glabrous ..... B. verecunda *

17: Hairs yellow and straight;new shoots yellow; leaves ell iptic;

petal adaxial surface hirsute ................. B. xanthastrum *

18. Older stems with massive cork development; leaves with minute indumentum ...... B' suberosa *

18: Older stems without massive cork development; indumentum clearly visible . ............... 19

19. Plants sprawling, with a moderate indumentum (rarely dense on the

abax ia l lea fsur face) ;sepa ls less than7mmlongbefore f tu i tmatures . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .n

l9: PIants erect or sometimes spreading (then with a dense indumentum),

with a moderate to dense indumentum; sepals greater than 7 mm long or,

i f less  than then p lan t  dense ly  h i rsu te . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  .22

t
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Illustrations. P.c. Wilson, Aust. PI. 8: 200 (1975); K. Brennan, Wildfl. Kakadu 14, Figure 9 (1986) as
Boronia sp.; J.Brock, Top End Native Plants, 99 (1988); J. Brock, Native plants N. Aust. 99 0 993).

Erect, much branched shrub to 150 cm high; ontogenetic sequence in indumentum density on the
branches, leaves, inflorescence and abaxial surfaces ofthe perianth parls:juvenile plants witl a sparse
simple and/or stellate indumentum and mature plants with a dense stellate indumentum throushout
(Figure 7A-H, J). Mz ltiangular stellate hals sessile, with 2- l5 rays;rays unicelJular. epidermal in oiigin,
unfused, firm, straight, notappressed, glossy, smooth, white to faintly yellow, to 1 m mlong. Simplehiirs
reflexed,0.5- I (-2) mm long (FigureTB, E -H). Branchestereteto quadrangular, notobviously giandular,
decurrencies absent, ha distdbution even, little or no cork development. Leayes opposite decussate,
imparipinnate, I 1-27 pinnae, notbecoming unifoliolate with age,6-80 mm long,5-50 mm wide;lamina
discolourous, slightly paler beneath, dorsiventral, palisade mesophyll usually tightly packed, not
obviously glandular, non-secretory glands scattered inmesophyll (Figure 8), epicuticularwaxes absent;
margins entirc, revolute;rnidribs ofleaflets andrachis segments impressed adaxially, prominently raised
abaxially, tightly packed parenchyma between midvein and abaxial epidermis without secondary
thickening (Figure 8); pinnae sessile, linearto narowlyelliptic, tip acute;terminal pinnae 5-26 mm long,
0.5-3 mmwide, midvein straight; lateral pinnae opposite orrarely subopposite,4-26mm long,0.5-2 mm
wide;rachis segments winged, triangular, distal end wider,0.5- l0 mm long, l - I .5 mm wide;petiole not
winged, 0.5-3 mm long;iuvenile leaves largerthan mature leaves, initially glabrous, becoming progressively
more hirsute along stem, Inllorescence cymose, 1(3)-flowered; peduncle terete in cross section, absent
to I mm long, non-woodyand deciduouswith flower;prophylls linear, minuteto minutely unifoliolate,
to 0.5 mm long, persistenu metaxyphylls absent or minut€, persistent; anthopodium 4-10 mm long.
F/opers white to deep pink. sepals longer and wider than petals, ovate-deltoid, acute to acuminate,
(4-5)7- l4mmlong,2-4mmwide,enlargingto 8-15 mm longwith fruit; adaxial surface denselyandminutely
pubescent sometimes becoming glabrous towards c€ntre and base. Petals abaxialmidrib notorslishtlv
raised atbase,3-9 mm long, l-2 mm wide, enlargingto 5.5- l0mm longand 1 ,5-2.5 widewith mature-fruii;
adaxial surface with a sparse to moderate simple or stellate indumentum, becoming glabrous towards
base. ,Stazezs with filaments bearing stiffsimple hairs abaxially and on margins;antesepalous filaments
clavate, suddenlynarrowingtoantherconnective, 1.5-2 mm long, distal0.5-l mm prominentlyglandular;
antepetalous filaments smooth, I - I .5 mm long; anthers abaxial surface not or slightly llosty, antepetalous
anthers much larger than antesepalous anthers, apiculum absent. D,Jc entire, not surrounding base of
filaments, glabrous. Ovqr), glabrous; style glabrous; stigma rounded, not or scarcely wider than style.
Cocciwith amoderate to dense simple and/orstellate indumentum,4.5-6 mm long,2-2.5 mm wide. Seecb
elliptic in outline, adaxial side flattened and with prominent ridge, shiny, black, uniform in colour,
4-4.5 mm long,2-2.5 mm wide, elaiosome (placental portion ofendocarp) yellow-white; surface at
magnification tuberculate to colliculate; tubercles and collicles, smooth, unfused. anticlinal walls +
visible,6-55 pm across (Figure9A,B). Star Boronia, Engbajengbaja

Specimens exqmined(selectedfomc. 200collections). NORTHERN TERRITORy; DARWN & GULF
DISTRICT:DhupuyaOutstation road,6 kmNofGoveto Bulmanfuver, Amhem Land, 12.43,S. 135.32,8.
22Sep.1987 , M.J. Clar& 1363 (DNA); 18.4 km along Oenpelli-Gove track from Nabarlek tum offnear
Cooper Creek crossing, Amhem Land, 12.12.32'5,133"20.18,E,13 June 1993, M.F. Duretto 4lO_7,
J. Chappill, G. Howell & K. Brennan (MEL); Near Mt Brockman outlier on track to Radon Gorge.
12"44.68 S, 132"54.02E,15 June 1993, M.F. Duretto44t-4, J. Chappill &G. Howe (MEL);Mr Cahi ,
Kakadu National Park, SEof summit, 12.52.00's, 132"42.27'E,16lIne lgg3, M.F. Duretto 448-53,
J. Chappill & G. Howel/(MEL); Top ofUDP Falls, Waterfall Creek, KakaduNational park. 13.25.g4'S.
132"25.03'E,l8 June 1993,M.F. Duretto4TT-81& J. Chappill (MEL);42.4 km ftom Borroloolatowards
Wollogorang, l6'8.01'S, 136'36.70'E,21 June1993, M.F. Dureuo495-502(MFD495-498,501-502 _ MEL;
MFD499-DNA,MEL;MFD500 -DNA, CANB, MEL);FletcherCreekcrossing,43.8km fromBonoloola
towards Wollogorang, l6'8.34'S, 13637.32'E,21hsne 1993, M.F. Dureuo 503-4A(MFD503 - MEL:
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Notes. ThoughB.lanuginosaisknownfrom Westem Austmlia(one collection),the Kimberley species
refertedto as B. lanuginosaby Greet(1985), Hnatiuk ( 1990) and Wheeler (1992) is more than likely to
be B. wilsonii.

White (1942), Hnatiuk (1990) and Henderson (1994) state th at B. Ianuginosahas been collected in
the Cook district ofQueensland. The collection cited by White, 'B. artemesiq.efolie: The Gorge, Mt
Mttlligan, Dr. H. F lec ker,2 Apr . 193 4 (BRl)' , and probably referred to by the others, is the first published
record ofan undescribed species that is s istetto B. alulata (Duretto 1995, submitted; Duretto & Ladiges
inprep.).

The Wamindilyakwa people of croote Eylandt call B. Ianuginosa Engbajengbaja, and use a
preparation made from the leaves to treat headaches, body aches and pains, and chest colds (Levitt
l98l ).This is one ofthe few recorded uses of a member of section Valvataeby indigenous people.

2, Boronia wilsonii (F. Muell. ex Benth .)Durello, stqt. nov.

Boronia artemisiifoliavar. wilsoniiF .Muell. ex Benth., Fl. Austral. I : 3 1 1 (1863) as B. altemisiaefoliq
va/. Wilsoni. Z/pe; Vansittart's Bay IWestern Australia), 1819, Alan Cunningham 432, (lecto (here
designated):PERTH 16l0l98;isolecto:BM n. v. (slidesMEL, PERTH), Kr.v. (cibachrome& slide MEL)).
Residual syntypes:YictoriaRiver, Wilson (syn: K n, v. (cibachrome & slide MEL), MEL); N.W. Coasr,
Bynoe (syn: K n.v. (cibachrome & slide MEL)).

Illustration. J.R. Wheeler,Fl. Kimb. 669, Figure206 Bl,B2 (1992) (as B. lanuginosa).

Erect, much branched shrub to 100 cm high;juvenile plants with a sparse simple and/or stellate-
indumentum andmatureplantswith a dense stellate indumentum (Figure 7I). Multiangulqr stellate hairc
sessile,with4- l2 rays;rays unicellular, epidermal in origin, unfused, firm, straight, not appressed, glossy,
smooth, white to faintlyyellow,0.05-0.I (0.25) mm long, Slzp le hairs refl,exed,o.5-2 mmlong. Branches
terete to quadrangular, not obviously glandular, decuffencies absent, hair distribution even, becoming
glabrous with age, little orno cork development. Leaves opposite decussate, imparipinnate, 13-23
pinnae, notbecomingunifoliolate with age, l7-34(61)mm long,6-21 mmwide;laminadiscolourous, paler
beneath, dorsiventral, palisade mesophyll usually tightly packed (fresh material not available), not
obviously glandular, non-secretory glands scattered in mesophyll, epicuticular waxes absent;margins
entire, recuryedto revolute; midribs ofleaflets and rachis segments impressed adaxially, prominently
raised abaxially, tightly packedparenchymabetween midvein and abaxial epidermiswithout secondary
thickening; pinnae sessile to subsessile, narrowly elliptic to elliptic or lanceolate, tip acute; terminal
pinnae, 3-23 mm long, l-6 mm wide, midvein straight; Iateral pinnae opposite or rarely subopposite,
1.5-12 mm long, l-4 mm wide; rachis segments winged, triangular, distal end wider,2-6 mm long,
1-2.5 mm wide; petiole not winged, 0.5-7 mm long;juvenile leaves larger than mature leaves, initially
glabrous, becoming progressively more hirsute along stem. In/lorescence cymose, l(3)-flowered;
peduncle absenU prophylls 0.5-1(9) mm long, to4 mm wide, persistent;metaxyphylls absentorminute,
persistent; anthopodium 3-7 mm long. F/ou,eru cream to pink. .Sepals longerandwiderthan petals, ovate-
deltoid, acuminate,5-9mm long,2-3 mmwide, enlargingto 6- l0mm longand3-4.5 mm widewith fruit;
adaxial surface with a dense stellate and simple indumentum near margins becoming sparse simple
towaxds centre and glabrous towards base; abaxial surface with a dense stellate indumentum. pela/s
midveinnotorslightlyraisedatbase abaxially,4-5 mm long, 1.5-2.5 mmwide, enlargingto 5.5-6 mm long
with mature ffuit; adaxial sudace with a sparse simple indumentum, becoming glabrous towards base;
abaxial surface with a dense stellate indumentum. S/4rrem with filaments bearing stiff simple hairs
abaxially and on margins; antesepalous filaments clavate, suddenly narrowing to anther connective,



lseq eql ul sr HIUgd l€ posnoq ,6 t 8 t 'Z€t tuoT3utuun) uolv'Keg stu€Irsu€A, uoll, ellox "qt'!luosllt'
're^ DtloJli61aaqo gSurqucsopueq,r(99g1;rueqtuea,{9pelrcsuerurcedseerqfeqrJO.uoyDcllid,tJ

'Jellenhl ol suorurceds lues lslu oq,{ uoslr/[ Jo mouoq ul peulsu se,r uoxel srq 1 .l8o1outr(1g

's0AJoseJ 
IEJeAes uI punoC l€eJql elErpeuul ou Jepun pu€ p€otdsopt,,i\ 'uoturuoC .snlpts uottpMasuoC

'requreldeg o1 qcm1r1
ruo{ leuel€urBuqrn.4puu'leqrueldeg o1,{renuul uorj pe1ce11oc ueoqsuq leuelpur Slltettolg tSolouaq4

'euolserull ,{lotuJ 'pue elrzgenb 'euolspues ,pues uo ?ur,ro)B pttr.ol .lt2tnoH

(l eJnBrC) lseSSns suottrcelloc lueserd ueql uolSel ,{ellequrr) leJluel
or0 ur p?oldsopr^\ olou,{lqsqold flolulol ulorploN orl ,le^lu €llolcrA Je,rol er{l uro{ suoqcelloc ^\oJ
uro{ pu€ '€rle4snv uotso/A 'spuplsr tuecpfps eql pus uolSe1,{elrequr) oLll ol palcVts.\ 'uounqu$le

'(ANVJ) LZZUlttDt! W T a./io./14 O J'OL6L Bnv L
':I,8€"92t'S,t 

t"tt'uorssrt runq(unlp):(HtUaa',^ASw'.rSht'C€tO'tUS) u ssr1|,14 11 7'tr961KuS,tlyg 'a,l 
€"92t 'S,rS.€ 

t 1uro4 fuuqg 4gg ru19 E a',{egpelrsuun ry,{eg euroo:g rerduSlSuqcredos€lnsuruad
ofuv:GIUAd'l\\SN'SNVC'VNC)6619sapl 2nj'W,Eg6I )pl I8,A,0t"8Z I ,S,8t.S t ,ernunun)Jo11[N
tu) 8l 's8uuds elpplt^l :(SNVC) 2896,q pauuay g y'9961Auht 8l ,S,8Z.tZ t ,S,y9"91 ,fug 

lnglqnoq
ot ocupJluel€ lurod UuXgo puelsl deelg :(HJUSd'SNVJ) 6ltBqpauuax .! X,Zg6I eur{ Vl cA,6ZoeZI
'S,8€o9l 'ofulodrqcrvreowccng'pu€lsl u€lqr€l :(Hlugd'g y1y3) ggypQloauuay g y'g y61.any 61 'g,tS.9Zl'S,et.tl 'TEd 

leuort€Nro^lu el€ps,{rq'1eer3 ale8rueld :(HJUAd'SNVC) gLOEqpauuaY'l X '91.61 8nV t pl?t :(HJUAd 'sN\fi) gTgE ttpauuax IX'9161 ?nV t,A,gO.tZt ,S,80.91 ,Irsd

l€uortuN.ra^ru olups^ic'slleCe8roA:(HJXS4'gpy3) 9y1E y a3.roag g y,gy61.any ZI,A"LU,S,TV.VL '{red 
l€uorleNro^!U el€ps,{rq 'le^lu elpps,Oq'sll€C polos rEeN:(HJUAd 'SNVC) gyggl aS.toog g y

'9161 3nV 8 'IL99"92I 'S,20.91 'Ir?d 
luuolluNr.^ru a1eps,{.r6 '1eer3 upu:n3o416, re,rrX e1ups,(J63o

uoucuntu€eN:(SNVC'VNC) t 6rtr./ra€ls eory f T,uaAD.lC V.7 1pxtuf 
.V.(f,9l6leunl 

tl ,A,01o9ZI
'S, t 

tott SlnCiqlelrurpvJoaloqs g uo tlnsuua4ellrrure8nog;o eseg :(HJUad S89? t.tu\als.OcW fU
ua^D.tC'V7'axtu!Ud'9861ounfg.[9,€Z.9Zl,S,l0.EI]D^rurelunHJoqlnoulprnoqr€H{cuepelCJo
g51e lnsurua4 i(g1Xgd'ENVC) 009tl.pa.t a,S Ocn .I,T'ua^D./J V 7, axtuf V d,SS6le]|nt Z.AgVaeZl 'S,/0o9 

t 'puetst u?Ioo):(HIUAd'.IAht'yNO'SNVJ'tug'Oy) Zo\tua^p.e V.7 p actq.V d,986I
,(Et 'tr 8'A,ot"8ZI 'S,8fog 

t 'Ernunun)JotdN ur) 8 t 's8utlds otpplhl :(,ry\ SN,.Ifl^t) 6 g\ZsaTot.t" StVB6I
felrl g t 'A,tl.qZt 'S,/9o€l ',&gWnoS (puplslloue^o0lsey'N,.{ugeuoo:grerde51:(HIUSd,VNO) 

08€S
dolune A J'0g6I rEW t'q,ZI"9Zt ,S,ts.y1 ,;a,,.r.1pre,tpgBur):(HJUgd,,t\SN,.IAht,VNCI,D€IC) 

StZ
ptagl.p$aq) VZ'Vg tel/i6l'A,IV"gi.l'S,99.tt,,t€gWnoS,puplst.rolIle^oDlsol[,.{ugeuroo.rgrerde5l
:GIUad'SNVC) Z 197g716gggtat.g g g p aloqalSnoag 3.Y.BL6I.Bt1V f.Z,A,U.9Z t ,S,/t"fl 1e^ru
pr€^\pg8ul)'pee$ouoHre^Drlleq4t uogNuDIos ":Nolcgu AgTf,!{sJ r):ulYuIsnvNalalsgly\
(y1qq'IdO doTaro| JT 66Ezqcoa7 T.D,6861 .lut/\l 6 ,A,St"6ZI ,S,9 tog I .eerEre^rt?rrolcr^:JJIXISIC

UIIAIUVNOJCIA:IUOJIUUSJNugyllagyl guoncalloc119 c wo{patcalas) paurwotz suawoadg

'(g'V6 e:n8td ees) psowBnuol g rpyn
se uoqecgru8eru le aceJJns :ellq,r-,rolle,{ eruosolulo ,epr,r\ ulur 9 7-7,3uo1 uuu g y-g € ,moloo ur ruloJlun
'{cEIq'Kurqs'eprslurxepeuoe8prrlueurruo:dqI,r,rqpaag.epL*ruug.7-7,?uolruug-t,unlueunpur

el€llels Jo/pu€ elduls esuep 01 opJepour e LItv baoJ .elrls ueql:ept,tr .{lacrucs lo tou ,pepunor
€ur8lls :olnsnq ,{leJ"r :o snorqzlS a1,{1s ,.snotqe1? t nag .snolqslS ,elnulut runlncrde reqlue isreqlue
snoledesaluz ueql reStel qcnu snqlue snol€lodelue ,,&so{ ,{pr{3lts Jo }ou acpJtns IBtxBqe sJeqlu€
l3uo1 urur 9 1-y 'rlloorus slueuelU snoleledalue lreynpue13.(lluounuord ulul I-g g plsrp ,Buo1urur T-9.1

rztnIIsDsnV uJetse^\-quou Jo salxeds Dtuotog uo selou oluouox?I ,oltolnc,N



Nuyrsia vol.  l l ,  No. 3 (t997)

Figure 9. Scanning electron micrographs of seed surfaces. A,B - B. lanuginosa (Chappill 4:'g3, MEL\.
C,D - B. pauciflorc (SJ'no, 7037, PERTH). E,F - B. Jilicifotia (FrJ)xett 4735 et a!., CANB). c-I - A rupicota (G,i,
Crawk 6646, CANB:' l, Blennan 2356, MEL). J,K - B. lanceolata (Duretto 446 et al., MEL). Scalesr il4 1e,b,q,
xl7 (C.J). x250 (B,D,H,|,K) and x300 ( l-).
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becoming glabroustowards base;abaxial surfacewith a sparse to moderate simple indumentum. S/anens
with filaments bearing stiff simple hairs abaxially and on margins; antesepalous filaments clavate,

suddenly narrowing to anther connective, 1.5 mm long, distal 0.5-1 mm prominently glandular;

antepetalous filaments smooth, 1 mm long; anthers abaxial surface not frosty, antepetalous anthers much

larger than antesepalous anthers; anther apiculum minute or large and erect, glabrous (Figure 10D,E).

Drsc entire, not suffounding base of filaments, glabrous. Ovary glabrous; style glabrous; stigma
rounded, not or scarcely wider than style. Cocci with a sparse to noderate simple and stellate

indumentum, 5-6 mm long, 2-2.5 mm wide. Seeds with prominent ridge on adaxial side, shiny, black,

uniform in colour,4.5-5 mm long,2 mm wide, elaiosome yellow-white; surface atmagnification as with

B. lanuginosa. (see Figures 9A.,B), (Figure l0A-E)

Other specimens exazrred NORTHERN TERRITORY; DARWIN & GULF DISTRICT: Pine Creek-

Oenpell iroad,4 miles [6,4 km]EofMary River, l5 Aug. 1968,N Byrres 786 (AD, DNA, PERTI1);48 miles

[77 km] NE ofPineCreek on El Sh arana ro ad,6 Jan.1972,N. Byrnes 2473 (BRI, CANB, DNA);c. 5 miles

[8 km]EofMary Riveron Oenpell iPineCreek road, l4 May 1968,R.C. Cqrolin6774 (PERTH); Moline

Rockhole area, Kakadu Highway, I 3"35'5, 132'15'E, \9 Mar. 1987 , M.J. Clark835 (DNA); Kakadu

FlighwaynearJabiru turnoff, 13"35'S, 132" 15'E, 19 Mar. 1987 , M.J. C lark 1090 (DNA);KakaduNational

Park, 13"34'S, 132'17'E,20Nov. 1991,C R. Dunlop8896 & C.l/ i/soa (DNA, MEL);N ofWaterfallCreek

turnoffon Pine Creek-Oenpell iroad, KakaduNationalPark, 13'33'S, 132" l7'E, 18 June1993, M.F. Duretto

473-5,.1. Chappill &G. Howell (MFD473 - MEL; MFD474 - CANB, DNA, MEL;MFD475 -DNA, MEL);

EofPine Creek-Oenpell iroadtowards Waterfall Creek, KakaduNational Park, 13"32'S, 132" l7'E, I 8 June

1993, M.F. Duretto482,,l. Chappil l&G. Howel/ (MEL); MaryRiverRanger Station, 13'33'S, 132'16'8,

l July 1993, M.F. Dureuo 5488-550, J. Chappil l & G. Howell(MFD548B-549 - DNA, CANB, MEL;

MFD550- MEL);41miles [66 km]from PineCreekto UDP Falls,l3"35'S, 131'43'8, luly l9'73,C.H.Gittens

2682 (DNA,  NSW);  c .  35  mi les  [56  km]NNE o f  P ine  Creek  townsh ip ,  13"34 'S ,  132 '16 '8 ,13  Mar .  1965,

M. L.tzarides & Adarzs 2l I (CANB, DNA, MELU, NSW); Kombolgie Creek, Fern Gully, Fern Creek,

13"34'S, 132" 18'E, Apr.1993,G.J. Leach3407 (BRI, PERTH); Kakadu National Park,3 km SW ofMary

River Ranger Station, 13'24'S, 132"05'8, I7 Apr.1990,A. V. Slee & L.A. Craven2494 (AD, CANB).

Distribution. Endemic to KakaduNational Park, north ofthe Mary River in an areaaround the Mary River

Ranger Station andthe WaterfallCreek turnoffon the Pine Creek-Oenpelli Road, in theNorthem Territory.
(Figure l2)

Hab itqt. Grows on deep sand or sandstone in eucalypt open woodland. Tolerates annual fires and m any
plants consist ofa large number of small stems growing from a robust rootstock.

Phenologt. Flowering material has been collected from November to August and fruiting material fiom
March to August.

Conseryation Status. A conservation code of2RC+ is appropriate. Surveys are required to ascertain

the full extent ofthis species as all known populations are near roads.

Etymolog). The epithet alludes to the characteristic decumbent habit ofthis species.

Afrtnifies. Most closely related to B. tolerans and B. j ucunda from which it can be distinguished by the

decumbenthabit and few (ifany) stellate hairs. These features andthe sessile leaves also distinguish

this species from -8. lanuginosa.
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Noles. Known as Bororra sp. 5 at OSS. One collection (Dzrelto 548) has flowers that are constructed
of altematewhorls ofperianth members and stamens on an elongatedaxis, with some flowetsreaching
tbree cm in length.

4. Boronia tolerans Duretlo. sp. ,ov.

A B. lanuginosa Endl. indumento sparso et foliis sessilibus, a B. iucundq Duretto glandibus
prominentibus in caulibus destitutis differt.

7)rpr6: On tlack to andnearBiddlecombeCascades,NitrnilukNationalPark, Northern Tellitory, l4'15'S,
132'26'E,28 Jurc 1993, M.F. Duretto 516,J. Chappill & G. Howell(holo:MEL|, iso:DNA).

Erect, much branched, shrub to 50 cm high. Multiqngular stellqte hairs sessile,4- 12 rays; rays
unicellular, epidermal in origin, unfused, firm, staight, notappressed, glossy, smooth, whiteto faintly
yellow,0.05-0.25(0.5)mm long (Figure llB). Sinple hairs reflexed,0.5- I mm long. B ranc hes tercteto
slightly quadrangular, decurrencies absent, not obviously glandular (Figure 10G), with a sparse to
moderate simple and stellate indumentum, hair distribution even, little or no cork development. ,eavet
opposite decussate, imparipinnate, with (l -3)5-7(9) pinnae, notbecoming unifoliolatewith age, sessile,
glabrous to glabrescent, 7-50 mm long, 8-17 mm wide; lamina slightly discolourous, paler beneath,
+ isobilateral,palisade mesophyll usually tightlypacked, notobviously glandular, scatterednonsecretory
glands in mesophyll, epicuticular waxes absent; margins entire, flat to slightly recurved; midribs of
leaflets and rachis segments sometimes impressed adaxially, not or slightly raised abaxially with tightly
packed parenchyma between midvein and abaxial epidermis without secondary thickening; pinnae
opposite,linearto narrowly elliptic;terminal pinnae,8-25 mm long, 1-2.5 mmwide, midvein straight; lateral
pinnae 5- l6 mm long, I -2 mm wide;ruchis segments winged, triangular, distal endwider,2- 10 mm long,
l-2 mm wide. In/lorescence l-flowered, glabrous or with a sparse simple and stellate indumentum;
peduncle absent; prophylls linear, minute, to 0.5 mm long, persistent; metaxyphylls absent or minute,
persistent; anthopodium l-2 mm long. F/owels wh ite (Figure 10H). Sepals longerandwiderthan petals,
ovate-deltoid, acut€,4-5 mm long, 1.5 mm wide, enlargingto 5.5-6mm long and2-2 5 mm wide with fruit;
adaxial surface with amoderate and minute indumentum, becoming glabrous towards the base; abaxial
surface glabrous or with a sparse indumenrum. Petals abaxial midrib not or slightly raised at base,
3.5-4.5 mm long, 1 mm wide, enlarging to 5 mm long with mature fruit; adaxial surface with a sparse to
moderate simple orstellate indumentum, becoming glabroustowards base;abaxial surface glabrousto
glabrescent. Stazezs with filaments bearing stiffsimple hairs abaxially and on margins; antesepalous
filaments clavate, suddenly narrowing to anther connective, 1.5 mm long, distal 0.5 mm prominently
glandular; antepetalous filaments smooth, I mm long; anthers abaxial surface not or slightly frosty,
antepetalous anthers much larger than antesepalous anthers; anther apiculum minute to large, erect,
glabrous (Figures lOI-J). Disc entire, not surrounding base offilaments, glabrous. Ovary glabrous; style
glabrous; stigmarounded, not or scarcely wider than style. Coccl glabrous or with a sparse indumentum,
5-6 mm long, 2-3 mm wide. Seeds with prominent ridge on adaxial side, shiny, black, 4-4 5 mm long,
2-2.5 mm wide, elaiosome yellow-white; surfac€ at magnification tuberculate to colliculate; sudace at
magnification as with B. Ianuginosa. (seeFigure 9A,B). (Figure 10F-J)

Other specimens examfued. NORTHERN TERRITORY;DARWIN& GULFDISTzuCT:Onhackto &
near Biddlecombe Cascades, Nitmiluk National Park, 14"16'5,132"26'E,28 J:une 1993, M.F. Duretto
517-21,J. Chappill & G. Howell (MEL):Biddlecombecascades, Katherine CorgeNational Park,l6 June
1981, S. rKrTg (DNA); 3 km E ofBiddlecombe cascades, Katherine Gorge National Park,20 June 1981,
S Krlg (DNA).
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Possible hybrid. Boronia tolerans x B. lan zgrnosa DARWIN & GULF DISTRICT: On track to & near
Biddlecombe Cascades, NitmilukNational Park, l4'16'S, 132"26'E,28Inne1993,M.F. Duretto525,526,
(MFD525 -DNA, MEL;MFD526 - MEL).

Distribution. Occurs in a restricted area near Biddlecombe Cascades, Nitmiluk National Park, the
Northem Territory. (Figure 12)

Habitat. Found growing on deep sand in a eucalypt woodland on the plateau top.

Phenologt. Flowering and fiuiting matedal collected in June.

Conservqtion stcttus. A code of2VC+ is appropriate as this species is only known, with certainty, ftom
one small population near a walking track. This population is isolated from, but near, a hybrid swarm
between B. tolerans and B. Ianuginosa, Boroniq tolerqns could be in danger ofgenetic swamping by
hybridization and introgression (see Rhymer & Simberloff 1 996).

Etymolog/, The name is derived fromtheLatin, tolerarJ - tolerant, and is named in recognition ofthe
great mental hardship suffered by Dr Greg Howell on the day this species was collected in the field.

Afiinities. Closely relatedto B. jucundafromwhich itcan be distinguished by having up to seven pinnae
per leaf, and the smooth stems. Distinguished from D. Ianuginosaby the sessile, isobilateral leaves with
few hairs, and the smaller flowers.

1{o/er. On€ oftwo species intheD. lanuginosa species group that have isobilateral leaves, the other
being B. jucunda.

Possible hybrids belweer. Boronia tolerans and B, lanuginosa were observed near Biddlecombe
Cascades in Nitmiluk National Park. Plants of B. lanuginosa (Duretto 522-4) and B. tolerans (Duretto
517-21) were growing beside sandstone outcrops and on nearby sandy flats respectively. Six putative
hybrids(Duretto 525, 536) were growing in an intermediate habitatofsandwith a large numberofrocks
and had flowers that were vaxiously larger and hairier than th ose of B. tolerqns, but smaller than those
of B. Ianuginosa. Flowerand leafmorphology is variable in thes€plants as might be expected in a hybrid
population. The leaves ofone ofthe hybrids are dorsiventral with prominently raised abaxialmidribs,
which is similax to the leafanatomy ofB. lanuginosa. (Figure 8)

5. Boronia j ucunda Dureno. sp. r?ov.

A B. lanuginosaEndl. indumento sparso et foliis sessilibus, isobilateralibus, a.B. tolerqns Dtretto
caulibus glandulosis manifeste differt.

Zyp6:Mabel Downs, Winnama Gorge, Kimberley Region, Westem Australia, l7o I 1'S, 128"15'E, 14 May
1984,E.A. Chesterlield2l4 (holo:MEL | 53 4494; iso:CBG 8503155, DNA 56026,NSW 166827, PERTH
1622ffi).

Illustration. LF..Wheeler, Fl. Kimb.669, Figure 206 D1-3 (1992)as Boroniasp. A.

Erect, much branched shrub to 50 cm high. Multiangular stellate hairs sessile, 4-12 rays; rays
unicellular, epidermal in origin, unfused, firm, straight, notappressed, glossy, smooth,0.05-0.I mm long
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Figurc I2. North-wcstcrn,4ustral ia. Distr ibutior ol B. de.unbens (a); B.. juc nda (a\, D. f i l ic i lol ia (a\,
B. kalunburuensis ( L\', R. ninutipinna (A), B pctuciJlara ( A ) and ,4. lalerans (O).

Etymologt. The epithet is derived from the Latin,.lac undus - pleasing, and alludes to the pleasant sme ll
ofthe leaves when crusfred, unlike the Ieaves of most other m embers of section Valvetae.

AlJinities, Closely related to B. tolerans, both species being unusual in having isobilateral leaves, but
can be distingu ished from B. tolerans by rts trifoliolate leaves and prominently glandu lar stems. These
features, pfus its glabrescence, also distinguish this species from B. lanuginosa, B. wilsonii, and,
B. decumbens.

Notes. Caf led B. ? pauciJlora inF orbes & Kenneally ( 1986) and Woirnarski( 1992), and& sp. A in Wheeler
( t992\.

6:Boronia pauciflora W. Fitzg., J. Proc. Roy. Soc. W.Austral.3: 158 (191 8). Z1rpei Mount Broome, 1000
feet above the base, Westem Australia, l7'21'5,125"23'8, May 1905, W.V. FitzgeraldS25 (lecto (ltere
designated): PERTH 1099701:' isolecto; Kn.v. (slideMEL,PERTH),NSW).

Il lustration. J.R. Wheeler, Fl. Kimb.669, Figure 206 C ( 1992).

Erect, much branched shrub to 60 cm high; glabrescent or with a sparse stellate indumentum
throughout. Multiqngulqr stellqte hairs sessile, with 2-8 rays; rays unicellular, epidermal in origin,
unfused, firm, straight, not appressed, glossy, smooth, 0.1-0.2 mm long (Figure llD). Branches
quadrangular, decurrencies present, slightly glandular, with a sparse or rarely moderate stellate
indumentum, hairs between decurrencies, becoming glabrous with age, little or no cork development.
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Etymolog. The epithetis derive dftomtheLatin, pducus -few andflora - flower, andpresumably alludes

to the few flowers found on the type material.

Typification. Fitzgerald (1918) cited only one ofhis own collections when d escribing B. paucllora. T\e

majorityofFitzgerald's collections arenow lodged at BM, E, NSW and PERTH (Short 1990, 1993), and

a large portion ofhis Kimberley material was receivedby PERTH viathe Westem Australian Museum

(Kenneally 1986). Specimens matchingthe collection citedby Fitzgerald (1918) haYe been located at

PERTH, K and NSW. As the PERTH specimen is in better condition than the other two seen, and it is

unlikely that a better specimen exists elsewhere, it is chosen here as the lectotype.

Alrtnifies. Fitzgeruld (1918) thought B. Pauciflorqrobe alosely related to B. grandisepala, probably

because both are simple-leaved. Weston e/ a/. (1984) also suggested affinities between these two

species when they combined them when scoring for their cladistic analysis of Boronia and Boronella

Baill. A more detailed cladistic analysis of Boronia section Valvatqe places this species sister to the

B. ./ilicifolia species group on a number of leaf, flower and seed characters (Duretto 1 995; Duretto &

Ladiges in prep,).

Notes. ThePrince Regent Rivermaterial (Crnen92l2et al)differs from the King Leopold (type locality)

and Edkins Ranges material in having a greater hair density on the branches, longer anthopodia (on

average), less acuminate sepals, and less hirsute staminal f i laments Some ofthe Prince Regent River

matefial has trifoliolate leaves, i.e. specimens lodged at A, cANB and MEL, Th€ trifoliolate leaves are

diff icult to discern as the leaves are sessile, and the lateral pinnae are much smaller than the terminal

pinnae. This variation, along with the disjunct distribution, could be used to support an argument for

taxonomic recogn it ion ofthe northern Prince Regent River population. It would be prematureto do so,

as the Craven9212 collection from the Prince Regent River area consists ofseedlings or young plants

That is, the variation seen may represent an ontogenetic developmental sequence and the plants may

be displaying somejuvenile features, It is suggested that the popu lation be monitored and sampled over

a period ofyears to determine whether or not the variation is genetic or ontogenetic.

The taxon refered to as B. ? pauciflora by Forbes & Kenneally ( 1986) and Woirnarski ( 1992) is

B. jucunda (see above).

7. Boronia fi l icifolia A. Cunn. ex Benth., Fl. Austral. 1: 3 I I ( I 863). Zype; Montague and York Sounds,

N.W. Australia fWestern Austlalia],l820, A. Cunningham220, third voyage of th e"Mermaid" (lecto

(here designated): K n.v. (cibachrome & slideMEL); isolecto: BM n.v (slides MEL, PERTH))

Il lustration. J.R. Wheeler, Fl. Kimb.669, Figure 206 A 1,A2(1992)

Erect, much branched shrub to 50 cm high; with a sparse to moderate stellate indumentum.

Multiqngular stellate lalrs sessile, with 2-10 rays;rays unicellular, epidermal in origin, unfused, firm,

straight, not appressed, glossy, smooth, to 0.25 mm long (Figure llE). Branches qtadrangular becoming

terete with age, not obviously glandular, decurrencies absent, hairs distributed evenly, becoming

glabrous with age, little orno cork development. Ze4ves opposite decussate to subopposite, imparipinnate,

(5) 15-55 pinnae, notbecoming unifoliolatewith age, pinnae numbergradually increasing along axillary

branches, sessile orpetiolate, (7-1 l)30-75 mm long, (3)6- 12mm wide;lamina discolourous, palerbeneath,

dorsiventral (fresh material not available), not obviously glandular, non-secretory glands scattered in

mesophyll, epicuticular waxes absent; margin entire, flat to recurved; midribs of leaflets and rachis

segments usually impressedadarially, raised abaxially, tightlypackedparenchymabetweenmidvein and

\
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Typifrcation. Bentham (1863) cited only one Cunningham collection when d escribing B. Jilicifolia:'N.
Australia. York and Montague Sounds, N.W. Coast.' A Cunningham collection was located at K,
'Montague andYork SoundN. W. Austrafa,A. Cunningham22O, Sept. 1820', and another at BM, 'Shores

ofMontague andYorkSounds,A. CunninghamZ2l,l820'. These can be assumed to be duplicates and
the K sheet, being superior, is chosen as the lectotype.

Afrnities Boronia Jilicifolia can be distinguished from B. kqlumburuer.rn by the more numerous
pinnae and by the glabrous to glabrescent cocci:, and from B. minutipinna by the larger and more
numerous pinnae, longer anthopodia and fewer hairs on the abaxial Ieafsurface.

Notes. In addition to the Mitchell River (type) and Kalumburu (8. kalumburuensis) variants of
B..filic ifol iq,Wheeler (1992) noted a variant from Port Warrender in which the sepals were smaller than
the petals. The Port Warrender collection (Kenneally 7763) does have smaller sepals (2-2.5 mm) than
petals (2.5-3 mm), and also has much nanowerpinnae than typical B.flicifolia. With more materialand
research the Port Warrender variant mav prov€ to be distinct.

8, Boronia kalumburuensis Duretto" Jp. l?ov.

A B. fil icifolia A. C]unn. foliis pinnis paucis ( l5-27), sepalis largioribus (3.5-5 mm longis) et coccis
hirsutis differt.

Typzs: Outcropping sandstone immediately north of Kalumburu airstrip, Western Australia, 14" l7'S,
126'37'E,22May 1993,E.D. EdwardsLAC924T (holo:C4N8463023;ro: DNA, MEL234516, PERTH).

Erect, much branched shrub to 50 cm high; with a sparse to moderate stellate indumentum.
Multiangular stellale liarJ sessile, with 4- 10 rays; rays unicellular, epidermal in origin, unfused, firm,
straight, not appressed, glossy, smooth, to 0.5 mm long (Figure llF). Branches slightly quadrangular
becoming terete with age, decurrencies absent, hairs distributed evenly, becoming glabrous with age,
not obviously gladdular, little or no cork development. Ieares opposite decussate, imparipinnate with
l5-27pinnae, notbecomingunifoliolatewith age,8-40mm long,4-l4mmwide;laminadiscolourous, paler
beneath, dorsiv€ntral (fresh material not available), not obviously glandular, non-secretory glands
scattered in mesophyll, epicuticularwaxes absent;margins entire, flatto recurved; midribs ofleaflets and
rachis segments usually impressed adaxially, raised abaxiallywith tightly packed parenchymabetween
midvein and abaxial epidermis withoutsecondary thickening;pinnae acute, subsessile; terminal pinnae
lanceolate, longerthan laterals, midvein straight,3- 1 I mm long, 1-3 mm wide; lateral pinnae opposite or
rarely subopposite, elliptic, I -9 mm long,0.5-2.5 mmwide;rachis segmentswinged, triangular, distal end
wider, 0.5- 1.5 mm long, 0.5- 1.5 mm wide;petiole not winged, I -2 mm long; juvenile leaves largerthan
mature leaves, initially glabrous, becoming progressively more hirsute along stem. Inflorescence
cymose, 1(-3)-flowered; peduncle absent; prophylls to I mm long, persistent; metaxyphylls absent or
minute, persistent; anthopodium with a sparse to dense stellate indumentum, 7-24 mmlong. Flowers
white to pink (Figure 10Q). ,Sepals longer and wider than petals, ovate-deltoid, acute to acuminate,
3.5-5 mm long, 1.5-2.5 mmwide, enlargingto 5-6mm longwith fruit;adaxialsurfacewithmoderate stellate
indumentum, sometimes along margins only;abaxial surfacewith a sparse stellate indumentum. Pel4/s
abaxialmidribnotorslightly raised at bas e,2.5-4 mmlong,l-2 mm wide, notenlarging significantlywith
mature fluit; adaxial surface with a sparse simple andstellate indumentum, becoming glabrous towards
base; abaxial surface glabrous orwith a sparse stellate indumentum. ,SlarnerJ with filaments bearing stiff
stellate and some simple hairs abaxially and on margins; antesepalous filaments clavate, suddenly
naxrowing to anther connective, 1.5 mm long, distal 0.5-l mm prominently glandular; antepetalous
filaments smooth, I mm long; anthers abaxial surface not frosty, antepetalous anthers much larger than
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along axillary branches, sessile, 5-34 mm long, 2-4 mm wide; lamina discolourous, paler beneath,
dorsiventral (fresh material not available), not obviously glandular, scattered nonsecretory glands in
mesophyll, epicuticularwaxes absent; adaxial surface with moderate stellate indumentum (Figures l0U,
I I G);abaxial sudace with amoderate to dense stellate indumentum (Figure 1 1H);margins entire, flat to
recurved; midribs of leaflets and rachis segments raised abaxially, with tightly packed parenchyma
between midvein and abaxial epidermis withoutsecondarythickening;pinnae acute, petiolule c. 0.5 mm
long;terminal pinnae elliptic,longer than butthe same width as laterals, 1-2 mm long, midvein straighr,
0.5- 1.5 mm wide; lateral pinnae rhombic, overlapping, opposite or rarely subopposite, 0.5- 1.5 mm long,
0.5- 1.5 mmwide;rachis segments winged, oval shaped,0.5- l2 mm long,0.5- 1.5 mmwide. InJlorescence
l-flowered, with a moderate stellate indumentum; peduncle absent; prophylls to I mm long, minute,
persistent;metaxyphylls absentorminute, persistent; anthopodium l-6 mm long. Flor.r,erswhitetopink
(Figure 10V). Sepals longerandwiderthanpetals, deltoid, acute,3-4 mm long, 1.5-2 mm wide, enlarging
to 3.5-5 mm long withfruit;adaxial surface with a sparse simple and stellate indumentum;abaxialsurface
with a sparse stellate indumentum. Petals midribnotraised abaxially,2.5-3 mm long, l-1.5 mm wide,
enlarging to 4-4.5 mm longwithmature fruiq adaxial surface with a moderate to dense stellate indumentum
becoming glabrous towards base; abaxial surface with a sparse to moderate stellate indumentum
Stamens with filaments bearing stiff bifid or stellate hairs abaxially and on margins; antesepalous
filaments clavate, suddenly narrowing to anther connective, L5-2 mm long, distal0.5 mmprominently
glandulax; antepetalous filaments smooth, I mm long; anthers abaxial surface not frosty, antepetalous
antlers much larger than antesepalous anthers; anther apiculum present, minute or large and erecl;
glabrous (Figures l0W,X). Drsc entire, not surounding base of filaments, glabrous. Ovar.y glabrous,
style glabrous or hirsute at base; stigma rounded, not or scarcely wider than style. Coccl (mature not
seen) with a moderate stellate and simple indumentum, 6 mm long, 2.5 mm wide. Seed not seen
(Figue 1oT-X)

Specimens seen, Known from the type material only.

Distribution. Known from the Osmond Plateau, south-east Kimberley Region, Westem Australia
(Figure l2)

Habitat. Fovnd growing in sand amongst boulders (collector's notes).

Phenologt, Flowering and fruiting material was collected in July.

Conservationstalus. As the species is known only from the type collection a code of 1K is appropriate.
Listed as a Priority 2 category on the Priority Flora List ofthe Department of Conservation and Land
Management of Western Australia.

Etymologt. The epith€t is derived from the Latin, rzln utas - small and pinnae - wings and alludes to the
small pinnae ofthe leaves.

Afiinities. Closely relatedto B.Jilicifolia from which itcanbe distinguishedbyhaving smallerand fewer
pinnae, the abaxial surface ofthe leaveshaving amoderateto dense indumentum, smaller anthopodia.
and perianth parts with a sparse indumentum.

10. Boronia rupicola Duretto, Jp. non

A aliis speciebus ,Boroniqe sectiorlis Valvaterum (Benth.) Engl. habitu pendulo, floribus parvis
fl avo-virentibus, et foliis planis differt.

\
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Fi€Jre 13. Boronia rupicola A - habit (x0.5). B - habit (x3). C - flower, one sepal and two petals removed (x10).
D - fruiting flower (x10). E - ant€s€palous stainen (x20). F - antepetalous stamen (x20). G - gynoecium (x20). Drawn
ftom L.Craven 6646 (isotype, MEL 338122) (A,B), artd K.Brcnnan2356 (MEL) (C-G). Drawing prepared by Mali Moir.
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Ir igurc 15. ' lhc Northcrn'lerritory aDd nodh-wcst Quccnsland. Distribution ol: A, - B. rupicota: B - B. lancealata.

Etymology. Th e epithet is derived from the Latin, rrp estris - rocky and incola - inhabitant, and alludes
ro  the  spcc ia l i5cd  hab i ta t  o f  th is  spcc ies .

,4lfinities. The taxonomic position of this species within sectron Valyalqe is unresolved but certainly
isolated. Cfadistic analysis of section Vqlvatae (Duretto I 995, Duretto & Ladiges in prep.) places this
species withtlre'-8. lerl ifolia (Y ent.) J.Cay ex DC. group'of Wcston(1990). lt is one of three species
of Boronia that colonizes vertical rock faces in the north-west portion of the Arnhem Land plateau.
Boronia rupicola can be distinguished from these oth€r species by its sepals being much smaller than
its petals, pendulous habit and compound leaves (though these are not always present). The last two
characters also distinguish it from B. lanceolata,the only otherspecies in theregion with sepals much
smaller than the petals.

Noles. Called B. sp. 1 atOSS, ,444419 (Nabarlek) and DNA 17279 (Radon Gorge) inLeach et al. (1992),
and -8. sp.5 (Nabarle( T.G. Hartley138l9)andB. sp.6(Radon Gorge;C.R. Dunlop 5455) in Briggs& Leigh
(1996). Both glabrous (e.g. Craven 6587 and Hartley 13819) and hirsute plants (e.g. Crqven 6646 and
Hinz 565)hayebeerL collected from the Nabarlek and Mt Brockman areas. The two taxa listed by Leach
et al. (1992) andBriggs & Leigh ( 1996) are based on glabrous (t iz. A44419 and B. sp. J) and hirsute (vrz.
DNAl7279 andB. sp.6) specimens, Some obviously old plants, e.g. Crqyen658l (CANB 338126) are
glabrous, and so being glabrous does not appear to be ajuvenile condition. Glabrous plants ofnormally
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SandstoneplateaunearGlydeRiver, MacarthurRiverarea, l6'27'S, 136"10'E, 29 May 1976,L.4. Crqven
3910 (CANB, DNA);DeafAdder Gorge,22 Apr.1980, C.R. Durlop 5475 (CBG, DNA);Bloomfield Springs,
Mary River, Kakadu National Park, l5 Sep. 1987,CR. Dunlop7084 & lttightman (DN A); Just before
Koongarrasaddle, ontracktomine site, KakaduNationalPark, 12"50.73 S, 132"51.40'E, 16 June 1993,
M.F. Duretto 446, J. Chappill & G. Howell (BRI, DNA, MEL); Saddle/ridge above side creek,just
downstream & Wofplungepool, Baramundi Gorge, KakaduNational Park, 13" 19.15'S, 132"26.13'E,
18June1993, M.F. Duretto463,J. Chappill&G. Howel/(MEL);Ikoymanawa Lookout, c 9kmWof
Mary River crossing on Jabiru road, Kakadu National Park, 13"34.61 S, 132"15.34'E,29 lune 1993,
M.F. Duretto 533-7,J. Chappill & G. Howell (MFD533-535,537 - MEL;MFD536 -DNA, MEL);E end
ofMelvillelsland, 1.5 kmN ofSoldierPoint, 1 l '28'S, l3 l '32'E,25 June 1985, P.l . Frynell, L.A. Craven
& J. McD.Stewart 4916 (CANB, DNA, MEL); Cox River Station, 15'50'5, 134'43'E, 9 luly 1977,
T.S. Henshall16lS (CANB); 16 km S ofTwin Falls, 13'28'S,132"46.5'E,54'7l-592109,24May 1980,
M. Lazarides8960 (CANB, DNA, NSW);Wilgranlsland, EnglishCompanylslands, I l'45'S, 136'37'E,
24htly 1992,G.J. Leacl30?2 (CANB); ButterflyGorge,KatherineGorge, 14"19'S,132'28'E,4Aug 1983,
D.J. Nelson2645 (DNA); AdjacenttoRound Jungle, KakaduNational Park, 13" l8'S, 132'3 8'E,30 Apr.
1987,J. Russell-Snithzl58 & D. Lucas (CANB, DNA);DeafAdderGorge, l3'07'5,132'56'E,22 Apr.
1980, LR. Telford7999 & J.Il/. Wrigley (CBG, DNA, NSW); Ngarradj Warde Jobkeng, SW ofCahills
Crossing, EastAlligatorRiver, 12"27'S, 132"56'E, 18 Apr. 1983, H.S. Thompson286 (AD, CBG, MEL);
MolineRockHoles, gkmNE ofMaryRiveronPineCreek-El Sharanaroad, 13032'S, 132'12'E,8May 1983,
K. L. lVils on 52lT (DNA, NSW).
VICTORIA RMRDISTRICT: Vicinity ofWoolaning Homestead, 13"06'S, 130'40'F,, L.A. Craven &
C. Dunlop 6686 (C ANB, DNA);Candy Rock Range, c. 23 kmESE ofDaly Riverpolice station, 13"50'S,
130"54'E, 23 June 1985,P.A. Fryxell, L.A. Crqven& J. McD Stewart4S9T (CANB).

QUEENSLAND;BURKEDISTRICT: Amphitheatre, c. 27 kmN ofMusselbrookMiningCamp, l8'21'S,
138'09'E, l2June 1995,J.R. Clarltson10483 (MEL): 3miles [4.8 km]WofWestmoreland Station,l T'20'S,
138'13'E, 5 June 1948,R.A. Perryl35l (BRI, CANB,DNA);AppelChannel, Momington Island, Wellesly
Islands, GulfofCarpentaria, l6'29'S, 139'34'E, June1963, N. B. Tindale & P. Aiken (AD).

Distribution. Found fiom Momington lsland and Westmoreland, north-west Queensland, to the
Macadam Ranges and the Tiwi Islands, the Northem Territory, including the nearby islands in the Gulf
ofcarpentaria andoffAmhem Land. (Figure 15B)

Habitat. A denizenofthe sandstone monsoon forest, woodland and heath communities (Brennan 1986;
pers. obs.).

Phenologt. Flowering and fruiting material has been collected from May to February.

Conser-vation status. Widespread, wellrepresented in conservation reseNes (though not in farwestern
or far eastem Northern Territory, or in Queensland), and not under immediate threat

Etymolog). The specific epithet refers to the lanceolate leaves (Bailey 1883).

Twifrc(ltion. Mueller ( 1859) did not cite any specimens when he described B lanceolataanditcanbe
assumed that the description was based on material he had collected on Gregory's 1855-56 expedition
to northem Australia. Bentham ( 1 863) cites three specimens of B. lqnceolata (viz.: Islands ofGulfof
Carpentaria, R. -Brown; Port Essingto\ Armstrong & Leichard1 Stoney places in Amhem Land and
Carpentaria, F. Muel/er). Specimensmatching some ofthese localitieshavebeen locatedatK and MEL
Ofthese, Mueller would have definitely seen only his own collection before 1859, and so only this
specimen can be confidently called a synf)?e. In addition, other Mueller collections (Point Effington,
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such as oils, flavonoids and isoenzymes, as well as morphology, are needed to ascertain whether this
variation has any taxonomic significance.

Occasionally the leaves of B. Ianceolatq are ananged in whorls of three instead of the normal
condition in Boroma, opposite and dec\ssate (e.9. Dunlop 4712, Fensham 869). Th is is not unusual
in plants with opposite decussate leaves (A.N. Drinnan pers. com.) and has also been observed in other
boronias, such as .8. rosmarinifolia A. Cunn. ex Endl. (Duretto 1995). Usually the secondary branches
have the normal opposite decussate condition.

Bailey (1899) referred a north Queensland specimen, 'Cave Creek, WE Armit (FvM.)', to
B. Ianceolata. Collections from this locality have been located at MEL (in Mueller's herbarium) and can
be confidently assig\ed to B. bowmanii F.Muell. (these specimens are annotated as B. lanceolat.t yar.
pinnata, an tlrrpvblish ed nam e). Hnatiuk (1990) state sthat B. lanceolatahas been collected in the North
Kennedy and Cook Districts ofQueensland. The Cook District record is probably referring to Bailey
(1899). TheNorth Kennedy record may be due to one ortwo undescribed species of Boronia fromthe
humidWetTropics (both with large, simple leaves which willbe described in alaterpaper) that have been
inconectly assigned to B. lqnceoletcr,

Some novel alkaloids have been isolated, from B, lanceolcttaby Ahson et al. ( 1993) and shown to
be similar to those of B. ternataEndl.,the only other member of Vqlvatae sampled.
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