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Appendix 1. Voucher specimens (used in phenetic and cladistic analyses presented in
Chapter 3 and Chapter 4) with their abbreviations and collection localities (the first
collector, collection number, date of collection, herbarium abbreviation and sheet number
are given; type specimens are in bold). Genera and species are in alphabetical order, except
that the outgroups (Rhynchospora and Scleria) are listed at the end. Six specimens labelled
as Carpha cf. bracteosa, four specimens labelled as Carpha cf. nitens, six specimens
labelled as C. perrieri and one specimen (B. Sonnenberg 458, NU) labelled as
C. schlechteri were treated as Carpha cf. bracteosa, C. ulugurensis, C. capitellata and
C. glomerata respectively in cladistic analyses (Chapter 4) based on the results of the
phenetic analyses (Chapter 3). “—" indicates the absence of information.

Abbreviation Herbarium

No. Taxon in phenetic  abbreviation Collector & Date (.)t
Number Collection
analyses & number
1 Capeobolus NE 80079 Route 323 between Riversdale and  J. J. Bruhl 6 Dec.
brevicaulis _ Ladismith, Eastern Cape, S. Africa 1720 1996
2 Capeobolus NE 80081 East of Dradovw Pass Langeberg,  J. J. Bruhl 11 Dec.
brevicaulis Western Cape, S. Africa 1736 1996
3 Carpha alpina  Car_alpi BM Table Mt, Tasmania, Australia R.Brown  Mar.—Apr.
000092170 6020 1804
T G G R N ok Dt South Teiand. New T B Lavie 3o,
000092173 Zealand 1077 1956
5 Carphaalpina Car_alpi BM Lillburn, South Island, New J.D.Lovis 20 Dec.
000092174 Zealand 931 1955
6 Carpha alpina  Car_alpi CANB Mt Giluwe, Southern Highlands R. Schodde 14 Aug.
107745 Dist., Papua 1827 1961
7 Carphaalpina Car_alpi ~ CANB ‘Mt Dickson, Goilala Subdist, T. G. Hartley 11 Feb.
147508 Papua 12996~ 1964
8 Carpha alpina  Car_alpi CANB Mt Wilhelm, Eastern Highlands M.M.J.v. 26 Apr.
183330 Dist., New Guinea Balgooy 88 1965
9 Carpha alpina  Car_alpi CANB Mt Wilhelm, New Guinea G. Hope 1970
241321 ANU10766
10 Carpha alpina Car_alpi ~ HO 100424 Mt Inglis, Tasmania, Australia ~ A. Moscal 24 Feb.
1955 1983
Il Carpha alpina  Car_alpi HO 100425 Un-named Mt 3km southeast of A. Moscal 8 Mar.
Federation Peak, Southwest 2108 1983
Tasmania, Australia
12 Carpha alpina  Car_alpi HO 125977 Walls of Jerusalem, Tasmania, A. Moscal 18 Jan.
Australia 1376 1983
13 Carpha alpina  Car_alpi HO 143800 Abbotts Lookout, Southwest A. Moscal 23 Mar.
 Tasmania, Australia 10336 1985
14 Carpha alpina  Car_alpi HO 24161 Mt Wellington, Tasmania, W. M. Curtis Mar.
Australia S.H. 1944
15 Carpha alpina  Car_alpi HO 24169 Mt Wellington, Tasmania, E. Rodway Jul.
Australia s.n. 1926
16  Carpha alpina Car_alpi ~ HO 326461 West Coast Region, Tasmania,  S.J.Jarman 3 Feb.
Australia 244 1985
17 Carpha alpina Car_alpi ~ HO 328073 BenLomond Region, Tasmania,  A. M. Gray 28 Mar.
Australia 676 1986




Appendix 1. (Continued)

193

Abbreviation Herbarium

No. Taxon in phenetic abbreviation Location Collector & Date (.)f
] Number Collection
analyses & number
18  Carpha alpina  Car_alpi HO 409964 Central Highlands, Tasmania, A. M. 28 Feb.
Australia Buchanan 1994
19 Carpha alpina  Car_alpi HO 411185 Mt Counsel, Southwest Tasmania, S.J. Jarman 13 Mar.
Australia S 1986
20 Carpha alpina Car_alpi HO 91834 Mt Sprent, Southwest Tasmania,  J. Kirkpatrick Dec.
Australia s.n. 1981
21 Carpha alpina  Car_alpi Ksn  MtDickon, Goilala Subdistr., ~ T.G. Hartley 11 Feb.
Central Distr., Papua 12996 1964
22 Carpha alpina  Car_alpi MEL Arthur’s Pass, South Island, New  T. Kirk s.n. —
2066107 Zealand
23 Carpha alpina Car_alpi  MEL  Bogong High Plains, Victoria, ~ J. Goodger J63 4 Feb.
252110 Australia 1997
24 Carpha alpina Car_alpi MEL 49294 Van Diemen’s Land [Mt R. Brown s.n. —
Wellington], Tasmania, Australia
25 Carpha alpina Car_alpi MEL Cradle Mt National Park, J. H. Willis 9 Jan.
522763 Tasmania, Australia S.1. 1977
26 Carpha alpina Car_alpi MEL Ben Lomond National Park, S. J. Forbes 4 Feb.
658311 Tasmania, Australia 1399 1983
21 Carsha alpingCaralpi T MEL " Alpine: Bogons High Blains, KT, Adair 36 Feb.
693734 Victoria, Australia 1620 1982
28  Carpha alpina  Car_alpi NE 70799  Hartz Mountains National Park, K. L. Wilson 26 Feb.
Tasmania, Australia 6643 1986
29 Carpha alpina  Car_alpi  NE 70800 Derwent Bridge, Tasmania, ~ K.L.Wilson 15Feb.
Australia 6312 1986
30 Carpha alpina  Car_alpi NE 71803 Mt Field National Park, Tasmania,  J. J. Bruhl 15 Feb.
Australia 1878A 2000
31 Carpha alpina Car_alpi NE 71826 Mt Field National Park, Tasmania, J.J. Bruhl 15 Feb.
Australia 1886 2000
32 Carpha alpina  Car_alpi NE 71849 Mt William Saddle, Tasmania, J.J.Bruhl 19 Feb.
Australia 1897B 2000
33 Carpha alpina  Car_alpi NE 72986  West of Snowy River, lkm from  X.Zhang 13 24 Jan.
Snowy River bridge, Kosciuszko 2000
National Park NSW, Australia
34 Carphaalpina Car_alpi  NSW Mt Wellington, Tasmania, A H.S. Jan.
(type of Carpha 120927 Australia Lucas s.n. 1901
tasmanica) ; -
35 Carpha alpina  Car_alpi NSW Bogong National Park, Victoria, E. H. Norris 7 Feb.
462089 Australia 356 1985
36 Carpha alpina  Car_alpi NSW Kosciuszko, NSW, Australia J. Thompson 10 Feb.
462091 2947 1978
37 Carphaalpina Car_alpi  NSW  Kosciuszko, NSW, Australia L. A.S.  11Feb.
462093 Johnson 7566 1973
38 Carpha alpind Car_alpi - NSW Tongdriré National Park, North C. B. 26 Jan.
462094 Island, New Zealand Trevarthen s.n. 1950
39 Ca'}’pbhba alpina Cdf_alpi NSW Mt Anglem, Stewart Island, New R. Melville 17 Feb.
462095 Zealand 6372 1962
40  Carpha alpina  Car_alpi NSW Mt Albert Edward, Goilala J. Croft 20 Jun.
462097 Subdist., Central Dist., Papua LAE61353 1974
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Abbreviation Herbarium

No. Taxon in phenetic abbreviation Location Collector & Date O.t
Number Collection
analyses & number
41 Carpha alpina  Car_alpi NSW Mt Wilhelm, Chimbu Prov., P. Goetghebeur 5 Jul.
462100 Papua New Guinea 3544 1980
42 Carpha Car_angu B Volcan Karisimbi (Au N.-E. du H. Humbert Jul.
angustissima 100000959 lac Kivu), Zaire 8586 1929
43 Carpha Car_angu B Massif du Kahuzi (W. du Lac H. Humbert Feb.
 angustisima 100000961 Kivu), Zaire | 7722 1929
44 Carpha Car_angu EA s.n. Mgahinga-Muhavura Saddle, J.W. Sep.
angustissima Kigezi, Uganda Purseglove 1946
45 Carpha Car_angu EA s.n. Gahinga-Muhavura Saddle, K. A. Lye 5289 24 Apr.
angustissima - Kigez, Uganda 1970
46  Carpha Car_angu K s.n. Kigezi Dist., Western Prov., H. U. Stauffer 15 Nowv.
angustissima Uganda 793 54
47 Carpha Car_angu K s.n. Muhenria Mgahenga Saddle, JW. Sep.
angustissima Kigezi, Uganda Purseglove 1964
e 2199
48 Carpha Car_angu K s.n. Gahinga- Muhavura saddle, K. A. Lye 24 Apr.
angustissima Bufumbira County, Kigezi, 5289 1970
. - Uganda
49 Carpha Car_angu K s.n. Crater of Gahinga Mts, Bufumbira A.B. Katende 24 Apr.
angustissima County, Kigezi, Uganda K207B 1970
50 Carpha Car_angu P 00199386 Mt Kahuzi, Prov. Kivu, Zaire G. Troupin 29 Dec.
angustissima 14282 71
5t Carpha Car_borb K s.n. Bourbon [Réunion] 1. B. Balfour Oct.
52 Carpha Car_borb NSW s.n.  Plaine des Cafres, lle Bourbon Richard 6601 1937
borbonica [Réwnion] N
53 Carpha Car_brac K s.n. Somerset West, Stellenbosch Div., P. N. Parker 25 Oct.
bracteosa S. Africa S 1942
54 Carpha Car_brac K s.n. Worcester Div., Cape, S. Africa  H. Bolus 2867 1873
bracteosa
55 Carpha Car_brac K s.n. Mitchel’s Pass, Wercester Dist., ~ R. Schlechter 11 Sep.
bracteosa Cape, S. Africa 8970 1896
56  Carpha Car_brac NU s.n. Jakkalsvlei, Jonkershoek, H. C. Taylor 14 Oct.
bracteosa Stellenbosch Dist., Cape Prov., 5988 64
S. Africa
57 Cdr;ﬁha Car_brac PRE s.n. Franschoek Dist., Cape Prov.,S.  P.v.d. Merwe 16 Aug.
bracteosa Africa 1199 62
58  Carpha Car_brac PRE s.n. Stellenbosch Dist., Cape Prov., H. C. Taylor 26 Sep.
bracteosa S. Africa 5220 1963
59 Carpha Car_brac PRE s.n. Uniondale Div., South Western E.E. 5 Nov.
bracteosa Cape, S. Africa Esterhuysen 1944
60  Carpha Car_capi K s.n Cape Infanta, S. Africa Levyns 8391 Oct.
capitellata 1947
61  Carpha Car_capi Ks.n Zuurberg Range, Alexandria Div.,, Drége 1840 —
capitellata S. Africa
(syntype of
Asterochaete

tenuis)
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62  Carpha Car_capi K s.n. Herm ans dorf Div., S. Africa H. G. Fourcade Oct.
capitellata 4476 1930
63 Carpha Car_capi K s.n. Sumpfige Stellen bei Komgha, H. G. Flanagan  Aug.
capitellata Komgha Div., S. Africa 920 1893
64 Carpha Car_capi K s.n. Zuurberg Ranga, Alexandria Div., D'rééé”l”gio =
capitellata S. Africa
(syntype of
Asterochaete
tenuis) o
65 Carpha Car_capi MEL Humidis, S. Africa L. MacOwan —
capitellata 1543862 351
66  Carpha Car_capi NU s.n. Cairesi Ranch, Inyanga, Rhodesia, E. A. Robinson 21 Nov.
capitellata Zimbabwe 1976 1956
67  Carpha Car_capi NU s.n. Mt Sheba Nature Reserve, H. Getliffe 56 Oct.
capitellata Transvaal, S. Africa 1975
68  Carpha Car_capi PRE s.n. Lydenburg Dist., Transvaal, Cape, C. Reid 1807 3 Dec.
capitellata S. Africa 1992
69  Carpha Car_capi PRE s.n. Hopewell, Bathurst Dist. Cape  J. P. H. Acocks 30 Oct.
capitellata Prov., S. Africa 23507 1964
70 Carpha Car_capi PRE s.n. Swartberg, South Cape, S. Africa M. F. 7 Jan.
capitellata Thompson 1975
71 Carpha cf. Car_cf b K s.n. Boschberg, Somerset Div., Cape, L.MacOwan Dec. 74
bracteosa S. Africa 2187
(syntype of
Carpha
bracteosa) , ) S ) ,
72 Carpha cf. Car_cf b K s.n. Mt Thomas, Eastern Prov., S. R. Storey 11 Nov.
bracteosa Africa 36820 1948
73 Carpha cf. Cdr_cf_b Ksn Boschber'g,v Somerset West Div., L. MacOwan Sep
bracteosa Cape, S. Africa 1616 1871
(syntype of
Carpha
bracteosa) . ) B B _. ,
74 Carpha cf. Car_cf b NE 66170 Hogsback, Eastern Cape, B. Sonnenberg 24 Nov.
bracteosa S. Africa o 301 1994
75 Carpha cf. Car_cf b NU s.n. Robertson Falls, Rocky River B. Sonnenberg 26 Nov.
bracteosa Banks, Eastern Cape Prov., 336 1994
S. Africa
76 Carpha cf. Car_cf_ b NU s.n. Hogsback, Eastern Cape, B. Sonnenberg 24 Nov.
bracteosa S. Africa 301 1994
71 Carpha cf. nitensCar_cf_n K s.n. Roches Plates Path., Riviere des C. Barclay 20 Nov.
Remparts, Réunion 1251 1968
78  Carpha cf. nitensCar_cf_n K s.n. Roches Plates Path, Riviere des C. Barclay 501 16 Nov.
Remparts, Réunion 1967
79 Carpha cf. nitensCar_cf n K s.n. Bourbon [Réunion] ‘ L. B. Balfour  Oct. 1875
s.n.
80  Carpha cf. nitensCar_cf _n PRE s.n. Piton de la Fournaise, Volcano, H-J. Schlieben 9 Nov.
_ ~ Plaine des Sables, Réunion 10904 1966
81 Carpha curvata Car_curv HO 122194 Central Highlands, Tasmania, A. M. 5 Feb.

Australia Buchanan 9948 1987
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82  Carpha curvata Car_curv HO 411849 Hamilton Range, Southwest S. J. Jarman 29 Jan.
7 Tasmania, Australia sn 1977

83 Carpha curvata Car_curv HO 412117 Hamilton Range, Southwest S.J.Jarman 26 Feb.
Tasmania, Australia S.n. 1986

84 Carpha curvata Car_curv HO 443230 Elliot Range, Tasmania, Australia ~ S. J. Jarman 15 Jan.
S.A. 1985

85 Carpha curvata Car_curv HO 53801 Mt Hesperus, Southwest A. V. 6 Feb.
Tasmania, Australia Ratkowsky s.n. 1982
86  Carpha curvata Car_curv HO 91835 Mt Sprent, Southwest Tasmania,  J. Kirkpatrick Dec.
Australia S.A. 1981

87  Carpha curvata Car_curv NE 71839 Mt Field National Park, Tasmania, J.J. Bruhl 16 Feb.

Australia 7 18921 2000

88  Carpha curvata Car_curv NE 71843 Mt Field National Park, Tasmania, J.J. Bruhl 16 Feb.
‘ Australia 1894 2000

89  Carpha curvata Car_curv NE 71844 Mt Field National Park, Tasmania, J. J. Bruhl 16 Feb.
Australia 1895 2000

90  Carpha curvata Car_curv NE 71845 Mt Field National Park, Tasmania, J.J. Bruhl 16 Feb.
Australia 1896A 2000

91 Carpha curvata Car_curv NSW s.n. Mt Eliza Plateau, East of Lake J. Davies s.n. 25 Jan.
Pedder, Tasmania, Australia 1982

92 Carpha discolor Car_disc K s.n. Hex River Mts., Worcester Div.,  E. Esterhuysen 18 Dec.
ms Cape Prov., S. Africa 14866 1949

93 Carpha eminii  Car_emin EA s.n. Mt Ruwenzori, Toro, Uganda K. A. Lye 1249 30 Dec.
1968

94 Carpha eminii  Car_emin K s.n. Mt Ruwenzori, Uganda O. Hedberg 30 Mar.
598 1948
95 Carpha eminii  Car_emin K s.n. Mt Ruwenzori, Uganda J.W. Aug.
Purseglove 1938
96  Carpha eminii  Car_emin K s.n. Mt Ruwenzori, Uganda F. Utaucock Aug.
109 1931

97  Carpha eminii  Car_emin K s.n. Mt Ruwenzori, Uganda O. Hedberg 24 Mar.
435 1948

98  Carpha eminii  Car_emin K s.n Mt Ruwenzori, Uganda R. W. Haines 30 Dec.
277 1968

99 Carpha eminii  Car_emin K s.n. Mt Ruwenzori, Uganda G.F. 25 Dec.
Roveridge 120 1961

100 Carpha eminii  Car_emin K s.n. Mt Ruwenzori, Toro, W. Prov., H. O. 31 Jul.
Uganda Osmaston 3210 1953

101 Carpha filifolia Car_fili K s.n. Oshoek, Wakkerstroom Dist., N. J. Devenish 14 Nov.
Transvaal Prov., S. Africa 1067 1963

102 Carpha filifolia Car_fili K s.n. Oshoek, Wakkerstroom Distr., N.J. Devenish 3 Nov.
Transvaal Pro., S. Africa 1821 1979

103 Carpha filifolia Car_fili NU Highmoor Forest Reserve, O. M. Hilliard 6 Jan.
T 3500079 Mpendhle Dist, Natal, S. Africa 16258 1983

104 Carpha filifolia Car_fili NU Sani Pass, Underberg Dist., Natal,  Hilliard & 22 Mar.
3500280 S. Africa Burtt 9788 1977

105 Carpha filifolia Car_fili NU Cobham Forest Reserve, O. M. Hilliard 16 Feb.
3500282 Underberg, Natal, S. Africa 12609 1979
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106 Carpha filifolia Car_fili NU Sehlabathebe National Park, C. Schwabe 5 Jan.
3500296 Lesotho, S. Africa 0171 1990
107 Carpha filifolia Car_fili NU Sehlabathebe National Park, J. Browning 25 Jan.
3500299 Lesotho, S. Africa 696 1995
108 Carpha filifolia Car_fili ~ PREs.n.  Oshoek, Wakkerstroom Dist.  N.J. Devenish 14 Nov.
Transvaal, S. Africa 1067 1963
109 Carpha filifolia Car_fili PRE s.n. Sehlabathebe National Park, F. K. Hoener 10 Jan.
Lesotho, S. Africa 2138 79
110 Carpha Car_glom  NUsn.  FarmEtheldale, Port shepstone ~ C.J. Ward 5 Sep.
glomerata Dist., Natal, S. Africa 7196 71
111 Carpha Car_glom  NUs.n.  Verlorenvlei, Clanwilliam, J. Browning 24 Jan.
glomerata Western Cape, S. Africa 803 1996
112 Carpha Car_glom  NUsn.  Rocky River Banks, Robertson ~ B. Sonnenberg 26 Nov.
glomerata Falls, Eastern Cape Province, S. 387 1994
U Africa
113 Carpha Car_glom NU s.n. Vernon Crookes Nature Reserve,  J. Browning 1 Oct.
glomerata Port Shepstore, Natal, S. Africa 228 1989
114 Carpha Car_glom NU s.n. Port Elizabeth to Storms River F. Getliffe 12 Feb.
glomerata Road, past Humansdrop turn off, 1142 1982
COSiAfrica
115 Carpha Car_glom PRE s.n. Riversdale- Langekloof, Cape, T.H. Arnold  Oct. 75
glomerata S. Africa 1041
116  Carpha Car_glom PRE s.n. Kogelberg forest reserve, Cape,  C. Boucher 911 21 Nov.
glomerata S. Africa 1969
117 Carpha ~ Car_glom  PREs.n.  Uitenhage, Cape, S. Africa T.H. Arnold  Oct.
glomerata 1065 1975
118 Carpha nitens ~ Car_nite K s.n. Brulé-Sentier de la Roche Ecrite, M. J. E. Coode 25 Nowv.
Réunion 4186 1973
119 Carpha nitens ~ Car_nite K s.n. Rampe de la Grande Montée, C.Barclay 22 Nov.
Réunion 1966 1970
120 Carpha nitens  Car_nite Ksn Piton Fougeres east of Dos D'ane,  C. Barclay 21 Nov.
Réunion 1920 1970
121 Carpha nivicola Car_nivi ~ CANB Kosciuszko, NSW, Australia M. Gray 6201 6 Mar.
478753 1968
122 Carpha nivicola Car_nivi CBG Kosciuszko, NSW, Australia B. Barnsley 19 Feb.
8001431 1287 1980
123 Carpha nivicola Car_nivi MEL Koscuiusko, NSW, Australia M. G. Corrick 17 Feb.
1578959 10667 1990
124 Carpha nivicola Car_nivi MEL ~ Koscuiusko, NSW, Australia J.H. Willis s.n. 5 Feb.
2066099 1964
125 Carpha nivicola Car_nivi MEL v Bogong Higf\“"}"»lainbs, Victoria, M. L. Cupper 6 Feb.
2066100 Australia 08 1996
126  Carpha nivicola Car_nivi MEL Bogong High Plains, Victoria, ~ R.J. Adair | Mar.
649163 Australia 1644 1982
127 Carpha nivicola Car_nivi NE 66025 Kosciuszko, NSW, Australia J.J. Bruhl 146 8 Feb.
1986
128 Carpha nivicola Car_nivi  NE 70655 Kosciuszko, NSW, Australia J.J.Bruhl 23 Dec.
1872 1999
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129 Carpha nivicola Car_nivi NE 70795 Kosciuszko, NSW, Australia J. Thompson 28 Feb.
4500 1983
130 Carpha nivicola Carju’vi NE 72987 Kosciuvsibkc;,»NSW, Australia X. Zhang 14 24 Jan.
2000
131 Carpha nivicola Car_nivi NSW 19610 Kosciuszko, NSW, Australia L.A.S. 18 Jan.
Johnson s.n. 1951
132 Carpha nivicola Car_nivi NSW Kosciuszko, NSW, Australia A. N. Rodd 19 Mar.
248289 1613 1974
133 Carpha nivicola Car_nivi NSW  Kosciuszko, NSW, Australia ~ A.C.Gray = 24 Feb.
462102 5035 1961
134 Carpha perrieri Car_perr B Massif de I'Andringitra, H. Humbert 27 Nov.—-8
100000970 Madagascar 3878 Dec. 1924
135 Carpha perrieri Car_perr ~ Ks.n.  Massif d Andringitra, Madagascar ~ Perrierde la  Feb. 1922
Bathie 14555
136 Carpha perrieri Car_perr K s.n. Massif de I' Andohahelo, H. Humbert 21-22
Madagascar 6146 Oct. 1928
137 Carphd perrieri Car_perr P 00199383 Massif d'Andringitra, Madagascar ~ Perrier de la Feb.
Bathie 14555 1922
138 Carpha perrieri Car_ﬁerr P 00199389 Massif du Tsaratauaue, P.Morat2307  Nov.
Madagascar 1966
139 Carpha perrieri Car_perr P 00199390 Massif de I' Andohahelo, H. Humbert  21-22
Madagascar o 6146 Oct. 1928
140 Carpha rodwayi Car_rodw HO 121972 Southwest of Nevada Peak, P. Collier 4562 25 Feb.
o o . Tasmania, Australia 1990
141 Carpha rodwayi Car_rodw HO 24187 Mt Field, Tasmania, Australia W. D. Jackson 10 Feb.
S.H. 1960
142 Carpha rodwayi Car_rodw ~ HO 30509 Mt Field National Park, Tasmania, A.T.Dobson 26 Feb.
Australia 77245 1977
143 Carpha rodwayi Car_rodw ~ NE71815 M Field National Park, Tasmania, 1. 1. Bruhl 15 Feb.
Australia 1881A 2000
144 Carpha rodwayi Car_rodw NE 71834 Mt Field National Park, Tasmania, J.J. Bruhl 16 Feb.
Australia 1890 2000
45 Carpha rodwayi Car_rodw  NSWsn  Eliza Pl Soubowed i B e AEh
Tasmania, Australia s.n. 1982
146  Carpha Car_schl BOL 63205 Koude Bokkeveld Skurfde-bergen R. Schlechter 17 Jan.
schlechieri Pone Gydoum, S. Africa 10010 1897
147 Carpha Car_schl BOL 63206 Elands Kloof, Ceres Div., Cape M. R. Levyns 13 Dec.
schlechteri Prov., S. Africa 8098 46
148  Carpha Car_schl K s.n. Koude Bokkeveld, Gydow, S. R. Schlechter 17 Jan.
schlechteri Africa 10010 1897
149 Carpha ~ Car_schl  NUs.n. .(féaerberg, Kromriviere, I Browni'ng” 29 Jan.
schlechteri Worcester, Western Cape, S. 823 1996
150  Carpha Car_schl NU s.n. Pine Forests, Witelsbosch B. Sonnenberg 1 Feb.
schlechteri SAFCOL Forests, Eastern Cape 458 1996
, Prov., S. Africa ,
151 Carpha Car_schl PRE s.n. Elands Kloof, Ceres Div., Cape R. Levyns Dec.
schlechteri Prov., S. Africa 8098 1964
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152 Carpha Car_schl PRE s.n. Koude Bokkeveld, Scurfdebergen R. Schlechter 17 Jan.
schlechteri | N Pone Gydow, S. Africa 10010 1897
153 Carpha Car_scho BM Mainland, opposite Puerto Eden, E.J.Godley 21 Dec.
schoenoides 000092177 Chile 755a 1958
154 Carpha Car_scho BM Tierra del Fuego Banks & Jan.
schoenoides 000092178 Solander s.n. 1769
155 Carpha  Car_scho  Ksan Bahia Aguirre, Tierra del Fuego, D. M. Moore 14 Feb.
schoenoides Argentina 1835 1968
156  Carpha Car_scho K s.n. Osorr'l'o,'Chile W. J.‘Eyerdam 1-3 Feb.
schoencides 10586A 1958
57 Carpha " Carscho Ksn  Orange Harbor, & C. Fuegia.  U.S. South 183842
schoenoides Chile Pacific
Exploring
Expedition s.n.
158 Carpha Car_scho MO Rio Azopardo, Tierra del Fuego P. Dusén s.n. 6 Mar.
schoenoides 1626156 1896
159 Carpha Car_scho MO  Rio Varela, Tierra del Fuego - D.M.Moore 17 Feb.
schoenoides 2150322 1925 1968
160 Carpha Car_scho NY s.n. Cordillera Pelade, Chile A. Hollermayer 22 Jan.
schoenoides 1334 1924
161 Carpha ~  Car_scho  NYsn  Osorno, Chile ~ W.J.Eyerdam 1-3 Feb.
schoenoides 10586A 1958
162 Carpha Car_scho ~ P00132670 Valdivia, Cordillera Pelada, Chile  Philippi 981 —
schoenoides
163 Carpha Car_ulug EA s.n. Uluguru Mt,”Lukwangule-plate’au, T.Po6cs 3766 8 Dec.
ulugurensis ms Tanzania 1969
164 Carpha  Car_ulug  Ksn. Ulugurus, Luckwangule Plteau, G.M.Bruce 30 Jan.
ulugurensis ms Tanzania 742 1935
165 Carpha  Car_ulug Ks.n Luckwangu"]e Plteau, Morogoro ~ S. Bidgood 232 14 Mar.
ulugurensis ms Dist., Ulugurus, Tanzania 1986
166 Costularia K s.n. Bourbon [Réunion] M. Boivin 998 1847-1852
elongata
67 oo R Bouter TRémion T B Balfous Ot 1875
elongata s.n.
168  Costularia K s.n. Mt Kinabalu, Sabah, Borneo W.L.Chew 20 Apr.
pilisepala 4966 1964
169 Costularia Ksn ~ MtKinabalu, Sabah, Borneo M. S. Clemens 14 Dec.
pilisepala 51062 1933
170 Costularia Ksn Hollandia and Viéinity, Dutch L.J. Brass  Jun.—Jul.
pilisepala New Guinea 8802 1938
171 Cyathochaeta NSW Kalamunda National Park, K.L. Wilson 17 Nov.
avenacea 364042 Darling, WA, Australia 8912 1994
172 Cyathochaeta ~ NSW  Warren Dist., WA, Australia M. D.Crisp 21 Jan.
avenacea 462122 5351 1979
173 Cyathochaeta CANB Walpole, WA, Australia B.J. Lepschi 25 Oct.
clandestina 511559 BJL3682 1997
174 Cyathochaeta NE 66021  Albany, WA, Australia J.J.Bruhl 707 10 Sep.
clandestina 1988
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175 Cyathochaeta NSW Scott R. Plain, WA, Australia K. L. Wilson 21 Oct.
clandestina 462121 3038 1979
176 Cyathochaeta NE 66023 Mt Coolum, QId, Australia J.1.Bruhl 229 16 Apr.
diandra 1986
177 Cyathochaeta NE 72997  South Coast, NSW, Australia X.Zhang24 26 Jan.
diandra 2000
178  Cyathochaeta NSW Bodalla, NSW, Australia K. L. Wilson 10 Feb.
diandra 462124 2300 1979
56 Cyathocoma BOL BisRod Trer s Do 5 Bvterhayeen 15 Tan.
hexandra 102565 S. Africa 13596 1947
180 Cyathocoma BOL Zitzikamma, S. Africa H. G. Fourcade Nov. 1920
hexandra 102566 1007a
181 Cyathocoma NE 66175 Witelsbosch SAFCOL Forests, ~ B. Sonnenberg 2 Feb.
hexandra _ Eastern Cape, S. Africa 484 1996
182 Cyathocoma NU s.n. Cape Pennisula C.J. Ward Dec.
hexandra 1060 1949
183 Cyathocoma NUsn.  Pine Forests, Witelsbosch B. Sonnenberg | Feb.
hexandra SAFCOL Forests, Eastern Cape 4717 1996
Prov., S. Africa
184  Cyathocoma PRE s.n. Montibus Pone French Hoek, R. Schlechter 12 Feb.
hexandra  Westem Region, . Africa _ 10280 1897
185  Gahnia aspera NE 51153 Bolivia Range, North Coast, J.B. Williams 7 Jan.
NSW, Australia 1984
186  Gahnia aspera NE 70161  North Western Slopes; NSW, K.L. Wilson 22 Feb.
Australia 9386 1996
187  Gahnia aspera " NE 72072 Wingen Maid Nature Reserve,  J. H. Hosking 9 Aug.
NSW, Australia 1734 1999
188 Gahnia NE 51150 Gibraltar Range National Park,  J. B. Williams 12 Feb.
sieberiana R North Coast, NSW, Australia 1974
189  Gahnia NE 62751 Northern Tablelands, NSW, J.T. Hunter 21 Jan.
sieberiana Australia 1554 1995
190 Gymnoschoenus NE 65497  North Coast, NSW, Australia P.R. Williams 23 Jan.
sphaerocephalus 213 1995
191 Gymnoschoenus ~ NE72981 New England National Park, =~ X.Zhang8 13 Dec.
sphaerocephalus Northern Tablelands, NSW, 1999
Australia
192 Gymnoschoenus - NSW Melaleuca Airstrip. Tasmania, ~ K.L. Wilson 1 Apr.
sphaerocephalus 262708 Australia 8408 1992
193 Mesomelaena NSW Cape Le Grand National Park K.L. Wilson 30 Nov.
graciliceps 364509 Eyre, WA, Australia 9193 1994
194 Mesomelaena NSwW Cape Riche, WA, Australia K.L. Wilson 16 Oct.
graciliceps 462119 2942 1979
195 Mesomelaena NSW T Ambergate, WA, Australia K.L Wilson 22 0ct.
graciliceps 462120 3056 1979
196  Mesomelaena NSW s.n. c. 2km south of Mogumber, WA,  K.L.Wilson 3 Oct.
tetragona Australia 2722 1979
197 Mesomelaena NSW s lkm west of Bremerde K.L. Wilson 16 Oct.
tetragona township, WA, Australia 29018 1979
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198  Mesomelaena NSW s.n. Badgingarra National Park, WA, K. L. Wilson 2 Oct.
tetragona . . Australia_ 2702 1979
199 Oreobolus NE 50965 Northern Tablelands, NSW, J. B. Williams 22 Nowv.
distichus Australia S 1986
200 Oreobolus NE 70653 Kosciuszko, NSW, Australia J. J. Bruhl 23 Dec.
distichus S 1870 1999
201 Oreobolus NE 72990 Kosciuszko, NSW, Australia X.Zhang 17 24 Jan.
distichus 2000
202 QOreobolus NE 72992  Kosciuszko, NSW, Australia X.Zhang 19 25 Jan.
. distichus B e 2000
203 Oreobolus NSW Gippsland, Victoria, Austraslia R. Melville 25 Jan.
distichus 462112 3102 1953
204  Oreobolus NSW Kosciuszko, NSW, Australia K.L. Wilson 13 Feb.
oxycarpus 462114 974 1975
205 Oreobolus NSW Lake Tali Karng, Victoria, A. C. 9 Jan.
oxycarpus 462115 Austraslia Beauglehole 1973
v _ e 4116l )
206 Oreobolus NSW Mt Lloyd, Tasmania, Australia A. Moscal 13 Feb.
oxycarpus 462117 9623 1985
207 Oreobolus NE 70651 Kosciuszko, NSW, Australia J.J. Bruhl 23 Dec.
pumilio 1869b 1999
208 Oreobolus "~ NE71809 Mt Field National Park, Tasmania, J.J. Bruhl 15 Feb.
pumilio Australia 1879 2000
209 Oreobolus NE 72985 Kosciuszko, NSW, Australia X.Zhang 12 24 Jan.
 pumilio o o 2000
210 Oreobolus NSW Kosciuszko, NSW, Australia J. Thompson 26 Jan.
pumilio 462116 2680 1977
211 Ptilothrix deusta NE 56828 North Western Slopes, NSW, S. M. Capararo 7 Feb.
Australia 3 1993
212 Ptilothrix deusta NE 65013 North Western Slopes, NSW, J. B. Williams 4 Oct.
Australia .. 1990
213 Prilothrix deusta k NE 70548 Single National Park, Nouthern X. Zharig 1 12 Nov.
Tablelands, NSW, Australia 1999
214 Ptilothrix deusta NE 70663 Northern Tablelands, NSW, L. M. 3 Nov.
Australia Copeland 2037 1999
215 Schoenoides 1O 102690 Lake Picone, Southwest Tasmania, A. Moscal 977 12 Apr.
oligocephalus » Australia 1982
216  Schoenoides HO 144781 Moonlight Ridge, Southwest A. M. 3 Jan.
oligocephalus Tasmania, Australia Buchanan 1989
217 Schoencides HO 47874 Mt Eliza Plateau, Tasmania, J. B. Davies 20 Jan.
oligocephalus Australia o s.n. 1982
218 Schoenoides HO 60127 Mt Hesperus, Southwest A. V. 6 Feb.
oligocephalus Tasmania, Australia Ratkowsky s.n. 1982
219 Schoenoides NE 71832 Mt Field National Park, Tasmania, J.J. Bruhl 16 Feb.
oligocephalus Australia 1889A 2000
220 Schoenus o ' BM Orange harbor, & C., Fuegia, ~ U.S.South  1938-42
andinus 000092164 Chile Pacific
Exploring

Expedition s.n.
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221 Schoenus BM Rio Azopardo, Tierra del Fuego P.Dusén 612 2 Mar.
andinus 000092165 1896
222 Schoenus K s.n. Prov. Rio Negro, Argentina S. Laegaard 18-19
andinus 12532 Dec. 1978
223 Schoenus NY s.n. Lago Nahuelhuapi, Patagonia ~ G. Ljungner ~ 4-5 Feb.
andinus 887 1934
224 Schoenus BM Cordillera San Pedro, N. Chile E.J. Godley 14 Nov.
antarcticus 000092162 487b 58
225 Schoenus "BM Pueto Eden, WellingtonI,  E.J. Godley 12 Dec.
antarcticus 000092163 Southern Chile 651a 58
226 Schoenus P00132666 Baie Orange Plages, Chile Hyades 884 15 May
antarcticus 1883
227 Schoenus NE 37917 Mt Lindesay, QId, Australia ~ A.G.Floyd 21 Nov.
maschalinus 773 1977
228 Schoenus NSW West Coast, Tasmania, Australia K. L. Wilson 17 Feb.
maschalinus 247917 6363 1986
29 Schoenus NSW Nouth Coust, NSW, Australia  S.J. Griffith 18 Nov.
maschalinus 422022 Kattang 7a 1995
230 Schoenus NE 42442  Bundjalung National Park, North ~ S. J. Griffiths 30 Apr.
paludosus Coast, NSW, Australia S.A. 1983
231 Schoenus NE 52083 Crowdy Bay National Park, North ~ S. J. Griffiths 4 Mar.
paludosus Coast, NSW, Australia v s.n. 1988
232 Schoenus NSW s.n. Port Curtis, Queensland, Australia J. R. Clarkson 10 Jul.
paludosus 952 1977
233 Schoenus MO Potrero de coigue Valdivia, — Jan.
rhynchosporoides 1211234 Chile 1861
234 Schoenus BM Coid. Chaihuin, Valdivia, Chile H. Gunckel 3-5 Jan.
. rhynchosporoides 000092179 3017 1932
235 Schoenus BM Milinka, Chile A. Guagardo 1873
rhynchosporoides 000092180 S.A.
236  Schoenus NY s.n. Puerto Aysén, Chile R. Santesson 9 Nov.
rhynchosporoides 1224 1940
237 Schoenus NY s.n. Cordillera Pelade, Chile A. Hollermayer 25 Feb.
. Ihynchosporoides e oo 1323 32
238  Schoenus NE 21695  Central Tablelands, NSW, K. G. Griffiths 10 Oct.
turbinatus Australia s.n. 1957
239 Schoenus NE 42453  North Coast, NSW, Australia S.J. Griffiths 6 May
turbinatus s.n. 83
S s T T R B TOT el Com NS, e T e T T
turbinatus 2357 1995
241 Schoenus NE 71936  North Coast, NSW, Australia K. L. Wilson 24 Sep.
turbinatus 9772 1999
22 Tetraria UNSW  Central Coast, NSW, Australia V. Klaphake 27 Oct.
capillaris 279525 643 1992
243 Tetraria NSW Otway Plain, Victoria, Austraslia D. E. Albrecht 30 Nowv.
capillaris 462110 5079 1992
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244 Trianoptiles BOL 63221 Riverlands, Malmeshung Dist. E. Esterhuysen 30 Sep.
capensis Cape Prov., S. Africa 34668 1977
245 Trianoptiles BOL 63222 Rondeolei, Malinesburg Dist., E. Esterhuysen 26 Oct.
capensis Cape Prov., S. Africa 34749 1977
246 Trianoptiles " BOL 63225 Elands Kloof, Bredasdrop Div., ~ M.R.Levyns 10 Oct.
capensis S. Africa 9775 1951
247 Trianoptiles BOL 63226 Schuster's River, Cape Pennisula M. R. Levyns 2 Nov.
capensis 9994 1952
248 Trianoptiles ‘Ksn.  Table Mt, Cape Div., S. Africa U.J.Ecklon ~ —
capensis 854
249 Trianoptiles BOL Rondebosch, Cape Pennisula Dist., E. E'Sterhuysen —
solitaria 102568 Cape Prov., S. Africa 29741
250 Trianoptiles BOL 63233 Kenilworth, Cape Peninsula ~ E. Esterhuysen 3 Oct.
solitaria 33995 1975
251 Trianoptiles BOL 63234 Brackenfel, Cape Div., S. Africa  J.P. H. Acock 24 Oct.
solitaria 4746 1933
29 Trianopiles Ko CameBemmeaa T W Dod 3348 -
solitaria
253 Trianoptiles NSW Melbourne, Victoria, Australia V. Stajsic 706 7 Nov.
solitaria 462123 1992
354 Trianoptiles "BOL Brackenfel, Cape Div., S. Africa 1. P. H. Acock 24 Oct.
stipitata 102569 4745 1933
255 Trianoptiles BOL 63228 Sleenbas Dam, Cape, S. Africa M. R. Levyns 17 Nov.
stipitata 7678 1944
256 Trianopriles "BOL 63229 Bains Kloof, Wellington, M.R.Levyns 27 Oct
stipitata S. Africa 7641 1944
257 Trianoptiles BOL 63230 Kraaifontein, S. Africa M.R.Levyns 30 Oct.
stipitata 7663 1944
258 Trianoptiles BOL 63231 Bokbakisi Nei, Cape, S. Africa N.S.Pillans ~ —
stipitata 4874
259  Tricostularia NSW Kahéﬁgra Boyd National Park, R.G.Coveny 11 Jan.
pauciflora 404649 NSW, Australia 17484 1997
260 Tricostularia 'NSW  Anglesea, Victoria, Australia V. Stajsic 110 22 Dec.
pauciflora 462108 1990
261 Tricostularia NSW Beetle Springs, Northern Territory, P. K. Latz 29 Jan.
undulata 462105 Australia 112885 1989
22 Tricostlaria NSW  Macadam Range, Northern ~ G.J.Leach 22 Feb.
undulata 462106 Territory, Australia 4179 1994
263  Rhynchospora NE 003929 Murson Creek, Boonoo Boonoo to M. Gray 3757 9 Jan.
brownii Wilson's Downfall, NSW, 1956
. Australia , }
264  Rhynchospora NE 059312 Entrance sth Boonoo Boonoo J. A. Baker 50 10 Feb.
brownii National Park, 35km NE 1994
Tenterfield, NSW, Australia
265 Rhynchospora NSW North Coast, NSW, Australia V. Klaphake 19 Jan.
brownii 421945 1328 1997
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Abbreviation Herbarium

Collector &

Date of

No. Taxon in phenetic abbreviation Location Number Collection
analyses & number
266 Rhynchospora NE 057505 S of Mission Beach, 2km N of J.J. Bruhl 19 Dec.
_ corymbosa  Wongaling Creek, QId, Australia 1132 1992
267 Rhynchospora NE 068833 3km S Brunswick Heads, Pacific V. Klaphake 20 Jan.
corymbosa Hwy, NSW, Australia 1998
268 Rhynchospora NE 070003 Dr. Mays Crossing, Elliot Rv, ¢.  J. Hodgon 57 1 Feb.
corymbosa 10 km S Bundaberg, QId, 1999
Australia
269 Scleria levis NSW Bible Camp Billabong, Northern  C. R. Dunlop 8 Dec.
462103 Territory, Australia 7592 1987
270 Scleria levis NSW Jabiru, Northern Territory, C. Dunlop 26 Feb.
462104 Australia 3380 1973
271 Scleria NE 050614 Ramornie, NSW, Australia K. L. Wilson 30 Dec.
mackaviensis 5824 1983
272 Scleria NE 060058 W of Wreck Ck. coastal walk, J.J.Bruhl 539 7 Jun.
mackaviensis Edmund Kennedy National Park, 1985
QId, Australia

273 Scleria NE 062836 Attunga SF, c. 15km NW of J.T.Hunter 2 Feb.
mackaviensis Tamworth on Manilla Rd, NSW, 2614 1995

Australia
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Appendix 2. Ninety-four annotated characters listed in DELTA format (Dallwitz et al.
1999) for cladistic analyses in Chapter 4. Of these, only the 54 variable characters were
used for phenetic study of Carpha in Chapter 3, because 40 characters and some character

states indicated by asterisks were constant for all specimens of Carpha.

#1. Rhizome <whether present>/
1. present/
2. absent/
#2. *Lifeform/
1. perennial/
2. annual/
‘Perennial plants have old dead culms and/or rhizomes, whereas annuals have
only the aged early leaves of the current year’s growth at the base’ (Bruhl 1995, p.
135).
#3. Plant <height from ground level to top of plant, including inflorescence>/
cm high/
This character is measured from the base to the highest point of the plant
including leaves, inflorescence and involucral bracts.
#4. Culms <shape in cross-section>/
1. triangular/
2. *narrow-elliptical or fusiform/
3. subcircular to circular/
Narrow-elliptical or fusiform is scored for species with compressed culms.
#5. Fertile node number <see Reid and Arnold 1984>/
Fertile node number refers to the number of nodes within an inflorescence with
distinct internodes. If the inflorescence is a terminal head, the node number is treated
as 1.
#6. Sterile node number <cauline leaves; see Reid and Arnold 1984>/
Sterile node number refers to the number of nodes at which cauline leaves grow.
In Carpha and its relatives this character is equivalent to cauline leaf number.
#7. *Leaf sheath <colour>/
1. reddish <includes red to dark red, cf. Schoenus andinus, S. rhynchosporoides, S.
antarcticus>/

2. brownish <includes yellow-green to brown>/
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#8. *Ligule <whether present>/

1. present/

2. absent/

#9. *Ligule <whether ciliate>/

#10.

#11.

#12.

#13.

#14.

#15.

#16.

1. ciliate/

2. glabrous/

*Contraligule <whether present; see Harden 1993>/
1. absent/

2. present <cf. Scleria levis>/

Pseudopetiole <whether present>/

1. present/

2. absent/

Leaf blade <whether curling; see Curtis 1984>/
1. curled for at least one third of its length/

2. with only tips curled/

3. not curled/

The ‘curling’ refers to loosely coiled leaf blades. In some specimens more than
one third of the leaf blade distally is conspicuously curled as it dries (e.g. Carpha
curvata), while only the tip of the leaf curls in some other specimens (e.g. some
specimens of C. alpina).

*Leaf blades <whether spirally twisted>/

1. spirally twisted <e.g. leaves of Cyathochaeta diandra, C. avenacea and some of C.
clandestina>/

2. not spirally twisted/

Leaf <whether rigid>/

1. rigid <cf. Oreobolus and Carpha rodwayi>/

2. not rigid/

*Leaf blades with a median stomate-less longitudinal band adaxially between two
faint or obvious veins <Wilson 1993, cf. Oreobolus distichus>/

1. present/

2. absent/

Leaf blade <shape; cross-section at mid-third>/

1. V-shaped/

2. thinly crescentiform or flat <includes shallowly corrugate>/
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3. thickly crescentiform <includes sub-triangular, thickly V-shaped and
subhemispherical>/

4. circular <includes subcircular>/

#17. <Mature> longest leaf blade <length>/

cm long/

The longest leaf blade excluding leaf sheath but including any pseudopetiole. In a
pilot study, 5-10 leaves were randomly selected and measured, for which a mean was
calculated. This approach led to measurement of leaves of different ages, rendering

the character dubious. Also, scoring longest leaf blade length is more repeatable.

#18. <Mature> leaf blade <maximum width>/

mm wide/
The maximum width of the widest leaf is measured. The rationale for using a

single widest measurement follows that of character 17.

#19. Involucral bract sheath <colour>/

1. reddish <includes red to dark red, cf. Schoenus andinus, S. rhynchosporoides, S.
antarcticus>/

2. brownish <includes yellow-green to brown>/

#20. Involucral bracts <shape>/

#21.

#22.

1. linear-lanceolate <i.e. leaf-like>/
2. ovate <i.e. bract-like>/

Leaf-like involucral bracts mean involucral bracts that have the same shape as
leaves. Most species have leaf-like involucral bracts in this study. However, the
involucral bracts of Carpha bracteosa and Gymnoschoenus sphaerocephalus are
ovate without long apices and shorter than or as long as the heads of spikelets, while
involucral bracts of Carpha cf. bracteosa and Mesomelaena tetragona are ovate at
the bases with long, green, leaf-like apices and much longer than the heads of
spikelets. The lowest involucral bract of Mesomelaena graciliceps and Ptilothrix
deusta is ovate at the base with a long, green, leaf-like apex, while the next involucral
bract in these species is ovate without a long apex.
<Ovate> involucral bracts <shape>/

1. without long apices/
2. with long, green, leaf-like apices/
Proximal involucral bract <length, including sheath>/

cm long/



#23.

#24.

#25.

#26.

#27.

#28.

#29.
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Measured from the node at which the lowest involucral bract originates to the tip
of the bract, i.e. length includes bract sheath, and apex or apical appendage.
Proximal involucral bract blade <maximum width>/

mm wide/
Inflorescence <length>/
cm long/

Measured from the lowest fertile node to the tip of the uppermost spikelet, but

excludes any longer involucral bracts.

*Spikelets <whether all enclosed by involucral bracts>/

1. all enclosed by involucral bracts <cf. Cyathochaeta clandestina, Mesomelaena
graciliceps, Mesomelaena tetragona and Ptilothrix deusta>/

2. not all enclosed by involucral bracts/

Spikelets <whether densely clustered>/

1. densely clustered/

2. not densely clustered/

‘Spikelets densely clustered’ refers to spikelets that are crowded together so that
the cluster cannot be seen through. If any gap can be seen between spikelets, they are
considered loosely clustered.

Heads <number per inflorescence; see Clarke 1897-1898>/

This character refers to head-like structures formed by crowded spikelets, e.g. in
Carpha glomerata. If an inflorescence is head-like, number of heads per
inflorescence is 1.

Heads <shape>/

1. ovoid/

2. oblong or ellipsoid/

3. *globose/

4. obovoid <includes obconical or fan-shaped>/

<Spikelet> pedicel <length; spikelet pedicel is enclosed by primary involucral bract
sheaths>/

mm long/

There are two kinds of pedicels in Carpha and relatives. In one kind, spikelets
grow at the lowest few nodes of an inflorescence and spikelet pedicels are enclosed
by primary involucral bract sheaths, so their pedicels are usually markedly long. The

other kind is where spikelets do not grow directly at the lower nodes of the



#30.
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inflorescence and their pedicels are not enclosed by primary involucral bract sheaths,

so their pedicels are usually very short. The former kind of pedicel was measured for

this character. The latter kind, here called secondary pedicels, was measured for the

next character (character 30).

<Spikelet> secondary pedicel <length; spikelet pedicel is not enclosed by primary
involucral bract sheaths>/

mm long/

#31. Spikelet <number per inflorescence>/

per inflorescence/

Spikelet number per inflorescence was obtained by direct count. Most specimens
examined in this study bore only one inflorescence. Where more than one
inflorescence was present, the largest inflorescence was counted. Where the spikelets

are dense and compacted, the value is approximate.

#32. *Basal spikelets <whether present>/

1. present/
2. absent/

Plants of Trianoptiles are amphicarpic, i.e. have spikelets at the base of the plant,
close to ground level as well as aerial spikelets (Levyns 1943). All the other spikelet

characters in this list refer to aerial spikelets.

#33. *Male only spikelets <whether present>/

1. absent/

2. present/

#34. <Female-fertile> spikelets <length, excluding pedicel>/

mm long/

Length is measured from the base of a mature spikelet to the tip, excluding
pedicel and any style or stamens which exceed the glumes. The tip of a spikelet is not
equal to the tip of the uppermost glume because lower glumes of spikelets exceed the
uppermost glume in some species. Bisexual spikelets are measured for species which
only have bisexual spikelets and for species which have bisexual spikelets and male
spikelets (e.g. Coleochloa schweinfurthiana). Female-only spikelets are measured for

species which have separate male and female spikelets (e.g. Scleria levis).

#35. Glumes <colour>/

1. reddish <includes red to dark red, cf. Schoenus andinus, S. rhynchosporoides>/

2. brownish <includes yellow green to brown>/



#36.

#37.

#38.

#39.

#40.

#41.

#42.

#43.

#44.
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*Glumes <arrangement>/
1. spiralled/
2. distichous/

Glume arrangement in Cyperaceae is usually divided into spiralled, subdistichous
and distichous. Carpha and relatives mostly have distichous glumes, or sometimes
somewhat subdistichous. It is difficult to distinguish subdistichous and distichous in
this group, so subdistichous and distichous arrangements are both treated as
distichous.

*Lower glumes relative length to upper glumes within a spikelet/
1. shorter than upper glumes/
2. longer than upper glumes/

In most species of Schoeneae, the spikelet has a few lower glumes that are shorter
than the upper ones. However, in some species the lower glumes are longer than the
upper glumes, e.g. in Gahnia aspera, Oreobolus distichus, O. oxycarpus, O. pumilio,
and some specimens of Cyathocoma hexandra (R. Schlechter 10280, PRE) and
Schoenoides oligocephalus (NE 71832).

Glumes <number>/

Includes any proximal sterile glumes and any distal empty glume, but excludes

the bract subtending the spikelet.

Glumes <whether persistent>/

L. all persistent/

2. proximally persistent, distally deciduous/
3. *all deciduous/

Proximal sterile glumes <number>/

Members of the study group usually have a few empty proximal glumes.
Uppermost glume <whether sterile>/

1. sterile <see Figs 2.2, 2.3a,d, 2.4d, 2.5d>/
2. fertile <see Figs 2.2, 2.3a-b>/
Proximal fertile glume <length, including any awn>/
mm long/
Proximal fertile glume <maximum width>/
mm wide/
Measured by flattening out glume.

Second fertile glume <length, including any awn>/



#45.

#46.

#47.

#48.

#49.

#50.

#51.

#52.

#53.

#54.

#55.
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mm long/
Second fertile glume <maximum width>/
mm wide/
Measured by flattening out glume.
*Third fertile glume <length, including any awn>/
mm long/
*Third fertile glume <maximum width>/
mm wide/
Measured by flattening out glume.
‘Rachilla’ <whether elongated above fertile nodes>/
1. elongated above fertile nodes <see Figs 2.2, 2.3d, 2.4a-d, 2.5a, 2.6b-d>/
2. not elongated above fertile nodes <see Figs 2.2, 2.3a, 2.5¢-d>/

In some species, the ‘rachilla’ is markedly longer above each fertile node than
above sterile nodes. If the internode above a fertile node is more or less the same
length as internodes above sterile nodes, the ‘rachilla’ is considered to be not
elongated.

‘Rachilla’ <whether adnate to fertile glume base>/
1. adnate to fertile glume base <see Figs 2.4a-b, 2.5a>/
2. not adnate to fertile glume base/

*Bisexual flowers <whether present>/

1. absent/

2. present/

*Female-only flowers <whether present>/

1. absent/

2. present/

Male-only flowers <whether present>/

1. present/

2. absent/

Flowers <number per female-fertile spikelet>/

Including all kind of flowers (bisexual, male and female flower) in spikelet.
*Perianth <whether present>/

1. present/
2. absent/

*Perianth members <number>/
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#56. *Perianth whorls <number>/

#57.

With high magnification, the number of perianth whorls per flower of most taxa
can be easily distinguished. Generally, perianth members are in one whorl if a plant
has three perianth members, and in two whorls if a plant has six perianth members
although some exceptions exist (e.g. Cyathocoma hexandra, which has six perianth
members in one whorl). In a few cases (e.g. Schoenus andinus, Cyathochaeta), it is
difficult to distinguish inner and outer perianth whorls. Where inner and outer
perianth whorls cannot be distinguished, they are treated as being one.

Perianth members <whether inner whorl and outer whorl more or less equal in
length>/
1. inner whorl more or less equal in length to outer whorl/

2. inner whorl much longer than outer whorl/

#58. *Perianth members <whether more or less equal in length within a whorl>/

1. more or less equal in length within a whorl/
2. obviously unequal in length within a whorl/

Sampled species have almost the same length for all perianth members within
each whorl except in species of Cyathochaeta (C. diandra, C. avenacea and C.

clandestina) and Coleochloa schweinfurthiana.

#59. <Maximum> perianth <length>/

mm long/

Perianth length is measured from the base to the top of the longest member.

#60. *Perianth members <type>/

#61.

1. bristles/
2. scales/

For most species, the form of the perianth can be distinguished according to
Bruhl’s (1995, p. 170) definition: ‘Scales are generally much wider than thick.
Bristles are rounded in transection or linear in lateral view’. However, in some
species, e.g. Tricostularia undulata and Carpha eminii, perianth members are not
rounded in transverse section and are not much wider than thick. Bentham (1878)
described perianth members of Tricostularia undulata as hypogynous bristles while
Kern (1974) called them scales. In this study, scales are defined as much wider than
thick. Bristles are defined as rounded to elliptic in transverse section and linear to
linear-triangular in lateral view.

*Perianth members <whether glabrous>/



213

L. not glabrous (scabrous or with some hairs)/
2. glabrous/
#62. Perianth bristles <whether plumose>/
1. plumose/
2. scabrous/
#63. <Plumose> perianth trichomes <maximum length>/
mm long/
Longest plumose perianth trichome is measured for this character.
#64. <Plumose> perianth scabrous zone <maximum length>/
mm long/
A plumose perianth member has a scabrous zone of variable length at the top.
The longest zone is measured.
#65. *Perianth members <whether trifid>/
1. trifid/
2. not divided/
#66. *Perianth scales <whether twisted at maturity>/
1. twisted <cf. Mesomelaena>/
2. not twisted/
#67. *Perianth scales <whether with a dense tuft of hairs on the adaxial surface>/
1. with a dense tuft of hairs on adaxial surface (cf. Trianoptiles stipitata)/
2. without a dense tuft of hairs on the adaxial surface/
#68. *Perianth members <whether base fused into a band>/
1. base fused into a band <cf. Cyathocoma hexandra>/
2. base not fused into a band/
‘A band’ is the same as ‘a frill or cup’ described by Archer et al. (1997).
#69. *Perianth members <whether forming a disc at the base of the fruit>/
1. absent/
2. present/
In Scleria, there is a disc at the base of the fruit, usually falling with the mature
fruit.
#70. *Perianth <whether persistent on spikelet>/
1. persistent on spikelet/
2. deciduous from spikelet/

#71. *Stamens <number per flower>/



#72.

#73.

#74.

#75.

#76.

#77.
#78.

#79.

#80.

#81.

#82.

#83.
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*Stamen filaments <whether persistent on fruit>/
L. persistent on fruit/

2. not persistent on fruit/

*Anthers <colour>/

1. green—yellow/

2. red—brown/

In the study group, species have anthers that are either yellow to green or red to
brown. Although yellow and green or red and brown anthers can be distinguished in
fresh material, anther colour can change after processing, for example, greenish
yellow can fade to yellow and red can fade to brown or red-brown, so only two states
green—yellow and red—brown are used for this character.

Anther <length>/
mm long/
Measured from the base to the top of anther excluding apical appendage.
Anther apical appendage <length>/
mm long/
Anther apical appendage <width>/
mm wide/

The greatest width of the anther apical appendage was measured.

Stigmas <number>/

*Style base <whether enlarged>/
1. enlarged/

2. not enlarged/

*Style base <whether persistent>/
1. persistent/

2. deciduous/

<Persistent> Style base <length>/
mm/

Measured on mature nuts.
<Persistent> Style base <maximum width>/
mm/

Fruit <number per spikelet>/
per spikelet/

*Fruit <shape in the broadest lateral view>/
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1. elliptic/
2. obovate/
3. ovate/
4. subcircular to circular/
5. lanceolate to narrow-oblong/
#84. *Fruit <shape in cross-section>/
1. trigonous/
2. subcircular to circular/
3. biconvex/
4. crescentiform <cf. species of Cyathochaeta>/
#85. *Fruit <colour at maturity>/
1. white/
2. red/
3. brown <includes pale brown to dark brown>/
#86. *Fruit <whether with tapered apex>/
1. with a tapered apex <Wilson 1993; cf. Oreobolus oxycarpus>/
2. without a tapered apex/
#87. *Fruit <whether with loose outermost layer>/
I. with loose outermost layer <cf. Gymnoschoenus sphaerocephalus; see Wilson
1993>/
2. without loose outermost layer/
#88. Fruit <epidermis whether reticulate; Figs 6.3 d, 6.6 b, d>/
1. reticulate/
2. not reticulate/
‘Reticulate’ is the same as Kiikenthal’s (1939c, 1939d,) ‘tessellated’.
#89. *Fruit <epidermis whether rugose, Bruhl 1995>/
1. rugose/
2. not rugose/
#90. Fruit <epidermis whether punctulate; Fig. 6.3 a, b>/
1. punctulate/
2. not punctulate/
#91. Fruit <length>/

mm long/
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Fruit length is measured from base to top of body excluding stalk and persistent
style base.
#92. Fruit <maximum diameter>/
mm in diameter/
#93. *Gynophore <whether present>/
1. present <cf. Mesomelaena; Wilson 1981>/
2. absent/
#94. Fruit stalk <length>/

mm long/
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Appendix 3. Morphological data used in phenetic analyses of Carpha (Chapter 3).
Voucher information presented is herbarium abbreviation and sheet number where
available, otherwise herbarium abbreviation with the first collector and number (see
Appendix 1 for detailed collecting information). Column numbers refer to the character
numbers in Appendix 2. Constant characters and character states (indicated by asterisks in
Appendix 2) have been removed. Each column in the data matrix represents one state for
multistate characters and states are in the same order as that in Appendix 2. Binary
characters occupy one column where no polymorphism occurs within taxa, and two

columns where polymorphisms exist. -9999 = missing and inapplicable value.
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Characters/character states

Species Voucher T 3 4 45 6 11 12 12 12 14
C. alpina BM 000092170 1 29 0 1 3 0 0 0 0 1 0
C. alpina BM 000092173 1 22 0 1 2 1 0 0 1 1 0
C. alpina BM 000092174 1 6.5 0 1 2 0 0 0 1 1 0
C. alpina CANB 107745 1 16 0 1 2 0 0 0 1 0 0
C. alpina CANB 147508 1 19 0 1 2 0 0 0 0 1 0
C. alpina CANB 183330 1 32 0 1 2 0 0 0 1 0 0
C. alpina CANB 241321 1 4 0 1 2 1 0 0 1 0 0
C. alpina HO 100424 1 7.5 0 1 2 0 0 0 1 1 0
C. alpina HO 100425 1 75 0 1 3 0 0 0 0 1 0
C. alpina HO 125977 1 9 0 1 2 0 0 0 0 1 0
C. alpina HO 143800 1 115 0 1 2 0 0 0 1 1 0
C. alpina HO 24161 1 17 0 1 3 0 0 0 1 1 0
C. alpina HO 24169 1 35 0 1 2 1 0 0 1 1 0
C. alpina HO 326461 1 11 0 1 2 0 0 0 1 1 0
C. alpina HO 328073 1 11 0 1 2 0 0 0 0 1 0
C. alpina HO 409964 1 28 0 1 3 0 0 0 0 1 0
C. alpina HO 411185 1 18 0 1 2 1 1 0 1 1 0
C. alpina HO 91834 1 10 0 1 2 1 0 0 0 1 0
C. alpina K, T. G. Hartley 12996 1 22 0 1 3 0 0 0 0 1 0
C. alpina MEL 2066107 1 185 0 1 2 0 0 0 0 1 0
C. alpina MEL 252110 1 25 0 1 3 0 0 0 0 1 0
C. alpina MEL 49294 1 22 0 1 3 0 0 0 1 1 0
C. alpina MEL 522763 1 23 0 1 2 0 0 0 0 1 0
C. alpina MEL 658311 1 17 0 1 2 1 0 0 1 1 0
C. alpina MEL 693734 1 19 0 1 3 1 1 0 1 1 0
C. alpina NE 70799 1 25 0 1 2 0 0 0 1 0 0
C. alpina NE 70800 1 27 0 1 3 1 0 0 1 1 0
C. alpina NE 71803 1 14 0 1 1 0 0 0 1 1 0
C. alpina NE 71826 1 33 0 1 2 0 0 0 1 1 0
C. alpina NE 71849 1 325 0 1 2 1 0 0 1 1 0
C. alpina NE 72986 1 65 0 1 1 0 0 0 0 1 0
C. alpina NSW 120927 1 65 0 1 2 0 0 0 0 1 0
C. alpina NSW 462089 1 16 0 1 4 0 0 0 0 1 0
C. alpina NSW 462091 1 105 0 1 3 0 0 0 1 1 0
C. alpina NSW 462093 1 15 0 1 3 0 0 0 0 1 0
C. alpina NSW 462094 1 24 0 1 3 0 0 0 0 1 0
C. alpina NSW 462095 1 185 0 1 4 0 0 0 1 1 0
C. alpina NSW 462097 1 175 0 1 3 0 0 0 0 1 0
C. alpina NSW 462100 1 305 O 1 2 1 0 0 1 1 0
C. angustissima B 100000959 1 34 0 1 2 0 0 0 0 1 0
C. angustissima B 100000961 1 47 0 1 3 0 0 0 0 1 0
C. angustissima EA,J. W. Purseglove 2199 1 49 0 1 4 0 0 0 0 1 0
C. angustissima EA, K. A.Lye 5289 1 40 0 1 3 1 0 0 0 1 0
C. angustissima K, K. A. Lye 5289 1 39 0 1 4 0 0 0 0 1 0
C. angustissima K, A. B. Katende K207B 1 44 0 1 3 0 0 0 0 1 0
C. angustissima K, H. U. Stauffer 793 1 40 0 1 3 0 0 0 0 1 0
C. angustissima K, J. W. Purseglove P2199 1 45 0 1 4 0 0 0 0 1 0
C. angustissima P 00199386 1 32 0 1 4 0 0 0 0 1 0
C. borbonica K, 1. B. Balfour s.n. 1 29 0 1 3 2 0 0 0 1 0
C. borbonica NSW, Richard 6601 1 42 0 1 3 1 0 0 0 1 0
C. bracteosa K, P. N. Parker s.n. 1 70 0 1 5 1 0 0 0 1 0
C. bracteosa K, H. Bolus 2867 1 46 0 1 4 1 0 0 0 1 0
C. bracteosa K, R. Schlechter 8970 1 34 0 1 3 1 0 0 0 1 0
C. bracteosa NU, H. C. Taylor 5988 1 51 0 1 4 1 0 0 0 1 0
C. bracteosa PRE, E. E. Esterhuysen 10611 1 39 0 1 3 1 0 0 0 1 0
C. bracteosa PRE, H. C. Taylor 5220 1 315 0 1 3 0 0 0 0 1 0
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Characters/character states

Species Voucher 1 3 4 4 5 6 11 12 12 12 14
C. bracteosa PRE, P. v. d. Merwe1199 1 535 0 1 3 2 0 0 0 1 0
C. capitellata K, Levyns 8391 1 62 0 1 3 1 0 0 0 1 0
C. capitellata K, H. G. Fourcade 4476 1 42 0 1 2 1 0 0 0 1 0
C. capitellata K, H. G. Flanagan 920 1 23 0 1 3 1 0 0 0 1 0
C. capitellata K, Drége 1840 1 45 0 1 3 0 0 0 0 1 0
C. capitellata K, Drége 1840 1 48 0 1 3 1 0 0 0 1 0
C. capitellata MEL 1543862 1 48 0 1 3 0 0 0 0 1 0
C. capitellata NU, E. A. Robinson 1976 1 39 0 1 4 0 0 0 0 1 0
C. capitellata NU, H. Getliffe 56 1 33 0 1 2 1 0 0 0 1 0
C. capitellata PRE, C.Reid1807 1 41 0 1 2 0 0 0 0 1 0
C. capitellata PRE, J. P. H. Acocks 23507 1 41 0 1 2 2 0 0 0 1 0
C. capitellata  PRE, M. F. Thompson 2282 1 4 0 1 3 1 0 0 0 1 0
C. cf. bracteosa K, L.MacOwan 2187 1 59 0 1 4 1 0 0 0 1 0
C. cf. bracteosa K, R. Storey 36820 1 35 0 1 1 0 0 0 0 1 0
C. cf. bracteosa K, L. MacOwan 1616 1 655 0 1 3 1 0 0 0 1 0
C. cf. bracteosa NE 66170 1 67 0 1 2 1 0 0 0 1 0
C. cf. bracteosa NU, B. Sonnenberg 301 1 70 0 1 2 1 0 0 0 1 0
C. cf. bracteosa NU, B. Sonnenberg 336 1 61 0 1 2 1 0 0 0 1 0
C. cf. nitens K, C. Barclay 1251 1 23 0 1 4 0 0 0 0 1 0
C. cf. nitens PRE, H-J. Schlieben 10904 1 37 0 1 3 1 0 0 0 1 0
C. cf. nitens K, C. Barclay 501 1 165 0 1 4 0 0 0 0 1 0
C. cf. nitens K, I. B. Balfour s.n. 1 38 0 1 5 1 0 0 0 1 0
C. curvata HO 122194 1 32 0 1 4 0 0 1 0 0 0
C. curvata HO 411849 1 26 0 1 4 1 0 1 0 0 0
C. curvata HO 412117 1 37 0 1 4 0 0 1 0 0 0
C. curvata HO 443230 1 30 0 1 4 1 0 1 0 0 0
C. curvata HO 53801 1 28 0 1 4 1 0 1 0 0 0
C. curvata HO 91835 1 41 0 1 3 0 0 1 0 0 0
C. curvata NE 71839 1 19 0 1 3 0 0 1 1 0 0
C. curvata NE 71843 1 18 0 1 2 1 0 1 0 1 0
C. curvata NE 71844 1 41 0 1 3 1 0 1 0 0 0
C. curvata NE 71845 1 33 0 1 2 1 0 1 0 0 0
C. curvata NSW, J. Davies s.n. 1 27 0 1 2 1 0 1 0 0 0
C. discolor K, E. Esterhuysen 14866 1 35 0 1 2 0 0 1 0 0 0
C. eminii EA K. A. Lye 1249 1 625 0 1 4 0 0 0 0 1 0
C. eminii K, H. O. Osmaston 3210 1 44 0 1 3 1 0 0 0 1 0
C. eminii K, O. Hedberg 598 1 109 0 1 6 1 0 0 0 1 0
C. eminii K, F. Utaucock 109 1 66 0 1 4 1 0 0 0 1 0
C. eminii K, O. Hedberg 435 1 51 0 1 4 1 0 0 0 1 0
C. eminii K, J. W. Purseglove P270 1 90 0 1 5 0 0 0 0 1 0
C. eminii K, R. W. Haines 277 1 53 0 1 3 1 0 0 0 1 0
C. eminii G. F. Roveridge 120 1 100 O 1 4 2 0 0 0 1 0
C. filifolia K, N. I. Devenish 1067 0 54 0 1 2 0 0 0 0 1 0
C. filifolia K, N. J. Devenish 1821 0 365 0 1 1 0 0 0 0 1 0
C. filifolia NU 3500296 0 36 0 1 1 0 0 0 0 1 0
C. filifolia NU 3500280 0 43 0 1 1 0 0 0 0 1 0
C. filifolia NU 3500299 0 38 0 1 2 0 0 0 0 1 0
C. filifolia NU 3500282 0o 70 0 1 2 0 0 0 0 1 0
C. filifolia NU 3500279 0 43 0 1 1 0 0 0 0 1 0
C. filifolia PRE, F. K. Hoener 2138 0 42 0 1 1 1 0 0 0 1 0
C. filifolia PRE, N. J. Devenish 1067 0 54 0 1 2 0 0 0 0 1 0
C. glomerata NU, B. Sonnenberg 387 I -9999 1 0 9 -9999 0 0 0 1 0
C. glomerata NU, J. Browning 803 1 140 1 0 6 1 0 0 0 1 0
C. glomerata NU, C. J. Ward 7196 1 171 1 0 6 3 0 0 0 1 0
C. glomerata NU, F. Getliffe 1142 1 107 1 0 5 2 0 0 0 1 0
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Species

Voucher

Characters/character states

1 3 4 4 5 6 11 12 12 12 14
C. glomerata NU, J. Browning 228 1 200 1 0 6 3 0 0 0 1 0
C. glomerata PRE, C. Boucher 911 1 122 1 0 7 3 0 0 0 1 0
C. glomerata PRE, T. H. Amold 1065 1 122 1 0 7 3 0 0 0 1 0
C. glomerata PRE, T. H. Amold 1041 1 122 1 0 4 3 0 0 0 1 0
C. nitens K, M. J. E. Coode 4186 1 52 0 1 1 5 0 0 0 1 0
C. nitens K, C. Barclay 1966 1 41 0 1 4 2 0 0 0 1 0
C. nitens K, C. Barclay 1920 1 41 0 1 5 2 0 0 0 1 0
C. nivicola CANB 478753 1 25 0 1 1 1 0 0 0 1 0
C. nivicola CBG 8001431 1 8 0 1 1 0 0 0 0 1 0
C. nivicola MEL 1578959 1 22 0 1 1 0 0 0 0 1 0
C. nivicola MEL 2066099 1 14 0 1 2 0 0 0 0 1 0
C. nivicola MEL 2066100 1 22 0 1 3 0 0 0 0 1 0
C. nivicola MEL 649163 1 35 0 1 3 0 0 0 0 1 0
C. nivicola NE 66025 1 8 0 1 1 0 1 0 0 1 0
C. nivicola NE 70655 1 40 0 1 1 0 0 0 0 1 0
C. nivicola NE 70795 1 14 0 1 1 0 0 0 0 1 0
C. nivicola NE 72987 1 13 0 1 2 0 0 0 0 1 0
C. nivicola NSW 19610 1 85 0 1 2 0 0 0 0 1 0
C. nivicola NSW 248289 1 245 O 1 3 0 0 0 0 1 0
C. nivicola NSW 462102 1 29 0 1 3 0 0 0 0 1 0
C. perrieri B 100000970 1 32 0 1 2 0 0 0 0 1 0
C. perrieri K, Perrier de la Bathie 14555 1 51 0 1 3 0 0 0 0 1 0
C. perrieri K, H. Humbert 6146 1 33 0 1 3 1 0 0 0 1 0
C. perrieri P 00199383 1 57 0 1 3 1 0 0 0 1 0
C. perrieri P 00199390 1 44 0 1 3 1 0 0 0 1 0
C. perrieri P 00199389 1 19 0 1 3 1 0 0 0 1 0
C. rodwayi HO 121972 1 7 0 1 2 1 1 0 0 1 1
C. rodwayi HO 24187 1 7 0 1 2 0 1 0 0 1 1
C. rodwayi HO 30509 1 7 0 1 1 0 1 0 0 1 1
C. rodwayi NE 71815 1 115 0 1 1 0 1 0 0 1 1
C. rodwayi NE 71834 1 11 0 1 2 0 1 0 0 1 1
C. rodwayi NSW, J. B. Davies s.n. 1 7.5 0 1 2 0 I 0 0 1 1
C. schlechteri BOL 63205 1 122 1 0 6 2 0 0 0 1 0
C. schlechteri BOL 63206 1 121 1 0 6 2 0 0 0 1 0
C. schlechteri K, R. Schlechter 10010 1 105 1 0 4 2 0 0 0 1 0
C. schlechteri  NU, B. Sonnenberg 458 1 127 1 0 5 1 0 0 0 1 0
C. schlechteri NU, J. Browning 823 1 128 1 0 7 1 0 0 0 1 0
C. schlechteri PRE, R. Schiechter 10010 1 104 1 0 5 2 0 0 0 1 0
C. schlechteri  PRE, R. Levyns 8098 1 88 1 0 5 2 0 0 0 1 0
C. schoenoides BM 000092177 1 32 0 1 3 0 0 0 0 1 0
C. schoenoides BM 000092178 1 23 0 1 3 0 0 0 0 1 0
C. schoenoides K, D. M. Moore 1835 1 30 0 1 2 0 0 0 0 1 0
C. schoenoides K, W.]J. Eyerdam 10586A 1 21 0 1 2 0 0 0 0 1 0
C. schoenoides K, US.S. P. E. Expedition s.n. 1 28 0 1 3 0 0 0 0 1 0
C. schoenoides MO 1626156 1 30 0 1 2 0 0 0 0 1 0
C. schoenoides MO 2150322 1 19 0 1 2 0 0 0 0 1 0
C. schoenoides NY, A. Hollermayer 1334 1 42 0 1 3 0 0 0 0 1 0
C. schoenoides NY, W. J. Eyerdam 10586 1 275 0 1 2 0 0 0 0 1 0
C. schoenoides P 00132670 1 18 0 1 1 0 0 0 0 1 0
C. ulugurensis  EA, T. Pécs 3766 1 83 1 0 6 1 0 0 0 1 0
C. ulugurensis K, G. M. Bruce 742 1 83 1 1 5 1 0 0 0 1 0
C. ulugurensis K, S. Bidgood 232 1 88 1 1 5 1 0 0 0 1 0




Characters/character states

Species 16 16 16 16 17 18 19 20 21 21 22 23 24 26 26
C. alpina 0 1 0 0 15 1.2 0 1 -9999-9999 15 15 16 0 1
C. alpina 0 1 0 0 12 2 0 1 -9999-9999 10 1.7 12 0 1
C. alpina 0 1 0 0 45 14 0 1 -9999 -9999 15 13 43 0 1
C. alpina 0 1 0 0 7 1.1 0 1 -9999-9999 55 08 65 O 1
C. alpina 0 1 0 0 10 1.1 © 1 -9999 -9999 7.3 1 95 0 1
C. alpina 0 1 0 0 10 12 0 1 -9999-9999 5 06 6 0 1
C. alpina 0 1 0 0 45 1 0 1 -9999 -9999 1.7 07 1.9 0 1
C. alpina 0 1 0 0 33 09 0 1 -9999 -9999 3 0.7 35 0 1
C. alpina 0 1 0 0 5 09 0 1 -9999 -9999 25 07 4 0 1
C. alpina 0 1 0 0 4 09 0 1 -9999 -9999 24 09 45 O 1
C. alpina 0 1 0 0 4 0.7 0 1 -9999 -9999 28 05 45 0 1
C. alpina 0 1 0 0 g5 09 0 1 -9999 -9999 45 038 8 0 1
C. alpina 0 1 0 0 16 1.1 0 1 -9999 -9999 135 12 14 0 1
C. alpina 0 1 0 0 4.5 1 0 1 -9999 -9999 25 05 4 0 1
C. alpina 0 1 0 0 75 15 0 1 -9999 -9999 6.5 1 78 0 1
C. alpina 0 1 0 0 15 12 0 1 -9999.9999 7 06 105 O 1
C. alpina 0 1 0 0 32 09 0 1 -9999-9999 19 06 25 0 1
C. alpina 0 1 0 0 6 0.7 0 1 -9999 -9999 3.1 04 3 0 1
C. alpina 0 1 0 0 95 13 0 1 -9999 -9999 6.3 1 8 0 1
C. alpina 0 1 0 0 10 13 0 1 -9999-9999 7 0.9 7 0 1
C. alpina 0 1 0 0 7 1.5 0 1 -9999 -9999 8 1.3 15 0 1
C. alpina 0 1 0 0 13 16 O I -9999 -9999 12 1 107 O 1
C. alpina 0 1 0 0 18 1.1 0 1 -9999 -9999 14 1 95 0 1
C. alpina 0 1 0 0 9 1.7 0 1 -9999 -9999 8 1.1 6.5 0 1
C. alpina 0 1 0 0 55 1.5 0 1 -9999 -9999 6 1 10 0 1
C. alpina 0 1 0 0 10 1 0 1 -9999 9999 S 06 3.5 0 1
C. alpina 0 1 0 0 15 17 0 1 -9999 -9999 65 14 8 0 1
C. alpina 0 1 0 0 6 12 0 1 -9999 -9999 3 1 238 0 1
C. alpina 0 1 0 0 17 14 0 1 -9999-9999 12 12 8 0 1
C. alpina 0 1 0 0 17 12 0 1 -9999-9999 75 LI 5 0 1
C. alpina 0 1 0 0 55 18 0 1 -9999 -9999 3.7 13 25 0 1
C. alpina 0 1 0 0 55 11 0 1 -9999 -9999 4 1 35 0 1
C. alpina 0 1 0 0 105 2 0 1 -9999 -9999 7.5 1.5 8 0 1
C. alpina 0 1 0 0 6 17 0 1 -9999-9999 38 08 44 O 1
C. alpina 0 1 0 0 8 1.5 0 1 -9999 -9999 6.2 1 7.5 0 1
C. alpina 0 1 0 0 13 1.2 0 1 -9999-9999 7.7 19 173 0 1
C. alpina 0 1 0 0 6 1.4 0 1 -9999 -9999 5 09 65 0 1
C. alpina 0 1 0 0 105 13 0 1 -9999 -9999 4 08 32 0 1
C. alpina 0 1 0 0 13 12 0 1 -9999 -9999 5 0.8 4 0 1
C. angustissima 1 1 0 0 26 07 0 1 -9999 -9999 14 08 6 0 1
C. angustissima 1 1 0 0 29 12 0 1 -9999-9999 25 1.2 29 0 1
C. angustissima 1 1 0 0 25 16 0 1 -9999-9999 23 1.5 35 0 1
C. angustissima 1 1 0 0 22 14 0 1 -9999-9999 17 09 15 0 1
C. angustissima 1 1 0 0 34 13 0 1 -9999 -9999 24 1 24 0 1
C. angustissima 1 1 0 0 28 13 0 1 -9999 -9999 17 1.1 235 O 1
C. angustissima 1 1 0 0 225 12 0 1 -9999 -9999 19 1.2 205 0 1
C. angustissima 1 1 0 0 24 15 0 1 -9999 -9999 18 1.1 27 0 1
C. angustissima 1 1 0 0 27 13 0 1 -9999-9999 29 15 28 0 1
C. borbonica 0 1 0 0 12 09 0 1 -9999 -9999 45 13 7 1 0
C. borbonica 0 1 0 0 39 1.1 0 1 -9999-9999 12 14 9 1 0
C. bracteosa 1 0 0 0 35 3.8 0 0 1 0 25 58 38 1 0
C. bracteosa 1 0 0 0 19 4 0 0 1 0 145 5 21 1 0
C. bracteosa 1 0 0 0 24 3 0 0 1 0 8.5 5 15 1 0
C. bracteosa 1 0 0 0 29 32 0 0 1 0o 105 5 18 1 G
C. bracteosa 1 0 0 0 25 3 0 0 1 0 85 5 105 1 0
C. bracteosa 1 0 0 0 24 38 0 0 1 0 18 4 19 1 0
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Species

Characters/character states

16 16 16 16 17 18 19 20 21 21 22 23 24 26 26
C. bracteosa 1 0 0 0 30 3 0 0 1 0 14 4 25 1 0
C. capitellata 1 0 0 0 355 5 0 1 -9999 -9999 19 5 31 1 0
C. capitellata 1 0 0 0 36 2 0 1 -9999 -9999 6 32 75 1 0
C. capitellata 1 0 0 0 195 26 0 1 -9999 -9999 105 3 12 1 0
C. capitellata 1 0 0 0 29 4 0 1 -9999 -9999 17 4.5 24 1 0
C. capitellata 1 0 0 0 30 35 0 1 -9999 -9999 15 3.5 17 1 0
C. capitellata 1 0 0 0 33 34 0 1 -9999 -9999 18 3 19.5 1 0
C. capitellata 1 0 0 0 32 27 0 1 -9999 -9999 22 2.7 28 1 0
C. capitellata 1 0 0 0 27 3 0 1 -9999-9999 9 27 85 1 0
C. capitellata 1 0 0 0 27 1.5 0 1 -9999 -9999 15 1.6 145 1 0
C. capitellata 1 0 0 0 20 25 0 I -9999 -9999 4 2.3 5 1 0
C. capitellata 1 0 0 0 19 35 0 1 -9999 -9999 105 4 175 l 0
C. cf. bracteosa 0 0 1 1 35 25 0 0 0 1 17 46 95 1 0
C. cf. bracteosa 0 0 1 1 32 2 0 0 0 1 10 33 45 1 0
C. cf. bracteosa 0 0 1 1 35 2 0 0 0 1 5 43 3 1 0
C. cf. bracteosa 0 0 1 1 42 2 0 0 0 1 14 45 6 1 0
C. cf. bracteosa 0 0 1 1 58 23 0 0 0 1 21 5 11.5 1 0
C. cf. bracteosa 0 0 1 1 40 15 0 0 0 1 10 6 7 1 0
C. cf. nitens 1 0 0 0 19.5 42 0 1 -9999 -9999 15 3.3 23 1 0
C. cf. nitens 1 0 0 0 25 28 0 1 -9999 -9999 9 2 12 1 0
C. cf. nitens 1 0 0 0 10 3 0 1 -9999 -9999 85 25 95 1 0
C. cf. nitens 1 0 0 0 26 4.7 0 1 -9999 -9999 21 45 36 1 0
C. curvata 0 1 0 0 24 1.7 0 1 -9999 -9999 155 1.5 16.5 0 1
C. curvata 0 1 0 0 16 14 0 1 -9999 -9999 5 1.5 35 0 1
C. curvata 0 1 0 0 35 18 O 1 -9999 -9999 14 2 20 0 1
C. curvata 0 1 0 0 32 1.3 0 I -9999 -9999 12 1 9 0 1
C. curvata 0 1 0 0 46 1.8 0 1 -9999 -9999 11 1.6 14 0 1
C. curvata 0 1 0 0 30 22 0 1 -9999 -9999 155 15 14 0 1
C. curvata 0 1 0 0 14 1.6 0 1 -9999 -9999 8.5 1.1 7 0 1
C. curvata 0 1 0 0 15 1.8 0 1 -9999 -9999 10 1.2 7 0 1
C. curvata 0 1 0 0 54 2 0 1 -9999 -9999 17 1.1 135 0 1
C. curvata 0 1 0 0 17 1.5 0 1 -9999 -9999 8 14 95 0 1
C. curvata 0 1 0 0 24 19 0 1 -9999 -9999 115 2.5 7 0 1
C. discolor 0 0 1 0 17 16 1 1 -9999 -9999 8 1 15 1 0
C. eminii 1 0 0 0 38 1.7 0 1 -9999 -9999 25 1.7 38 0 1
C. eminii 1 0 0 0 29 1.6 0 1 -9999 -9999 11 1.5 10 0 1
C. eminii 1 0 0 0 75 3 0 1 -9999 -9999 69 3 61 0 1
C. eminii 1 0 0 0 51 2.6 0 1 -9999 -9999 18 2 16.5 0 1
C. eminii 1 0 0 0 40 22 0 1 -9999 -9999 23 2.7 22 0 1
C. eminii 1 0 0 0 75 4.8 0 1 -9999 -9999 44 4 45 0 1
C. eminii 1 0 0 0 32 2 0 1 -9999 -9999 17 1.2 14 0 1
C. eminii 1 0 0 0 58 3 0 1 -9999 -9999 29 26 27 0 1
C. filifolia 0 0 1 1 32 08 0 1 -9999 -9999 8 2 2.5 1 0
C. filifolia 0 0 1 1 31 0.8 0 1 -9999 -9999 5 1.8 2 1 0
C. filifolia 0 0 1 1 20 0.5 0 1 -9999 -9999 5 1.5 25 1 0
C. filifolia 0 0 1 1 39 05 0 1 -9999 -9999 45 1.8 2 1 0
C. filifolia 0 0 1 1 30 07 0 1 -9999 -9999 105 2 23 1 0
C. filifolia 0 0 1 1 34 06 0 1 -9999 -9999 7 2 2 1 0
C. filifolia 0 0 1 1 17 0.7 0 1 -9999 -9999 5 1.5 2 1 0
C. filifolia 0 0 1 1 31 0.6 0 1 -9999 -9999 69 1.5 3 1 0
C. filifolia 0 0 1 1 31 0.7 0 1 -9999 -9999 10 2 5.5 1 0
C. glomerata 1 0 0 0 -9999 -9999 O 1 -9999 -9999 47.5 19 98 1 0
C. glomerata 1 0 0 0 54 13 0 1 -9999 -9999 21 13 62 1 0
C. glomerata 1 0 0 0 104 14 0 1 -9999 -9999 24 12 52 1 0
C. glomerata 1 0 0 0 40 18 0 1 -9999 -9999 25 16 41 1 0
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Characters/character states

Species

16 16 16 16 17 18 19 20 21 21 22 23 24 26 26
C. glomerata 1 0 0 0 -9999 18 0 1 -9999 -9999 23 12.5 44 1 0
C. glomerata 1 0 0 0 -9999 20 0 1 -9999 -9999 21 14 375 1 0
C. glomerata 1 0 0 0 -9999 24 0 1 -9999 -9999 29 22 59 1 0
C. glomerata 1 0 0 0 46 20 0 1 -9999 -9999 29 14 60 1 0
C. nitens 1 0 0 0 43 35 0 1 -9999 -9999 27 33 38 0 1
C. nitens 1 0 0 0 22 47 0 1 -9999 -9999 105 33 18 0 1
C. nitens 1 0 0 0 31 42 0 I -9999 -9999 16.5 2.7 18 0 1
C. nivicola 0 1 0 0 105 2 0 1 -9999 -9999 3.5 1 25 0 1
C. nivicola 0 1 0 0 6 2.4 0 1 -9999 -9999 3 1.5 27 0 1
C. nivicola 0 1 0 0 10 22 0 1 -9999 -9999 6.5 1.6 4 0 1
C. nivicola 0 1 0 0 7 2.3 0 1 -9999 -9999 38 16 35 0 1
C. nivicola 0 1 0 0 12 24 0 1 -9999 -9999 58 1.8 3.5 0 1
C. nivicola 0 1 0 0 20 25 0 1 -9999 -9999 9 2 45 0 1
C. nivicola 0 1 0 0 6 2.8 0 1 -9999 -9999 45 1.8 3 0 1
C. nivicola 0 1 0 0 23 28 0 1 -9999-9999 95 19 42 0 1
C. nivicola 0 1 0 0 5 1.9 0 1 -9999 -9999 27 12 2 0 1
C. nivicola 0 1 0 0 55 22 0 1 -9999 -9999 55 13 63 0 1
C. nivicola 0 1 0 0 53 241 0 1 -9999 -9999 3 12 25 0 1
C. nivicola 0 1 0 0 9 2.5 0 1 -9999 -9999 8 1.5 105 0 1
C. nivicola 0 1 0 0 145 25 0 1 -9999-9999 75 15 35 0 1
C. perrieri 1 0 0 0 21 1.5 0 1 -9999 -9999 6 1.5 7 1 0
C. perrieri 1 0 0 0 25 33 0 1 -9999 -9999 17.5 32 32 1 0
C. perrieri 1 0 0 0 23 53 0 1 -9999-9999 9 57 14 1 0
C. perrieri 1 0 0 0 24 4 0 1 -9999 -9999 12 35 19 1 0
C. perrieri 1 0 0 0 27 39 O 1 -9999 -9999 75 4 13 1 0
C. perrieri 1 0 0 0 16 26 0 1 -9999-9999 5 24 58 1 0
C. rodwayi 0 1 0 0 25 15 0 1 -9999 -9999 2 2 2.8 0 1
C. rodwayi 0 1 0 0 3 1.2 0 1 -9999 -9999 2 1.5 3 0 1
C. rodwayi 0 1 0 0 4 1.3 0 1 -9999 -9999 1.7 1.6 2 0 1
C. rodwayi 0 1 0 0 2.5 1 0 1 -9999 -9999 2 09 28 0 1
C. rodwayi 0 1 0 0 35 15 0 1 -9999-9999 26 12 3.7 0 1
C. rodwayi 0 1 0 0 4 1.6 0 1 -9999 -9999 2 1.5 25 0 1
C. schlechteri 1 0 0 0 405 58 0 1 -9999 -9999 175 45 59 l 0
C. schlechteri 1 0 0 0 41 8 0 1 -9999 -9999 15 45 40 1 0
C. schlechteri 1 0 0 0 56 6 0 1 -9999 -9999 18 32 35 1 0
C. schlechteri 1 0 0 0 58 7 0 1 -9999 -9999 -9999 7.5 48 1 0
C. schlechteri 1 0 0 0 57 8 0 1 -9999 -9999 33 6 545 1 0
C. schlechteri 1 0 0 0 46 4.5 0 1 -9999 -9999 125 25 37 | 0
C. schlechteri 1 0 0 0 43 53 0 1 -9999 -9999 15 3 365 I 0
C. schoenoides 0 1 0 0 13 1 0 1 -9999 -9999 9.5 1 6 0 1
C. schoenoides 0 1 0 0 14 12 0 1 -9999 -9999 12 1.2 7 0 1
C. schoenoides 0 1 0 0 16 13 0 1 -9999 -9999 10.5 1.1 10 0 1
C. schoenoides 0 1 0 0 8 09 O 1 -9999 -9999 7.5 1 10 0 1
C.schoenoides 0 1 0 0 15 13 0 1 -9999-9999 14 1 95 0 1
C.schoenoides 0 1 0 0 14 12 0 1 -9999-9999 11 1 7 0 1
C.schoenoides 0 1 0 0 8 09 0 1 -9999-9999 45 08 3 0 1
C. schoenoides 0 1 0 0 20 16 O 1 -9999 -9999 9 14 7 0 1
C. schoenoides 0 1 0 0 11 1 0 1 -9999 -9999 7 0.9 9 0 1
C. schoenoides 0 1 0 0 135 12 0 1 -9999 -9999 7.5 1 3.8 0 1
C. ulugurensis 1 0 0 0 65 55 0 1 -9999 -9999 24 45 35 1 0
C. ulugurensis 1 0 0 0 34 32 0 1 -9999 -9999 17 3 26 1 0
C. ulugurensis 1 0 0 0 37 5 0 1 -9999 -9999 135 4.6 25 1 0
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Characters/character states

Species

27 28 28 28 29 30 31 34 35 38 39 39 40 41 41
C. alpina 1 0 0 1 10 15 25 9 0 5 1 0 3 0 1
C. alpina 1 0 0 1 10 2 18 95 0 5 1 0 3 0 1
C. alpina 1 0 0 1 45 1 11 10 0 5 1 0 3 0 1
C. alpina 1 0 0 1 15 4 6 9.5 0 5 1 0 3 0 1
C. alpina 1 0 0 1 12 2 9 12 0 6 1 0 4 0 1
C. alpina 1 0 0 1 6.5 25 6 9 0 5 1 0 3 0 1
C. alpina 1 0 0 1 4 2 4 95 0 5 1 0 3 0 1
C. alpina 1 0 0 1 95 4 7 9 0 5 1 0 3 0 1
C. alpina 1 0 0 1 7 0.7 3 105 0 6 1 0 4 0 1
C. alpina 1 0 0 1 7 2 14 92 0 5 1 0 3 0 1
C. alpina 1 0 0 1 20 1.5 6 9 0 6 1 0 4 0 1
C. alpina 1 0 0 1 5 2 15 108 O 6 1 0 4 0 1
C. alpina 1 0 0 1 20 18 22 9 0 6 1 0 4 0 1
C. alpina 1 0 0 1 10 1.5 4 9.5 0 6 1 0 4 0 1
C. alpina 1 0 0 1 5 25 & 101 O 5 1 0 3 0 1
C. alpina 1 0 0 1 16 4 8§ 103 0 6 1 0 4 0 1
C. alpina 1 0 0 1 10 3 3 95 0 6 1 0 4 0 1
C. alpina 0 -9999 -9999 -9999 7 3 4 10 0 5 1 0 3 0 1
C. alpina 1 0 0 1 40 3 7 115 0 6 1 0 4 0 1
C. alpina 1 0 0 1 13 35 13 10 0 6 1 0 4 0 1
C. alpina 1 0 0 1 12 2 7 108 O 5 1 0 3 1 1
C. alpina 1 0 0 1 125 25 18 95 O 5 1 0 3 0 1
C. alpina 1 0 0 1 45 3 26 9.5 0 6 1 0 4 0 1
C. alpina 1 0 0 1 45 2 24 11 0 5 1 0 3 0 1
C. alpina 1 0 0 1 14 3 7 10 0 5 1 0 3 0 1
C. alpina 1 0 0 1 15 2 15 95 0 5 1 0 3 0 1
C. alpina 1 0 0 1 25 2 14 107 O S 1 0 3 0 1
C. alpina 0 -9999 -9999 -9999 12 2.5 7 83 0 6 1 0 4 0 1
C. alpina 1 0 0 1 45 2 19 105 O 6 1 0 4 0 1
C. alpina 1 0 0 1 23 3 15 101 O 7 1 0 5 0 1
C. alpina 1 0 0 1 1225 10 97 0 6 1 0 4 0 1
C. alpina 1 0 0 1 15 3 8 8.8 0 6 1 0 4 0 1
C. alpina 1 0 0 1 10 25 11 103 O 5 1 0 3 0 1
C. alpina 1 0 0 1 20 2 6 10 0 6 1 0 4 0 1
C. alpina 1 0 0 1 5.5 2 12 94 0 5 1 0 3 0 1
C. alpina 1 0 0 1 7 4 15 125 O 5 1 0 3 0 1
C. alpina 1 0 0 1 23 35 8 97 0 5 1 0 3 0 1
C. alpina 1 0 0 1 14 2 7 10 0 S 1 0 3 0 1
C. alpina 1 0 0 1 15 25 9 101 O 5 1 0 3 0 1
C. angustissima 0 -9999 -9999 -9999 17 3 12 61 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 9999 18 15 27 57 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 50 3 23 6.1 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 70 35 15 5.8 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 90 3 14 59 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 40 12 24 6 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 20 15 20 57 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 30 33 65 0 5 0 1 3 1 0
C. angustissima 0 -9999 -9999 -9999 45 3 35 51 0 5 0 1 3 1 1
C. borbonica 0 -9999-9999 -9999 10 15 16 52 O 5 0 1 3 1 1
C. borbonica 0 -9999 -9999 -9999 0 05 55 55 0 6 0 1 4 0 1
C. bracteosa 4 1 0 0 0 05 300 74 0 5 0 1 3 1 0
C. bracteosa 3 1 0 0 0 04 200 6 0 5 0 1 3 1 0
C. bracteosa 4 1 0 0 0 06 200 54 0 5 0 1 3 1 0
C. bracteosa 8 1 0 0 0 02 100 6.3 0 5 0 1 3 1 0
C. bracteosa 3 1 0 0 0 09 140 6 0 5 0 1 3 l 0
C. bracteosa 4 1 0 0 12 1 150 5.9 0 5 0 1 3 I 0
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Characters/character states

Species

27 28 28 28 29 30 31 34 35 38 39 39 40 41 41
C. bracteosa 7 1 0 0 0 05 200 5.3 0 5 0 1 3 1 0
C. capitellata 3 1 0 0 10 05 100 6.8 0 5 0 1 3 1 0
C. capitellata 2 1 0 0 0 1 130 6.3 0 5 0 1 3 1 0
C. capitellata 3 1 0 0 0 0.5 120 6 0 5 0 1 3 1 0
C. capitellata 5 1 0 0 0 02 300 57 0 5 0 1 3 1 1
C. capitellata 5 1 0 0 15 05 130 6 0 5 0 1 3 1 1
C. capitellata 3 1 0 0 0 03 110 6.7 0 5 0 1 3 1 0
C. capitellata 4 1 0 0 9 1 110 66 0 5 0 1 3 1 0
C. capitellata 3 1 0 0 0 02 150 62 0 5 0 1 3 1 0
C. capitellata 2 1 0 0 0 13 60 58 0 5 0 1 3 1 0
C. capitellata 2 1 0 0 0 07 50 64 0 4 0 1 2 1 0
C. capitellata 3 1 0 0 0 1 100 5 0 5 0 1 3 1 0
C. cf. bracteosa 0 0 1 0 0 2 60 6.1 0 5 0 1 3 1 0
C. cf. bracteosa 0 0 1 0 0 1 25 65 0 5 0 1 3 1 0
C. cf. bracteosa 0 0 1 0 0 05 18 8 0 5 0 1 3 1 0
C. cf. bracteosa 0 0 1 0 25 2 100 75 0 6 0 1 4 1 0
C. cf. bracteosa 2 0 1 0 35 3 80 7 0 S 0 1 3 1 0
C. cf.bracteosa 2 0 1 0 0 40 7 0 5 0 1 3 1 0
C. cf. nitens 30 1 0 3 05 13 55 0 S5 0 1 3 0 1
C. cf. nitens 3 0 1 0 10 1 38 53 0 5 0 1 3 1 0
C. cf. nitens 4 0 1 0 0 07 100 5.1 0 5 0 1 3 0 1
C. cf. nitens 5 0 1 0 0 06 300 5.1 0 5 0 1 3 1 0
C. curvata 1 0 1 1 12 15 14 99 0 5 1 0 3 0 1
C. curvata 1 0 1 1 8 2 15 10 0 5 1 0 3 0 1
C. curvata 2 0 1 1 10 3 21 103 O 5 1 0 3 0 1
C. curvata 1 0 1 1 23 6 15 10 0 5 1 0 3 0 1
C. curvata 1 0 1 1 10 35 34 105 O 5 1 0 3 0 1
C. curvata 1 0 1 1 39 2 30 105 0 6 1 0 4 0 1
C. curvata 1 0 1 1 30 2 15 11 0 6 1 0 4 0 1
C. curvata 1 0 1 1 12 2 23 8.5 0 5 1 0 3 0 1
C. curvata 1 0 1 1 20 3 20 11 0 5 1 0 3 0 1
C. curvata 1 0 1 1 20 2 20 95 0 6 1 0 4 0 1
C. curvata 1 0 1 1 15 2 28 9 0 5 1 0 3 0 1
C. discolor 2 1 0 0 0 1 40 10.1 1 6 -9999 -9999 4 1 0
C. eminii 0 -9999 -9999 -9999 7 2 60 7 0 4 0 1 3 1 0
C. eminii 0 -9999 -9999 -9999 25 2 27 59 0 4 0 1 3 1 0
C. eminii 0 -9999 -9999 -9999 5 25 15 17 0 5 0 1 3 0 1
C. eminii 0 -9999 -9999 -9999 5 2 74 8 0 4 0 1 3 1 0
C. eminii 0 -9999 -9999 -9999 6 130 6.6 0 4 0 1 3 1 0
C. eminii 0 -9999 -9999 -9999 7 3 120 0 4 0 1 3 1 0
C. eminii 0 -9999 -9999 -9999 10 2.5 40 8 0 4 0 1 3 1 0
C. eminii 0 -9999 -9999 -9999 10 2 100 7.6 0 4 0 1 3 1 0
C. filifolia 1 o o 1 o0 2 25 10 ©O0 5 0 1 3 1 0
C. filifolia 1 o o 1 ©0 13 18 10 O 5 o0 1 3 10
C. filifolia 1 o o 1 4 1 15 8 ©0 5 0 1 3 1 0
C. filifolia 1 0 0 1 1 1.5 10 9 0 4 0 1 2 1 0
C. filifolia 1 o o 1 0 18 9 82 o0 5 0 1 3 1 0
C. filifolia 2 0o o0 1 0 15 14 9 ©0 5 0 1 3 1 0
C. filifolia 1 o o 1 0 15 18 95 ©0 5 0 1 3 1 0
C. filifolia 1 o0 o 1 37 1 19 8 0 4 0 1 2 1 0
C. filifolia 1 0 0 1 2 1 21 9 0 5 0 1 3 1 0
C. glomerata 55 1 0 0 0 02 2500 7.7 O 6 0 1 3 0 1
C. glomerata 21 1 0 0 35 05 500 0 6 0 1 3 0 1
C. glomerata 45 1 0 0 0 0.5 800 8 0 6 0 1 3 0 1
C. glomerata 11 1 0 0 0 01 1000 8.5 0 6 0 1 3 0 1
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Characters/character states

Species

27 28 28 28 29 30 31 34 35 38 39 39 40 41 41
C. glomerata 28 1 0 0 0 03 1500 8 0 6 0 1 3 0 1
C. glomerata 25 1 0 0 0 0.1 1000 6.2 0 6 0 1 3 0 1
C. glomerata 48 1 0 0 0 01 3000 38 0 6 0 1 3 0 1
C. glomerata 50 1 0 0 0 05 1400 08 0O 6 0 1 3 0 1
C. nitens 0 -9999 -9999 -9999 5 1 125 6.6 0 7 0 1 4 0 1
C. nitens 0 -9999 -9999 -9999 13 1.5 120 6 0 6 0 1 4 1 0
C. nitens 0 -9999 -9999 -9999 2 1 100 6.5 0 5 0 1 3 1 1
C. nivicola 1 0 0 1 6 1 10 16 0 5 1 0 3 0 1
C. nivicola 1 0 0 1 6 2 10 19 0 6 1 0 4 0 1
C. nivicola 1 0 0 1 4 25 9 145 0 5 1 0 3 0 1
C. nivicola i 0 0 1 6.5 25 14 18 0 S 1 0 3 0 1
C. nivicola 1 0 0 1 10 25 13 15 0 5 1 0 3 0 1
C. nivicola 1 0 0 1 5 25 25 15 0 5 1 0 3 0 i
C. nivicola 1 0 0 1 10 15 16 17 0 5 1 0 3 0 1
C. nivicolu 1 0 0 1 10 25 15 18 0 6 i 0 4 0 1
C. nivicola i 0 0 1 3 1.5 11 16 0 5 1 0 3 0 1
C. nivicolua 1 0 0 1 25 15 13 155 O 6 1 0 4 0 1
C. nivicola 1 0 0 1 11 2 9 135 0 5 1 0 3 0 1
C. nivicola 1 0 0 1 10 3 23 14 0 5 1 0 3 0 1
C. nivicola 1 0 0 1 5 2 16 155 0 5 1 0 3 0 1
C. perrieri 2 1 0 0 0 08 30 8 0 5 0 1 3 1 0
C. perrieri 3 1 0 0 0 0 50 173 0 5 0 1 3 ] 0
C. perrieri 3 1 0 0 0 07 300 65 0 5 0 1 3 1 1
C. perrieri 3 1 0 0 0 02 110 69 0 5 0 1 3 1 0
C. perrieri 3 1 0 0 0 05 200 72 0 5 0 1 3 1 1
C. perrieri 3 1 0 0 0 04 80 6 0 5 0 1 3 1 0
C. rodwayi 1 0 0 1 10 15 5 113 0 5 1 0 3 0 1
C. rodwayi 1 0 0 1 18 3 4 115 0 5 1 0 3 0 1
C. rodwayi 1 0 0 1 8 3 5 105 0O 5 1 0 3 0 1
C. rodwayi 0 -9999 -9999 -9999 14 3 4 105 O 5 1 0 3 0 1
C. rodwayi 1 0 0 1 14 1.5 9 10.5 0 5 i 0 3 0 1
C. rodwayi 1 0 0 1 10 23 4 11 0 5 1 0 3 0 1
C. schlechteri 9 1 0 0 0 0.7 400 45 0 5 0 1 3 1 0
C. schlechteri 20 1 0 0 0 0.5 500 4.9 0 6 0 1 4 1 0
C. schlechteri 11 1 0 0 0 0.7 120 4.6 0 7 0 1 4 0 1
C. schlechteri 10 1 0 0 0 05 300 75 0 6 0 1 3 0 1
C. schlechteri 13 1 0 0 0 04 400 5 0 5 0 1 3 1 0
C. schlechteri 6 1 0 0 0 02 250 4 0 5 0 1 3 1 0
C. schlechteri 10 1 0 0 5 1.3 240 43 0 5 0 1 3 1 0
C. schoenoides 0 -9999 -9999 -9999 20 3 9 8.8 0 6 1 0 3 0 1
C. schoenoides 0 -9999 -9999 -9999 15 3 6 9 0 5 1 0 3 1 0
C. schoenoides 0 -9999 -9999 -9999 40 1 6 9 0 6 1 0 3 0 1
C. schoenoides 1 0 0 1 11 4 5 9.7 0 6 1 0 3 0 1
C. schoenvides 0 -9999 99999999 40 35 5 95 ©0 5 1 0 3 1 0
C. schoenoides 0 -9999 -9999 -9999 15 6 6 9 0 5 1 0 3 1 0
C. schoenoides 1 0 0 1 6 3 4 95 0 5 1 0 3 1 0
C. schoenoides 0 -9999 -9999 -9999 30 3 5 10 0 6 1 0 3 0 1
C. schoenoides 1 0 0 1 25 2 4 95 0 6 1 0 3 0 1
C. schoenoides 1 0 0 1 19 2 7 82 0 6 1 0 3 0 1
C. ulugurensis 6 0 1 0 0 1 300 57 0 5 0 1 3 1 0
C. ulugurensis 5 1 1 0 0 05 300 6 0 5 0 1 3 1 0
C. ulugurensis 6 0 1 0 0 1 300 6 0 5 0 1 3 1 0
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Characters/character states

Species

42 43 44 45 48 49 52 53 57 59 62 62 63 64 74
C. alpina 8 1.5 -9999 -9999 0O 0 0 1 0 86 1 0 1.1 18 25
C. alpina 85 1.1 -9999-9999 0 0 0 1 0 95 1 0 1 12 26
C. alpina 9 1.2 -9999 -9999 0 0 0 1 0 93 1 0 1 1.5 22
C. alpina 86 1.8 -9999-9999 0O 0 0 1 0 94 1 0 15 15 17
C. alpina 105 1.8 -9999 -9999 © 0 0 1 0 118 1 0 1.2 1.8 -9999
C. alpina 83 1.2 -9999-9999 0 0 0 1 0 9l 1 0 12 16 26
C. alpina 91 15 -9999 -9999 O 0 0 1 0 93 1 0 15 13 -999
C. alpina 75 2 -9999 -9999 0O 0 0 1 0 78 1 0 2 1.1 22
C. alpina 9 1.5 -9999-9999 0 0 0 1 0 95 1 0 12 15 -9999
C. alpina 83 1.7 -9999-9999 0 0 0 1 0 87 1 0 1.5 1.7 -9999
C. alpina 83 1 -9999 -9999 0O 0 0 1 0 82 1 0 16 15 25
C. alpina 9.5 1.5 -9999 -9999 O 0 0 1 0 95 1 0 2 12 22
C. alpina 82 1.5 -9999-9999 0 0 0 1 o 77 1 0 1.5 11 -9999
C. alpina 8 1.3 -9999 -9999 0 0 0 1 0 8 1 0 1 22 9999
C. alpina 95 1.6 -9999-9999 © 0 0 1 0 103 1 0 13 18 21
C. alpina 86 1.6 -9999-9999 O 0 0 1 0 9 1 0 1.6 12 21
C. alpina 83 1.6 -9999 -9999 O 0 0 1 0 98 1 0 12 2 -9999
C. alpina 7 1 -9999 -9999 0 0 0 1 0 88 1 0 08 15 21
C. alpina 99 1.8 -9999-9999 0 0 0 1 0 108 1 0 1 1.3 -9999
C. alpina 9.1 1.6 -9999 -9999 O 0 0 1 0 83 1 0 1 1 -9999
C. alpina 95 1.2 -9999 -9999 © 0 0 15 0 95 1 0 2 1.2 -9999
C. alpina 83 1.5 -9999-9999 0 0 0 1 0 78 1 0 1.7 13 22
C. alpina 8 1.4 -9999 -9999 0 0 0 1 0 81 1 0 1 09 21
C. alpina 10 2 -9999 -9999 0 0 0 1 0 96 1 0 2 12 29
C. alpina 93 1.5 -9999 -9999 O 0 0 1 0 9 1 0 2 1.4 -9999
C. alpina 86 1.5 -9999 -9999 0 0 0 1 0 88 1 0 2 15 23
C. alpina 102 2 -9999-9999 O 0 0 1 0 95 1 0 25 I -9999
C. alpina 73 1.7 -9999 -9999 0O 0 0 1 0 75 1 0 12 1 21
C. alpina 9 1.8 -9999 -9999 0 0 0 1 0 85 1 0 1.5 1.2 -9999
C. alpina 8.6 1.4 -9999-9999 0 0 0 1 0 85 1 0 15 11 24
C. alpina 93 1.7 -9999 -9999 0 0 0 1 0 10 1 0 15 15 25
C. alpina 82 1.7 -9999 -9999 0 0 0 1 0 77 1 0 2 15 11
C. alpina 95 2 -9999-9999 0 0 0 1 0 102 1 0 2 19 25
C. alpina 88 1.8 -9999-9999 0O 0 0 1 0 89 1 0 14 15 23
C. alpina 87 1.8 -9999-9999 0 0 0 1 0 87 1 0 17 L1 -9999
C. alpina 101 2 -9999 -9999 0 0 0 1 0 115 1 0 1.7 1 25
C. alpina 88 1.6 -9999 -9999 0 0 0 1 0 82 1 0 1.1 0.8 -9999
C. alpina 93 1.6 -9999 -9999 0 0 0 1 0 10 1 0 1.5 1 27
C. alpina 9.9 2.1 -9999-9999 0 0 0 1 0 105 1 0 1.6 13 -9999
C. angustissima 54 1.7 3 0.6 1 1 0 2 1 1.8 0 1 -9999 -9999 1.6
C. angustissima 52 1.8 3.5 1 1 1 0 2 1 4 0 1 -9999 -9999 2.2
C. angustissima 5.1 15 47 13 1 1 0 2 1 3 0 1 -9999 -9999 2
C. angustissima 52 18 43 1 1 1 0 2 1 32 0 1 -9999 -9999 15
C. angustissima 52 19 44 1.1 1 1 0 2 1 35 0 1 -9999 -9999 1.6
C. angustissima 55 17 44 038 1 1 0 2 1 26 0 1 -9999 -9999 1.5
C. angustissima 53 12 36 1 1 1 0 2 1 3.5 0 1 -9999 -9999 1.8
C. angustissima 5.5 2 5 1.4 1 1 0 2 1 3 0 1 -9999 -9999 1.6
C. angustissima 4.6 1.1 1.8 05 1 1 0 15 1 41 0 1 -9999 -9999 2.3
C. borbonica 48 15 45 1 1 1 0 15 1 18 0 1 -9999 -9999 -9999
C. borbonica 46 1.3 -9999 -9999 1 1 0 1 1 25 0 1 -9999 -9999 1.5
C. bracteosa 62 25 65 23 1 1 0 2 1 34 O 1 -9999 -9999 2.7
C. bracteosa 55 22 48 13 1 1 0 2 1 26 0 1 -9999 -9999 2
C. bracteosa 45 2 42 12 1 1 0 2 1 26 0 1 -9999 -9999 23
C. bracteosa 55 15 55 1 1 1 0 2 1 2.7 0 1 -9999 -9999 2.2
C. bracteosa 55 18 52 15 1 1 0 2 1 27 0 1 -9999 -9999 2.6
C. bracteosa 55 2 55 2 1 1 0 2 1 3.5 0 1 -9999 -9999 2.5

227



Characters/character states

Species

42 43 44 45 48 49 52 53 57 59 62 62 63 64 74
C. bracteosa 5 2 4.5 1 1 1 0 2 1 1.7 0 1 29
C. capitellata 55 21 55 15 1 1 0 2 1 29 0 1 -9999 -9999 2.4
C. capitellata 6 2 53 12 1 1 0 2 1 3 0 1 -9999 -9999 25
C. capitellata 54 2 5 1.2 1 1 0 2 1 23 0 1 -9999 -9999 2.7
C. capitellata 54 18 53 1.1 1 1 0 1.5 1 1.8 0 1 -9999 -9999 2.3
C. capitellata 57 15 5 1.2 1 1 0 1.5 1 1.5 0 1 -9999 -9999 2.5
C. capitellata 6 1.6 59 15 1 1 0 2 1 2.2 0 1 -9999 -9999 2.8
C. capitellata 58 138 5 1 I 1 0 2 1 24 0 1 -9999 -9999 22
C. capitellata 56 2 44 1 1 1 0 2 1 28 0 1 -9999 -9999 2.7
C. capitellata 53 16 47 1.2 1 1 0 2 1 3.1 0 1 -9999 -9999 2.2
C. capitellata 59 2 5S4 15 1 1 0 2 1 3.1 0 1 -9999 -9999 2.8
C. capitellata 44 17 42 15 1 1 0 2 1 2.1 0 1 -9999 -9999 23
C. cf. bracteosa 5 1.8 5 1.7 1 1 0 2 1 3 0 1 -9999 -9999 2
C. cf bracteosa 62 19 47 09 1 1 0 2 1 31 0 I -9999 -9999 2.5
C. cf. bracteosa 6.6 2 55 1.8 1 1 0 2 1 3.7 0 1 -9999 -9999 2.7
C. cf. bracteosa 6.7 2 57 1.6 1 1 0 2 1 32 0 1 -9999 -9999 2.3
C. cf. bracteosa 6.1 2 53 12 1 1 0 2 1 3.5 0 1 -9999 -9999 2.2
C. cf. bracteosa 6.5 2 6 15 1 1 0 2 1 3 0 1 -9999 -9999 2.2
C. cf. nitens 5 1 -9999 -9999 1 1 0 1 1 4.3 0 1 -9999 -9999 1.4
C. cf. nitens 48 15 32 06 1 1 0 2 1 3.5 0 1 -9999 -9999 1.9
C. cf. nitens 45 1.2 -9999 -9999 1 1 0 1 1 35 0 1 -9999 -9999 1.7
C. cf. nitens 43 1.2 -9999 -9999 1 1 0 1 1 42 0 1 -9999 -9999 14
C. curvata 92 14 -9999 -9999 0 0 0 1 0 8.5 1 0 0.6 1.7 -9999
C. curvata 9.5 1.5 -9999 -9999 0 0 0 1 0 8.9 1 0 0.7 2 3.6
C. curvata 84 19 -9999 -9999 0 0 0 1 0 9.1 1 0 0.6 1.6 -9999
C. curvata 85 1.6 -9999 -9999 0 0 0 1 0 7.8 1 0 06 1.7 28
C. curvata 10.1 1.8 -9999 -9999 0O 0 0 1 0 105 1 0 0.7 26 42
C. curvata 9.8 1.3 -9999 -9999 0 0 0 1 0 9.2 1 0 0.7 25 43
C. curvata 9.5 2 -9999 -9999 0 0 0 1 0 9 1 0 0.6 2 2.8
C. curvata 79 1.7 -9999 -9999 0 0 0 1 0 7.8 1 0 05 16 4.1
C. curvata 10.1 2 -9999 -9999 0O 0 0 1 0 9.1 1 0 05 25 43
C. curvata 8.5 2 -9999 -9999 0 0 0 1 0 9.5 1 0 1 25 32
C. curvata 82 1.5 -9999 -9999 0 0 0 1 0 9.5 1 0 09 23 23
C. discolor 9.6 1.7 9 1.2 0 0 0 2 1 105 1 0 04 55 3.7
C. eminii 6.5 1.5 -9999 -9999 0 0 0 1 1 6 0 1 -9999 -9999 3.8
C. eminii 5.5 1 -9999-9999 0 0 0 1 1 5 0 1 -9999 -9999 14
C. eminii 72 1.5 -9999 -9999 0 0 0 1 1 32 0 1 -9999 -9999 4
C. eminii 7 14 -9999 -9999 0 0 0 1 1 5.5 0 1 -9999 -9999 3.5
C. eminii 6 1.5 -9999 -9999 0 0 0 1 1 4.6 0 1 -9999 -9999 3.7
C. eminii 75 1.1 -9999 -9999 0 0 0 1 1 54 0 1 -9999 -9999 3.5
C. eminii 7.5 1.4 -9999 -9999 0 0 0 1 1 6.7 0 1 -9999 -9999 4
C. eminii 7 1.2 -9999 -9999 0 0 0 1 1 5 0 1 -9999 -9999 35
C. filifolia 9 24 8 1.2 1 1 0 2 1 7.8 0 1 -9999 -9999 4
C. filifolia 95 2 71 11 1 1 0 2 1 49 0 1 -9999-9999 4
C. filifolia 77 19 65 1.1 1 1 0 2 1 41 0 1 -9999-9999 35
C. filifolia 79 21 65 12 1 1 0 2 1 4.5 0 1 -9999 -9999 29
C. filifolia 72 14 43 1 1 1 0 2 1 3 0 1 -9999-9999 238
C. filifolia 8 2 65 1.1 1 1 0] 2 1 0 1 -9999 -9999 -9999
C. filifolia 83 2 72 13 1 1 0 2 1 5.5 0 1 -9999 -9999 33
C. filifolia 7.7 2 67 13 1 1 0 2 1 44 0 1 -9999 -9999 2.7
C. filifolia 86 22 7 1 1 1 0 2 1 65 0 1 -9999 -9999 -9999
C. glomerata 62 2 6 15 1 1 0 2 0 38 0 1 -9999 -9999 3.1
C. glomerata 65 18 65 1.5 1 1 0 2 0 3.6 0 1 -9999 -9999 24
C. glomerata 6 2.8 6 2 1 1 0 2 0 33 0 1 -9999 -9999 3.6
C. glomerata 73 2 7 1.6 1 1 0 2 1 32 0 1 -9999 -9999 3
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Characters/character states

Species

42 43 44 45 48 49 52 53 57 59 62 62 63 64 74
C. glomerata 62 2 7 2 1 1 0 2 0 37 0 1 -9999 -9999 2.7
C. glomerata 58 25 58 18 1 1 0 2 1 33 0 1 -9999 -9999 3
C. glomerata 6.8 2 6 1.5 1 1 0 2 1 3.1 0 1 -9999 -9999 3
C. glomerata 75 21 58 15 1 1 0 2 1 34 0 1 -9999 -9999 4
C. nitens 54 2 51 12 1 1 0 2 1 25 0 1 -9999 -9999 1.5
C. nitens 5 2 45 13 1 1 0 2 1 3.2 0 1 -9999 -9999 1.7
C. nitens 5 1.4 5 1 1 1 0 1.5 1 3 0 1 -9999 -9999 1.5
C. nivicola 15 2.4 -9999 -9999 0O 0 0 1 0 145 1 0 1.6 1.7 3
C. nivicola 17 2.6 -9999 -9999 O 0 0 1 0 165 1 0 1.2 1.7 -9999
C. nivicola 13.7 3 -9999 -9999 O 0 0 1 0 14 1 0 1.7 15 34
C. nivicola 162 2.5 -9999 -9999 0O 0 0 1 0 155 1 0 1.6 16 33
C. nivicola 13.6 3.1 -9999 -9999 0 0 0 1 0 141 1 0 1.7 0.8 -9999
C. nivicola 14 22 -9999-9999 0O 0 0 1 0 1.6 1 0 21 1.5 -9999
C. nivicola 16 2.1 -9999 -9999 0 0 0 1 0 15 1 0 1.5 23 4
C. nivicola 1.6 3 -9999-9999 0 0 0 1 0 14 1 0 15 1 26
C. nivicola 15 2 -9999 -9999 0O 0 0 1 0 13 1 0 1 1 -9999
C. nivicola 135 2.5 -9999 -9999 0 0 0 1 0 14 1 0 1.5 25 27
C. nivicola 127 2 -9999 -9999 0O 0 0 1 0 14 1 0 1.6 2.1 -9999
C. nivicola 125 2 -9999 -9999 0 0 0 1 0 15 1 0 2 1.7 36
C. nivicola 135 2.8 -9999 -9999 O 0 0 1 0 138 1 0 1.6 12 -9999
C. perrieri 67 22 65 15 1 1 0 2 1 2.7 0 1 -9999 -9999 2.5
C. perrieri 6.8 2 63 15 1 1 0 2 1 2.6 0 1 -9999 -9999 3
C. perrieri 59 14 51 12 1 1 0 1.5 1 2 0 1 -9999 -9999 2.6
C. perrieri 65 23 56 1.7 1 1 0 2 1 3.5 0 1 -9999 -9999 3
C. perrieri 6.5 2 56 1.1 1 1 0 1.5 1 3 0 1 -9999 -9999 2
C. perrieri 5.6 2 4.5 1 1 1 0 2 1 3.2 0 1 -9999 -9999 2.8
C. rodwayi 108 1.1 -9999 -9999 O 0 0 1 0 13 1 0 1.5 1.8 -9999
C. rodwayi 10.5 1.9 -9999 -9999 O 0 0 1 0 107 1 0 1.7 25 32
C. rodwayi 9 1 -9999 -9999 0 0 0 1 0 9.8 1 0 1 24 33
C. rodwayi 96 1.5 -9999 -9999 O 0 0 1 0 105 1 0 09 27 29
C. rodwayi 9.8 1.3 -9999 -9999 O 0 0 1 0 105 1 0 1.1 26 29
C. rodwayi 10.5 1.3 -9999 -9999 0O 0 0 1 0 11 1 0 1.5 1.5 -9999
C. schlechteri 38 18 38 15 0 0 1 2 1 24 0 1 -9999 -9999 1.3
C. schlechteri 36 18 43 15 0 0 1 2 1 3 0 1 -9999 -9999 1.8
C. schlechteri 4 1.5 4 1.5 0 .0 1 2 0 2.6 0 1 -9999 -9999 -9999
C. schlechteri 6.8 2 55 18 1 1 0 2 0 3.6 0 1 -9999 -9999 -9999
C. schlechteri 42 12 4 0.5 0 0 1 2 0 2.8 0 1 -9999 -9999 2.5
C. schlechteri 35 15 33 1 0 0 1 2 1 23 0 1 -9999 -9999 -9999
C. schlechteri 37 18 34 14 0 1 1 2 1 32 0 1 -9999 -9999 1.7
C. schoenoides 73 18 75 1 0 0 0 2 0 9 1 0 07 2 31
C. schoenoides 8 24 71 12 0 0 0 2 0 7 1 0 0.8 2 9999
C. schoenoides 77 21 66 13 0 1 0 2 0 6.5 1 0 08 15 23
C. schoenoides 83 22 71 1 0 0 0 2 0 9 1 0 1 1.5 -9999
C.schoenoides 85 2 68 1 0 0 0 2 0 75 1 0 07 1 -9999
C. schoenoides 83 23 75 1 0 0 0 2 0 82 1 0 07 15 -9999
C. schoenoides 8 1.7 7 1 0 0 0 2 0 85 1 0 08 15 -9999
C.schoenoides 77 22 57 1 0 0 0 2 0 75 1 0 08 15 -9999
C. schoenoides 8.5 2 7.8 1 0 0 0 2 0 938 1 0 1 1.6 14
C. schoenoides 7.5 2 65 09 0 0 0 2 0 8 1 0 08 25 21
C. ulugurensis 52 15 43 1 1 1 0 2 1 24 O 1 -9999 -9999 2
C. ulugurensis 5 18 41 11 1 1 0 2 1 28 0 1 -9999 -9999 1.7
C. ulugurensis 51 18 47 13 1 1 0 2 1 2.8 0 1 -9999 -9999 1.5
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Characters/character states

Species

75 76 77 80 81 82 88 90 91 92 94
C. alpina 005 01 3 31 03 1 0 1 27 1 05
C. alpina 0.1 01 3 35 03 1 0 1 31 1.1 05
C. alpina 0.1 0.1 3 5 0.4 1 0 1 3 1 0.5
C. alpina 0.15 0.1 3 43 02 1 0 1 3 1 03
C. alpina -9999 -9999 3 5 0.3 1 0 1 33 08 0S5
C. alpina 0.1 0.1 3 32 02 1 0 1 28 09 06
C. alpina -9999 -9999 3 3.1 03 1 0 1 35 1 03
C. alpina 01 0.1 3 36 02 1 0 1 25 09 05
C. alpina -9999 9999 3 36 02 1 0 1 28 11 0S5
C. alpina -9999 -9999 3 28 03 1 0 1 26 08 05
C. alpina 0.1 0.05 3 45 02 1 0 1 27 09 05
C. alpina 0.05 005 3 4 03 1 0 1 3 1 0.5
C. alpina -9999 -9999 3 3 03 1 0 1 23 09 05
C. alpina -9999 -9999 3 3 0.2 1 0 1 3 1 0.4
C. alpina 0.1 0.1 3 3 03 1 0 1 3 1 04
C. alpina 01 01 3 46 03 1 0 1 27 08 05
C. alpina -9999 -9999 3 47 03 1 0 1 3 1 0.5
C. alpina 0.1 005 3 28 015 1 0 1 22 05 04
C. alpina -9999 -9999 3 55 035 1 0 1 3 08 05
C. alpina -9999 9999 3 34 03 1 0 1 34 09 05
C. alpina -9999 -9999 3 5 03 15 0 1 32 1 05
C. alpina 0.15 0.1 3 33 03 1 0 1 27 11 05
C. alpina 0.1 0.1 3 39 02 1 0 1 27 08 05
C. alpina 0.15 0.1 3 35 02 1 0 1 31 1.1 06
C. alpina -9999 -9999 3 3.6 03 1 0 1 3.1 1 0.6
C. alpina 0.1 005 3 5 0.2 1 0 1 29 09 04
C. alpina -9999 -9999 3 41 03 1 0 1 3 1 0.6
C. alpina 0.15 0.1 3 31 03 1 0 1 28 09 05
C. alpina -9999 -9999 3 4 03 1 0 1 29 09 0S5
C. alpina 0.05 005 3 3 0.2 1 0 1 27 09 0S5
C. alpina 0 0 3 4 04 1 0 1 3.1 09 04
C. alpina 03 0.1 3 3 0.3 1 0 1 25 09 06
C. alpina 0.05 0.1 3 44 03 1 0 1 34 09 05
C. alpina 01 01 3 33 025 1 0 1 33 09 04
C. alpina -9999 -9999 3 48 03 1 0 1 3 1 04
C. alpina 0.1 01 3 4 02 1 0 i 32 09 04
C. alpina -9999 -9999 3 39 03 1 0 1 32 12 06
C. alpina 02 0.1 3 42 03 1 0 1 34 1 0.6
C. alpina -9999 -9999 3 39 03 1 0 1 34 1 06
C. angustissima 0.15 015 3 08 03 2 1 1 2.8 1 0
C. angustissima 0.15 0.15 3 09 03 2 1 1 26 1.1 0
C. angustissima 0.1 0.1 3 09 02 2 1 1 29 09 0
C. angustissima 0.1 0.1 3 07 02 2 1 1 26 09 0
C. angustissima  0.05 0.1 3 1 015 2 1 1 28 09 0
C. angustissima  0.03 005 3 09 0.15 2 1 1 26 09 0
C. angustissima  0.05 0.1 3 1 0.3 2 1 1 29 09 0
C. angustissima  0.05 0.1 3 09 02 2 1 1 28 08 O
C. angustissima 0.1 0.1 3 11 02 15 1 1 2.7 1 0
C. borbonica -9999 -9999 3 06 0.15 15 1 0 19 08 O
C. borbonica 0.1 01 3 -0999 9999 1.5 1 0 -9999 -9999 0
C. bracteosa 02 0.1 3 08 02 2 1 0 25 13 0
C. bracteosa 01 005 3 09 02 2 1 0 23 1 0
C. bracteosa 015 01 3 07 02 2 1 0 23 08 0
C. bracteosa 0.15 0.1 3 1 0.2 2 1 0 2.2 1 0
C. bracteosa 03 005 3 0.7 015 2 1 0 2.5 1 0
C. bracteosa 0.1 0.1 3 07 02 2 1 0o 27 1 0
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Characters/character states

Species

75 76 77 80 81 82 88 90 91 92 94
C. bracteosa 02 015 3 0.5 015 2 1 0 26 1.1 0
C. capitellata 01 0.1 3 07 02 2 1 0 27 14 0
C. capitellata 0.15 0.1 3 05 02 2 1 0 22 12 0
C. capitellata 0.15 0.1 3 -9999 -9999 2 1 0 -9999 -9999 0
C. capitellata 0.1 0.1 303 02 15 1 o 21 11 0
C. capitellata 0.1 0.1 3 05 02 15 1 0 22 1.1 0
C. capitellata 01 0.1 3 04 02 2 1 0 25 13 0
C. capitellata 007 007 3 03 02 2 1 0 2 09 0
C. capitellata 01 0.1 3 0.7 0.15 2 1 0 2.1 08 0
C. capitellata 0.1 0.1 3 05 015 2 1 0 23 1 0
C. capitellata 01 01 3 07 03 2 1 0 25 12 0
C. capitellata 01 01 303 03 2 1 0 -9999 -9999 0
C. cf. bracteosa 03 0.1 3 09 015 2 1 1 2.8 1 0
C. cf. bracteosa 0.1 0.1 3 -9999 -9999 2 1 1 -9999 -9999 0
C. cf. bracteosa 02 0.1 309 02 2 1 1 3 1.1 0
C. cf. bracteosa 02 0.1 3 1.5 03 2 1 1 3 1 0
C. cf. bracteosa 025 0.1 3 14 02 2 1 1 3 09 0
C..cf. bracteosa 02 0.1 3 19 02 2 1 1 3.5 1 0
C. cf. nitens 01 01 3 0.7 02 1 1 0 2 0.6 0
C. cf. nitens 0.1 007 3 0.3 02 2 1 0 2.7 1 0
C. cf. nitens 0.1 0.1 3 05 015 1 1 0 1.7 0.8 0
C. cf. nitens 0.1 0.1 3 0.6 02 1 1 0 2 09 0
C. curvata -9999 -9999 3 37 02 1 1 1 3 09 03
C. curvata 01 0.1 3 3.1 02 1 1 1 35 1.1 03
C. curvata -9999 -9999 3 -9999 -9999 1 1 1 -9999 -9999 -9999
C. curvata 01 0.1 3 -9999 .9999 | 1 1 -9999 -9999 -9999
C. curvata 0.1 0.1 3 27 02 1 1 1 3.4 1 0.4
C. curvata 0.15 0.15 3 42 02 1 1 1 3.1 1 04
C. curvata 0.1 01 3 -9999 -9999 | 1 1 -9999 -9999 -9999
C. curvata 0.15 0.1 3 25 04 1 1 1 28 09 05
C. curvata 0.1 0.1 3 28 02 1 1 1 3 1.2 03
C. curvata 0.1 0.1 3 3.5 03 1 1 1 3.1 09 03
C. curvata 01 0.1 3 27 02 1 1 1 28 08 05
C. discolor 03 0.1 3 -9999 -9999 2 -9999 -9999 -9999 -9999 O
C. eminii 0.1 0.1 3 1.8 0.2 1 1 1 29 09 0
C. eminii 0.1 0.1 3 -9999 -9999 1 1 1 -9999 -9999 0
C. eminii 02 01 3 2 0.2 1 1 1 28 08 02
C. eminii 0.15 0.1 3 1.3 0.15 1 1 1 3 09 0
C. eminii 02 0.1 3 1.2 02 1 1 1 3 0.8 0
C. eminii 0.1 01 3 -9999 -9999 1 1 1 -9999 -9999 -9999
C. eminii 0.15 0.1 3 23 02 1 1 1 3 0.8 0
C. eminii 02 015 3 -9999 -9999 1 1 1 -9999 -9999 0
C. filifolia 02 01 3 17 02 2 1 1 43 11 0
C. filifolia 0.15 0.1 3 1 0.2 2 1 1 3.9 1 0
C. filifolia 02 01 3 15 03 2 1 1 37 08 01
C. filifolia 01 01 3 05 02 2 1 1 35 08 0
C. filifolia 015 01 3 06 04 2 1 1 35 09 0
C. filifolia -9999 -9999 3 1 0.2 2 1 1 35 08 0
C. filifolia 015 01 3 09 02 2 1 1 38 09 0
C. filifolia 02 0.1 3 1.2 02 2 1 1 38 09 0
C. filifolia 99999999 3 1 015 2 1 1 41 1 0
C. glomerata 0.2 0.07 3 04 02 2 1 0 32 1.1 0
C. glomerata 02 007 3 1 03 2 1 0 3 1 0
C. glomerata 0.2 0.07 3 0.3 0.1 2 1 0 3 1 0
C. glomerata 025 0.1 3 05 01 2 1 0 28 09 0
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C. glomerata 03 0.1 3 03 01 2 1 0 309 O
C. glomerata 03 01 3 03 02 2 1 0 34 11 0
C. glomerata 025 007 3 03 0.1 2 1 0 2.6 1 0
C. glomerata 03 0.1 305 015 2 1 0 25 1 0
C. nitens 0.1 0.1 3 0.7 02 2 1 0 1.7 0.7 0
C. nitens 0.1 0.1 3 06 015 2 1 0 1.5 0.7 0
C. nitens 0.1 0.1 3 08 01 15 1 0 1.6 07 0
C. nivicola 0.1 0.1 3 6.7 03 1 0 1 37 12 06
C. nivicola -9999 -9999 3 72 03 1 0 1 42 12 05
C. nivicola 0.1 01 3 77 03 1 0 1 36 13 06
C. nivicola 0.15 0.1 3 75 03 1 0 1 4 1.1 0.5
C. nivicola -9999 -9999 3 8 0.2 1 0 1 35 13 06
C. nivicola -9999 -9999 3 78 04 1 0 1 4 1 0.6
C. nivicola 0.07 0.1 3 6 0.2 1 0 1 35 1.1 05
C. nivicola 0.1 0.1 3 98 05 1 0 1 4 14 1
C. nivicola -9999 -9999 3 67 03 1 0 1 35 1.1 07
C. nivicola 005 005 3 68 04 1 0 1 35 13 06
C. nivicola -9999 -9999 3 6 2 1 0 1 35 09 06
C. nivicola 01 0.1 3 85 03 1 0 1 4 1.1 0.6
C. nivicola -9999 -9999 3 65 04 1 0 1 35 1.1 06
C. perrieri 02 01 3 09 02 2 1 0 27 11 0
C. perrieri 01 005 3 06 02 2 1 0 23 08 0
C. perrieri 0.15 0.05 3 07 01 1.5 1 0 22 13 0
C. perrieri 0.1 0.15 3 06 0.2 2 1 0 24 1 0
C. perrieri 02 0.1 3 04 02 15 1 0 2.5 1 0
C. perrieri 0.1 0.1 3 05 02 2 1 0 25 1 0
C. rodwayi -9999 -9999 3 38 04 1 0 1 3 09 04
C. rodwayi 0.15 0.1 3 63 02 1 0 1 35 2 05
C. rodwayi 0.15 041 3 49 03 1 0 1 31 09 05
C. rodwayi 04 015 3 3.8 03 1 0 1 31 09 05
C. rodwayi 0.1 0.1 3 5 03 1 0 1 3.2 1 03
C. rodwayi -9999 -9999 3 0.2 1 0 1 35 09 05
C. schlechteri 03 0.1 3 02 015 1 1 0 2.3 1 0
C. schlechteri 04 0.1 3 05 0.1 1 1 0 23 09 0
C. schlechteri -9999 -9999 3 02 015 1 1 0 2.2 1 0
C. schlechteri -9999 -9999 3 05 02 2 1 0 3.1 09 0
C. schlechteri 04 0.1 3 0.5 0.1 1 1 0 23 07 0
C. schlechteri -9999 -9999 3 04 02 1 1 0 24 09 0
C. schlechteri 0.3 0.05 3 05 02 1 1 0 24 09 0
C. schoenoides 0.1 0.1 2 5 02 2 1 0 35 09 03
C. schoenoides -9999 -9999 2 35 02 2 1 0 35 09 03
C. schoenoides 0.1 0.1 3 45 02 2 1 0 3 0.8 03
C. schoenoides  -9999 -9999 2 34 02 2 1 0 3.5 1 0.3
C. schoenoides  -9999 -9999 3 4 0.3 2 1 0 3.3 1 0.3
C. schoenoides  -9999 -9999 3 5 015 2 1 0 3 08 02
C. schoenoides  -9999 -9999 2 48 02 2 1 0 32 07 04
C. schoenoides  -9999 -9999 2 32 02 2 1 0 35 09 03
C. schoenoides 03 005 3 37 02 2 1 0 35 09 04
C. schoenoides 01 01 2 25 018 2 1 0 32 08 02
C. ulugurensis 01 01 3 04 02 2 1 0 2 1.6 0
C. ulugurensis 0.1 0.1 3 02 015 2 1 0 22 07 0O
C. ulugurensis 03 01 3 02 015 2 1 0 22 07 0
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Appendix 4. Morphological data used in cladistic analysis of Carpha and its relatives
(including all ingroups and outgroups; Chapter4). Character numbers are the same as those
in Table 4.1. Brackets indicate polymorphisms and ‘?’ indicates missing or inapplicable
data. State numbers for qualitative characters are the same as those in Table 4.1. The
quantitative characters (3, 5, 6, 17 18 22-24 27 29-31 34 38 40 42-47 53 55 59 63 64 71
7477 80-82 91 92 94) were coded using gap weighting (Thiele 1993) using 24 ordered
character states representing by ASCII 48 (0) to ASCII 74 (J), but excluding ASCII 59 (;)
and ASCII 63 (?) since these are used by PAUP* as special characters. See Appendix 1 for

vouchers.
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11
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Capeobolus brevicaulis
Carpha alpina

Carpha angustissima
Carpha borbonica
Carpha capitellata
Carpha cf. bracteosa
Carpha ulugurensis
Carpha curvata

Carpha discolor

Carpha eminii

Carpha filifolia

Carpha glomerata
Carpha nitens

Carpha nivicola

Carpha rodwayi

Carpha schlechteri
Carpha schoenoides
Costularia elongata
Costularia pilisepala
Costularia urvilleana
Cyathochaeta avenacea
Cyathochaeta clandestina
Cyathochaeta diandra
Cyathocoma hexandra
Gahnia aspera

Gahnia sieberiana
Gymnoschoenus sphaerocephalus
Mesomelaena graciliceps
Mesomelaena tetragona
Oreobolus distichus
Oreobolus oxycarpus
Oreobolus pumilio
Ptilothrix deusta
Schoenoides oligocephalus
Schoenus andinus
Schoenus antarcticus
Schoenus maschalinus
Schoenus paludosus
Schoenus rhynchosporoides
Schoenus turbinatus
Tetraria capillaris]
Tetraria capillaris2
Trianoptiles capensis
Trianoptiles solitaria
Trianoptiles stipitata
Tricostularia pauciflora
Tricostularia undulata
Rhynchospora brownii
Rhynchospora corymbosa
Scleria levis

Scleria mackaviensis
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: Characters
Species 1516 17 18 19 20 21 22 23 24 25 26 271 28
Capeobolus brevicaulis o 2 s 4 0 1 ? 7 4 1 0 1 0 2
Carpha alpina o 2 2 1 0 1 ?2 2 1 2 0 1 1 3
Carpha angustissima 0 {02}y 6 1 0 1 ?2 7 2 8 0 1 0o 7
Carpha borbonica 0O 2 6 1 0 1 ? 3 2 2 0 0 0 ?
Carpha capitellata 0 0 6 4 0 1 ? 4 5 5 0 0 2 O
Carpha cf. bracteosa 0 {13} 30 0 1t 4 7 2 0 0 0 1
Carpha ulugurensis o o 7 5 o0 1 2?2 5 5 8 0 0 3 1
Carpha curvata c 2 7 2 0 1 2?2 4 2 3 0 1 1 {13
Carpha discolor o 3 4 2 1 1 2?2 2 1 5 0 0 1 0
Carpha eminii o 0 = 3 o0 1 2?2 = 4 = 0 1 0 ?
Carpha filifolia 0 {133 7 1 0 1 2?2 2 3 0 0 0 1 3
Carpha glomerata o 0 A I o0 1 ?2 9 J F 0 0 J o0
Carpha nitens 6 o 8 5 o 1t ? 6 5 8 0 1 0 ?
Carpha nivicola o 2 2 3 o0 1 ?2 2 2 1 0 1 1 3
Carpha rodwayi o 2 1 2 o 1 2?2 0 2 1 0 1 1 3
Carpha schlechteri 0 0 < 8 0 1 2?2 6 6 A 0 0 8 0
Carpha schoenoides o 2 3 1 0o t ? 3 1 2 O 1 0 3
Costularia elongata o 2 : 5 o0 1 2?2 5 4 C 0 1 0 2?
Costularia pilisepala 0o 0 < :: 0 1 2?2 8 8 H O 1 0 2?
Costularia urvilleana 0O 0 9 9 0 1 ? 6 7 > 0 0 0 ?
Cyathochaeta avenacea o 2 > 2 o0 1 2?2 6 3 J 0 1t 0 2?
Cyathochaeta clandestina 0 3 F 4 (01} 1 ?2 < 3 A 1 0 0 2?2
Cyathochaeta diandra 0 3 9 1 {01} 1 ? 5 1 B 0 1 o0 ?
Cyathocoma hexandra 0 2 9 4 1 1 ? 7 4 8 0 {01}y 2 3
Gahnia aspera 0 2 E 8 0 1 ?2 ] : 7 0 0 0 7?7
Gahnia sieberiana 0 2 A < 0 1 ?2 9 5 > 0 1 0 2?
Gymnoschoenus sphaerocephalus o 2 = 3 0 0 O 0 9 O 0 o0 12
Mesomelaena graciliceps 0 {23} 4 1 0 0 {01} 1 5 0 1 0 1 3
Mesomelaena tetragona 0 {23y > 2 0 O 1 6 I 0 1 0 I 3
Oreobolus distichus 1 2 1t 1 o0 1 2?2 2 1 O O 1 O 2?
Oreobolus oxycarpus o 2 1t 1 o0 1 ? 1 1 0 O 1 0 2
Oreobolus pumilio 0o 2 o0 1 0 1 ? 0 1 0 0 1 0o ?
Ptilothrix deusta 0 3 : 2 {01} 0 {01}y 2 > O 1 O 13
Schoenoides oligocephalus 6 2 1t 1 1 1 ? 1 6 O O 1 1 3
Schoenus andinus o 3 5 2 1 1 ? 3 2 1 0 0 1 3
Schoenus antarcticus 0 {23} < 2 1 1 ? 6 3 3 0 1 0 3
Schoenus maschalinus o 2 1 o o0 1 ? 1 1 1 o0 1 o0 7?
Schoenus paludosus o 2 3 1 o0 1t ? 3 1 9 0 1 0 2?2
Schoenus rhynchosporoides o 2 7 2 1 1 ? 4 2 2 0 1 0 2
Schoenus turbinatus 0 {13} 3 0 o0 1 ? 2 0 0 o o0 1 3
Tetraria capillarisl] 6 3 0 0 o0 1 ?2 1.0 O O 1 o0 ?
Tetraria capillaris2 6 3 0 0 o0 1 ? 0 0 0 0 1 0o ?
Trianoptiles capensis o 2 2 2 0 1 ?2 2 2 4 0 1 0 0
Trianoptiles solitaria o 2 3 3 0 1 2 2 3 4 0 1 0o ?
Trianoptiles stipitata 6o 2 3 2 0 1 2 2 2 4 0 1 I 0
Tricostularia pauciflora o 2 o0 1 o0 1 2?2 o0 3 O o0 1 o0 2?
Tricostularia undulata 6 2 A 2 0 1 ?7 3 1 4 0 1 0o ?
Rhynchospora brownii 0 {02} 6 3 0 1 ?7 5 3 : 0 {01} 0o ?
Rhynchospora corymbosa o 2 J J 0 1 ? A @ F 0 1 0 2?
Scleria levis 0 2 8 7 0 1 ? 5 6 5 0 1 0 ?
Scleria mackaviensis 6 0 3 2 0 1 ? 5 3 7 0 1 0 ?
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Capeobolus brevicaulis
Carpha alpina

Carpha angustissima
Carpha borbonica
Carpha capitellata
Carpha cf. bracteosa
Carpha ulugurensis
Carpha curvata

Carpha discolor

Carpha eminii

Carpha filifolia

Carpha glomerata
Carpha nitens

Carpha nivicola

Carpha rodwayi

Carpha schlechteri
Carpha schoenoides
Costularia elongata
Costularia pilisepala
Costularia urvilleana
Cyathochaeta avenacea
Cyathochaeta clandestina
Cyathochaeta diandra
Cyathocoma hexandra
Gahnia aspera

Gahnia sieberiana
Gymnoschoenus sphaerocephalus
Mesomelaena graciliceps
Mesomelaena tetragona
Oreobolus distichus
Oreobolus oxycarpus
Oreobolus pumilio
Ptilothrix deusta
Schoenoides oligocephalus
Schoenus andinus
Schoenus antarcticus
Schoenus maschalinus
Schoenus paludosus
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Capeobolus brevicaulis
Carpha alpina

Carpha angustissima
Carpha borbonica
Carpha capitellata
Carpha cf. bracteosa
Carpha ulugurensis
Carpha curvata

Carpha discolor

Carpha eminii

Carpha filifolia

Carpha glomerata
Carpha nitens

Carpha nivicola

Carpha rodwayi

Carpha schlechteri
Carpha schoenoides
Costularia elongata
Costularia pilisepala
Costularia urvilleana
Cyathochaeta avenacea
Cyathochaeta clandestina
Cyathochaeta diandra
Cyathocoma hexandra
Gahnia aspera

Gahnia sieberiana
Gymnoschoenus sphaerocephalus
Mesomelaena graciliceps
Mesomelaena tetragona
Oreobolus distichus
Oreobolus oxycarpus
Oreobolus pumilio
Ptilothrix deusta
Schoenoides oligocephalus
Schoenus andinus
Schoenus antarcticus
Schoenus maschalinus
Schoenus paludosus
Schoenus rhynchosporoides
Schoenus turbinatus
Tetraria capillarisl
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Trianoptiles capensis
Trianoptiles solitaria
Trianoptiles stipitata
Tricostularia pauciflora
Tricostularia undulata
Rhynchospora brownii
Rhynchospora corymbosa
Scleria levis
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Capeobolus brevicaulis
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Appendix 5. Aligned trnL intron and ¢rnl-trnF intergenic spacer sequences of Carpha and

b

its relatives (Chapter 5). “:” indicates gap and missing data. See Table 5.1 for voucher

details.
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Carpha_alpina_JB1880B
Carpha_alpina_JB1878B
Carpha_alpina_xz13
Carpha_curvata_JB1894
Carpha_curvata_JB1896C
Carpha_nivicola_JBl868a
Carpha_nivicola_X2z11
Carpha_rodwayi_JB1881B
Carpha_rodwayi_JB1890
Carpha_filifolia_JB1700
Carpha_bracteosa_JB1725
Carpha_nitens_KEW11893
Carpha_capitellata_JB1718
Carpha_glomerata_JB1712
Carpha_glomerata_JB1711
Carpha_glomerata_JB1706
Carpha_glomerata_JB1719
Trianoptiles_solitaria_JH1765
Trianoptiles_solitaria_dJBl1756
Oreobolus_pumilio_XZz12
Oreobolus_distichus_Xz17
Schoenoides_oligocephalus
Costularia_nervosa_KW9939
Gymnoschoenus_sphaerocephalus
Schoenus_turbinatus_LM35
Schoenus_paludosus_KW9858
Costularia_arundinacea KW9935
Costularia_pubescens_Kw9940
Tricostularia_pauciflora_Kw991
Gahnia_clarkei_AR1621
Gahnia_sieberiana_KWw9913
Ptilothrix_deusta_Xzl
Cyathochaeta_diandra_XZzZ24
Rhynchospora_brownii_Kw9909
Rhynchospora_corymbosa_KC75
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[

Carpha_alpina_JB1880B
Carpha_alpina_JB1878B
Carpha_alpina_X2z13
Carpha_curvata_JB1894
Carpha_curvata_JB1896C
Carpha_nivicola_JB1868a
Carpha_nivicola_Xz11
Carpha_rodwayi_JB1881B
Carpha_rodwayi_JB1890
Carpha_filifolia_JB1700
Carpha_bracteosa_JB1725
Carpha_nitens_KEW11893
Carpha_capitellata_JB1718
Carpha_glomerata_JB1712
Carpha_glomerata_JB1711
Carpha_glomerata_JB1706
Carpha_glomerata_JB1719
Trianoptiles_solitaria_JH1765
Trianoptiles_solitaria_JB1756
Oreobolus_pumilio_XZ12
Oreobolus_distichus_XZ17
Schoenoides_oligocephalus
Costularia_nervosa_KW9939
Gymnoschoenus_sphaerocephalus
Schoenus_turbinatus_LM35
Schoenus_paludosus_KW9858
Costularia_arundinacea_XKW9935
Costularia_pubescens_KW9940
Tricostularia_pauciflora_Kw991
Gahnia_clarkei_AR1621
Gahnia_sieberiana_Kw9913
Ptilothrix_deusta_XZ1
Cyathochaeta_diandra_Xz724
Rhynchospora_brownii_KWw3909
Rhynchospora_corymbosa_KC75

10 20 30 40

ATTTG : AACTGGGGACCCGAGGATTTTCAGTCCTCTGCTCTAACCAAC

ATTTG:

ATTTG:
ATTTG:
ATTTG:
ATTTG:

ATTTG

ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:

ATTTG

ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:
ATTTG:

ATTTG

ATTTG:
ATTTG:

50

AACTGGTGACACGAGGATTTTCAGTCCTGTGCTTTA:
ATTTGAAACTGGTGACCCGAGGATTTTCAGTCCTCTGCTCTA :

AACTGGTGACACGAGGATTTTCAGTCCTTTGTTTTC::
AACTGGTGACACGAGGATTTTCAGTCCTTTGCTTTG::
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::
:AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA :
AACTGGTGACACGAGGATTTTCAGTCCTTAGCTCTA:
AACTGGTGACACGAGGATTTTCAGTCCTTTGCTCTA :
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA :
AACTGGTGACCCGAGGATTTTCAGTCCTTTGCTTTA::
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTT:
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA:
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::
AACTGGTGACACGAGGATTTTCAATCGTAGCGTCTC::
: AACTGGTGACCCGAGGATTTTCAGTCCTTTGCTTTA:
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::
AACTGGTGACCCGAGGATTTTCAGTCCTTTGCTCTA::
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA:
AACTGGTGACACGAGGATTTTCCGTCCTCTGCTCTT :
AACTGGTGGCACGAGG : TTTTCAGTCCTCTGCGTTT :
AACTGGTGAC : CGAGGATTTTCAGTCCTTTGCTTTA:
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA:
AACTG : TGACACGAGGATTTTCAGTCCTCTGCTCTA:
: AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA:
ATTTGGAACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA:
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA :
AACTGGTGACACGAGGATTTTCAGTCCTCTGCTCTA::

60 70 80 90

CCAAC
CCCAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCCAC
CCCAC
CCAAC
CCAAC
CATTT
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC
CCAAC

T :GGGCTATCCCGACCAGTTC : TTGCGCATCCCCT : GAGTATTT : TAC
T : GAGCTATCCCGACCAGTTC : TTGCGCATCACCT : GAGTATTT : TAC

T : GAGCTATCCCAACCAGTTA : TTGCGCATCACCT :
T :GAGCTATCCCAACCAGTTA : TTGCGCATCACCT :
TTGAGCTATCCCGACCAGGTA : TTGCGCATCACCT :
: GAGCTATCCCGGCCAGGTA : TTGCGCATCACCT :
: GAGCTATCCCGACCAGTTC : TTGCGCATCACCT : GAGTATTC : TAC
:GAGCTATCCCGACCAGTTC : TTGCGCATCACCT : GAGTATTC : TAC
: GAGCTATCCCGACCAGTTC : TTGCGCATCACCT : GAGTATTC : TAC
: GAGCTATCCCGACCAGTTC : TTGCGCATCACCT : GAGTATTC : TAC
: GAGCTATCCCGACCAGTTC : TTGCGCATCCCCT : GAGTATTC : TAC
: GAGCTATCCCGACCAGTTC : TTGCGCATCACCT : GAGTATTC : TAC
:GAGCTATCCCGACTAGTTC : TTGGGCCTCACCT :
: GAGCTATCCCGGCTAGTTC : TTGGGCCTCCCCT:
: GAGCTATCCCGACGAGTTC : TTGCGCATCACCT :
: GAGCTATCCCGACGAGTTC : TTGCGCATCACCT :
: GAGCTATCCCGACCATTTC : TTTTTGATCACCT :
: GAGCTATCCCGACCATTTC : TTTTTGATCACCT :
:GAGCTATCCCGACCATTTC : TTTTTGATCACCT :
: GAGCTATCCCGACCATTTC : TTTTTGATCACCT :
: GAGCTATCCCGACCATTTC : TTGTGAATCACCT :
: GAGCTATCCCGGCCCTTTCCTTGTGGATCACCT :
: GAGCTATCCCGACCATTTC : TTGCGGATCATCT : TAGTAGAA : TAC
TTGGGAATCACC : AGAGTSAGAATAC
TTGGGGATCCCCTAGAGGAGAAA:A:
TTGGGGATCACCT : GAGGAGAA: TA:
TTGTGGATCACCA : GACCAGAAATAC
TTGTGGATCACCA : GACCAGAAATAC
TTGTGAATCACCT: : : : : : GAAATAC
: GAGCTATCCCGACCATTTC : AGGCGGATCACCT: : : : : : GAAATAT
TTGTGGATCACCC : GAGTAGAA : TAC
TTGCGGATCACCC : GAGTAGAA : TAC

A3 3039- 339333393

:GAGGTATGCCCGCCGGTTC::
: GAGGTATTCCGTCCGGTTC::
:GTGCTATCCCGACCCTTTT :
:GAGCTATCCCGACCATTTC:
:GAGCTATCCCGACCATTTC:
:GAGCTATCCCGACCATTTA:

:GAGCTATCCCGACCATTTT:
: GAGCTATCCCGACCATTTC::

GAGTATTC: TAC
GAGTATTC:TAC
GAGTATTC:TAC
GAGTATTC:TAC

GAGTATTC: TAC
GAGTATTC:TAC
GAATATTC: TAC
TAATATTC:TAC
GAGTAAAA:TAC
GAGTAAAA:TAT
GAGTAAAA:TAC
GAGTAAAA:TAC
GAGTACAA:TAT
AAGTAAAA:TA:
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[47]
[91

(0]

[46]
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[46]
(47]
[46]
[46]
[46]
(46
[46]
[46]
[461]
[46)
[46]
(461
[46]
(46]
(46]
(46]
[46]
[46]
[46]
1461
[46]
(46]
[45]
[45]
[46]
[45]
[46]
[47]
(461
(46]
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Carpha_alpina_JB1880B
Carpha_alpina_JB1878B
Carpha_alpina_Xz13
Carpha_curvata_JB1894
Carpha_curvata_JB1896C
Carpha_nivicola_JBl1868a
Carpha_nivicola_XZ11
Carpha_rodwayi_JB1881B
Carpha_rodwayi_JB1890
Carpha_filifolia_JB1700
Carpha_bracteosa_JB1725
Carpha_nitens_KEW11893
Carpha_capitellata_JB1718
Carpha_glomerata_JB1712
Carpha_glomerata_JB1711
Carpha_glomerata_JB1706
Carpha_glomerata_JB1719
Trianoptiles_solitaria_JH1765
Trianoptiles_solitaria JB1756
Oreobolus_pumilio_XZ12
Oreobolus_distichus_X2z17
Schoenoides_oligocephalus
Costularia_nervosa_KW9939
Gymnoschoenus_sphaerocephalus
Schoenus_turbinatus_LM35
Schoenus_paludosus_KW9858
Costularia_arundinacea_KW9935
Costularia_pubescens_Kw9940
Tricostularia_pauciflora_Kw991
Gahnia_clarkei_AR1621
Gahnia_sieberiana_KW9913
Ptilothrix_deusta_XZz1
Cyathochaeta_diandra_XZzZ24
Rhynchospora_brownii_Kw9909
Rhynchospora_corymbosa_KC75

[
[

Carpha_alpina_JB1880B
Carpha_alpina_JB1878B
Carpha_alpina_XZ13
Carpha_curvata_JB1894
Carpha_curvata_JB1896C
Carpha_nivicola_JBl868a
Carpha_nivicola_Xz1l1
Carpha_rodwayi_JB1881B
Carpha_rodwayi_JB1890
Carpha_filifolia_JB1700
Carpha_bracteosa_JB1725
Carpha_nitens_KEW11893
Carpha_capitellata_JB1718
Carpha_glomerata_JB1712
Carpha_glomerata_JB1711
Carpha_glomerata_JB1706
Carpha_glomerata JB1719
Trianoptiles_solitaria_JH1765
Trianoptiles_solitaria_JB1756
Oreobolus_pumilio_XZ12
Oreobolus_distichus_XZ17
Schoenoides_oligocephalus
Costularia_nervosa_KW9939
Gymnoschoenus_sphaerocephalus
Schoenus_turbinatus_LM35
Schoenus_paludosus_Kw9858
Costularia_arundinacea_KW9935
Costularia_pubescens_Kw9940
Tricostularia_pauciflora_Kw991
Gahnia_clarkei_AR1621
Gahnia_sieberiana_KW9913
Ptilothrix_deusta_XZ1
Cyathochaeta_diandra_XZz24
Rhynchospora_brownii_XW3$909
Rhynchospora_corymbosa_KC75

: TCCCTGGCCCCGGTTCCATTAAATAA:

100

:TCTATA:
:TCTATA:

110

120 130

TCCTTGGGCCTGGATCAATTTAATAA: :::::::
TCCTTGTGCCTGGTTCAATTAAATAA: :

:CAGG:
:CAGTATCTATG:
:CAGTATCTATG:
:CAGTATCTATG:
:CAGTATCTATG:
:T:

:TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
: TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
:TCTATA:
TCTATA:

GTATCTATG:

: :ATG:

:TACTTGTATCTATTTCAAT :AA::::
:CA:TATCTATG: HH
ATGATACTTGTATCTATTTCAATTAAATAA: : ¢ :

TCCTTGTACCTGTATCAATTAAATAC:
TCCTTGTACCTGTATCAATTAAATAC: : :
TCCTTGTACCTGTATCAATTAAATAA: :

TCCTTGTACCTGTATCAATTAAATAA
TCCTTGTACCTGTATCAATTAAATAA
TCCTTGTACCTGTATCAATTAAATAA
TCCTTGTACCTGTATCAATTAAATAA: : :
TCCTTGTACCTGTATCAATTAAATAA: &
TCCTTGTACCTGTATCAATTAAATAA: :

TCCTTGTACCTGTATCAATTAAATAA:
TCCTTGCACCTGTATCAATTAAATAA:
TCCTTGTACCTGTATCAATTAAATAA: :
TACTTGTACTTGTATCAATTAAATAT
TACTTGTACTTGTATCAATTAAATAT
TACTTATAGATAAGTCATTTAAATAATAAATTTA
TACTTATAGATAAGTCATTTAAATAATAAATTTA
TACTTATAGATAAGTCATTTAAATAATAAATTTA
TACTTATAGATAAGTCATTTAAATAATAAATTTA
TCCTTGTACCTATGTCAAT:AA: -1

TACTTTTACATATGTCAATTAAGTAA

TACTTGTATTTATTTCAATTAAATAC: : : :

:TACTTGTATCTATTTCAAT:AA: st

T:C:GTATCTATG: TACGAGTACCTGTGTCAATTAAATAA
T:C:GTATCTATG: TACGAGTACCTGTGTCAATTAAATAA
T:C:GTATCTATG: TACGAGTACCTATGTCAATTAAATAA
T:C:GTATTTATG: TACGAGTATCTATATCAATTAAATAA
T:C:GTATCTATG: CCCTTGTACCTACGTCAATTAACTAA
T:C:GTATCTATA : CTTTTGTACCTACATCAATTAACT : s 2221101t
150 160 170 180 190]
]
: : AGGAACTCAAACCATAAT : : : : : : AAAAAA
:AGGAACTCCA:CCATAAT: : : : : : AAAAAA
: AGGGACCCCAATAATAAG
: : AGGAACTCAAATAATAA:
: : AGGAACTCAAATAATAA
: : : AGGAACTCAAATAATAAT
: : AGGAACTCAAATAATAAT
: : AGGAACTCAAATAATAAT
: : : AGGAACTCAAATAATAAT
: : AGGAACTCAAATAATAAT
: AGGAACTCAAATAATAAT
AGGAACTCAAATAATAAT
AGGAACTCAAATAATAAT
AGGAACTCAAATAATAAT
AGGAACTCAAATAATAAT: : : :
TGATACTCCAATAAGAAT: : ::
TGATACTCCAATAAGAAT
TTATTTAATAATTAA: : : AGGAACTCAAATAACAATTTAGTC: : : AAA
TTATTAAAAAAAAAAAAAAGGAACTCAAATAACAATTTAGTC: : AAAA
TTAATTAAAAATTAA: : : AGGAACTCAAATAACAATTTAGTC: : AAAA
TTATTTAATAATTAA: : : AGGAACTCAAATAACAATTTAGTC: : : AAA
trrrziizrzzrizee::GGAACTTAAATAACAATTTATTC: : : AAA
triizrrzizscizss:: AGGAACTCGAATACCAATTTATTC: : : AAA
: : : AGGAACTCAAATAACAATTTATTC: : : AAA
: 1 : AGGAACTCGAATACAAATTTATTC: : : AAA
: AAGGAACTCGAATACAAATTTATTC: : : AAA
: : AGGAACTCGAATACAAATTTATTC: : : AAA
: : AGGAACTCAAATAAAAATT : ATTC: : : AAA
: : AGGAACTCAAATAAAAATT : ATTC: : : AAA
: : AGGAACTCAAATAAAAATT : ATTC: : : AAA
HH H : : AGGAATTCAAATAAAAATT :ATTC: : : AAA
trirzrriziirice:: i TTGAACTCAAATAACAATTTATTC: : : ARA
trriirrrzizziiiizzzz::::TCAATTACCAATTTATTC: : : AAA
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200 210 220 230 240]

.1

AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGGAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGGAATGAT

AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT

AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGAAATGGATTGGTAATGAT

: H :ATTGG:
AAAATGGA ATAGTAGATGTTAGGATAATGATATGGATTAGTAATTAT
AAAATGGACATAGTAGATGTTAGGATAATGATATGGATTGGTAATGAT
AAAA :GGA: ATAGTAGATGTTAGGATAATGATATGGATTGGTAATGAT
AAAATGGA : ATAGTAGATGTTAGGATAATGATATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGATATGGATTGGTAATGAT
AAAATAGA : ATAGTCAATGTTAGGATAATGATATGGGTTGGTAATGAT
AAAATGAA : ATAGTCAATGTTAGGATAATGATATGGATTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAGGATAATGATATGGGTTGGTAATGAT
AAAATTGA: ATAGTCAATGTTAGGATAATGATATGGGTTGGTAATGAT
AAAATTGA : ATAGTCAATGTTAAGATAATGATATGGGTTGGTAATGAT
AAAATGGA : ATAGTCAATGTTAGGATAATGATATGAATTGGTAATGAT
AAAATGGA : ATAGTCAATGTTAGGATAATGATATGAATTGGTAATGAT
AAAATGGA : ATAGTCAATGTCAGGATAATGAGATGAATTGGTAATGAT
AAAATAAA : ATAGTCAATGT: : : : : : : ATGGTATGAATTGGTAATGAT
AAAATGGA : ATAGTCAATGTTAAGATAATGATATG : ATTGGTAATTAT
AAAATTGA : ATAGTCAATGTTAAGATAATGATATG : ATTGGTAATCAT

250 260 270 280 ]

TTCATTTT: : :: : : TCATTATAGAGAT: : : :TTCTTG
TTCATTTT: ::: :TCATTATAGAGAT: : : :TTCTTG
TTCATTTT: : :: TCATTATAGAGAT: : : :TTCTTG

TTCATTTT: ::: :: :TCATTATAGAGAT: : : :TTCTTG
TTCATTTT: ::: : : TCATTATAGAGAT: : :TTCTTG
TTCATTTT TCATTATAGAGAT TTCTTG
TTCATTTT: : : : : TCATTATAGAGAT: : : TTCTTG
TTCATTTT TCATTATAAAGAT: : ::: : TTCTTG
TTCATTTT TCATTATAGAGAT: : : : : : TTCTTG
TTCATTTT TCATTATAGAGAT TTCTTG
TTCATTTT TCATTATAGAGAT: : : : : : TTCTTG

TTCATTATAGAGATAATGATTCCTCATTATAGAGATAATGATTCCTTA
TTCATTATAGAGATAATGATTCCTCATTATAGAGATAATGATTCCTTA
TTCATTATAGAGATAATGATTCCTCATTATAGAGATAATGATTCCTTA
TTCATTATAGAGATAATGATTCCTCATTATAGAGATAATGATTCCTTA
TTCTTT ATAGAGAT: :::::TACTTG
TTCATT ATAGAGATAATGATTCTTTG
TTCATT: :ATAGAGAA TCCTTG
TTCATC: :ATAGAGAT: : : : TCCTTG
TTCATC: :ATAGAGAT: : : :TCCTTG
TTCATC: :ATAGAGAT: : : :TCCTTG
TTCATT: :ATAGAGAT: : : :TCCTTG
TTCATT: :ATAGAGAT: : : :TCCTTG
TTCATT: TCCTTG
TTCATT:
TTCGTT
TTCGTT
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GTTA:TATGTATAA:::::::::::::TAACCATAAAAAAAAAAAAAT
GTTA: TATGTATAA: : : : TAACCATAAAAAAAAAAAAAT
::::ACC: : AATAAAAAAAAA:T
: TAACCCTAAAAAAAAAAAAAT

GTTA:TATGTATAA: ::::::::::::TAACCATAAAAAAAAAAAA:T
GTTA:TATGTATAA: ::::::::::::TAACCATAAAAAAAAAAAA:T

GTTA: TATGTATAA: : :
GATA: TATGTATAA: :
GTTA:TATGTATAA: :
GTTA:TATGTATAA: : :
GTTA: TATGTATAA

: : TAACCATAAAAAAAARAA: : : T
: : TAACCATAAAAAAAACAA: : T
: : TAACCATAAAAAAAAARA: : T
: : TAACCATAAAAAAAAAAA: : T

TATA : TATGGATTCTTATATGGATTTTTTTGCATAA: :
CATA: TATGGATTCTTATATGGATTTTTTTGCATAA: : :
CATA: TATGGATTCTTATATGGATTTTTTTGCATAA: :
CATA: TATGGATTCTTATATGGATTTTTTTGCATAA: :

CTTA: TATGTCTTATATGTA: : : TTATTTTGCATAA: : : : AAAAATTA
CTTACTATGTA::::::::::::TTTTTTTGCATAATCAAAGAAA:TA
TTTA: TTTGTA: HE : : : TTATTTTTCATAAT : ACAGCAA: TA
CTTACTATGTA: HE : : TTTTTTTCATAAT : AAAGAAA: : T
CTTACTATGTA:::::::::::::TTTTTTTCATAAT : AAAGAAA: : T
CTTACTATGTA: :::::::::::TTATTTTGCATAAT : AAAGAAA: : T

CTTA: TATGTATTATTTCTT : TA: ATATTAACATATT : AAAGAAA: TA
CTTA: TATGTATTATTTCTT : TA: ATATTAACATATT : AAAGAAA:TA
CTTA: TTTTTATTATTTTGCGTA : ATATAATTATATT : AAAGAAA: : T
sizzsiziiiiiiiiriszsiisiiii:c::TATGTT:AAAGAAA::T
CTTA: TATTTTATATATTGTTATGCAATTTTATTATT : GTTATGCA: A
CTTC:TATTT::::::::zszszzz:::: :TTTTAATA: : :GA:AAGCA:A

340 350 360 370 380

ACAAATATTTTT
ACAAATATTTTT
ACAAATATTTTT
ACAAATATTTTT:
ACAAATATTTTT:
ACAAATATTTTT
ACAAATATTTTT
ACAAATATTTTT
ACAAATATTTTT
ACAAATATTTTT:
ACAAATATTTTT:

ACAAATATTTTT
TCAAATATTTTT
ACAAATATTTTT:
ACAAATATTTTT:
ACAAATATTTTT:
ACAAATATTTTT:
ACAAATATTTTT:
:CAAAATTTTTT
CCAAAA:TTTTT
CCAAAA:TTTTT
CCAAAA:TTTTT:
TACAAATTTTTT
AAAATATTTTTT
AAAATATTCTTT:
ACAAATATTTTT: HH : : TTTTTAGATCTGTTTTTTAGATCTAT
ACAAATATTTTT: ::::::::: :TTTTAGATCTGTTTTTTAGATCTAT
ACAAATATTTTTCAAATATTTTTTTTTAGATCTATTTTTTAGATCTAT
ATACAGATTTTT
ATACAGATTTTT
GCAAATATTTTC:
AGAAATATTTTT:
AAAAATAATATC:
AAAAATATTATT
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ATGTGAAT: :
TAGTGAAT: : :
:::::::AAAGA: AAGATAATGAAT :

390 400 410 420 430]
]
ATATATTTGTCAA: :
ATATATTTGTCAA: :
ATATATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: :
ATCTATTTGTCAA: : :
ATCTATTTGTCAA: : ATGAAAAAA : TTGAA : : TAAG
:TCTTTTTGTGAA : : ACGATAAAA: TTGAA : : TGAATGAG
ATCTTTTTGTGAA: : ACGAGAAAA : TTGAA: : : : : TGAATGAG
ATCTTTTTGTGAA: : ACGATAAAA : TTGAA: : : : TGAATGAG
ATCTTTTTGTGAA: : ACGATAAAA: TTGAA: : :: : TGAATGAG
ATTTATTTGTGAA: : ATGAAATAC: TTTAA: : ::::::::TGAATGAT
TTTTTATTATAAAAAAAATAATAG: : : : TGAATAAG
GTCTATTTGTAAA: : ATGAAAAAG: : 1 : TGAATGAG
TTAAAATTATGAA: : ATGAAATAA : TAGTT ::: :GAATGAG
TTAAAATTATGAA: : ATGAAATAA : TAGTT : 1 : GAATGAG
TTATGATTATGAA: : ATGAAATAA : TAGTT AAATTAATAAG
ATGTATTTGTGAA: : ACAAATAGAATTGAA: : : : : TAAATGAG
ATGTATTTGTGAA: : ACAAATAGAATTGAA: : :: : TAAATGAG
ATTTATTTGTGAA: : ACAAAGTAG: TTGAA: : :::TAAA: :::
ATCAATTTGTGAA: : ACAAAATAG: TTGAA: : ::::::: :TAAATAAA
ATCTATTTTCGAA: : ATGAAAAGG : TTGAATGAATCAGAAAAGATGAG
ATCTATTTTTGAA: : ATGAAATAG : TTGAATGAATCAGAAAGAATTAG
440 450 460 470
-]
:AAAGG : : TAGTGAAT: : TTTTTT:
:AAAGG : : TAGTGAAT: : TTTTTT:
:::: : TAGTGAAT: : TTTTTT:
:::: : TAGTGAAT: : TTTTTT:
AAAGGTAAGGTAGTGAAT : : TTTTTT:
TAGTGAAT: : TTTTTT:
TAGTGAAT: : TTTTTT:
: : TAGTGAAT: : TTTTTT:
: :TAGTGAAT: : TTTTTT:
: : TAGTGAAT: : TTTTTT :
: : TAGTGAAT : : TTTTTT
: :TAGTGAAT : : TTTTTT:
:TAGTGAAT : : TTTTTT:
TAGTTAAT: : TTTTTT:
TAGTTAAT: : TTTTTT:
TAGTTAAT: : TTTTTT:
: : TAGTTAAT : : TTTTTT :
: : TAGTGAAT: : TTTTTT:
: : TAGTGAAT: : TTTTTT:
:ATGTGAAT : : TTTTTT:
cATGTGAAT: : TTTTTT:TT:::zzx::zxze:
: :ATGTGAAT: : TTTTTTCTTT: : HE

TTTTTT:TTT::::::z::::

tr:i:i tAAAGA: @ :: : TAGTGAAT: : :

t::::::AAAGA: AAGATAATGAAT :
:::::::AAAGA: AAGATAATGAAT :

CTTTTTT : TTTTTTTTTTT: = :
CTTTTTTTTTTTTTTTTTTTT :

:::::CAGTGAAT :CTTTTTT : TTTTTTTT: : : : :G
::: : TAGTGAAT:

: : TAGTGAAT :

:ATAGTGAAT :

: :TAGTTCAT: : TTTTTT:T:::::::zzzz:
: 0 tATAGCTAATTCGTTTTT : s stz
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490 500 510 520 ]
GAATTATTT : :CAA
GAATTATTT: :CAA
GAATTATTT: :CAA
GAATTATTT: :CAA
GAATTATIT: :CAA
GAATTATTT: :CAA
GAATTATTT : :CAA

GAATTATTT : AGAAATTCAATAAAATAAGAAATATTTAGAAATT : CCA
GAATTATTT : AGAAATTCAATAAAATAAGAAATATTTAGAAATT : CCA
CACTTATTT : AGAAA
CAATTATTTTAGAAA
CAATTATTT : AGAAA:
CAATTATTT : AGAAA:
CAATTATTT : AAAAA:
CAATTATTT : AGAAA:
CAATTATTT : AGAAA
CAATTATTT : AGAAA:
GAATTATTT :CTAAA:
GAATTATTT :CTAAA:
sAATTTTTG:ATAA: :
GAATTTTTG:ATAA: :
GAATTTTTG:ATAA: :
GAATTTTTG:ATAA: :
: :ATTATTG: ATAAT:
GAATGATTG : ATAAA:
:::::ATTG:ATCAA:
GAATGATTG : ATAAA
GAATGATTG:ATAAA
GAATGATTG : ATAAA
: :ATTATTG: ATAAA:
: :ATTATTG:ATAAA:
::ATTTTTT:TTT: : :
:AATTATTC: ATAAA:
CCATTTTTG: ATAAA:

530 540 550 560 570

: AAGAAATATTTA:
: AAGAAATATTTA: :
: AAGAAATATTTA: :
:AAGAAATATTTA: :
AAGAAATATTTA
:AAGAAATATTTA: :
: AAGAAATATTTA
: AAGAAATATTTA
:AAGAAATATTTA
:AAGAAATATTTA
: AAGAAATATTTA
:AAGAAATATTTA
: AAGAAATATTTA
:AAGAAATATTTA
:AAGAAATATTTA
: : AAGAAATATTTA
:AAAAAATATTTA:
:AAAAAACATTTA:

: AAGAAATACTTA: H : : T:GGAATT
:AAGAAATACTTA: ::::: : :T:GGGATT
:AAGAAATACTTA: s 1 ::: : : T:GGGATT
:AAGAAATACTTA: ::::: HH : :T:GGGATT
AAGAAATACTTA:::::::::::::: ACTTAGGAAAT
: AAGAAATACTTAGGCAAAGAAGAAATACTTAGGAAAT
cAAGAAATATTT: s sz :GAAAAT

: AAGAAATACTTAGGCAAAGAAGAAGTACTTAGGAAAT
: AAGAAATACTTAGGCAAAGAAGAAGTACTTAGGAAAT
AAGAAATACTTAGGCAAAGAAGAAGTACTTAGGAAAT

TAAAAGAAAAGAAGAAATATTTA: : 1z :GGAAAT
TAAAAGAAAAGAAGAAATATTTA: :::::r:i:rrzzz:::GGAAAT
TAAAAG: : : : : AAGAAATATTTA: stz :GGAAAT
TAAAAGAAAAGAAGAAATATTTA: st szt :GGAAAT
AAAAAG: : : : : AAGAAATATTAA: : AGAAGAAATATTTAGGAAAT

ATAGTTAGGAAAG
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1
CCAATGGGCTTTTGGGC : TTTTTAT
CCAATGGGCTT : TGGGC : TTTTTAG:
CCAATGGGCTTTTGGGC : TTTTTAT :
CCAATGGGCTTTTGGGC : TTTTTAT :
CCAATGGGCTTTTGGGC : TTTTTAT :
CCAATGGGCTTTTGGGC : TTTTTAT : :
CCAATGGGCTTTTGGGC : TTTTTAT TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT : : TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT : : TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT : TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT : : TGGGGATAGA
CCAATGGGCTTTTGGGC: : TTTTAT: : TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT : TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT TGGGGATAGA
CCAATGGGCTTTTGGGC : TTTTTAT TGGGGATAGA
AAAATGGGCTTTT TGGGGATAGA
AAAATGGGCTTTT: : : TGGGGATAGA
CAAATGGGCTTTT: : : TGGGGATAGA
CAAATGGGCTTTT: : TGGGGATAGA
CAAATGGGCTTTT : TGGGGATAGA
CAAATGGGCTTTT: : : TGGGGATAGA
CAAATGGGCTTTT: : = : : TGGGGATAGA
CAAATGGGCTTTT: : : : TGGGGATAGA
CAAATGGGCTTTT: : : : TGGGGATAGA
CAAATGGGCTTTT TGGGGATAGA
AAAATGGGCTTTT TGGGGATAGA
CAAATGGGCTTTT: : : : TATTTTAT : : 2 :::::::: : TGGGGATAGA
CAAATGGGCTTTT: : : : TATTTTATTGGGGATAGAGGGTGGGGATAGA
CAAATGGGCTTTT: : : : TATTTTATTGGGGATAGAGGGTGGGGATAGA
CAAATGGGCTTTT TGGGGATAGAGG : TGGGGATAGA
CAAACGGGCTTTT: : TGGGGATAGA
CAAATGGGCTTTT: : : TGGGGATAGA
CAAATGGGCTTTT TGGGGATAGA
630 640 650 660 670]

1

GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCAGTGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTGAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA
GGGACTTGAACCCTCA : TGATTTTAAAAATCGACGGATTTTCCTCTTA

GGGACTTGAACCCTCA
GGGACTTGAACCCTCA
GGGACTTGAACCCTCA
GGGACTTGAACCCTCA
GGGACTTGAACCCTCA
GGGACTTGAACCCTCA
GGGACTTGAACCCTCA

GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGACTTGAACCCTCA:
GGGATTTGAACCCTCA:
GGGATTTGAACCCTCA:
GGGATTTGAACCCTCA:
GGGATTTGAACCCTCA:

GGGACTTGAACCCTCA

GGGACTTGAACCCTCA:

: TGATTTTAAAAATCGACGGATTTTCCTCTTA
: TGATTTTAAAAATCGACGGATTTTCCTCTTA
: TGATTTTAAAAATCGACGGATTTTCCTCTTA
: TGATTTTAAAAATCGACGGATTTTCCTCTTA
: TGATTTTAAAAATCGACGGATTTTCCTCTTA
: TGATTTTAAAAATCGACGGATTTTCCTCTTA
: TGATTTTAAAAATCGACGGATTTTCCTCTTA
TGATTTTAAAAATCGACGGATTTTCCTCTTA
TGATTTTAAAAATCGACGGATTTTCCTCATA
TGATTTTAAAAATCGACGGATTTTCCTCATA
TGATTTCAAGAATCGACGGATTTTCCTCTTA
TGATTTCAAGAATCGACGGATTTTCCTCTTA
TGATTTCAAGAATCGACGGATTTTCCTCTTA
TGATTTCAAGAATCGACGGATTTTCCTCTTA
TGATTCAAAAAATCGACGGATTTTCCTCTTA
TGATTTCAAAAATCGACGGATTTTCCTCTTA
TGATTTTAAAAATCGACGGATTTTCATTTTA
TGATTTCAAAAATCGACGGATTTTCCTCTTA
TGATTTCAAAAATCGACGGATTTTCCTCTTA
TGATTTCAAAAATCGACGGATTTTCCTCTTA
TGATTTAAAAAATCGACGGATTTTCATCTTA
TGATTTAAAAAATCGACGGATTTTCATCTTA
TGATTTAAAAAATCGACGGATTTTCATCTTA
TGATTTCAAAAATCGACGGATTTTCATTTTA
: TGATTAAAAAAATCGACGGATTTTCCTCTTA
TGATTTCAAAAATCGACGGATTTTCCTCTTA
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CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA: TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTCAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTCAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTAAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTCAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTTTCAA : TTTCCTTGTTGTCGATATCGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCAATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGGATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAAAATGGACTCTAT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCAATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAAATTTCATTCTTGTCGATATTGACATGTAGAATGGACTCTCT
CTATAAA : TTTCATTGTTGTCGATATTGACATGTAGAATGGACTCTCT
CTAGAAA : TTTCATTGTTGTCAATTTTGACATGTAGAATGGACTCTCT

730 740 750 760

CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: : :
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: : :
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: :
CTTTATTCTCGTTTGATT: : :

CTTTATTCTCGTTTGATT : : TTTTTTCA

CTTTATTCTCGTTTGATT TTTTTTCA
CTTTATTCTCGTTTGATT: : : : TTTTTTCA
CTTTATTCTCGTTTGATT: : : : :TTTTTTCA
CTTTATTCTCGTTTGATT: : IR I
CTTTATTCTCGTTTGATT : HH : : TTTTTTCA
CTTTATTCTCGTTTGATT: : : : : : : AATCAATCA: :: :TTTTTTCA
CTTTATTCTCGTTTGATTTTTGATT : : : : AATCT: : : TTTTTTTTTTT
CTTTATTCTCGTTTGATT: : :AATCT: : :TTTTTTTCA
CTTTATTCTCGTTTGATT : : :AATCC: : : TTTTTTCA
CTTTATTCTCGTTTGATT srTiiziziiioz
CTTTATTCTCGTTTGATT trrrrrrriiioo
CTTTATTCTCGTTTGATT c::: :TTTTTTTA
CTTTATTCTCGTTTGATT: : ::TT:::: A
CTTTATTCTCGTTTGATT: : : : :ATTTTTCA
CTTTATTCTCGTTTGATT c::: :TTTTTTCA
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AAAGATCTAGC: :AAATTCTATAATGAATGATTTGATTAC :

AAAGATCTAGC: AAACTCTATAATGAATGATTTGATTAC:
AAAGATCTAGC: : :AAACCCTATAATGAATCATTTGATTAT :
AA:GATCTAGC: : : : : AAACTCTATAATGAATGATTTGATTAC
AAAGATCTAGC: : : AAACTCTATAATGAATGATTTGATTAC :

AAAGATCTAGC:

TATT::::::::::: :AAATTAC:TTATC: : Tz
AATGAAAAAATATAAAAAACTCTATAATGAATAATTTGATTAC
AATGAAAAAATCTAACAAACTCTATAATGAATAATTTGATTAC

820 830 840 850

1 :TCAATATTGAAGTCTTTTCTCATTGAACTTCTAT: :
: : TCAATATTGAAGTCTTTTCTCATTGAACTTCTAT : :
: : TCAATATTGAAGTCTTTTCTCATTGAACTTCTAT: :

: TCAATATTGAAGTCTTTTCTCATTGAACTTCTAT : :

: TCAATATTGAGTTCTTTTCTCATGGAACTTCTAT: :
TAAATATTGAATTCTTTTCTCATTGAACTCCTAT : :
: : TCAATATTGAGTTCTTTTCTCATTGAACTTCTAT : :
TCAATATTGAGTTCTTTTCTCATTGAACTTCTAT: :
TCAATATTAAGTTCTTTTCTCATTGAACTTCTAT : :

AAAGATCTAGC: : : : : AAATTCTATAATGAATGATTTTATTAC:
AAAGATCTAGC: : : : : AAATTCTATAATGAATGATTTGATTAC: = : & ¢
AAAGATCTAGC: : : : : AAATTCTATAATGAATGATTTGATTAC :
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TTAATTCACAATAAATAA: : : : : : : TTCAGAA: TTTTTTGA : ATTCAT

TTTATTCACAATAAATAA: : : : : : : TTCAGAA: TTTTTTGA : ATTCAT
TTAATTCACAATAAATAA: : : ::: : TTCAGAA: TTTTTTAA: ATTCAT
TTAATTCACAATAAATAA: : : : : : : TTCAGAA: TTTTTTGA : ATTCAT
TCGATTCACCATAAAAAA: ::::: : TTCATAA: TTTTTGAA: ATTCAT
TCAATTCACCATAAAGAA: : : : : : : TTTATAAATTTTTTAATATTTAT
TCGATTCATCATAAAGAATAAAGAATTCAGAA : TTTTTTGA : ATTCAT
TCGATTCATCATAAAGAA: : : ¢ : : : TTCAGAA : TTTTTTGA : ATTCAT
TCGATTCACCATAAAGAA: : : :: : : TTCAGAA: TTTTTTCA: ATTCAT
TCAATTCACCATAAAGAA: : : : : : : TTCAAAA:ATTTTTGA : ATTCAT
TA:::CTATACTAAAGAA::::::::T:ATG::::::::GA:::TAAT
TCAATTCTCCATAAATAA: : : : : : : TTCAGAA: TTTTTCAA: : TTCAT
AAAACTCTCCATAAATAA: : ::: : : TTCATAA: TTTTTCAA: : TTTAT
920 930 940 950 960}

AAA : TATTTCCTT : CCAAATTTGCTATTTCATA ATAATTCACAA:
AAA: TATTTTCTT : CCAAATTTGCTATTTCATA : : : AAAATTCACAA:
AAA : TATTTCCTT : CCAAATTTGCTATTTCATA: : : AAAATTCACAA:
AAA:TATTTCCTT : CCAAATTTGCTATTTCATA: : : ATCATTCACAA:
AAAATAAATACTT : CCGAATTTGCTATCTCACA ATCATT::::A:
AAA:TATTT: CTTTCCGAATTTGCTATTTAATA ATCATTCAAAA:
AAA:TA::::CTT:CCGAATTTGCTATCTCATA: : : ATCATTCCCAT:
AAA:TA::::CTT:CCGAATTTGCTATCTCATA: : : ATCATTCCCAT:

: ATCATTCCCATA

AAA:TA::::CTT:CCGAATTTGCTATCT :ATA: :

AAA: TATTTCCTTTCCGAATTTGTTATTTGATATTTTATAATCATTCC

ATTA:ATTT:::::::GAT::C:GTGATT:::::: :ATCATTT:::::
AAAA:ATTT: : : : : CAGAATTTGCTATTTCATA: : : ATCATTCACAA:
CAAA:ATTT: ::::CCCAATTTGATATTTCCGA: : : ATTATTGGTAA:
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TGATTGTGATTATCATG: :
TCATTGTGATTATCATG: :
TGATTGTGATTATCATG: : :

TA:TCGTGATTATGATT: :

970 980 990 1000 ]

: :TTT: : : : GTTATGATATAACA:
:::TTT: : : : GTTATGATATAACA:
:::TTT: :: : GTTATGATATAACA:

::TTT: : : :GTTATGATATAACA:

:: :TTTAT: : GTTAATAAATAATAAAAA: ::TT
: : TTTCTTTGTTAACATAGAACAATATA :ATT
: :TTTTTTTATTAGCATAAAAAAGAAAA :TT

: :TTTTTTTATTAGCATAAAAAAGAAAA : :TT

TTCTTTTTT .ACCATAAAAAAGAAAA:::::::::::::::::TT

1010 1020 1030 1040 1050

ATCAGT : ATATA
ATCAGT :ATATA
ATCAGT : ATATA
:ATCAGT: ATATA
ATCAGT : ATATA
:ATCAGT : ATATA
:ATCAGT :ATATA
:ATCAGT : ATATA
:ATCAGT : ATATA
: :ATCAGT :ATATA
:ATCAGT : ATATA
:ATCAGT : ATATA
ATCAGT:ATATA
:ATCAGT : ATATA
:ATCAGT : ATATA
:ATCAGT:ATATA
:ATCAGT : ATATA
:ATCAGT : ATATA
ATCAGT :ATATA
AATTATTTGATTAATAAGT : ATATA
: : AATTATTTGATTAATCAGT : ATATA
: tAATTATTTGATTAATAAGT : ATATA
:AATTATTTGATTAATCAGT : ATATA
sisiiirzzzsrirc::GT:ATATA
: : : CATAATTTGATTAATCAGT : ATATA
: : CATCATTTGATTAATCAGT : ATATA

TGATCGTGATTATGATT: : :

TGATCGTGATTATGATT: : : CATCATTTGATTAATCAGT : ATATA

TGATCGTGATTATGATT CATCATTTGATTAATCAGT : ATATA

TGATCGTGATTATGATT: : : : CATCATTTGATTAATCAGT : ATATA
:ATATA
:ATATA

TGATCGTGATTATCATTTTCATTTATCATTTAATTAATCAGT : ATATA
t:::::GATTAA: :::::::: :TATCATTTGATTAATCAGT : ATATA
TGATCATGATTATGATC: :
TGATTTACCAT: : GAAA: : : : ::: : AATATTATTTGATC : GTGATTAA

:AATCAAAATGAATCAGTAATATA
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TGCGTGATTAATGATTAATCAAATTATTAATGATTAATCAAATTATTA
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TATGTCTT TGGTATTT
:TATGTCTT: : TGGTATTT
TATGTCTT TGGTATTT
: :TATGTCTT: : TGGTATTT
: : TATGTCTT: : TGGTATTT
: : TATGTCTT: : TGGTATTT
: : TATGTCTT: : : TGGTATTT
TATGTCTT TGGTATTT
: : TATGTCTT: : TGGTATTT
: : TATGTCTT: : TGGTATTT
¢ :TATGTCTT: :: TGGTATTT
: :TATGTCTT: : : TGGTATTT
TATGTCTT TGGTATTT
: : TATGTCTT TGGTATTT
: : TATGTCTT TGGTATTT
: : TATGTCTT TGGTATTT
:TATGTCTT TGGTATTT

TATGTCTTTCGTATTTTAGATTTTGGTATTTGGTATTT
: :TATGTCTTTCGTATTTTAGATTTTGGTATTTGGTATTT
: : TATGTCTT
: :TATGTCTT
:TATGTCTT: : :
TATGTCTT
: : TGTGTCTT
: TATGTATG
TACGTATG

TATGTATT
TATGCCTT
TATGCCTT
: : TATGCCTT
: : :TATGCTCT: :
t::::::::ATATGTCTT: :

]
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GGTATATAGGGTCG: TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
:TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:

GGTATATAGGGTCG:
GGTATATAGGGTCAG
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGTCA:
GGTATATAGGGCTA:
GGTATATAGGGTTA:
GGTATATAGGGCTA:
GGTATATAGGGCTA:
GGTATATGCGGCCA:
GATATACATGGCTA:
GGTATATATGGTTA:
: : TATATATGGCTA:
: : TATATATGGCTA:
GATACATATGGTTA:
GGTATATATGTCTA:
GGTATATATGTCTA:
GGTATATACGCATG:
GGTATATACGTCTA:
GGTATATACGGCTA:
GGTATATAAAACTA:
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CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
ACTACCAATGCAACG:
ACTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:

CCTACCAATGCAACG:

CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTATCAATGCAACG:
CCTATCAATGCAACG:
CTTACCAATGGAACG:
CTTACCTATGGAACG:
CTTACCAATGGAACG
CTTACCAATGGAACG:
CCTACCAATCTAACG:
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TCCTTT:
TCCTTT:
TCTTTT:
TCTTTT:
TCCTTT:
TCCTTT:
TTCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTT:
TCCTTC:
TCCTTC:
TCCTTT:
TCCTTT:
TCCTTT:
TCTTTT:
TCTTTT:
TCCTTT:
TCCTTT:
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CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA :
CTCTGATTTCGATA:
CTCTGATTTCGATA:
TCCTTTTCTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTCGATA:
CTCTGATTTTGATA:
CTCTGATTTTGATA:
ATCTTATTTCGATA:
ATCTTATTTCGATA:
ATCTTATTTCGATA:
ATCTTATTTCGATA:
CTCTTATTTCGATA::
CTCTTATTCCGATA:
CTTTTATTTCGATA:
CTCTTATTTCGATA:
CTCTTATTTCGATA:
CTCTTATTTCGATA:
CTCTTATTTTGATA:
CTCTTATTTTGATA:
CTCTTATTTTGATA:
CTCTTATTTCGATA:
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GAAAAAT::::
GAAAAAT: :::
GAAAAAT::::
GAAAAAT::::
GAAAAAT::::
GAAAAAT::::
GAAAAAT::::
GAAAAAT::::
GAAAAAT::::
GAAAAAT ::::
GAAAAAT::::
GAAAAAT: :::
GAAAAAT::::
GAAAAAT: :::
GAAAAAT::::
GAAAAAT::::
GAAAAAT
GAAAAAT
GAAAAAT: :::
AAGATATTGCA
AAAATATTGCA
AAGATATTGCA
AAGATATTGCA
GAGAGATTCCA
GAGAAATTCCA
GAGAAATTCCA
GAGAAATTCCA
GAGAAATTCCA
GAGAAATTCTA
GAGAAATTCCA
GAGAAATTCCA
GAGAAATTCCA
GATAGATTCCA

CTCTTATTTCGATAAGAAACATCC: :
ATCTTATTTTGATAA : ATACATTC: :

1230

1240

TAATCAACTCTATT:
:CGTTAGAATAGCTTCCA

TAATCAACTCTATT

TAATCAACTCTATT :

TAATCAACTCTATT :
TAATCAACTCTATT:
TAATCAACTCTATT :
TAATCAACTCTATT:

TAATCAACTCTATT :

TAATCAACTCTATT:

TAATCAACTCTATT :
TAATCAACTCTATT:
TAATCAACTCTATT:
CCTACCAATGCAACGGTAATCAACTCTATT::
CCTACCAATGCAACG:
CCTACCAATGCAACG:

TAATCAACTCTATT:
TAATCAACTCTATT :

TAATCAACTCTATT:
TAATCAACTCTATT:
TAATCAACTCTATT :
TAATCAACTCTATT:

CGTTAGAATAGCTTCCA

CGTTAGAATAGCTTCCA
AGTTAGAATAGCTTCCA
AGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA

TAATCAATTCTATTACGTTAGAATAGCTTCCA
TAATCCATTATATTACGTTAGAATAGCTTCCA

: TAATCAATTCTATTACGTTAGAATAGCTTCCA

TAATCAATTCTATTACGTTAGAATAGCTTCCA

TAATCAACTCTGTT:

CCTACCAATGCAACGGTAATAAACTCTATT:

CCTACCAATGCAACG:
CCTACCAATGCAACG:
TCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGCAACG:
CCTACCAATGTAACG:
::::: :AATGCAACG:
: : TACCAATGCAAC: :
: : TACCAATACAAC: :

TAATAAACTCTATT:
TAATCAACTCTATT:
TAATCAACTCTATT :
TAATCACCTCTATT:
CAATCAACTCTATT:
CAATCAACTCTATT:
TAATCAACCCTATT:
TAATCAACTGTATT :
AAATCAATTCTATT:
AAATCAACCATATT:

CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
CGTTAGAATAGCTTCCA
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TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: sz 2z
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: ::z:crrrzzz:
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TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: :zz:::tzrzz:
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTACTATCTTTTTTAT
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA : TATCTTTTTTAT
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: :
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: :
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: ¢ = ¢
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: : =
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: :
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: :
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: :
TCGAGTCTCTGCACCTATCTTTTTTATTCTACTTA: : : :
TCGAGTCTCTGCACCTATCTTTTTGATTCTACTTA: = : :
TCGAGTCTCTGCACCTATCTTTTTGATTCTACTTA: & : :
TCGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA: : :
TCGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA: :
TCGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA
TCGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA
TTGAGTCTCTGCACCTATCCTTTTAATTCTTTTTA
TTGAGTCTCTGCACCTATCTTTTTGATTCTAGTTA: :
TCGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA: :
TCGAGTCTCTGCACCTATCCTTTTGATTCTGGTTA: :
TCGAGTCTCTGCACCTATCCTTTTGATTCTGGTTA: :
TCGAGTCTCTGCACCTATCCTTTTCATTCTAGTTA
TCGAGTCTCTGCACCTATCCTTTTGATTCGAGTTA
TCGAGTCTCTGCACCTATCCTTTTGATTCGAGTTA
TCGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA: :
TTGAGTCTCTGCACCTATCCTTTTTATTCTAGTTA:
TTGAGTCTCTGCACCTATCCTTTTTCTTTTTTATTTT : : CAAA: AAAA
TCGAGTCTCTGCACCTATCCTTTTGATTTT : : : : : : : : : CAAA:CAAA
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TCTACTTAATAGATATATAGATATTAAGTACCAAAAGA :
TCTACTTA ATAGATATTAAGTACCAAAAGA:
""""" ATAGATATTATATATCAAAAGA

:ATATATATTAAGTACCAAAAGATTATATACCA
:ATATATATTAAGTACCAAAAGATTATATACCA
:ATATATATTAAGTACCAAAAGATTATATACCA
:ATATATATTATATACCAAAAGATTATATACCA
:ATATATATTATATACCAAAAGATTATATACCA
:ATATATATTATATACCAAAAGATTCTATATCA
:ATATATATTATATACCAAAAGATTCTATATCA
:AAATATAGATA: ::::::::: :TTATATACTA
AAATATAGATA: ::::::::::TTATATACTA
:ATAATAGAATAAGAAAAAGAA : TTAATAAGT :
: : TAATAGAATAAGAAAAAGAA : TTAATAACT :
:ATAATAGAATAAGAAAAAGAA : TTAATAACT :
:ATAATAGAATAAGAAAAAGAA : TTAATAACT :

TCTAGTT:
TCTAGTT:

':TATATA:::::
tATTTTCATATATTTCATTTTTTTCAATCAATA

TTGGA:::::::::::ATTTGAA::::::::::::: :TTTATTCCATA
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:AAAGTAGAATTAGTTTTCTCAAAATAAA
: AAAGTAGAATTAGTTTTCTCAAAATAAA:
:AAAGTAGAATTAGTTTTCTCAAAATAAA:
: AAAGTAGAATTAGTTTTCTCAAAATAAA .
: AAAGTAGAATTAGTTTTCTCAAAATAAA::
: AAAGTAGAATTAGTTTTCTCAAAATAAA:
:AAAGTAGAATTAGTTTTCTCAAAAGAAA: : GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA:: :GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA : : : : : GATTTGGCTCAGGA
: AAAGTATAATTAGTTTTCTCAAAATAAA: : : : : GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA: : : : : GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA: : : : : GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA: : : : : GATTTGGCTCAGGA
TAAAGTAGAATTAGTTTTCTCAAAATAAA: :GATTTGGCTCAGGA
TAAAGTAGAATTAGTTTTCTCAAAATAAA: :GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA : : GATTTGGCTCAGGA
: AAAGTAGAATTAGTTTTCTCAAAATAAA: :GATTTGGCTCAGGA
: AATGTAGTATTAATTTTCTCAAAATAAA : TAAAGATTTGGCTCAGGA
: AATATAGTATTAATTTTCTCAAAATAAA : TAAAGATTTGGCTCAGGA
: AGAATAGATTTAGTTTTTTCAAAATAAA : :GATTTGGCTCAGGA
: AGAATAGAATTAGTTTTTTCAAAATAAA : :GATTTGGCTCAGGA
: AGAATAGAATTAGTTTTTTCAAAATAAA GATTTGGCTCAGGA
: AGAATAGAATTAGTTTTTTCAAAATAAA: : : : : GATTTGGCTCAGGA
: TAACTAGAATTAGTTTTTTCAAAATAAAATAAAGATTTGGCTCAGGA
: CAACTAGAATCGGTTTTCTCAAAATAAA : & : : : GATTTGGCTCAGGA
:GAATTTAGTTTAGTTTTCTAAAAAAAAA: :GATTTGGCTCAGGA
:CAACTAGAATCGGTTTTCTCAAAATAAA: :GATTTGGCTCAGGA
:CAACTAGAATCGGTTTTCTCAAAATAAA:: :GATTTGGCTCAGGA
: TAACTAGAATTGGTTTTATAAAAAAAAAA: : : : GATTTGGCTCAGGA
: AAACTCGAATTAGTTTTATCAAAATAAA: : : : : GATTTGGCTCAGGA
: AAACTCGAATTAGTTTTATCAAAATAAA: : : : : GATTTGGCTCAGGA
: AAACTAGATTTAGTTTTCTCAAAATAAA : : : : : GATTTGGCTCAGGA
: AAACTAGAATAAGTTTTCTTAAAATCAA: : : : : GATTTGGCTCAGGA
TATATTCGTATTCGTTTTCTAAAAATAAA: :GATTTGGCTCAGAA
TATATTTGTATTTGTTCTCTCAAAATACA: : : : : GATTTGGCTCAGAA

GATTTGGCTCAGGA
:GATTTGGCTCAGGA
: GATTTGGCTCAGGA
:GATTTGGCTCAGGA
:GATTTGGCTCAGGA
:GATTTGGCTCAGGA

1400 1410 1420 1430

-]

TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGATTTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGATTTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA:CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCAGTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA:CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA:CA
TTGCCCATTTTT : CATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCAATTTT : CATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGATTTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGATTTTGGAAGTTAA:CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGATTTTGGAAGTTAA :CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGATTTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCC : TTTTTTAATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCCTTTTTTAATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA :CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAATCA
TTACCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : AATTCCAGGGTTTCTCTGAATTTGGAAGTTAA: CA
TTGCCCATTTTT : CATTCCAGGGTTTCTCTGAATTTGGAAGTTAA : CA

1390])
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CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC::G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC:: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC : G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC::G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATGAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC:: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC:: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCAAACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTGGTAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCACACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGTAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGTAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGTAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATCCAATCAAGTCCGTAGCAG
CTTAGCAAGTTTCCATACTAAGGCTCAATCTAATCAAGTCCGTAGC: G
CTTAGCAAGTTTCCATACCAAGGCTCAATTCAATTAAGTCCGTAGC: G
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TCTACC : GATTTCG [855]
TCTACC : GATTTCG [816])
TCTACC : GATTTCG [612]
TCTACC: GATTTCG [854]
TCTACC : GATTTCG [615]
TCTACC : GATTTCG [780]
TCTACCGGATTTCG [772]
TCTACC : GATTTCG [881]
TCTACC: GATTTCG [880]
TCTACCGGATTTCG [754])
TCTACC : GATTTCG {851]
TCTACC : GATTTCG [712]
TCTACCGGATTTCG [853]
TCTACC : GATTTCG [854)
TCTACC : GATTTCG [855]
TCTACC : GATTTCG [856]
TCTACC : GATTTCG [855]
TCTACC : GATTTCG [764)]
TCTACC : GATTTCG [764])
TCTACC : GATTTCG [1122]
TCTACC : GATTTCG [1106]
TCTACC : GATTTCG [1117]

TCTACC : GATTTCG [1116]
TCTACC : GATTTCG [827]
TCTACC : GATTTCG [1065]
TCTACC : GATTTCG [1046}
TCTACC : GATTTCG [1089]

TCTACC : GATTTCG [1073]
TCTACC : GATTTCG [1087]
TCTACC : GATTTCG [841]
TCTACC : GATTTCG [840]
TCTACCTGATTTCG [1095]
TCTACC : GATTTCG [926]
TCTACC : GATTTCG (1122}
TCTACC : GATTTCG [1112]
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