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Introduction

The history of the Transactions was detailed in 1977 at the time of
the centennial of the Royal Society of New Zealand by CA Fleming -

"One of the main reasons for federating local societies under
the New Zealand Institute was to give a publication medium for
New Zealand scientific research.... papers read at meetings of
the Incorporated Societies were deemed to be communications
to the NZI and might then be published in the Proceedings or
Transactions, subject, however, to acceptance by the NZI. The
privilege of publishing and the right to receive copies of the
publications to its members, at first free of cost, were the chief
material inducements for such societies to incorporate”.

"The content of the Transactions was at first broad, including
philology, literature, history and mythology as well as the usual
field sciences actively pursued in a young colony - botangt
zoology, geology - with a sprinkling of physics and chemistry...",

Medicine was excluded in 1869, almost from the start. In 1872
preference was give to papers adding to the knowledge of New Zealand,
and by 1880 the claim could be made that the quantity and quality of
papers were above those of any other colony. James Hector had been
editor for the first thirty-five volumes, a huge achievement. John
Buchanan had been lithographer for the first twenty volumes.

In the years that followed there were delays, disagreements about the
value of publishing some specialised papers, and financial crises. The New
Zealand Institute became the Royal Society in 1936. A smaller range of
subjects followed the emergence of competing publications, but interest
remained uneven, with criticisms leading in 1961 to the approval of
separate series in botany, zoology, geology and general subjects. But after
Volume 88 of the Transactions, Botany reached only a third volume before
being merged with Zoology as a "Biological Series" in 1968.

Two years later the Transactions ceased, and were replaced by the
periodical Journal of the Royal Society of New Zealand.

The Transactions stand now as an immensely valuable resource for
any researcher into early work in the sciences in New Zealand. The sheer
range of subject matter, and the attention to detail of many of the early
authors are astonishing.

A full set is one of my treasured possessions.

Some of the extracts reprinted here are mere lists, often brief, of
orchid species found in various localities, many inevitably now gone to
land development, although some should still be of interest to those who



might thus be guided to "new" habitats for New Zealand orchids. Snatches
of text referring to orchids have been taken from their context. Complete
papers of major importance to New Zealand orchidologists are also
reproduced, : :

Papers on the New Zealand orchids written by Colenso, Cheeseman
and Hatch in the Transactions have appeared in earlier numbers of the
Group’s Historical Series, and are therefore not reproduced here.

I am grateful to the Royal Society of New Zealand for permission to
reproduce papers from the Transactions.

Ian St George,
Dunedin, .
26 May, 1990

Reference:

1. Fleming CA. Science, settlers and scholars. Royal Society of New Zealand, Bulletin 25:
171-293

Papers and extracts from the
Transactions and Proceedings of the New Zealand Institute

;!'-'ﬂ::u'zgs 8Kr1rla1‘r On the Botany of Great Barrier Island. 1863. |:

CATALOGUE OF PLANTS OBSERVED ON THE GREAT BARRIER ISLAND.

Tavinn wnevonata, Lindl,
alin, Hook, f.
unninghamii, Livel,
Bolbophyllwm pygmenm, Lindf,
Castrodin cunninglnmii, Hook, f.
Acinnthus sinclnivii, ook, f.
Coryrnnthes oblongn P Jook. f.

B rivulavis, Hook, f.
Mievotis porrifolin, Sprengel,
Pterostylis banksii, Brown.

W trallifolin, Hook. f.
Lhelymiten longifolin, Forst.
Prasopliyllum colensoi, Hook., f.
Orthoceras solandvi, Lindl,

OATALOGUE OF PLANTS FOUND ON THE SOUTH AND SOUTH - EAST
COASTS OF THE LITTLE BARRIER ISLAND, DECEMBER, 1867.

Tarinn mueronnta, Lindl.
Dendrobium cunninghamii, Lindl.
Bolbophyllnm pygmenm, Lindl.
Mievolis porvifolin, Sprengel,

The Corysanthes are now Corybas. Microtis porrifolia is now M.unifolia.
Orthoceras solandri is now O. novae-zeelandiae.



From Buchanan J. Sketch of the Botany of Otago. 1863. I:

181-212. From Kirk T. On the Botany of the Thames Gold-fields.
1869. II: 89-100.

The numernls in the respective columns, for ench of the districls, indicale,— L TR . i .
1. Tho mere oc:cur};'unco of u few individuuls of the species ; ' The estimate of altitude aflixed to Moy specie
2, The tolerable abundunce of individuals in o few localities ; and
3. The universal occurrence of the specics, whovover the condition for its growth
prevailed within the district.

. X s, i8 chiefly based upon
single observations with a pocket aneroid, and can t.l’e-af ; . !
approximative only, ! ’ terofore Lo regurded as

Acianthus Sinclaivii, —2000.  Microtis porvifolin,. Thelvini i
; : : cp e i . ulin. <
The lotters a b ¢ in the first column refer to the sltitude to which the specios extend longifolia.  Orthoceras Soknilits 1 & Thelymitra

above the sea-level : Larina mucronata. BolboplhyHum pygimwenm,

(8) From sen-level to 1,500 feet, -Qf’l(}OA S:_u'cou]:il'uau.{l\'ur:sns. Adenochilus gracilis, Corysanthus trilobn,—1G00,
(b) From 1,500 feet to 4,000 feot. C. vivularis, Pterostylis Bunksii, T. tenllifolin, —1200,

(¢) From 4,000 feet upwards.

LJSE 8F RIOTWENNE ELANTY BOURD LN GBI Sarcochilus adversus is now Drymoanthus adversus.

English and Enst | Went
Maori Names. Alt. | egion.| Region,
MONOCOTYLEDONS,
Orelis Family, |1, ORCNIDER.
Earinn mucronate, Lindl, I 3 3
»  autumnalis, Hook. 1. ... e |0 3 3
Dendrobium ennninghawmii, Lindl. .. e |0 3 3
Tiripiri. Bolbophyllum pyguwenm, Lindl. .. v | 1 % Fro A - B
Perei. Gastrodin eunnimghaanii, Jook. 2 .., e | B 1 f .
S e 111 m Armstrong JF. The Vegetation of the neighbourhood
- oblomgn, ook, f. e |0 2 2 Of ChI’IStChUI’Ch. 1889. ”, 1 19-128.
" macrantha, Hook. . ... | B 2
Mierotis porrifolin, Spreng. ... e | 3 2
Caladenin minor, Hook. f. ... e |0 2 2
il Iyallii, Hook. f. ... e |0 2 2
- bifolin, Hook. f. ... e | B 2 1 g
Pterostylis hanksii, Brown ... e | B 3 2 N
» gramines, ook f. e | B 2 2 £y
Lyperanthus antarcticus, Ilook. f. ... v |0 b 3 1 4 3(g¢
- 'l'ilcl_',-mitm longifolia, Forst. ... o 2 2 EA § ZE ild
Thelymitra pulchelln, Hook. f. |0 2 2 Fe - . Nntiv & z| 3 B Z
» wnillora, Hook, f. T 8 2 | Hrenaczous Praxts Sult'lzm’glﬂlrnr. 'I"ET:;'::S:L:E E E; = ;-; E E
Trasophyllum colensoi, Hook. f. ... o | 8 3 . g s E‘é ]
: ! H:
| |2
Iarina mueronata, . ~ |Dec.< Feb, 1
Corysanthes macrantha . Nov. 111
55 trilobn 5 Nov. 1
. ) . " oblongn 5 Nov, 1
Caladenia bifolia is now Aporostylis bifolia. Thelymitra uniflora is now ?’]1] elymiten longifolin -~ . Dec. 11111
Phasophyllum Colensoi Dee. 111
T.cyanea. Four other orchids . 1
One ¥ § 1




From Kirk T and Buchanan J. List of Plants found in the
Northern District of the Province of Auckland. 1869.1I

239-247.

Introductory Remurks by J. Bucianax,

The above area muy be divided into eight distvicts, viz :—

1. Wungavei,

2. Bay of Islands,

3. Wungarou,

4, Stephenson’s Island,
the latter as showing the comparative Lotany of a portion of land detached
from the Main Island.
5. Mount Camel,
6. North Cape.
Nos b and 6 ave isolated districts, the labter, in a great measure, cul ofl’
from the general Flora by a peninsula of sand-hills, neavly 70 miles in length,

7. Kaitaia,
8 Mokiangn.

ORCHIDEE.

Earina mucronata, 1 2 3 8

, autwmmalis, 1233
Dendrobium Cunninghpmi, 1 2 3
Bolbophyllnn pygmeum, 1.8
Corysanthes triloba, 1 2
Microtis porrifolia, 12378
Pterostylis Banksii, 123 7
Prasoplyllum pumilum, 2 67

e i AT, e e R

oA

From Kirk T. On the Flora of the Isthmus of Auckland and
the Takapuna District. 1870. Ill: 148-161.

1L—=MONOQCOTY LEDONS.

-

10, Eavina muceronatn, Liwdl, 5. Plervostylis puberala, ook, £
T, ” autummnalis, Hook. 1. Chiloglotlis cornuta, ook, Ve

10, Dendvobium Cunninghamii, Ziedl | 15, Thelymiten longifolia, Forst.

10, Bolbophyllum pygueewm, Lindl. 3 " pulehella, ook, fo

O Savcochilus adversus, Hooks f. 1. Spivanthes wustealis, Lindl.,

1. Gastrodian Conningloonii, Hook. f2 . 1.1, Cheesemun
15, Acianthus Sinclaivii, Hook. £ 15. Orthocerns Solandri, Liwdl.

5. Cyvtostylis oblonga, Heok. /. 5. Peasophyllum pumilum, Hook. £
6. Corysanthes teiloba, Hook. £

iR - oblongn, fHook. f.

3. " maceantha, ook, f

3. i Checsemanii, ook, /.

15. Mievotis porrifolia, Spreny.
10. Caladenia minor, Hook. /.

10. Pterostylis Banksii, Drown

e b. nustralis

o3 graminea, Mook, f.
10, oy tendlifolia, Hook. f

]

Pterostylis puberula has been considered a synonym for P.nana, though
Clements has recently suggested that the two are distinct, and that
P.puberula is a NZ endemic. Spiranthes australis is S.sinensis.



From Kirk T. On the Botany of the Northern Part of the
Province of Auckland. 1870. Ill: 166-177.

CORRECTIONS, ADDITIONAL LOCALITIES,* &c., TO PREVIOUS LIST.
(Sce Vol. ii., p. 242.)

- Pmsop]ly]]u‘m pumilum, Mook, /i Add L.

* The districts as divided and numbered by Mr. Buchanan are— 1. Whangarei.
2, Bay of Islands, 3. Whangaroa. 4. Stephenson's Island. 5. Mount Camel. 6. North
Cape. 7. Kaitaia, 8. Hokianga. :

Sarcochilus adversus, Hook. £, 1.
Gastrodia Cunninghamii, Hook. f. 2.
Acianthus Sincluivii, Hook. £. 1 2.
Cyrtostylis oblonga, fook. /. 2. V. Colenso.
Corysanthes oblonga, Hook. /. 2.

- rivulavis, Hook. £ 2. W. Colenso.
Caladenia minor, Hook. /1 1 2.
Ptevostylis trullifolin, Hook. £ 1 2.

Thelymitra longifolin, Forst. 1 2 3 G,
5 Colensoi, Jlook. /. 2. 1. Colenso.
Y imbovbis, Hook. £ 2. W. Colenso.
Orthocerns Solandvi, Zindl. 1 2 3.

Thelymitra colensoi is regarded as a synonym of T.paucifiora in NZ,
though Clements doubts if the latter is really a NZ plant. T.imberbis is
T.camea.

From Kirk T. Descriptions of New Plants. 1870. Ill: 177-180.

Corysanthes Cheesemanii, Iook. f. n. s,

Root of small tubers on rather stout candicles.  Leaf membranous, sessile,
3”7 in dinmeter, ovate-cordate, apiculate.  Braeb very short, ravely petaloid and
coloured.  Flower [” long, rarely more, sessile or shovtly peduncled.  Upper
sopal very large, helmetshaped, envved over the lip, obovate, obtuse, rarely
acute.  Tip involute, Jarge, the margins enclosing the columm, two-lobed nt the
base, the lohes produeed downwards into twa horn-like processes, apex of the
lip reewrved. Tateral sepals 0, ov varvely concealed under the Tip, and spivally
twisted.  I'elals minute or wanting, subulale, defloxed.  Column stout, eveet.
Anther terminal, persistent.  Pedunele clongnting after flowering, capsule
narrowed npwards, striate,

To Whau, 1865, 7' K. Ouvakei, A, 7' F. Cheeseman, 1867, Titirangi,
7. K.

T obtained a fow imperfect specimens of this intevesting plant from the
Whau District about five years ago, but not in a fit state to allow of a
dingnosis being drawn.  Mr, Cheeseman subsequently found it in some
quantity, and has kindly favoured me with good specimens and valuable notes,
of which I have availed myself in drawing the foregoing description,

It is the carliest-flowering species in this colony, usually displaying its dull
purple flowers early in July. It will probably be found to have a wide range
of distribution.

All the species of Corysanthes previously discovered in New Zealand
belong to the sub-genus Nematoceras, Hook. f.  The present species belongs to
the typical section of the genus,

Corysanthes cheesemanii was relegated to synonymy with Corybas
aconitoflorus by Moore, but since the latter has been recognised as an
Australian endemic, C.cheesemanii is reinstated. '



10

From Kirk T. Notes on the Flora of the Lake District of the
North Island. 1872. V: 322-345.

Chiloglottis traversii, ¥, von Muell. (Caladenic bifoliu, Hook, f.)—Specimens
long past flowering ; occurs ab Motukino, 1,500 feet, and amongst moss
on the summit of Tavawera mountuin, where it reaches ity novthern
limit.  Distinguished from all other New Zealand orchids by its glan-
dular pubeseence.

Thelymitra lowgifoliv, Forst—Summit of Tarawera mountain, 3,600 fect.

Chiloglottis traversii is Aporostylis bifolia.

From Webb JS. Notes on Plants collected near Invercargill.

1872. V: 360-363.

Prasopliyllum colensoi,

From Kirk T. On the Botany and Conchology of Great
Omaha. 1872. V: 363-369.

Tn some places they flow
amongst fallen masses of sandstone coveved with 77ypmum albicans and other
mosses not commonly met with, perchance betweon steep banks clothed
with Zlatostemma rugosum in vast abundanee, ov yet again hetween rocky
wooded slopes often covered with masses of Corysanthes ; nearly all the species
of this chavming genns occur in the district,  The stream ealled by the settlers
the Dakiri Creck lms its stony bod above tide limits covered with n dense
growth of Nertera cunninghamii to an oxtent ravely to boe scen elsewhere.

Many small Orchids, besides tho various specics of Nemeatoceras, are fonnd
in the district. Thelymitra pulchella and 7' imberbis ave abundant. The
rave Adenochilus gracilis and Chiloglottis cornuta attain their novthern limit so
far as at present ascertained,

LR

R T R

il

From Buchanan J. Notes on the Flora of the Province of
weg?gtggé with a List of Plants collected therein. 1873.

" MONOCOTYLEDONS.
ORCHIDEE.

Farinag mueronata, Lindl, Tl Oct., Nov. ; white, spotted pink.
atumnalis, Hook, f. Tl Feb., March; white.
Dendrobium cunninghamii, Tindl. Fl. Nov.—Jan.
Bolbophyllum pygmeaum, Lindl,
Sarcochilus adversus, ook, . FL Dec. ; yellowish green,
Gastrodin cunninghamii, Hook. f. Tl Nov, ; white.
Acionthus sinclairii, Mook, f. T Maveh, Wanganui.
Corysanthes triloba, 1look. . Il Oect., Nov. ; purple.
rotundifolia, Mook, f.  FL Oct., Nov. ; purple.
Microtis porrifvlia, Spreng.  I'l, Nov., Dee. ; yellowish green.
Caladenia minor, Hook. f. TL Nov., Dec. ; pale greenish white,
Plerostylis banksii, Br, Tl Nov., Dec. ; pale green.
graminee, Hook, f. Tl June—Ang. ; pale green,
micromega, Mook, f. Il Oct.—Dec,

Thelymitra longifolia, Forst. Tl Nov., Dec. ; white and purple.
colensoi, 1look. . FL Nov., Dec. ; yellowish green.
Drasophyllum colensoi, Hook. f.  FL Nov., Dec. ; yellowish green.
nudum, Mook, f.  FL Nov., Dee. ; yellowish green.

Orthoceras solandri, Lindl. Wainuiomata.  FL. Dec., Jan. ; yellowish green

Corysanthes rotundifolia is either C.rivularis or C.oblongus.

From Buchanan J. On the Flowering Plants and Ferns of
the Chatham Islands. 1874. VII: 333-341.

MONOCOTYLEDONS.

415 ORCHIDACEA.
.Earma mueronate, Lindl,
Acianthus sinelairdi, Hook. fil,
Cog'ys:mtkes macranthe, Mook, fil,
Aicrotis porvifolia, Sprong.
Ptervostylis banksii, Br,
banksii, Br,, var, b,
wmicromega, Hook. fil.
Ua{culmmlbybtm, Hoolk. fil. (Chiloglotéis eraversii, F. Muoll,, 1. ¢., 51.)
giuiayfquw cornuta, ook, fil, ,
Lhelymitra longifolia, Forst.



From Buchanan J. On the Botany of Kawau Island:
Physical features and causes influencing distribution of
Species. 1876. IX: 503-527.

MONOCOTYLEDONS.

OrcHipE 7.
Farina mucronata, Lindl.

autumnalis, Hook., fil.

Dendrobium ennninghamii, Lindl,
Bolbaphyllum pygmeum, Lindl.  (Piripiri.)
Sarcochilus adversus, Hook., fil,
Gastrodia cunninghamii, Hook., fil, ~(Perei), C.
Aeiaunthus sinclatrii, Hook., fil., (Kirk.)
Corysanthes oblonga, Hook., fil,
Mierotis porrifolia, Spreng.
Caladenia minor, Hool., fil.
DPterostylis banksii, Br.

trullifolia, Hook., fil., (Kirk.) )
Thelymitra longifolia, Forst.

pulchella, Hook., fil. (Maikaikai.)
Prasophyllum colensoi, Hook., fil.

From Thomson GM. Notes on some Otago Plants. 1876.
IX: 538-542.

Order.—OroHIDE R,
89. Corysanthes rivularis (Hook., £.), gullies near Dunedin and Stewart
Island,

40. Chiloglottis traversit (I, Mugll,), Swampy Hill, 2,000 feet.

PO e e

From Kirk T. On the Botany of Bluff Hill. 1877. X: 400-406.

The underwood and the herbaceous vegetation exhibited the greatest
luxuriance of growth ; Chiloglottis cornuta, an orchiduceous plant
growing in several localities from Omaha to the Chathwmn and Auckland

Islands, but remarkably loeal, exhibited a stout, robust Lubit quite new
to me.

The following are the most interesting of the indigenous specivs :—

Culadenia bifolia, Hook. f. In the forest and on peaty gronnd near the
summib ; leaves varying greatly in size aud shape.

Cldloglottis eornuta, Hoole. £. Abundant in the forest and of large size.

Prasoplyltum nudum, Hook, £, Open places near the summit.

Orcuipez.
Gastrodia cunninghamii, Hook. f,
Caladenia bifolia, Hook. f.
Pterostylis banksii, Br.

Chilaglottis mﬂ‘:m!a, Hook. 1.
longifolia, Forst,
Thelymitra uniflora, Hook. f.
Prasophyllum nudum, Hook. f.
. pumilum, ook, £, (?)
Specimens imperfect.

From Kirk T. Contributions to the Botany of Otago. 1877. X:
406-417.

ORcHIDEE.

Chiloglottis cornuta, Iook. £, The Bluff IIill.
Prasophylhon pumitum, Hook. f.  Several imperfect specimens collecled on
the Bluff Hill appear identical with this specics.

nudwm, Hook. f. Mourtai:s above Lake llarris: the Bluff
Hill, cte.

Prasophylium nudum has not been confirmed south of . lat.42°30", and
P.pumilum south of c. lat 38°, Kirk noted that the specimens were
imperfect, and was almost certainly seeing P.colensoi,
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From Kirk T. An Enumeration of recent Additions to the
i New Zealand Flora, with Critical and Geographical
Notes. 1877. X: Appendix xxviii-xiv.

Orcurnacr.e,
Corysanthes cheesemannii, IIook. f., Te. I'L, t. 1,120 ; Kirk, Trans, N.7,
Inst., IIL., p. 180,
The only New Zealand species belonging to the typieal section of the
genus.
North Island—Titirangi; T'e Whau ; Remuern.

Thomson GM. On the means of Fertilization among some
New Zealand Orchids. 1878. XI: 418-426.

[Read before the Otago Institute, 11th June, 1878.]
Tue following notes drawn up from jottings made during the past spring
and summer, are by no means exhaustive, but may rather bo looked upon
as o small contribution to our already existing information on this interest-
ing subject.

Of the eleven genera which are 1'éprosentefl in this part of the island, I
have made more or less lengthened obscrvations on ten, viz.: Earina, Den-
drabivm, Carysanthes, Microtis, Caladenia, Pterostylis, Chiloglottis, Lyperan-
thus, Thelymitra- and Prasophyllum, I was not fortunate cuough to obtain
specimens of Gastrodia, which is n very rendily overlooked plant,

Some of my specimens were cultivated, and thus yielded moro certain
information than these which were examined in the wild state.

One fact which has struck me during these investigalions is, that I have
hardly ever been able to enpture insects earrying pollen on any part of their
body. Only when examining beds of Corysanthes have I found insects with
pollinia, It is possible that the general coldness of the past season, and
the remarkable scarcity of all kinds of insects, have had a good deal to do
with this. If this is the case, of conrse a disturbing element lias been
introduced to somo extent into my observations,

Tribe IripENDREE,
(1.) Earina autumnalis, :

I have had a large clump of this species in cultivation all summer, but
owing probably to the want of warmtl it only camo into bloom townrds
tho end of March. It produced abundance of flowers, however, having
about 1100 on it when examined on Gth April,

Tho flowera ave only about } of an inch in dinmeter, white in colour,
with o yellow centre, and with an almost over-poweringly sweet perfume,
The labellnn is 8-lobed, stands nenrly ereet in front of the column, and has
its laternl lobes produced forward at right angles to it. It bears two
strongly marked longiludinal ridges on its surface, which almost touch the
slles of the column, and leavo a minute nearly square passage to its base,
There is no ncetary, but the tissuo at the base of the labellum is easily
punctured, and exudes beads of moisture. The column is short and erect,
the stigmatic surface very concave, with the viscid rostellum projecting
prominently forward above it. The anther is terminal and deciduous, and
encloses four pyriform pollinia attached in pairs to a short candicle.

From the position of the parts it appears to be impossible that self.
fortilization could take places The pollinia are remarkably coherent, and

lie very closely ensooncod in the anther case. For fertilization by inscets,
howaover, the parts are very simply fitbed,  The rostellom with the attachod
candicle projects to a small point, and is viseid on the edgo and under-surfuce,
4An insect visiting the flower would insert its head or proboscis into tho
swall square aperture between the labollum and the columu, and in with-
drawing would inevitably touch the viseid surfuce. Tho slightest touch
brings away the pollinia, usually all four, but sowetimes ouly two, Were
they to be withdvawn just as they lic on the summit of the column, thoy
would hardly be in the position to strike the stigmatic surfuce of another
flower; but in boing withdrawn, the eap of the anther pulls them slightly
downwards and depresses the candicle considerably. I repeatedly imitated

* the action with tho point of o pencil or noodle, and found in overy caso that

the pollinia came away readily, and wero dopressed cousiderably Lelow a
right-angle to the surfaco to which they adhered, In this position they
were casily placed on the stigma of o sccond flower, I carefully examined
91 flowers, and found that the pollinia had been removed from the anthiers
in 41 cases, and remained intact in 50; this too in bright, warm weather,
Of course the plants were not in their native habitat, which might account
partly for lack of the usual bush-frequenting inscets, Those spilies pro. -
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minently placed on the plant usually had the pollinia of their flowers more
or less removed, while those which were buried mmong the leaves had not
as a rulo been visitod,

Tribo Mavaxe.s.
(2.) Dendrobium cunninghamii,

This beautiful orehid has its flowers evidently fitted for cross-fertiliza-
tion, Tho upper sepal is lanceolate in form, and is the smnllest in the
whorl. The lateral sepals are broad at the base, and adnate to tho
produced base of the columm.  The lateral petals are linear oblong.
The labellum is widely expanded above the middle, with two small latoral
lobes, and bears on its face five elevated ridges ov plates. It is ablached
to the baso of the column by a short and very clustic cluw. The column
stands in the flower exaetly like the letter J; being produced forward nt the
base, and terminated by a large green glandular swelling.  When the
flower is open, o small dvop of nectar is alwnys found at the base of
this swelling. The crect povtion or limb of tho column is rather long.
The anther is terminal, and cncloses four narrow and flattish pollen
masses, attachied in pairs to a strap-shaped caudicle. The stigmatic
surface is placed slightly below it, and is nearly square. When in the
bud, the lower surface is hollowed iuto o deep pif, and on its summit,
standing diveetly in front of the bases of the pollinia, is tho rostellum,
which at this cavly stage is membranous, As the flower opens, the cells

of the rostellum become converted into a milky and excessively viscid
substance, while the whole surface of the stigma secretes abundantly a
elenr, viseid matter, and n drop of swoet fluid is secrcted at the base of
the column,

The action of the pavts is exceedingly simple.  An inscct alighting on
the labellum weighs it down very easily, and thus gnins access to the neetor
at its base.  The clasticity of the labellum, however, tends to keep it press-
ing ngainst the ecolumn, and thns compels the insect to brush against the
viseid rostellnm,  The pollinia ave very easily withdrawn by an upward
movement, as ean be scen by introducing a needle or pencil point, and
touching the vostellum in withdrawing it, when one or more of the pollinia
will be withdrawn with it.  T'he lateral Jobes of the Inbellum and the guiding
ridges on its surface would prevent an inscet reaching the nectar without
touching the rostellum when lenving the flower; and any insect entering
another flower with pollinia on its head, could not fail to leave these on the
stigmn. By inserting n flv, this action was ensily seen, all four pollinia

v
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being withdrawn, with their caudiele glued over the insect's right eye.  Out
of twenty-two flowers examined, only five had their pollinin removed from
the anther cases, but as the plant was growing on a veranda away from
its native habitat, this was no eriterion. I regret that I did not fertilize
any of the flowers on this plant with their own pollen. Those fertilized by
pollen from other flowers on the same plant produced fine capsules,
Tribe ArETHUSEE,

(8.) Corysanthes maerantha,

Both this species and C. rivularis were examined by me, but the flowers
are almost identical in structure, the difference not affecting the relations of
the parts, They are very striking in appearance, owing to their lurid
purple eolonr, and the long twisted sepals and petals, which give them an
extrnordinary resemblance to a lavge spider sitting on a leaf. The upper
sepal is large, prominent, aud helmet-shaped, and projects forward over the
flower. The labellum is large and involute, nlmost senti-cylindrical, with
its nxtcrngl margin fimbrinted and expanded downwards into a longish tip.
It is not attached continuously at its base. On ench side of the flower,
when in bud, a small slit is scen, which widens by an expansion of the
margin (which is thus caused to arch slightly ontwards) into a small civenlar
aperture. By the contact of the in-turned edges of the labellur, and the
overlapping of the upper sepal, a horizontal aperture is left in the mouth of
the flower, which bends at right-angles a little way in, and opens into o
tolerably large cavily. Placed quite at the boltom of this is the short,
thicle column, Iying almost horizontally in €. rivularis, and somewhat more
erect in C. macrantha, The sligmatic cavity is deep, and on its postevior
margin is the rostellum. This is formed of large cells, covered with a very
delicnte membrane, If this be touched with a bristle, it is almost instantly
ruptured, and o small, very viscid drop of matter exudes.  In witlulrawing
the bristle tho pollinia are brought away with it. The anther is terminal
(posterior), and has brond lateral projections. Thg pollinia are four in
number, in two paivs, and in the form of plates, Tho flowers do not appear
to secrote any ncetar, but when the surfuco of tho lubellum is slightly
punctured, a considerable amount of sweetish purple juice exudes, which is
probably grateful to inscets, I'vom the shape of the flowers, it is necessary
to cut them longitudinally to sec the parts. TLooking at the position of the
anther and stigma, it appears to me almost impossible that self-fertilization
can tako place; at the same time it is somewhat diffienlt to suggest any
satisfactory way in which an inscet conld accomplish cither this or eross-



18

fortilization, I presume that any insect entering the ﬁowcf- would. have to
back out again by the same way as it entered, aud in doing 50 }t. \vot1}¢l
come in contnct with the rostellum, and would remove the pollinia on its
head, It is also probable that, in endeavouring to obtain from a scconﬂ.
flower any of the sweet juices from the tissue ab the l)lt.h'ﬂ‘ of the labr.-]lm'n, it
would slightly advance its head, so as to bring the pu]h.um I'I.t:ltl(:ll\’.'(l to it on
to the stigma. Again, it is possible that sclf-fertilization might be sc.curcd
by an insect thus getting the pollinia on its liead, and then cnduuv'om-mg t.o
push its way down through the small lateral apertures. In doing so, it
would almost certainly smear {he stigma with pollen from the same flower,
and I have sometimes been inclined to think that snch did talie placcl At
the same time, this would scem like putling un unnecessary dificulty in the
way of what is usually a very simple process, and therefore no great value
is to be attached to this idea.

Tor a time I could not understand why spiders frequented these flowers
g0 much, but I soon found a sufficient enuse. The only inscets cn.pnblu of
removing pollen which were found about the flowers wcn.s sl Diptera—
probably a species of Culear. In several cascs these small flies had pcuct'ru't.ud
into the tube of the flower, and, in their eagerness after the sweet juices
found there, bronght their heads in contact with Loth rostellum and stigma,
and partly owing to the viscidity of these parts, and partly to the narrowness
and bending of the tube, were unable to withdraw backwards.  In some
flowers inscets were thus found still alive, in others they were dead, while
in many others only pertions of them, such as legs, \\:ings, 'cl.c., were left,
the spiders having devoured the rest. In every case in which a captured
insect was withdrawn from its teap, the pollinia were removed also, securely
attaclied to the front of the hiead, .

I ¢losely examined 148 flowers, and found that ju 47 the pollivia werq
skill in thé anther cellsy from 90 they had been removed, while in 6, dead
or Jiving insects were found glued to the stigma. Of the whole number
examined, only a small proportion ultimately produced eapsules.

The flowers of this genus will well repay examination,

(4.) Microtis porrifolia,

In the flowers of this species the column is protected by a broad, flat
hood, formed by the posterior sepal and the two lateral petals. The lateral
sepals are completely reflexed, and lio back against the ovary. The
labellum is large and pendulous, hanging out from the front of the flower
like a tongue. It is reebangular in shape, rather longer than broad, with
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the margin erimped and carled, and bearing three glandular projections on
its surface.  Two of these ave situated together near the base, and enclose
a small depression or pit.  This, from its position and appearance, I tako
to be n nectary, but T was unable to deteet any liquid in it. The third
gland is formed by an ivregular wart-like mass of eells, and is situated near
the apex of tho Iabellum. I have not investigated its functions, nor do I
lnow how its presence ean bo accounted for. The columm is very short,
and stands alnost square, this appearance being cansed by the wings or
auricles which stand up on each side. Beneath these is the hooded anther,
enclosing four pollinin, which lio very loosely in their cells, They present
the appearance of two masses, but each is composed of a large outer and n
smaller inner sheet, of a reniform shape, united by their threads to a short
caudicle. In front of and somewhat below them is the viscid rostellum,
towards the apex of which n minute white point is visible, which marks
their point of attachment. The rostellum projects considerably outwards,
so that the stigmatic surface is placed in a recess. The slightest touch on
the viscid dise suffices to bring away one or both pollinia, the matter being
excessively viscid.  An insect alighting on the rostellum, and advancing its
head to examine the glands ab its base, would be certain to touch the
rostellum and bring awny the pollinin. These fall slightly by their own
weight, so that on entering a second flower, they would be in such a posi-
tion on the front of the inscet's head as to touch the stigma immedintely
under the vostellum.  In the first spike examined by me, 82 flowers wero
fully opencd, and all but the top one had their pollinia removed.

Lven when not fertilized by insects however, these flowers are readily
self-fertilized, and during the past scason this appears to have been the
case with the great majority. After a time, the pollivia appear withered
and brown, and somewhat dragged forward from their anther cells, while
the ovary begins to enlarge, showing that pollination has taken place. If
such flowers are examined carefully, it will be found that the pollen grains
havo emitted a great mass of tubes, which penetrate the upper margin of
tho stigma, thus cnsuring fertilization, I found this to be the casc in
several hundved flowers which I examined. The position of the labellum
on the underside of this flower is caused by the usual twisting of the pedicel
or ovary, which is so common in wany orchids, But in young buds the
Posterior sepal is lowest and placed on the side furlhiest from the axis of the
spike ; and it is during the gradual maturing of tho flower that the twisting
takes place, so that, by the time it opens, the labellmn and posterior sepal
have ghanged places.
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This species, as might be expected from its facilities for reproduction, is
one of the commonest plants of the class.
(5.) Caladenia bifulia.

Chiloglottis traversii, Miieller.
This is & most abundant orchid in upland districts at an elevation of

1500 to 8000 feet. The flower is solitary on an crect seape, three fo four
inchies in height, The upper sepal is obtuse, somewhat arched forward, and
slightly lkecled. The lateral sepals are placed under the labellum, and
extend forward almost horizoutally. The labellum is broad; on each side
of the expanded portion is a yellow-coloured pateh bearing two or three
"brownish spots, while extendiny from the widdle to the base are two rows
of yellow glands. The colmun is long and ereet, slightly winged above,
and bearing a terminal anther which encloses four pollinin,  The stigma is
rounded and slightly hollowed out, and is placed in close contiguity to the
auther. The arrangement of the parts is so simple that an inscet alighting
on the labellum and advancing its head into the base of the {lower could
hardly fuil to remove the pollinia; nor could onc cnfering with pollen on
its head fail to leave these on the stigma, for in withdrawing pollinia
from a flower they are always slightly depressed by the cap of thie anther.
'he pollen of this plant is very incoherent, and the lower surface of the
stigma projects a little, so that I am inclined to think sclf-fertilizalion talies
place in flowers which Liave not been visited by inseets. 'I'ho mojority of
the flowers appear to set good capsules, and flowers which I fertilized
avtificially, produced good full sced-vessels, I examined one sunuy day
twenty-two flowers growing in the open; of these only three Lad both
pollinia removed; in one the pollinia were ramoved from one anther lobo;
in five others the pollen masses appeared more or less disturbed ; while'in
the remaining thirteen the anthers were untouched.
(6.) Prevostylis banksit.

The fertilization of the flowers of this genus has boen so well deseribed
by Mr. Cheeseman, in the Trans, N,Z. Inst., Vol. V., p. 852, that I caunnot
well add to it, but my observations on them moro than ever induce me to
cousider that there has been an unusual scarcity of insect lifo during the
pn.s't. season. Out of all the flowers of the above species, and of . graminea,
examined, not one had the pollinin removed. The flowers are ineapable of
gelf-fertilization.  Certain experiments made by me to test whether they
were fertile with their own pollen were rendered uscless by being conducted
in the open, wheroe the flowers were liable to be destroyed.

The rostellumn of this orehid, when examined in bud, lies in front of and
between the bases of tho pollinia, but quite separate from them. At this
carly stage it consisls of an oblong, pearly-white body, composed of large
rounded cells, filled with graunlar fluid.  The pollinia stand in a small
hollow on the top of the column, and at this stage are attached only by a
small posterior lignment at their base.

(7.) Chiloglottis cornuta,

In this species the flower is solilary, on a short seape, which lengthens
after flowering, and is partly covered by an acute, sheathing bract.  When
fully developed, all the parls stand nearly ercet, and thus leave no Innding
place for insects. 'Uhe Inbellum is aentely trowel-shaped, with one broad
cenlral, and several nnrrow, Interal, longitudinal, purple glands. The
column is eurved back ab the base, and then ascends in front of the upper
sepal.  The stigmalic surface is large, almost cireular, quite flat and exces-
sively viscid, there being no distinet rostellum. The anther is terminal,
and encloses four plate-like pollinia, which are coherent, and are attached
by their bases to the npper margin of the stigma (vostellum), Before the
flower is open, and while yet almost sessile, and sheathed by the bract, the
sligmatic surface becomes excessively viscid, and smears all the portion of
the labellum immediately opposite to it. I could not ascertain how the
pollen got on to the stigma, but in the few flowers I was enabled to examine,
all four pollinin were on tho stigmn, and the anther cells were empty.

Trom the position of the flower when the parts are vipe for pollination,
viz., low down between the two leaves, from its inconspicuous greenish
colour, and the fact that viscidity is strongest in the unopened flowers, I am
of opinion that this species is exclusively adapted for self-fertilization. The
subsequent lengthening of the scapz is probably only to aid in the dispersion
of the sced.

(8.) Lyperanthus antarcticus,

In this orchid the flowers nre solitary, or two on a scape, partially
covered by n relatively large concave bract, and of a green colour through-
out. The posterior sepal is large and broad, arched forward, and covering
the column like a hood, The labellum is flat, broadly ovate and acute, quite
glabrous, with two Jateral and four median ridges, The column is broad,
somewhat arched forwnrd, and terminated by the acute anther, The ross
tellum placed directly above the stigmatic chamber, impinges on the base
of the anther, and is slightly viscid. The pollen-masses, four in number,
are very incoherent. I'rom their inconspicuous colour, the fact of their being
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very frequently closed, and tho extremo incoherenco of their pollen, I am
inclined to think that the flowers of this plant are always sclf-fertilized. I
cxamined 39 flowers, and found that tho pollinia were present in all of
them, but in the more advanced some of tho pollen was scattered over tho
stigmas, and the ovaries appeared well-developed.,

Tribo NeorTE=R.
(9.) Thelymitra longifolia.

The fertilization of this orchid is treated of in Fitzgerald's ‘¢ Ausfralian
Orchids,” and quoted by Darwin. Al the parts of the perianth, including
the labellum, are similar in colour and shape. The column is nearly crect,
and slightly hooded at the apex. On its front margin, and a little below
the apex, a projection occurs on each side, bearing a tuft of cxquisitely
beautiful feathery haivs, These are the auwvicles or staminodia which
represent two out of the three stamens of the inner whorl, the third being
the only stamen fully developed. In this flower they form a very con-
spicuous feature, but I do not know their function, if any. Placed quite in
at the back and near the base of the column, are the two persistent anther
lobes.  In very young buds these contain the pollinia, but as they approach
maturity they become attached to the back of the stigma, which stands
forward a slight distance from the column, The pollinia are composed of
four sheets or plates of white, powdery, very incoherent pollen. Tho
vostellum is hardly viscid ab all, nor would this be of auny usc to the plant,
as it is seldom, if ever, visited by inscets. Tho flowers aro scldom found
open, aud as a rule are probably self-fertilized. I presumo that the pollen
grains cmit their tubes to the upper swrfaco of the stigma, but I nover
succeeded in detecting this,

(10.) Prasoplyllum colensoi.,

The flowers ato small and greenish-brown in colour. The base of the
ovary is sheathed by a short truncate bract; the very short pedicel is nob
twisted, so that, asin Thelymitra, the labellum appears in its normal position
above the flower. All the parts of the perianth are similar in form and
colour, The column is very short and crect, with the anther placed at tho
back, At cach eide rises a small two-lobed appendage, representing o
staminodinm or imperfeet stamen about half the height of the column,
The stigmatic surface is broadly triangular, and is protected in front by tho
labellun, aud latterly by the staminodia. Tho pollen grains are usually
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pollen grains forming them are bound together into small wedge-shaped
masses. The flowers aro somewhat sweet-scented, and though dull-coloured
are tolerably conspicuous, but there appears to be no trace of a nectary.
Nor from the position of the parts is it very probable that an insect could
remove the pollinia, so as to place the loose, incoherent grains on the
stigma of another flower. The species is evidently well fitted for self-
fertilization. In nine spikes examined by me, containing altogether 76
open flowers, only fonr appeared to have the pollinin partially removed,
and, even in these, pollen grains were adhering to the stigma and anthers.

Imperfect as the foregoing notes .m-e, they still point to the correctness
of tlw‘gcncml principlo that where it is advantageous to a plant to have its
flowers cross-fertilized by pollen from another plant, there we find agencies
for attracting suitable insects. Thus Farina has conspicuous flowers, sweet
gcont, and suceulent tissue at the base of the flower ; Dendrobium has showy
flowers and a tolerably perfect nectary ; while Corysanthes has conspicuous
flowers ‘and sweeb juice.  In all three, assistance from insccts appears to be
absolutely nccessary, Again, Caladenia, which appears to be fitted for both
means of fertilization, has tolerably conspicuous flowers, while Microtis,
which is similarly favoured, has the rudiments of a nectary, but the former
would seem to be more dependent on insect aid than the latter. In Dtero-
stylis there seems to be nothing to attract insects, as the flowers are green,
and, ns pointed out by Mr. Cheeseman, do not appear to secrete any nectar,
nor do they have any decided scent. Yebt in nono of the New Zealand
orchids nxe the appliances to securo the desired end so perfect or so corplexs
In this plant only one species of insect appears adapted to each particular
species of the genus, It would be interesting to discover whether this
applies to other Now Zealand genern. In those genera which are almost,
if not altogether, exclusively self-fertilized, no special provision for attracting
insects ocours, if we except the handsome perianth of Thelymitra.

Sarcochilus adversus mentioned here is almost certainly the unnamed

Drymoanthus currently tagged "spotted leaf", rather than Drymoanthus

found adhering to the back of the stigma, some on its upper edge. When adversus, which does not appear to exist in Eastern Otago
’ m £0.

examined under the microscope, somo of {heso wero found to lavo
cmitted n mass of short tubes, The pollinia ave two in number, and the




From Hamilton A. List of Plants collected in the District of
Okarito, Westland. 1878. XI: 435-438.

Orcuipez,
Farina autumnalis, Hook, f.
Dendrobivm cunninghamt, Lindl,
Lolbophyllom pygmawm, Lindl,
Corysanthes rivularis, ook, f.
oblonga, Hool. f.
Microtis porrifolia, Spreng.
Prasophyllum wwdum, Hook, f,
Pterostylis banksii, Br,
Spiranthes australis, Lindl,
Thelymitra pulchella, Hook, f,

From Kirk T. Notes on Mr.Hamilton’s Collection of Okarito
Plants. 1878. XI: 439-444.

Spiranthes australis, Linde.

The Okarito specimens of this local plant mark a considerable extension
of its western range.  Specimens mixed with Microtis porrifulia, apparently
collected on Bauks' Peuinsula some years baek by Mr. Armstrong, junr.,
are iu the herbavinm of the Clristchureh Museum; the credit of its first
discovery in the South Island is therefore due to that gentleman,

The other known localities for this species in New Zealand are Waikato,
where it was originally discovered by My, Colenso ; St. Joln's Lake, Auck-
land, whenee I have a fine specimen collected by Mr. Cheeseman; and
Kaitoke swamps on the Great Burrier Island, where I had the pleasure of
collecting it some years past.

From Kirk T. Notes on the Botany of Waiheke, Rangitoto,
and other Islands in the Hauraki Gulf. 1878. XI. 444-

454.

Thelymitra lonyifolia, Torst,
Dendrobivm cunninghamii, Lindl, L'rasopliylhim pu.-niafum, Honlli. f.
Lotbaphyllum pygmewn, Lindl, 1"F.C., a single specimen
Actanthus sinelairii, Hook, f. only. :
Micratis porrvifulin, Spreng, Orthoceras sulandii, Lindl:

Iarina mueronata, Lindl,

%

25

From Kirk HB. Notes of the discovery of Calceolaria
repens Hook.f., and other Plants in the Wellington
District. 1878. XI: 466-467.

Chiloylottis cornuta, Hook, Wainui-o-mata.
Corysanthes vblunga, ook, Muungaron,

. macrantha, Hook, Oldwi.
Prerostylis trullifolia, Hook., Okiwi.

From Kirk T. On the Relationship between the Floras of
New Zealand and Australia. Presidential address.
1878. Xl: 540-546.

Tu Orchidacea there is a close generic velationship, no fewer than sixteen
genera being common to botl countbries, but nob more than six species, two
alone of which are found elsewhere ; the restricted distribution of the specics
of this order is strongly marked all over the world,

As the orchids of the two countries have become better understood, the
number of shared species has fluctuated widely.
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From Armstrong JB. A short Sketch of the Flora of the

Province of Canterbury, with Catalogue of Species.
1879. XII: 325-353.

Catalogue of Canterbury Dlants.

Abbreviations.—T., Banks Poninsula ; L., Littoral; M., Lowland, or Middlo District ;
A., Alpine; 8, Abundant; 2, Local; 1, Comparatively rare. All those not marked * aro
cultivated in the Christchurch Iublic Gardens.

Orcmpez, 12—235.
Barina wueronutn, Lind. .3, Pterostylis banksii, fr.  1.M.3,
antomnalis, His. D8,

eaaninen, kS, T2,
l)&lldrok{ilgu cunningluii, Lid, 1. lljuiummugu., ,:j;,-‘_;'. A,

L Ae=e L. “Pierostylis folinta, 1/, Al
§: a ! e o
pygmeeun, Swmith. DP.2. stenllifoling 1kf. AL,

*@Gastrodin cunninghamii, fkf, M, Cliilogloltis cornuba, k. (?). D. -

~ B,

B T T A2,
Oyrostyl ollong 14 AL | ety wbations, 15/, .

syotundifolia, Lkf. M.P.2.
wpivalavis, kS P2,
wacrantha, Hk,/. D.M.3.

Thelymitra longifolin, Is¢. L8,
*uniflorn, Flkf. M.D.2.

Prasophyllum colensoi, 1k, M.8.
fnudam, k). M1,

Mierotis porrifolia, Spr.  1.ML.8.
#Caladenia minor, k. f. A.DP.1.
*lyallii, F(k,f. A.P.2,

bifolia, Hkf. A.l.

Dendrobium pygmaeum is Bulbophyllum pygmaeum.

From Thomson GM. On the Fertilization, etc., of New
Zealand Flowering Plants. 1880. XIII: 241-288.

Tue collection and examination of the flowering plants of this colony have
occupied a good deal of my spave time during the last four or five years,
and have enabled me to accumulate some materials for working out the
various modes of fertilization which are to be found among them. These
materials, even when made the most of, are however only suflicient to show
Low little is.really known of this most interesting subject. In giving,
then, the results of my imperfect observations, I do so in the form of a pre-

&
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liminary notice, which I trust will pave the way for fuller and more detailed
worl in the future, This subject of the fertilization of our flowering plants
is hecessarily so mixed up with the question of our inscct fauna that I am
led to unite the two to a certain extent, and show the relationship which
exists between them, - ) :

At the risk of repeating to many here information which they already
possess, I will—for the benefit of the uninitinted—shortly explain the
phenomena of fertilization of flowering plauts, as fur as external manifesta-
tions are concerned, The sexual organs of such plants are contained in
those parts of the flower termed, respectively, stamens and pistil. A stamen
consists essentially of a 1., 2-, or d-celled cavity, called the anther (which
may or may not be mounted on  stalk, or filament), and which contains,
usually, a vast number of small, variously-shaped, ccllular bodies, the
pollen-yrains, which cither are themselves, or contain, the male fertilizing
element. The pistil consists of a 1. or more-celled cavity, the ovary, con-
tpining ovules, in which the female element occurs. ILExternal to the ovary
is o glandular portion (of extremely various shapes in various plants),
termed the stigma, which at a certain stage of the development of the
flower becomes viscid, and so fitted to eatch and retain the pollen-grains.
In some cases the stigma is on a stalk, the style, in others it is sessile. The
pollen-grains, when in contact with and apparently excited by the viscid
secretion of the stigma, produce very slender tubes which grow down and
penetrate the ovary, and finding their way to the micropyles (or apertures)
of the ovules, bring nbout fertilization. Into this part of the subject I do
not propose to enter, but will confine myself to the modes in which the pol-
len is transferred to the stigma. In a very large number of species, both
stamens and pistil ocour in the same flower, which is then said to be her-
maphrodite. In other species, the stamens and pistil ave in separate flowers,
which are then wnisevual. Unisoxual plants ave monecious when the stami-
nate and pistillate flowers are on tho same plant, as in Carex, etc., and
dimeions when they ave on different plants, as in Coprosma. Lastly, some
plants, as manuka (Leptospermum scoparium), produce both hermaphrodite
and unisexual flowers, and are then said to be polygamos.

At first sight it would secem as if all hermaphrodite flowers were self-
fortilized, 7. ¢. that the pollen from the anthers became transferred to the
stigmn of the snme flower, and so brought about fertilization. On examina-
tion, however, it is found that this is not always the case; in fact it would
scem not to be tho case in n majority of instances. By a multiplicity of

© means and contrivances it happens that many hermaphrodite flowers can-
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not be self-fertilized, but nre dependent upon the pollen of other flowers,
which may be brought to them in various ways. Unisexual flowers of
course are always dependent on other flowers for their fertilization. The
two great agents which carry out this cross-fertilizing process are insects
and the wind, and plants are termed entomophilous ox anemophilous, accord-
ing ns they are dependent on one or the other agency. Some birds (ehicfly
“tuis and honey-birds in New Zealand) nid in tho process, bub only seven or
eight spocios of Otago flowers aro fertilized by them.  (The following aro the
species with which I am acquainted, which are thus visited and aided :—
Clianthus punieeus, Sophora tetraptera, Met rasideros lueida, Fuchsia excorticata,
ete. Loranthus colensoi (?), Dracophyllum longifolium oceasionally, and
Phormium tenax. Probably there are others.)

It is hardly worth while to discuss here and now the pros and cons of the
theory first enunciated by Sprengel, but only fully explained by Darwin and
his followers—that the characteristic features of each species of plant and
animal have been acquired during a long ‘“ struggle for existence,” and are
the result of the adaptation of the species to its environments. It is suffi-
cient to affirm that it is now held by most biologists that the colour, odour,
and honey of flowers are designed to attract insects, and have been produced
in accordance with the law of the survival and accumulation of favourable
variations.  Other flowers not furnished with these means of attraction
have been developed into their present forms by the gradual production of
certain other characters favouring their fertilization by wind, until they
have become strictly anemophilons. In New Zealand we seem to see the
transition stage to this state of things taking place nmnong some species.

In whatever manner flowers may be fertilized, it is now known thab
pollen from a flower on & different plant scems to produce more and larger
seeds, from which spring finer and stronger plants, than result from fortili-
zation by pollen of the same flower applied to its own pistil. Hence
probably, to o certain extent at least, the advantages of, and tendency to,

separation of the sexual organs, which is so common a phenomenon among:

New Zealand flowers.

A point worthy of notice among entomophilous flowers is this,—that not
only have flowers become modified for fertilization by insccts, but even by
certain insects only. Thus some are suited for fertilization by Lepi-
doptera alone, others by Diptera, Hymenoptern, or Coleoptera only, while
some ave actually dependent on certain species of insects. This seems to
be the case with several species of the long-nectaried orchids of the sub-
tropical genus Angrecwn, and with Trifulium pratense (the common red

clover), which is appavently only fertilized by long-trunked bees of the
genus Bombus. But even the converse probably holds good, viz., that many
insects have become modified in certain respects by their becoming to some
extent dependent on certain species of flowers, Thus it can only be moths
or butterflies with an extremely long proboseis which can obtain honey
from the whip-like nectary of Angracum sesquipedale, which allains o length
of eleven inches (thongh no species has yet beon found which accomplishes
this) ; und we ean understand how completely dependent the Qowers of this
plant are upon such moths, and how the inscets themsclves must be advan-
taged in that no others cui compete with thewm for this supply of food.
Among hermaphrodite flowers in which no special wrrungewent or con-
trivance exists for preventing self-fertilizution, it does not follow thub the
pistils ave always pollinated by the stawmens which are included iu the samo
perianth with them. Darwin® has pointed out that in very many plants
the flowers of which are quite fertile with their own pollen, the pollen from
other flowers is found to have a greater fertilizing power, and to produce
fertilization of the ovules even after their own pollen has been scattered on
the stigmas; so that the visits of pollen-currying inscets to such flowers
are sure to be advantageous, even although not ubsolutely necessury for the
production of sced. Hermaphrodite tlowers show every gradation between
perfect self-fertility, such as prevails in various species of Cruciferous and
Caryophyllaceous plauts, and absolute self-stevility, as in Oxalis mugelluniea,
in which no seed is produced even after the stigma lins been abundantly
smeared with pollen from the adjacent anthers. This latter state of self-
sterility is, however, attained in a vaviety of ways, Thus in some flowers,
the anthers dehisce and scatter all their pollen before the stigmas are ready
to receive any—this oceurs in 1Wallenbergia, Gentiana, ete., and such flowers
are functionally unisexual, and are said to be proterandrous. But all have
not this character so fully developed, and every gradation may be noticed
from complete proterandry to the opposite extreme, Thus in buttercups,
the outer anthers commence to dehisce first, and the process extends from
without inwards ; but considerably before the inner anthers have dehisced
the stigmas have become viseid, In Fpilobiwm again, ab least among New
Zealand species, I have never been able to notice any difference of time
bebween the maturing of the anthors and stigmas. Hero cross-fertilization,
when it takes place, will be chiefly accomplished through the prepotency of
the pollen bronght from other flowers by insect visitants. But this func-

* Cross- and Sell-Fertilization of Plants,” p, 891,
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tional separation of the scxes is equally well accomplished by the opposite
arrangement, viz., the maturing of the stigmas first, and the protrusion and
deliscence of the anthers only after the former have been pollinated and are
withered up. This is very well exemplified in the various species of Coriaria
(tutn).  Such flowers are called proterogynous, while the term dichogamy is
applied generally to the maturing of the sexual whorls at different times.
Another means of accomplishing the snme end, viz., cross-fertilization,
is attained by the occurrence of two or more forms of flowers in the same
species (heterostylism). Thus some species of Primula are dimorphic,
having two forms, one with long style and short stamens, the other with

short style and long stamens. Some few flowers are even trimorphic, TFor

n more complote description of these forms I must refer to Darwin's work
alrendy quoted. I have not detected distinet heterostylism in any New
Zealand plant as yet, though in some Pimeleas, Asperula, ete., I have fnu.nd
something very like it.  Special structures of the perianth, or of the sexual
whorls, serve to prevent self-fertilization among certain flowers, and to
ensure their proper pollination, but these are so numerous and varied as to
obtain only a passing notice here. I have detailed in the body of this
paper the most conspicuous of these modes, as they are exemplified among
New Zealand plants.

It is worthy of notice that entomophilous plants are usually furnished
with flowers possessing, more or less markedly, the following charncters :—
(1.) Conspicuons, appearance, attained in a variety of ways, viz., by individual
size as in Clematis indivisa ; nggregation into more or less dense clusters as
in Rubus australis, and many of the Composite, ete. ; or, brilliancy of colour
as in our iron-wood, (Metrosideros lucida). (2) Fragrance. (8) Honey.
Sometimes all three characteristics are present, as in certain of the wild
roses of Europe, but as a general rule a principle of economy prevails, so
that if any one attraclion is present to a great extent, the others are usually
wanting, Thus Clanatis indivisa has very conspicuous flowers, but they
lack both scent and honey. Clematis fatida is overpoweringly fragrant, but
is not strikingly conspicuous and has no honey. Iuchsia evcorticata and
Phormiwn tenax are only partially conspicuous (as far as colour is con-
cerned), have no scent, but produce great quantitics of honey.  Twpeia
antarctica is very fragrant, and produces a comparative abundance of honey,
but is extremely inconspienous. Besides these three churacteristics of
attraction, we may note that entomophilous plants usually have compara-
tively small stigmas, and produce relatively a small quantity of pollen, und
that both stigmas and anthers are so placed that it becomes difficult for

insects to enter the flower without coming into contact with one or otlier.
In some flowers there are also irrituble organs, as in the lumellute stigmas
of Mimulus, the stamens of Derberis, ete.  Very few such contrivances have,
however, been noticed among our local flowers,

Before leaving this part of the subject, it is interesting to note that
several species produce both entomophilons and also strictly sclf-ferlilized
flowers. These latter are usually very inconspicuous (hence called cleisto-
gamic), and are produced after the ordinary conspicuous flowers, I lave
already recorded their oceurrence in the genus Viole,* and believe they also
oceur in Hyperiewn japonicum. 1 liave not investigated the subject, but I
think that all the winter-produced flowers of T'rifolium minus, & very common
introduced plant, are cleistogamic. Ilowers of this kind have been recorded
as occurring in the following genera, which are represcuted in New Zca-
land, though I have never found them in our species, viz. i—Ozalis, Drosera,
Campanula ( Wahlenbergia ), Cuscuta, Lhelymitra, Junews, and Danthonia,
Probably others have been recorded, which I hiave not noticed,

Among anemophilous plants, the following charactexistics usually pre.
vail :—(1) flowers usually inconspicuous and destitute of houey and
fragrance, these being of no use to them ; (2) the pollen usnally light and
powdery, and produded in great quantity in anthers which ave generully so
constructed as to be easily shaken ; and (8) the stigmas of comparatively
laxge size, greatly protruded and very papillose,—all chinracters fuvourable
to the dispersion of the pollen by wind, and its trausportation to and
reteution by the pistils.

Having noted shortly the means of fertilization among flowering plants,
it may be asked,—How is the prevalent imperfection of our New Zealand
flowers to be accounted for ? That they ave imperfect to a great degree (if
separation of the sexes constitutes imperfection) is a fact well-known to
botanists ; perhaps in no other part of the world is this found to such an
extent.  Species, genern, and orders which are characterized by hermaph-
rodite flowers in other parts are frequently unisexual here. I am afraid
the question cannot be satisfactorily answered yet; our knowledge of the
subject is of too fragmentary and incomplete o nature,  Mr. A, R. Wallnce,
lf'lm may be considered one of the most leading authorities on such a ques-
tion, concludes that the poverty of insect life here is one of the chief causes.

* o Prans, N2, Inst.,” Vol XL, p. 415,
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He says*—and I must be pardoned for quoting his opinion at some length—
In New Zealand, where insects are so strikingly deficient in variety, the
flora is nlmost as strikingly deficient in gaily-coloured blossoms. Of course
thiere are some exceptions, but, as a whole, green, inconspicuous, and im-
perfect flowers provail to an extent not to be equalled in any other part of
the globe, and affording a marvellous contrast to the general brilliancy of
Australinn flowers, combined with the abundance and variety of its inseect-
life. We must remember, too, that the few gay or conspicuous flowering-
plants possessed by New Zealand ave almost all of Australian, South Ameri-
can, or European genera ; the peculiar New Zealand or Antarctic genern
being almost wholly without conspicuous flowers.t ~ * * %  The
poverty of insect-life in New Zealand must, therefore, be n very ancient
fenture of the country ; and it furnishes an additional argument agninst the
theory of land-connection with, or even any near approach to, either Aus-
tralin, South Afrien, or South America. TFor in that case numbers of
winged insects would certainly have entered, and the flowers would then, ns
in every other part of the world, have been rendered attractive by the
development of coloured petals; and this character once acquired would
long maintain itself, even if the insects lind from some unknown cause
subscquently disappeared.” ¢ After the preceding paragraphs were written,
it occurred to me that, if this reasoning were correct, New Zealand plants
ought to be also deficient in scented flowers, because it is a part of the same
theory that the odours of flowers have, like their colours, been developed to
attract the insects required to aid in their fertilization. I therefore at once
applied to my friend, Dr. Hooker, as the highest aunthority on New Zealand
botany; simply asking whether there was any such observed deliciency.
Ilis rveply was,—* New Zealand plants are remarkably scentless, both in
regard to the rarity of scented flowers, of leaves with immersed glands con-
taining essential oils, and of glandular hairs,’ There are o few exceptional
cases, but these seem even more rare than might be expected, so that the

confirmation of the theory is very complete. The circumstance that
aromatic leaves are also very scarce, suggests the idea that these, too, serve

¢ « The Geographical Distribution of Animals,” Vol. L, pp. 467-404.

+ The following exclusively New Zealand or Antarctic genera are surely exceptions :
Notothlaspi (white), Hectorella (white), Hoheria (white), Entelea (white), 'ennantia (white),
Notospartiwm (pink), Izerba (white), Stilbocarpa (vellowish), Coerokia (yellow), Pleuro-
phylhon (purple), Raoulia (white), Helophyllum (white), Colensoa (blue), Myosotiditon
blue), Rhabdothamnus (reddish), Earina (white and yellow), and Phormiwm (reddish),
All these are more or less entomophilous,
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as an attraction to insects. Aromatic plants abound most in arid countries
and on alpine heights; both localities where winged insects are compara-
tively scarce, and where it may be necessary to attract them in every
possible way.¥ Dr. Hooker also informs me, that since his ‘ Introduction to
the New Zealand Flora® was written, many plants with handsome flowers
have been discovered, especially among the Henupeuli, sheubby Feronicus,
and herbaceous Compositic.  The two former, however, are genera of wido
range, which may lave orviginated in New Zealund by the introduction of
plants with handsome flowers, which the few indigenous inscets would be
attracted by, and thus prevent the loss of their gay corollus ; so that these
discoveries will not mueh affect the general character of the flora, and its
very curious bearing on the past history of the islands through the relations
of flowers and inscets.”

It is impossible to differ from this reasoning in tote, because the state-
ments and facts on which it is fonnded are to a great extent corvect,
though in the light of more vecent knowledge they require considerable
modification. I do not see, however, that the imperfection alluded to, viz.,
the great tendency nmong our plants to sexual separation, is yet expluined.
It may help to solve the question if the proportions of the various kinds,
forms, colours, ete., of our flowers be examined, "The following numbers
may be taken as approximately correct; they are drawn up from those
species only whieh I have personally examined and noted :—

ToTAL oF SrECIES EXAMINED, 433,

(1). Flowers conspicuous by themselves .. s .. 131; over 80 per cent,
" i ., nssociationt.. S W 91, 21 -
" ity s Inconspicuouns} - +» 211; nearly 49 "

(2). If we take, now, the colours of the whole we find—White (142 sp.), nearly
33 per cent.; yellow (48 sp.), over 11 per cent.; red, of all shades (21 ep.),
abou 5 per cent.; blue or purple (11 sp.), or about 2} por cent.; the
remainder being greenish, or inconspicuous. |

(8). In regard to the possession of fragranco, the numbers are—

Sweet scouted .. 3% - v 03 species; or nearly 22 per cent.

No seent perceptible .. o .o e, o, ., T8,
(4), Those noted as being melliferous, or not

Possessing honey e i * 180 species; over 43 .

Not having honey ain - e 211 W w 86,

* Anyone who has bolnuized on our mountains must have been struck with the
number and Iln'i]]inucy of the flowers, mostly white (Celmisins, Raoulias, Rununculi,
Veronicas, ete.), which grow in such localities. Many fine insects aro also confined to the
mountains, however,

t Includes all the (conspieuous) Compositie,

{ Includes most of the lowor Monocotyledons (Juncewm, Cyperacesm, Graminesw, etc.)
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(5). Always hermaphrodite, were noted .. 235 species; or 54 per cent,
,» more or less uniscxunl® . 198 i nearly 46 "
(6). Apparontly self-fertile .. ~ .. ..o 208 - . 48,
(This is n vory doubtful approximation.)
Certainly entomophilous - a 102 species; or over 23
5t anemophiloust . oo 123 % nearly 20

(7). Of the 235 hermaphrodite specics, 87 sp., or 37 per cent., nre proterandrous ;*
18 8p., or nearly 8 per cent., are proterogynous; while 130 sp., or 55 per
eont., are not decidedly one or other.

If we take out the most prominent of these figures we shall sce that a

very large proportion of our plants are dependent on inseet aid, more or
less.  While 28 and 20 per cent. respectively are solely dependent on in-
secks and wind, the remaining 48 per cent. are put down as more or less
self-fertile.  Dut even of these it is probable that a large proportion have
their fertilization aided if not exclusively effected by insects. Again, no
less than 51 per cent. have conspicuous flowers, while had I excluded from
these results the large, inconspicuously-flowered orders of Graminer, Cyper-
acem, cte., the average of this class would have stood very much higher.
Of course it is n good deal a matter of private judgment and opinion as to
how large a flower or flower-clusler must be before it merits the term con-
spicuons. I have included under this head such flowers as Cardamine, Oxalis,
Geranium, ete., beeause, though small, they are very readily seen; but Ihave
excluded the large solitary Dterostylis, and the dull clusters of Iagus, Grise-
linia, ete., which are of too green a hue to be readily distinguished. DBub
again it must be remembered that a flower may be conspicuous enough to
an insect, even if not so to us. The fragrant-flowered plants only amount
to 22 per cent., and the honey-producing to 48 per cent. of the whole, but
here it is to bo said that flowers do not produce honey and are not fragrant
at all stages of their development, It is probable that the secretions which
serve to attract insects are only produced under centain conditions of wea-
ther, temperature, ete., which we are at present ignorant of ; and when the
various soxual whorls are at a proper condition to receive or benefit by the
visits of insects. My numbers, therefore, in these two last items are pro-
bably considerably under the mark. Here, again, it may be noted that a
flower may be possessed of a kind or an amount of fragrance which is not
appreciable to our olfactory nerves, though it may be to those of an insect.
This remark applics particularly to the Diptern, which, as an order, have
probably attained the greatest perfection in this respect. ~Iveryone must

* Includes all the (conspicuous) Compositre.
t Includes most of the lower Monocotyledons (Juncerw, Cyperacer, Graminew, ete.)
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be aware of the marvellons power of scent possessed by the ordinary blue.
flies, for example, and the faculty is, no doubt, fairly well developed.in
the flower-visiting species also.

_ It may also be pointed out that with regard to the two hundred and
thirty-five species of hermaphrodite flowers examined, there arve several
(Oxalis. magellanica being a good exawmple) which appear quite capable of
self-fertilization, but are in reality self-stevile,

Having now considered the flowering plants, I would shortly draw at-
tention to what is known as to the relations of our insects to them, As far
as I can make out, this amounts to very little.  One thing is clear, however,
viz., that the prevalent impression as to the poverty of insecct life heve (as it
is expressed in Wallace's work), is not quite correct. Certain prominent
classes of insects aro very poorly represented, both in species and indi-
viduals, but others almost make up for them. Mr. Wallace's figures are in
this respect misleading, not from evvor on his part, but owing to the im-
mense number of new forms which have been deseribed since his work was
published. I give shortly the approximate number of species of the various
orders of inscets, as far as they ave known at present. I am indebted for
this part of my subject—and I would thankfully acknowledge it here—to
Capt. Broun, Prof, Hutton, and Messrs. W. Colenso and L. Fereday, who
have given me valuable information regarding those orders which they liave
respectively oxamined. My, Wallace's figures are subjoined for com-
parison,

Of butterflics, Lepidoptera, only 18 species (A.R.W., 11 sp.) arve
known, but of moths (not mentioned by Wallace) several hundreds are
deseribed in numerous publications, while probably half as many more are
undescribed. These latter insects are also extremely numerous in indivi-
duals, and many of our flowers (as Leucopogon, ete.) appear to be exclusively
fertilized by them. Of Coleoptera about 1800 species are now described
(A.-R.W., 800). Of these a great number are not flower-visitants, but
others again are greatly concerned in this work of flower-fertilization. I
quote with pleasure here some extracts from a memorandum on the subject
which Captain Broun kindly furnished me with:—¢ Of the family Palpi-
cornes, two gencra— Eydrobius and Philhydrus—consist of water-loving
species as is usual in other countries ; but one peculiar New Zealand genus,
Rygmodus, of six species, is of quite abnormal habits. One, . modestus,
which is commonly found on the inflorescence of Brachyglottis repanda,
Cordyline banksii, ete., has fincly spinous legs, and, though somewhat
metallic above, is hairy underncath. It undoubtedly plays an important
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part in the fertilization of flowers, a remarkable trait in the case of nn inscct
belonging to that fumily—I think the only instance kuown to science.
Most of the others are rare, and though described by me weve found by
other collectors, so that I cannot speal authoritatively as to their habits; T
suspect, however, that all frequent plants, * * % Of the Melolonthide,
the pretty Pyronota festiva, metallic above, hairy below, is found in profusion
on the inflorescence of Leptospermums. % % % The Buprestide (A.R.W.,
1 sp.) and Elateride (A.R.W., about 12 species) about 80 species, are wood-
feeders in the larval state, but when perfect insects oceasionally visit flowers,
Nearly all the Dascillida do so too, and must, being hairy, render important
services. * ¥ # All the Melandryadm and Mordellire frequent flowering
shrubs ; one insect—=Selenopalpus eyanens—is never found nway from them,
chicfly ti-tree { Cordyline anstralis ) ; hut I oned noticed nnmbers of this species
on grass when in blossom. The Curculionidwm, an extensive family, in most
cases having sealy or hairy elothing, to a great extent nid the seeding of
flowers.  The species of Fugnomus ave very partinl to the lawyer ¢ Ribus
anstralis ) when in bloom,  Altogether about 40 species of the Brirhinidm
may be found on most of the indigenous flowering shrubs. Apion metro-
siderns confines itself almost exclusively to the polmtuliawa ¢ Metrosideros
tomentose ). Oropterus coniger lives entively on the native fuchsin (I
ercorticata ). The Liongicornia are wood-feeders, bubt often visit flowers.
Zurion minntion confines itself almost exclusively to flowers. Some, but
not all the Phytophagna, are found on flowering plants. Arnomus brouni,
though very rare, is generally found on Leptospermum ; 11 species of the
genus Colaspis (AR.W., 2 sp.), usually found in abundance, frequent the
inflorescence of many shrubs.” It will be noticed from these quotations
that Captain Broun'’s observations are made on North Island plants. Had
we similar observations continnously made on the florn of other parts, and
particularly of mountain distriets, we should soon be able to solve many
problems which are very obscure at present. Hymenoptera (A.R.W., only
o score of species) are very poorly represented, the only flower-visitants
being 10 species of bees. The Ovthoptera probably do not visit flowers ;
but many of the Hemiptera-Heteroptera do, only as no attempt has been
systematically made to catalogue them yet, I am in utter ignorance as to
the number of species.  Prof. Hutton informs me that the following flower-
visiting species are very abundant in individuals, viz., Adnubis vittatus,
Rhopalimorpha  obsenra, Nysius huttoni, and N, zealandicus. The most
important flower-visiting order in New Zealand is probablly, however, the
Diptera (not noticed by Wallace). Only aboub 100 species have been
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deseribed, but this, Prof. Hutton informs me, is probably only about one-
tenth of the whole number. As far as I can make out, the Diptera depend
chiefly on scent in their search for food, and certainly this would explain
the fact of their being the sole fertilizers of many inconspicuous or green
flowers, as Tupela antarctica and various species of Pterostylis, etc. I was
formerly of opinion that the part apparently taken by the New Zealand
Diptera in this worlk of fertilization was quite an exceptional case, and that

. here they performed the work done by bees and butterflies in other

countries; bub a short and suggestive letter by IL Miller in * Nature™
(Vol. XXI., p. 275) shows that among alpine (European) flowers generally
Diptera come next in importance to Tepidoptern as flower-visitants, while
among lowland flowers they are ouly exceeded by the Hymenoptora., In
the absence of any wove definite information on the subject, I would ouly
advance it as a suggestion that here Diptera will be found to be by far the
most numerous class of flower-fertilizers, In concluding this introductory
portion of my paper, I would point out that my observations do not extend
to many of our purely mountain forms, among which are to be found some
of the finest flowers in New Zealand.

I now give in detail the results of my investigations on a Ulllll].)Cl of our
flowering plants, These deal chiefly with their mode of fertilization, bub
include some other points which have beeu noted as well.

MowocoryLEDONS.

In this class, as has been pointed out by Sir J. Lubbock in his work
already quoted, the contrivances and means of adaptation to secure the visits
of insects are not so numerous nor so complicated as in Dicotyledons, if we
except the remarkable order of Orchides. Still we have some interesting
modes of fertilization, even outside of this order, as perfect as any yei
detailed. '

Nat. Ord, OrcuipEE.

The modes of fertilization of many of the species of this order have been
described already by Mr, T. F. Cheeseman and myself,*

Earina mucronata, though differing considerably in appearance from E;
autumnalis, is similar in structure, and only fitted for cross-fertilization.
The flowers are very fragrant and produce a large amount of honey.

Dendrobium cunninghamii. The mode of fertilization I have already
described,t This last summer, 1879-80, I found it in great quantity and

* ¢ Traus, K,Z. Inst.,” Vol, Y., ].\ 352; Vol. VIL, p. 849; and Vol. XL, p. 418.
1+ * Trans. N, Z, Inet.,” Vol. XL, p. 419,
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flowering in magnificent profusion in Stewart Island. In nearly every
plant esamined the flowers contained n large amount of honey. In one
lot of eighty examined ten had their pollinia removed.

Sarcochilus adversus. I obtained a few flowers of this rare little species
from dry rocks close to the edge of the bharbour near Port Chalmers.
Though one of the smallest and most inconspicuous Orchids in New Zea-
land it is absolutely incapable of self-fertilization, butis dependent on insects,

and the mechanism by which cross-fertilization is effected is the most
perfect of its kind. The flowers are produced in few-flowered racemes
seldom exceeding an inch in length, and more or less hidden by the leaves.
They are muck more regular than the majority of Orchid flowers, are
greenish in colour, with o few purple lines on the labellum, and do not ex-
ceed one-tenth of an inch in diameter.

At first sight I thought that owing to their inconspicuous appearance
they must certainly be self-fertilized, but besides being slightly fragrant, I
noticed that they secreted a considerable amount of honey between the base
of the column and the fleshy, ridged labellum, and this caused me to look
more narrowly into their structure. The four pollinia are united into two
almost globular masses, which are attached by & caudicle to a broad flat dise
fixed to the rostellum. If this be removed from the anther, which is at the top
of the column, it at once commences to contract, and thus causes the pollinia
to be depressed to a nearly horizontal position. This depression is almost
identical with that which oceurs in the British Orchis mascula, as deseribed
by Darwin,* but there is & somewhat different action in our species, in that
the two masses of pollinia separate slightly at the same time. The time
taken Dy this contraction and depression of the caudicles, was about ten
seconds. If these were attached to the proboscis of a small insect, they
would on their first withdrawal from the anther be in such a position as to
strike the rostellum of the next flower they visited, but this is obviated by
the depression of the caudicle, so that, in the short interval of time men-
tioned, they are so placed as to project into the deep and somewhat two-
lobed stigmatic cavity under the rostellum.

In my former papert I stated that Chiloglottis cornuta seemed exclusively

adapted for self-fertilization. This I am now enabled to verify, for a.

number cultivated indoors, and covered by & hand-glass during the flower-
ing season, produced a fine full capsule from each Aower.

* * Fertilization of Orchids,” p. 6. t *Trans, N.Z. Inst.,” Vol. XI., p. 424,
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Of the Thelymitras, T. longifolia is very frequently self-fertile, but promi-
nent forms are no doubt crossed by insects. T umiflora, on the contrary,
which produces very brilliant blue flowers, is chiefly dependent on insect
aid, and is a great honey-producing species.

From Petrie D. A Visit to Stewart Island, with Notes on its
Flora. 1880. XIII: 323-334.

Oncmbez,
Caladenia lyalli, Hook. f.
auntumnalis, Hook. f. Plerostylis graminen, Hook, f,
Dendrobium cunninghamii, Lindl. Cliloglottis cornutu, [look. f.
Gastrodia cunninghamii, Hook. f., Lifolin, Houvk. f.
Corysauthes triloba, Hook. f. Thelymitra longifolin, Forst,
rivalaris, Huook. f. uniflora, Hook. f.
Microtis porrifolin, Sprengel. Prasophyllum colensoi, Hook. f.

Earina mucronata, Lindl.

From Buchanan J. On some Plants new to New Zealand,
and Description of a new Species. 1881. XIV: 356-357.

On a Gemns of Ovehidncery aew to New Zealand,

"The following short description of n new Orehid, which proves to belong
fo an Ausiralinn genus nob previously represented in New Zealand, is taken
from Dentham's * Flora Australiensis,’” vol. vi., p. 824, The plant was
colleeted by W, 'I'. L. Travers, Iisq., neav the Mungaron Swamp, and was
gent by him to the Museum for exnmination,

Epiblema grandifiorum, R. Br.

Stem erect, 1-15 inches high, with one long narrow leaf and two short
sheathing leaves. Tlowers 9-4, pedicillato in a short raceme, durk purple,
bracts shorter than the ovary. Sepals and petals alilee, & inch long, narrow-
linear, acute, finely veined. Labellum as long as the sepals, Anther evect,
or slightly bent forward, the cells distinet, with a short recurved point,

Epiblema grandiflorum is Thelymitra cyanea.
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From Kirk T. Notes on Plants from Campbell Island. 1881.

XIV: 387-389.

Caladenia bifolia, Hook. f.

From Buchanan J. Additions to the Flora of New Zealand.

1882. XV: 338-340.

Calochilus paludosus, R, Br.

The present plant adds yet another genus of Orchidea to the flora of
New Zealand.

It wns collected by Mr. I, H. Travers in the Collingwood Distriet,
South Island, in December last. Baron F. von Miieller, to whom speci-
mens were sent, says : I took immediate notice that this Calochilus might
be identienl with C. paludosus, as you suggest, but the inner sogments of the
calyx are shorter, and the anther is less blunt; still, that may be nseribed
to varintion, and I mnst confess I nn not clear abont positive distinction
between €. campestris, O, robertsoni, and €, palwdoss, perhinps beeanse only
one form seems to have come under my notice in Victoria in the fresh state,
nnd the others T know only from dried and not very instructive New South
Wales specimens. It would bo well if o little more material of the New
Ziealind congeners could be procured, and best of all if several flowers
were pub fresh into aleohol.”
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From Adams J. On the Botany of the Thames Goldfields.

1883. XVI: 385-393.

Denddvoliuwm. evnninghamii, Tindl,  Look-ont Rocks.
(Fastrodia cwnminghamii, ook, f. Kanerangn.

Cyrtostylis oblonga, ook, I,
Corysanthes oblonga, Hool, |,

Kerikeri Ranges.

"'nraan Creek.

. ratndifolia, ook, f. Tararu Creek,
Caladenia minor, Iloolk, f,  Kerikeri.

Chiloglottis eornuta, 1loolk, f.
Dtevostylis graminea, 1look. f,
" puberula, Hook, f.
- squamata, Brown,
Thelymitra imberbis, ook, f,
w pudchalla, Hook, f,
Drasophyllwm. pumitum, ook,

Prerostylis squamata is P.plumosa.,

Kerikeri Ranges,
Wooded ranges.

Kerikeri.

Kerikeri.

Kerikeri,
Takirarahi,

f. Ierikeri.
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From Buchanan J. Botanical Notes. 1883. XVI: 397.

Bolbophyllum exiguaon, T, Muell,

Specimens of this Australian Orchid have been colleeted in tho Colling-
wood District, Nelson, during tho last scason by Mr, Dalil, and forwarded
to the Coloninl Museum, Wellington,

This genus has proviously been represented in New Zealand by only one
specics, B, pyymawm, Lindl,, a small tufted cpiphyte, fonnd on treos and
rocks with solitary flowers. The present species may bo distinguished by
its larger size, and by the peduncles carrying 2-4 {lowers.

" Culochilus paludosus, R, Brown,

Another Australian orchid discovered by Mr. II, I Travers in tho
Collingwood Distriet, Nelson, may also be noticed for tho information of
botanical visitors to that district.

T'he present specios is o tall slender plant with a long lewf, and two,
three, or four dark purple flowers.  Sspals 7-8 lines long.  Petnls not Lalf
so long, strongly veined.  Labellum covered with long cilin.  Colmmn wing
prroduced behiud the anther to about its lengtl,  Auther as brond as lung,
very obtuse.  Benth, Flora Aunstraliensis, vol. vi.

Dendrobivm biflorum, A, Rich.

Mr. Travers sends specimens of a lurgo 2-Howered Dendrobitm for exami-
nation.  This is no doubt D, bislorum, A. Rich., noticed in the Handbook
N.Z. Ylora, ns a var. of D. cunninghamii, Lindl, 1t is o rave plant in many
purts of New Zealand aud dilters from the latler in ils lavger sizo and
coustant 2-flowers. It would bo moro salisfuctory to treab such distinet
forias s speeies than as varicties in future publications.

Bulbophyllum exiguum is B.tuberculatum. Dendrobium biflorum is
identified with D.cunninghamii.

43

From Kirk T. On the Flowering Plants of Stewart Island.
1884. XVII: 213-228.

Amongst the shrubs the soil is often carpeted with o compact growth of
the cliarming liliweeous plant, Callizene pareiflora, with its clegant drooping
flowers, mixed with nwmerous feens, orehids, nnd mosses. The orelids
form w marked Leatuve mosome parls of the forest,  Corgsanthes oblonga, C.
rivularis, snd others produce their atbractive flowers litevally by thousands ;
in no other locality lave 1 scen these interesting plants in such vast pro-
fusion.  CFustrodie cunninghamii is rave, having been observed only on the
small island of Ulva,  Caladenia bifulive 1s frequant, one of its forms making
a close approach to C. lyallii.  Chiloglottis cornute ogeurs on Ulva, the glands
on the labeilum vary considerably in their shape wid wreangement.  In
the majority of cases there wre five depressed colonred glands wrranged
i a symmetrical manner, in o few specimens they were reduced to
three, and in a solitary plant numerous stulked glinds were arranged in o
double row down the wmiddle of the labellum exwetly us in the Tasimaninn
C. gty which is probably w state of the New Zealund plant,  The dwarf
vaviety of Prerostylis banksii, with abbrovisled sopals, is common in opon
places in the forest,

In uddition to the terrestriul forms, the epiphytic forms are well ropro-
sented, with the exception of Sarcochilus, which uppears to be rare, und
Bolbophyllwn, which lus not been obscrved on the island,

It is interesting that Kirk found the Stewart Island forms of Chiloglottis
cornuta similar to C.gunnii. The latter has now been found in two

localities in New Zealand - near Taupo and near Hanmer - and is likely to

be found elsewhere.
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. From Kirk T. Additional Contributions to the Flora of the
From Adams J. On the Botany of Te Aroha Mountain. ' Nelson Provincial District. 1885. XVIII: 318-324.
1884. XVII: 275-287.

OrompEE,
Farine autumnalis, Hook. TLower part of the Valley of the
Earina mueronata, Lindl. High elevations. i Bullor,
E. autumnalis, Hook. f. High elevutions. Dendrobium. cunninghamii, Linde.  Aorere Valley; Mokihinui;
Dendrobi dughaniii, Lindl, High elevations. Westport. .
erclrobian comuiughowit, Lind (g elovailons Bolbophyllm. cxigaum, T, Miiell.  Collingwood ; ‘“ Trans. N.Z.
Bolbophyllum pygmeum, Lindl,  High elevatious, B :
) . Inst.,” vol. xvi., p. 897.
Sarcochilus adversus, Hook f.  High elevations,

Acianthus sinelairit, ook, f.  Nelson, I1, 13. Kirk!
Adenochilus gracilis, Ilook, f,  Nelson, I”. Lawson, 1869,
Caladenin minor, Hook. f.  Port Iills, Nelson, ete.

Corysanthes triloba, Hook. f. Near the summit,
C. oblonga, Hook. f. Near the summit.

C. rotundifolia, Hook, f. Near the it. ; Dterostylis micromega, ook, f. Lake Guyon.
I :'?mdm;: Hook, f Mounu:in ;m:;umm Prasophyllum nudum, Hook, f. Dun Mountain, I1, H. Travers!
| » e e . et in Colonial Museum.
| Chilogloteis cornuta, Hook. f. - Mountain side. Calochilus palndasus, Br, Collingwood ; * Trans, N.Z. Inst.,”
| Pterostylis banksii, Brown. Mountain side. i vol. xvi., p. 397.
I FI Thelymitra longifolia, Forst. On the Hat. h
! |'. Orthoceras solandri, Lindl. Outskirts of the forest.
il [}
i
il - From Buchanan J. On some New Native Plants. 1886. XIX:
i | 213-216.

Gastrodia hectori, Buch,

Root tuberous, stem and spike of flowers 18 inches high,
| closely sheathed for § of ils lenglh by a long leaf, § of the leaf
From Hamilton WS. Notes on the Occurence and Habits of being freo, o short outer sheath at bottom encloses the base of

|

I

|

| : the sheathing leaf. Secales none. Racomes 8% inches long.
f‘ some Of our New Zealand Plants. 1884. XVII: 280-293. Flowers 18, close-set, brownish-yellow, 1% of an inch in length,
seed-vessel blacl, or dark brown, orbicular.

I|. Tho present species was colleclod several years ago in Marl-
| borongh district, near Iicton, and has also been seen on the
‘ COI'# santhes macrantha Br. Con“.&y I{i‘.cl:' rl‘he Hljc.cies 01: Gﬂsm'ol'h.ﬂ are I‘IIOha bly l'l-bllll-
_ . g Skt ) o dant, but their dark habitats, in dense bush country, prevent
| This fine orchid oceurs plentifully, but always in one kind of situation, them from being casily scen.
| where water is oozing out of a bed of gravel on a slope. It likes a burn-brae,
and is there only found on the shady side. It is partieularly luxuriant and
largo in Southland ; its leaves as large as a florin, bright green and succu-
lent. It folds its large apron (labellum) so closely around the short style Cheeseman identified Buchanan’s Gastrodia hectori as Pr asophylium
and the pollen masses that it must be a very small insect indeed that is able patens. Y
to find its way to them, It not only seems independent of tho sorvices of
insects, but takes good care that they do not get at its treasuroes. k
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Beansactions Dew Fealund Juslilnte, Vol. XIX., PI XV.

GASTRODIA HECTOR! . Huch.
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From Adams J. On the Botany of Te Moehau Mountain,

Cape Colville. 1888. XXI: 32-41.

Dendrobivame — cumninghami,  Thelymitra longifolia,

From Kirk T. On the Botany of Antipodes Island. 1890.

XXIII: 436-441.

Orcuiprz.
Corysanthes (?).
Chiloglottis bifolia.
o cornuta, Hook. f.
Prasophyllum colensoi, Hook. f.

Kirk T. Notice of the Occurrence of Australian Orchids in
New Zealand. 1891. XXIV: 425-428.

Caleana minor, R. Brown.

This remarkable plant was detected near Rotorua in 1890
by my-friend the Rev. 1". . Spencer, who after protracted
search succeeded in obtaining four or five specimens, which he
generously presented to me. It is one of the most interesting
additions to the New Zealand flora that have been made
during recent years, and is, moreover, extremely rare outside
the colony, having been observed only in two localities in
New South Wales and another in Tasmania, occurring very
sparingly in all its habitats., It was originally described by
R. Brown in 1810. On account of the interest attending its
discovery here, and for the convenience of New Zealand
botanists, I append a somewhat detailed description.

Root of two or three short fibres and two small oblong
tubers, which are irregularly narrowed towards their extremi-
ties. Stem and leaf glabrous, reddish ; the former almost fili-
form, 4in.~6in. high: the leaf extremely narrow-linear, flat,
from one-third to one-half the length of the stem. Flowers
1 to 3, on slender pedicels ¢in. long, with a small acute bract
at the base, inverted: sepals and petals almost equal, about
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gin. long, linear, sometimes with infolded margins ; the dorsal
sepal narrow linear-spathulate, 3-nerved. The lateral sepals
- spring from either side of a strap-shaped process or hinge
which carries the labellum, and is aboub £in. long, and un-
equally waved or wrinkled at the margin. ‘The labellum itself
is broadly pear-shaped, but, owing to a constriction at the
middle, is unequally 2-lobed: it is peltately attached by its
broad end to the process just deseribed, and is margined with
rather large purplish-red tubercles, the largest being situate
at the free extremity: the exterior surface is green. The
column is nearly as long as the sepals, and is furnished with a
large dilated wing on each side, the whole forming a cup-
shaped cavity, which is capable of being closed by the label-
lum. Owing to the inversion of the flower, the anther occupies
the lowest part. The entire flower presents a strange re-
semblance to a spider, the body of which is formed by the
expanded and dilated column, the legs by the narrow-linear
sepals and petals, and the cephalothorax by the labellum:
the resemblance is increased by the dull-red or reddish-brown
coloration of the column and the tips of both sepals and
petals. The pollen-masses are four in number.

The position of the labellum when not closed is nearly
horizontal, the free extremity being more or less ascending ab
first. One of my specimens has an apparently ripe capsule,
with perfect seeds,

The following instructive and interesting remarks on the
hinge of the labellum and on the probable mode of fertilisation
in Caleana major, R. Br., are copied from the splendid work
on ‘‘ Australian Orchids’ by R. D. Fitzgerald, F.L.S., and
will be welcomed by all students of New Zealand plants:
although the hinge is shorter in C. minor, there is no other
difference :—

¢ The labellum is not sensitive, but when raised remains in
unstable equilibrium, subject to be closed by a slight touch.
The mechanism of the hinge by which this end is obtained is
curious and simple. Imagine a thin strap of indiarubber
having its edges slightly contracted: the result would be
that the centre would bulge to one side or the other, and
according to the side on which the convexity or concavity lay
the strap would be bent. Itis evident that a lid so supported
would be ready to fall on a slight pressure from behind; but
in this flower the column has taken the position usually
occupied by the labellum, and an insect alighting on it would
not bring down the lid, a touch or even a push from the
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front having no effect, while the falling of the lid from a touch
on the back would be but to exclude the insect. . . . It
struck me that the weight of the insect might here act to bring
down the labellum, which in other cases springs up by elas-
ticity against the weight. My first experiment was with a
blow-fly, hung by a thread and let swing against the labellum,
But the blow-flies were either too restive, or, by grasping
the cup as well as the lid, prevented their weight from being
felt by the labellum. I therefore had recourse to ladybirds as
more tractable. One of the ladybirds which attack the Sola-
nums was induced to climb up a mateh till it reached the end,
when it readily left the wood for the labellum, and immediately
the labellum descended and the insect was fairly caught in the
cup. It remained imprisoned for about two minutes, when it
forced itself out, but did not fertilise the flower or remove the
pollen. Other ladybirds similarly entrapped escaped in from
one to twenty minutes, but none of them fertilised the flower,
the obvious reason being that they were caught with their
backs to the column, and the breadth and smoothness of the
back prevented the pollen or stigma from being touched. I had
frequently placed Caleanas where house-flies would be likely to
alight upon them, and had occasionally observed that they had
closed the flowers, but the flies were never caught, and I believe
the labellums were sprung by being struck from the back. To
help nature and make the flowers more attractive in the proper
part, I now placed a little honey on the front of the labellums

of a dozen flowers, and was soon rewarded by the captuve of

several _ﬂles, iny two of which, however, fertilised plants, and

one perished in so doing—it was so firmly united to the stigma,

that it could not help itself. Six hours was the longest time

notfzd as t:lm imprisonment of a fly, but the labellum never rose

until the insect escaped or (as in the one instance) died. The

usual time for the flowers to remain shut when no insect is

enclosed is from a quarter of an hour to an Lour.”

M. Fitzgerald states that in all probability the right insects
were not experimented with ; and, whatever may be the cause,
ripe capsules are very ravely produced.

It may be added that four species of Caleana have been
described, all except C. minor being restricted to Australia.

Calochilus campestris, R. Brown.

| _Galoch{:hw is a small genus comprising only three species,
L lich until a few years back were supposcd to be absolutely
restricted to Australia. In 1882 Mr, J. Buchanan, F.L.S.,
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reported the occurrence of C. paludosus in the Colling-
wood district;* and in 1887 Mr. T. Ball showed me a
single flower of another species collected by the late M.
Ii. B. Dickson, B.A., in the Rotorua district ; but it was not
until 1890 that I was able to obtain good specimens, through
the kind exertions of my old friend the Rev. I. H.

‘Spencer, who, although on the eve of leaving for England,

gave himself considerable troublé in searching for the plant,
and was rewarded with success. I am indebted solely to
him for the opportunity of examining good specimens, which,
‘although differing in one or two points from the Australian
plant, must be identified with O. campestris, R. Br.

The specimens of this plant figured on t. 1064 in Hooker's

“ Flora Tasmanie '’ represent a somewhat robust plant with -

a very short lead, little more than a sheathing bract, several
cauline bracts, and a short broad labellum, clothed with a red
fringe on the margins and surface, except at the short beak-like
point, which is naked. The Rotorua plant differsin having
a long broad basal leaf, and one or two sheathing cauline
bracts, and especially in the longer labellum, with its long
naked flexuous tip, and the upper portion of the labellum
clothed with large red calli, Mr. Fitzgerald’s fine drawing in
“ Australian Orchids’ represents the habit and structure of
the New Zealand plant exactly, but differs in the coloration,
the calli and fringes in all the Rotorua specimens seen by me
being of a deep velvety red throughout, and showing no trace
of blue or even of purple.

The Rotorua plant is usually robust, 9in. to 18in. high, with
a leaf from one-third to two-thirds the length of the stem, gin.
to §in. broad, and one or, less frequently, two sheathing cauline
‘bracts. Tlowers 3-6; pedicels, exceeded by the acuminate
sheathing bracts, 3in.—13in. long. Sepals 4-5 lines long, upper
broadly ovate, almost galeate, lateral narrower, rather strongly
veined ; lateral petals shorter; labellum §in.—%in. long, termi-
nating in & narrow flexuose naked tip, strongly fimbriate on
the margins and upper surface for two-thirds of its length
above, most of the upper portion being covered with rather
large naked calli, which gradually pass into hairs on the
expanded portion of the labellum; above the calli is a
small naked bar which is slightly thickened. The column is
furnished with two short broad wings reaching to slightly
above the stigma, and broadly rounded in front, with a large

* Trans, N, Z, Inst., vol, xv,, 340.
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intramarginal gland at the base of each wing; anther bent
forward and projecting, so that the base of the pollen-masses
projects beyond the rostrum, and comes in close contact with
the stigma even before the flower is fully expanded, thus
insuring self-fertilisation. Pollen-masses 2, clavate.

As Hatch has noted, RD FitzGerald illustrated Calochilus robertsonii in
his Australian orchids, but labelled it C.campestris. The Rotorua plants

described here are C.robertsonii.

From Petrie D. Description of a New Genus and of New
Species of Native Plants, &c. 1892. XXV: 269-275.

Gastrodia minor, sp. nov. Plate XX., figs. 5-T7.

A much smaller and more slender plant than Gastrodia
cunninghamii, Hooker fil. Stems 8in. to 15in. high, tercte,
polished, Z5in. to f4in. in diameter near the base ; scales few,
forming short oblique subacute sheaths round the stem, the
upper ones distant; the whole plant except the tips of the
flowers of a uniform uwmber-brown colour, not spotted.

Racemes lin. to 3in. long, of 1 to 9 pendulous flowers
(usually 8 to 5).  Bracts short, rather broad, scarious. Pe-
dicels slender, 2 lines long; ovary as long as the pedicel,
ribbed, slightly tuberculate. Perianth 5 lines long, ventri- -
cose, 5-fid, the very narrow division behind the labellum ex-
tending to about one-third the length of .the tube, the others
very shallow (less than 1 line deep); the sepals and two in-
ferior petals rounded, undulate, crumpled and incurved along
the thickened margin; tips and inner surface of the perianth-
lobes dirby-white.

Labellum, included, oblong, dull-yellow, sometimes slightly
expanded at the base, with two subpapillose narrow more or
less confluent medial ridges, incurved and thickened at the
undulating and crumpled margin; the upper third free, the
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Toillustrate paper by I. Petrie.

EXPLANATION OF PLATE XX,

. Flower of Gastrodia cunninghamii, Hoolk. fil.
. Column and labellam of ditto.

. Column and appendages of dittc (enlarged).

. Perianth of ditto laid open.

. Parf of spike of Gastrodia minor,

. Column of ditto,

. Perianth of ditto laid open.
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lower half adnate to the tube and with or without obscure
ridge-like wings at the sides.

Column short, with straight very short lateral appendages
that are either acute or obtuse.

Hab. Town DBelt, Dunedin, in shady manuka bush.
Flowers first weeks of January.

The present species differs {from G. cunninghamiz, H. f., in its
small size, short racemes, smaller flowers, and umber-brown
colour, but most of all in the structure and attachment of the
labellum. M. A. Hamilton has kindly drawn for me the
flowers of both species, and his drawings show the points of
difference plainly enough. In G. cunninghamii (Plate XX.,
figs. 1-4) the freo part of the labellun is trowel-shaped and
much thinner at the sides than in iy plant, and it has a
distinct claw which is wanting in G. manor. The curiously-
twisted wing of the lower part of the labellum of the former
is wholly absent in the present species, in which, moreover,
all the divisions of the flower except the labellum are of
equal length. The lateral appendages of the column in G.
cunninghamii are slender, curved, and horn-like ; in G. minor
they are short, erect, and straight. I had the good fortune
to find both plants in flower in the neighbourhood of Dunedin
at the same time, so that a very complete comparison of the
two species was practicable. The flowers of the present
species open but very slightly, and the groove behind the
labellum cannot be seen without pushing apart the sepals
which the latter separates.
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From Petrie D. Descriptions of New Native Plants, &c.
1893. XXVI: 266-274.

7. Pterostylis oliveri, sp. nov.

A rather stout leafy species Gin. to 12in. high. Leaves
reticulately veined, bright glossy - green, amplexicaul or
shortly sheathing; radical several, narrow-ovate, acube, nar-
rowed into & rather broad petiole, 23in. to 83in. long, gin. to
§in, wide; cauline several, amplexicaul, sessile, almost acu-
minate, the upper gradually diminishing in size.

Flowers usually solitary and terminal, a second flower
occurring but rarely in the axil of the uppermost cauline leaf,
about 2in. long, curved forward and downward in front almost
to the level of the ovary. Upper sepal boat-shaped, broad,
tapering gradually to an acute point, the free lobes of the
lower sepals broadly obcuneate and produced into very slender
erect filaments 1}in. in length, Petals falcate, 1}in. long,
tin. broad, acuminate. Claw broadly linear, brown, of nearly
uniform width to the base; appendage much narrower than
the claw, terminating in numerous very narrow filaments.
Column $in. long.

Hab, Open scrub and low bush on the banks of Kelly's
Creek, Otira River (1,100ft.). In flower in the early part of
January,

I have much pleasure in dedicating this plant to Professor
D. Oliver, F.R.8., of Kew, in acknowledgment of valued
assistance in my botanical studies.

11. Gastrodia sesamoides, R. Br.

This Australian orchid has not hitherto been recorded
from New Zealand, but I am now able to add it to the species
truly native to our Islands. I found it growing in considerable
abundance in sparse scrub, at Kelly’s Creek, Otira River
(1,100ft.), in January of the present year. @&. cunninghamii,
Hook, f., grows pretty plentifully in the same district,
but it flowers some weeks earlier. It was this difference in
the time of flowering that led me to examine eritically the
flowers of the present plant, and recognise its independence.
Unfortunately but one or two spikes had come into flower
when I had to leave Kelly's Creek, but these exactly match
the excellent figure given in Sir Joseph Fooker's ‘‘Flora
Tasmaniee.”
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G. sesamoides is very similar to G. cunninghamii, but
an observer is at once struck by its stouter stems, and their

- paler mottled-grey colour. Itis not so tall as Hooker's plang,

and does not seem to affect such deep shade.

The undoubted species of Gastrodia occurring in New
Zealand ave thus raised to three, for Mr. Buchanan’s
G. hectori clearly does not belong to this genus, and it
seems doubtful if the species deseribed by Mr. Colenso, F.R.S.,
a.i'e really different from G. cunninghamii and the present
plant,

15. Gastrodia minor, D. Petrie.

In the fruiting state of this species, the flowers, which are
ab first almost pendulous, become erect and parallel with the
axis of the spike. It secms to be parasitic on the roots of
Leptospermaum ericoides, A, Rich., but I have not been able to
satisfy myself on this point. It has flowered very sparingly
this season.

From Petrie D. List of the Flowering Plants indigenous to
Otago, with Indications of their Distribution and Ran

in Altitude. 1895. XXVIII: 540-591.

LAnNA mucnroNaTA, Lindley.-——Common on tree-stems in forests
of It;, 8., and W. Dunedin; Catlin’s; Bluff; Te Anau:
&e,

EArINA AvtuMNALIS, Hook. f.—Rather rare near the B. coast.
Dunedin; Nugget Point,

DuNproprum ounniNaHAMI, Lindley.—Rather rare on trees
and rocks in forests of It. and S. Port Chalmers; Leith
Valley ; Catlin’s, :

Sarcoonirus apversus, Hook. f.— Very rare on rocks and
trees in bush in vicinity of Dunedin. Sawyer’s Bay ; Pine
Hill (on Griselinda littoralis, Raoul).
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MicroTis PORRIFOLIA, Sprengel.—Common in dry, open sta-
tions, and very variable in size and robustness.

CarADENIA MINOR, Hook. f.—Not uncommon in scrub and
heath in the Ii. and S. Dunedin; Manuka Creek; Cat-
lin’'s; Bluff; &e.

CarapeENiA nLyannu, Hook. f.—Swampy Hill, Dunedin ; Mau-
ngatua; Blue Mountaius, Ascends ta 3,000ft.

CHILOGLOTTIS COnNUTA, Hook, f.—Bluff; Maungatua. As-
cends to 3,000ft.

Cuivogrorris Brronia, Hook. f.—Not uncommon in moist
heathy stations of E. and 8. Swampy Hill; Maungatua;
Catlin's ; Invercargill; Bluff.- Ranges from 3,000ft. to
near sea-level,

GasTrop1A cuNNINGHAMIL, Hook. f.—Not rare in forests of If.,
S., and W. Dunedin; Pine Hill; Maungatua; Lake Te
Anau; Lake Wakatipu; Bluff; Stewart Island. This
seems much more plentiful in the mossy forests of the W,
Elsewhere it is more easily overlooked.

GasTRODIA MINOR, Petrie.—Scrub at Opoho Creek, near Dun-
edin. Not at all easy to detect, and not very plentiful.

ADENOCHILUS GRAcILiS, Hook. f. — Moss-carpeted forests of
far W. TLakes Wakatipu and Te Anau. The long, stout
rootstocks usually lie in moss, and have no connection
with the soil. The way in which they absorb food is well
worth investigating. :

CorysantHEs TriLosa, Hook. f.-— Sparingly found in the
forests of the 18, and S. Dunedin; Bluff ITill.

Corysanrnus oproNGa, Hook. Torests of Catlin's district,
Apparently a very rave plant in Otago.

CoRYSANTHES ROTUNDIFOLIA, Hook. f.—Not rare in the forests
of the 18, and 8. North-east Valley ; Waitati Creck : Cat-
lin’s ; Heriot (in boggy ground); Bluff,

.Conysanruus wivunauwts, Hook., f.—Rare in deep shady
valleys in bush. 1Iead valleys of Wuter of Leith; Blulf,

Conrysanrthiss MacraNTHA, Hook. f.—Not uncommon in moist
stations in bush and scrub. Dunedin ; Kaitangata ; Bluff;
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P’r:u:nos:ryms_; GRAMINEA, Hook. f.—Not rare in moist open
stations in C., Ii., and 8. Dunedin ; Kaitangata; Owaka
Valley ; Naseby.

Prerosrynis roniata, Iook. f.—Rather rare on the uplands
of the E. Dunedin (Signal Hill); Milburn ; Tuapeka
West,

Prerostyris muricA, Br.—Not uncommon on dry uplands of
C. and Ii. Iorse Range; Lee I'lat; Naseby ; Cambrian;
St. Bathan's.

LyPERANTHUS ANTARCTICUS, Tlook. f.—Swampy Hill; Mau-,
ngatua (2,5001¢.), in peaty stations. A rare and local plant.

THELYMI:[‘R;\ LONGIFOLIA, TPorst.—Common in moist stations,
especmlly in the . and 8. Dunedin; Port Molyneux ;
Milton ; Lawrence; Maniototo Plain; &o.

TrELYMITRA ruLennnna, Hook. f.—Nob rare in the S.; much
more uncommon in the I3. Dunedin (Signal Hill) ; Inver-
cargill ; Bluff.

TrELYMITRA UNIFLORA, Hook. f.—Not rare in wet lowlands of
L. and S. Swampy Hill; Maungatua; Port Molyneux ;
Catlin's; Invercargill,

Prasornyrnrum Nupum, Hook. f.—Common in open lands.
Dunedin; Naseby ; Kaitangata ; Catlin's ; Naseby ; &e.

Lawrence ; Pembroke; &c. Sarcochilus adversus mentioned here is almost certainly the unnamed
Drymoanthus currently tagged "spotted leaf", rather than Drymoanthus
adversus, which does not appear to exist in Eastern Otago. Prerostylis
mutica is an Australian endemic - Molloy recognised that the NZ plant
differs, and the Colenso name, P.tristis now stands.

PrEROSTYLIS BANRSII, Br.—Not rare in bush near the E. and
S. coasts, Dunedin; Port Molyneux ; Catlin's; Bluff.
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From Kirk T. Notes on the Botany of the East Cape District.

1896. XXIX: 509-532.

ORCHIDEE.

Earina mucronata, Lindl. W. L. W.
. suaveolens, Lindl,
Dendrobium cunninghamii, Lindl.
Bulbophyllum pygmeum, Lindl. W, L. W.|
3 tuberculatum, Col. I1.. Walll
Sarcochilus adversus, Hook. f. J. B. Lee!
Acianthus sinclairii, Hook. f. J..B. Lee |
Adenochilus gracilis, Hook. f. Colenso.
Corysanthes triloba, Hook. f. W, L. W|
Microtis porrifolia, Spreng. Banks and Sol. !
Prerostylis banksii, 2. Br. Banks and Sol. |
2 trullifolia, Hook. f. J. B. Lee!
Thelymitra longifolia, I"orst.
colensoi, Hook. f. Tolago: H.B. Kirk!
imperfect specimen only.

"

Earina suavolens is now included in E.autumnalis.

From Adams J. On the Botany of Hikurangi Mountain.
1897. XXX: 414-4383.

Onrciinias,
Earvine autumnalis, ook, f.  Common,

i mucronatba, Lindl, Mokoiwi.
_I_Dendml?mm cunninghamii, Lindl.  Maraehara.
*Gastrodia seswmoides, Br. Awatere River.

Acianthus sinclaivii, fook. f. Puhungu.
*Cyrtostylis oblonga, Hook. f. Puliunga,
Corysanthes triloba, Hook. /. Puliunga.

g o votundifolia, Hook. /.  Awatere River.
* b macrantha, Hook. f. Hikurangi.

Microtis porrifolia, Spreng.  Puhunga.
Pterostylis banksii, £2. Lr. River-banks to summit,
- trallifolin, fook. f.  Mutu River,
Thelymitra longifolia, Forst. River-banks to suminit,
*Prasophyllum nudum, Hook. f.  Summit,
*Orthoceras solundri, Lindl. Pubunga.

A single

From Proceedings of the Otago Institute. 1898. XXXI: 747.

New Habitats for some Rare Otago j’lau!s.

Sarcochilus adversas, Hoolk. f.; 8t. Leonards, Blanket Bay.
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From Carse H. On the Flora of the Mauku District. 1901.

XXXIV: 362-386.

Prasophylium colensoi is very rare in the dis-
wics; in fact, I have ouly found one plant of this beautiful
and interesting orchid. The recently named Schanus carse
oceurs sparingly in two localities. Bulbophyllum tuberculatum,
another verv interesting orchid, originally discovered in the
Hawke's Bay District by Mr. Colenso in 1883, is plentiful on
the upper branches of trees in the swampy bush bordering the
Waikato River. I understand that this plant was not seen
after its discovery by Colenso until rather more than a year
ago, when it was rediscovered almost simultaneously by my
friend Mr. R. H. Matthews at Kaitaia, in the Mongonu
County, and by myself in this distwrict. '

Of plants growing as epiphytes those wost frequently met
with are various species of Astelia, among which grow Pitto-
sporum cornifolium and the beau;ifgl Sen;ca’u ka-_rkm,' with its
large daisy-like flowers. Griselinia lucida, with its large
shining leaves, is a conspicuous feature on many of the
forest trees. The trunks and branches of the trees are more
or less clothed with a luxuriant growth of smaller orchids,
ferns, lycopods, and mosses.

In many places in the more shady parts of the bush the
ground is fairly carpeted with Hydrocotyls dissecta, Galium
umbrosum, Dichondra repens, Corysanthes macrantha, C. tri-
loba, Oplismenus undulatifolius, and other plants. Pterostylis
banksts is plentiful, P. trullifoiie not uncommou, while P.
graminea is vare. The lower parts of the trunks of trees and
rocks are frequently clothed with a luxuriant growth of Pepe-
romia endlicher. Acianthus sinclairii is fairly plentiful, and in
damp spots Corysanthes oblonga and Chiloglottis cornuta are
frequently met with.

Among Leptospermum scrub, near the edge of the bush,
Clematis wndivisa, the only species of this genus I have found
in the district, is not uncommon. Here also are to be found
Gaultheria antipoda, Luzula campestris, Caladenia minor,
Lycopodiuwm volubile, L. densuan, and only one solitary speci-
men of the usually plentiful Adiantum hispiduluni, while A.
@thiopicum,and A. affine are nos unconmon.

Ascending the first hill, we follow a track through a piece
of bush in which the more interesting piants ave Melicope
ternata and its variety mantellis, Gahnia lacera, Uncinia
banksii, Pterostylis trullifolia, Bulbophyllum twrberculatum,
Botrychtum ternatum, and Piper ewcelsum.
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I many places,

especially in the more open parts, Thelymitra longifolia is
especially plentiful, and here and there Prasophyllum pumi-
lum is to be found. e

In the frequently occurring swampy patches the most
interesting plants are Drosera spathulata, D. binata, Utri-
cularia  colensoi, U. nove - zelandie, Gratiola perwviana
G. nana, Thelymitra pulchella, Cladium capillacewm, Schenus
tenaz, and S. carsei.

Ab the mouths of some of the tidal creeks opening into the
Manukau Harbour the mangrove, Avicennia officinalts, occurs,
and here and there are a few trees of Metrosideros tomentosa.
On the bank of a small streanyflowing into the Waiau Creek
I found, among Leptospermum serub, Caladenia minor, Cotula
minor, Hydrocotyle moschata (a dwarf form), and tine speci-
mens of Botrychium ternatum.

Perhaps the most interesting plani in the Lower Waikato,
or, in fact, in any part of the district, is the dainty little
orchid Bulbophyllum tuberculatum. In December, 1900, I
discovered large quantities of it in the upper branches of
trees that had been felled. It was then in fruir, having
flowered evidently in November. While I write — May,
1901 —1I have this species flowering on an apple - tree.
Probably it flowers right through the warm season, and
even into the winter. Unfortunately, the plants I dis-
covered in 1900  have all been destroyed in the burning of
the felled trees, but I think it is probable that the species

is plentiful in the upper branches of trees all along the
river-side. : :

Orchidese.

BEarina mueronata, Lindl. Plentiful in woods.
“w_ suaveolens, Lindl. In woods; not common.
Dendrobium cunninghamii, Lindl. Not uncommon.
Bulbophyllum pygmsum, Lindl. . Upper branches of trees;
common,

Bulbophyllum tuberculatum, Col. Upper branches of trees
Lower Waikato, not uncommon ; Mauku, rare. :

Sarcochilus adversus, Hook. f. Branches of trees; not un-
.COITIIIIOD..

Acianthus sinclairii, Hook. £. In woods; common.

Microtis porrifolia, Br. Generally distributed.
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Pterostylis banksii, B. Br. In woods; plentiful.

trullifolia, Hook. In woods; not uncommon.

o graminea, Hook. f. Wet place, Mauku Fall, rare.
Thelymitra longifolia, Forst. Common in open land.

G pulchella, Hook. f. Te Karaka Fla.h_.
Corysanthes triloba, Hook. f. In woods; plentiful.
macrantha, Hook. f. In woods ; plentiful.

7 oblonga, Hook. f. Wet places ; not uncommon.
Spiranthes australis, Lindl. Swamps; not uncommon.
Prasophyllum colensoi, Hook. One plant seen in a swamp

between Mauku and Puni.
Prasophyllum pumilum, Hook. f. "Te Karaka Flat.
Orthoceras solandri, Lindl. Not uncommon in open places.

"

"

From Cockayne L. A Botanical Excursion during Midwinter
to the Southern Islands of New Zealand. 1903. XXXVI:
225-333.
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ORCHIDACEE,
The time of the year being quitéd unfavourable for
obtaining these plants, none were seen by me,
This list is merely compiled from Hooker,
Kirk, &e.

- Corysanthes rotundifolia, Hook.f. B 5 o b B L] ) 2
C. macrantha, Hook, f. B 54 its of Jrifianariieles
Caladenda lyallii, Hook. . B .. . A 2 d
C. bifolia, Hook. f. B .. s i 1 .
Chiloglottis cornuta, Hook. f. B .. 2 bl b b e nded
Lyperanthus antarcticus, Hook.{, B i e :

- Thelymitra longifolia, Forst. B .. . e g el .
T. uniflora, Hook. f. B .. oo o R R e SR
Prasophyllum colensoi, Hook, f. B A o I T Y )
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From Townson W. On the Vegetation of the Westport
District. 1906. XXXIX: 380-433.

Again, in a small patch of pakihi
forest I discovered Corysanthes cheesemanii growing amongst the
Fagus roots, and on the margin of the same forest Pterostylis
puberula flourished under shelter of the fern; and, search as
I would, I never found them elsewhere. Many plants are so

‘local in their distribution, and others so easily missed, that I

consider 1t safer to say that I have not found them than that
they do not grow in the district,

On the mountain pakihis
numerous orchids are to be found, the most noticeable being
Thelymitra pachyphylla, with its flowers variously coloured
from a beautiful dark-blue to purple, and again shading from-
delicate pink to a pale creamy-white; the curious Calochilus
paludosus ; Pterostylis banksii; and here and there under shelter
of the mountain-flax the rare Plerostylis venosa; whilst in the*
higher regions Prasophyllum colensoi, Lyperanthus antarcticus
Caladenia minor, and C. bifolia are plentiful. Gastrodia cun-,
ninghamiv and  Microlis porrifolic are -also fairly abundant.-

I had the good fortune to discover in the same situation a little
orchis which forms a new genus, and which Mr. Cheeseman has
honoured me by naming T'ownsonia.

I must take this opportunity of thanking him for the com-
pliment: which he has paid me in thns associating my name with
the seience of hotany in New Zealand, and giving me such
liberal rewards for my work, whieh has always proved to be to
me a labour of love. This delieate little plant Townsonia de-
fleza is only found at about the same elevation as the Drimys
just described, growing in the shelter of the manuka and Olearia
colensoi, on the bosses of moss and prostrate tree-trunks. It
blooms in November and December, but is easily overloolked,
as 1t is very slender, averages from 4 in. to 5in. in height, and
its colour much the same as the cushions of moss on which it
grows. When fully matured the flowers show a purplish tint.
I have also found it growing on Mount Frederic, and across the
Biller on Mount Buckland, at the same clevation.

Drimys traversiiy’ Metrosideros par-
kinsoni, Townsonia deflexa, and Pterostylis venosa are amongst
the rarest of the plants which grow on Mount Frederic, and
Drosera arcturi is quite common in the moss-covered bogs.
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Passing in a northerly direction along the range you reach
Millerton, at an elevation of nearly 2,000 ft., where the Westport’
€oal Company has workings, and from the township a track
leads down to Granity Creek, where the coal-bins are situated.
Prerostylis banksii is abundant on the sides of the track, and

At a point known as Big Hill the track takes to the bush, through
-which you climb up several hundred feet on the cliff-face: and I
noticed that in places where the water ran across the track
it left a-deposit on all that it touched, coating over grass, moss-
leaves, and ferns with a crust of lime, with which the water is
highly impregnated. Corysanthes macrantha is very abundant
on this bluff,

We got on our way by starlight in the morn-
ing, passing the ruined huts and batteries, and by sunrise were
well up the lower spurs of the mountain. My attention was
first arrested by the curious little orchis, Adenochilus gracilis,
which grows amongst the cushions of moss between the Fagus
roots, at an elevation of about 1,000 ft,

In the low
bush around the lighthouse I gathered Acianthus sinclairii ;
and at Tauranga Bay, a mile or two further down the coast,
Corysanthes triloba is abundant under the shelter of the nikaus
and tree-ferns.

Thelymitra pachyphylla
helps to vary the monotony of the brown surface; whilst here
and there Orthoceras solandri, Pterostylis graminea, P. banksit,
and Prasophyllum colensoi may be found.

In the same locality, growing on the,

banks at the side of the road, and also on dry elevations amongst
the pakihis, I collected . Prasophyllum rufum, in reference to
which Mr. Cheeseman remarks, * I suspect that the New Zealand
plant will prove to be a different species to the Australian, and
1t is probable that the North Island plant described in the
Handbook under the. name of P. nudwm is distinet from Me-
Mahon’s and Townson’s South Island specimens. Mr. Town-

“son’s have a broad obtuse lip, but in Fitzgerald’s ¢ Australian
Orchids” (vol. ii, part iv) the lip of P. rufum is represented
as lanceolate and acute.” -
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On the other hand, many northern species, find their
southern limit in the vicinity of the Buller, amongst which are
Lepidium flexicaule, Notothlaspi australe var. stellatum, Myrio-
phyllum robustum, Nertera cunninghamii, Olearia cunninghamai,

. Celmisia dallvi, Astelia banksii, Orthoceras solandri, Calochilus

paludosus, Pterostylis venosa and P. puberula, Corysanthes cheese-
manit,

Some few make their appearance for
the first time in the South Island—viz., Lepidium flezicaule,
Gnaphalium subrigidum, Pterostylis venosa and P, puberula, and
Corysanthes cheesemanii; and it yet remains to be proved by
future observers whether the new species, such as Aeiphylla.
townsoni, Celmisia dubia, Waklenbergia sazicola var. congesta,
Dracophyllum townsony and D. pubescens, Myosotis townsons,
Veronica macrocarpa var. crassifolia and V. divergens, Town-
soma defleza, and Prasophyllum rufum, ave confined to the district
or have a more extended range.

Orchidec.

Dendrobium cunninghamii, Lind], Common; sea-level to 2,000 it.
Bulbophyllum pygmeum, Lindl. Not uncommon throughout.
Earina mueronata, Lindl. Abundant,
Earina suaveolens, Lindl. Abundant. :
Sarcochilus adversus, Hook. f. Rather a rare plant, growing
mostly on Aristotelia racemosa in Buller Vallev.
Thelymitra longifolia, Forst. Abundant from sea-level to 3,000 ft.
pachyphylla, Checsem., n. sp. An abundant species
on both lowland and mountain pakihis; sea-
level to between 2,000 ft. and 3,000 ft.
untflora, Hook. f.  Abundant from sca- level to
3,000 ft.
Orthoceras strictum, R. Br. On stony clevations on the pakihis,
at sea-level ; not common. ;
Microtis porrifolia, R. Br. Common from sea-level to 2,000 ft.
Prasophyllum colensoi, Hook. f. Abundant from sea-level to
4,000 ft.
5 rufum, R. Br. Not uncommon on sides of roads,
and on dry elevations on the pakihis,
Pterostylis banlsii, R. Br. Abundant; ascending to an elevation
of 2,000 ft.
# graminea, Hook. f. Less abundant than the pre-
ceding. Grows on pakihis under shelter of low
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bushes, and on margins of the patches of Fagus
forest.

» . venosa, Col. Mount Rochfort and Mount Frederic,
amongst mountain-flax, at an elevation of from
2,000-3,500 ft.

) puberula, Hook. f. On margin of pakihi forest, and
amongst Pferis aguilina on elevated ground on
“ Waite’s pakihi”; not common.

Acianthus sinclairit, Hook. f. In forest around Cape Foulwind,
but not common.

Cdlockilus paludosus, R. Br. Not uncommon on the pakihis
from sea-level to 2,000 it.

Lyperanthus antarcticus, Hook. f. On coastal mountains from
an elevation of 2,000-4,000 ft. or more; fairly abundant.
Caladenia minor, Hook. £. Not uncommon from sea-level to

2,000 ft.

5 bifolia, Hook. f. Mount Rochfort, Mount Frederic
from 2,000-3,000 ft. ;

Chiloglottis cornuta, Hook. f. Not uncommon from sea-level
to 2,000 ft.

Adenochilus gracilis, Hook. f. Mount Owen, in Fagus forest;
altitude, 1,000 ft. , -

Townsonia deflexa, Cheesem. Mount Rochfort, Mount Frederic,
and the Paparoas, at an elevation of from 1,500-2,500 ft.,
growing in low forests on mossy surface of logs and rocks;
.ot uncommon,. ;

Corysanthes cheesemanii, Hook. {. Amongst Fagus rools in pa-

kihi forest on * Waite's pakihi”; far from:

common, ;
£ oblonga, Hook. f. Abundant in shady woods.
3 rivularis, Hook. {. In damp foresis; not uncommon.
o rotundifolia, Hook. f. Not uncommon on the rock-

faces - where the tributaries of the Buller run
through narrow gorges.

e triloba, Hook. f. On the sea-slopes near to Cape
Foulwind, under shelter of tree-ferns and nikau
palms,

. macrantha, Hook. f. Abundant between Mokihinui
and Karamea on the road by the beach and in
Fox's River.

Gastrodia cunninghamii, Hook. ¥ Not uncommon from sea-level
to 1,000 ft. :

Cheeseman included Prasophyllum rufum in P.nudum. Townsonia deflexa

is now known as Acianthus viridis.
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From Petrie D. Account of a Visit to Mount Hector, a High
Peak of the Tararuas, with a List of Flowering Plants.

1907. XXXX: 289-304.

Dendrobium Cunninghamii, Lindl. 2,000 ft.
Earina mucronata, Lindl. 1,500 ft.
Thelymitra uniflora, HE. f. :
Prasophyllum Colensoi, Hk. f. 3,500~4,500 ft.
Lyperanthus antarcticus, Hk. f. 3,200 ft.
Caladenia bifolia, Hk. f. 3,500 ft.
Corysanthes triloba, Hk. f.

Gastrodia Cunninghamii, Hk. f.

From Proceedings of the Otago Institute. 1907. XXXX: 579-

80.

Mr. G. M. Thomson read a note in reference to the orchid
Gastrodia, as follows :—

The genus Gastrodia belongs to a tribe of Orchidew (Arethusee) which
contains several leafless species, some of which have rather fleshy rhizomes
or tubers, and are evidently saprophytic in growth, while the species of
Gastrodia itself are said to be parasitic on roots. Three species occur in
New Zealand—viz., G. sesamoides, R. Br., which is found in the North
Island and in the botanically allied west-coast region of the South Island,
and is also found along the eastern side of Australia from Queensland to
Tasmarj.ia (it is the only Australian species); @. Cunninghamii, Hook. {.,
which is common in the bush throughout New Zealand, and is endemic f
and the closely allied @. minor, Petrie, which has been found in only one
locality, near Dunedin, @ Cunninghamii was formerly abundant in all
bush-covered parts of Otago, and some twenty years ago was still to be
met with in the Town Belt of Dunedin, but it has disappeared from many
locaht:e:s. with the spread of cultivation, the inroads of cattle, and the
competition of cocksfoot-grass and other aggressive introduced species
of plants. It is now some years since any specimens have been found in
the neighbourhood of this city. 3

In September last, Mr. F. Challis, of North-east Harbour, brought me
a quantity of the rhizomes, which he had dug up in the bush st Catlin’s,
where the species is common. The starchy nature of thejrhizome has
long been known, and, according to Cheeseman, these thick rhizomes
were formerly collected and.eaten by the Maoris, especially.in the Ure-
wera country. I was curious to examine the starchy substance, and
accordingly squeezed the cut end of a rhizome in a minuté drop of water
on the microscope-slide. I found the liquid was full of minute white
granules, which were only about 0-0025 mm. in diameteir., These were so
abundant as to make the juice, when squeezed out, quite milky. Among
them were a few larger rounded and usually oblong masses. - On adding
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solution of iodine the larger masses stained a brown colour, showing the
presence of proteids, but they very quickly disintegrated into amorphous
hrownish flocculent masses.” The small granules remained uncoloured,
On heating the semi-fluid material on the slide these small granules dis-
solved completely, but on addition of iodine - solution they were repre-
cipitated in a loosely flocculent form, and were stained a reddish-violet
or port-wine colour. These reactions appear to show that the granules
are probably erythro-dextrin, one of the cellulose-starch isomers (CeH;o0g).
On heating a small quantity of the clear solution with Fehling’s solution
cansidemb%a reduction and depositiog of cuprous oxide took place, show-
ing the presence of dextrose. I estimated the amount of this dextrose
in a portion of a rhizome which was shred down and completely extracted
with hot water, and found it amounted to 138 per cent. of the whole,
Unfortunately, the whole amount of erythro-dextrin and dextrose together
was not estimated. I am inclined to think it will be found that the
material stored up in these rhizomes in autumn is erythro.dextrin, but
that as the spring growth starts this is converted into the soluble dextrose,
and thus is immediately utilisable in the formation of stem-tissue, Theso
rhizomes also contain a considerable amount of raphides, especially in the
cells near the ‘surface, and the amount of calcium-oxalate found amounted
to 0:26 per cent. of the whole weight. M

t + It is desirable that the parasitic habit of these orchids should be more
closely investigated. I have no record of the roots on which they grow,
nor can I find that any careful examinaticn of these has been made.  The
casual collector has usually little time and few means to undertake such
an investigation, but any one dwelling in a bush district where these plants
are common could readily find out. This note is a preliminary one, as T
hope to be able to look into the mafter again,

P.S.—T placed a few portions of the rhizomes in damp moss in Sep-
tember last, covering them with leaves and humus, and keeping the whole
mass moist. Now (16th December) they are throwing uﬁ stems with
soale leaves and rudimentary flower-buds. But the growth is thin and
stunted, and is evidently the product of the conversion of the material
stored up, not the assimilation of new food-material. No roots are being
developed, and presumably the specimens will die without coming to any
full development. f

From Cockayne L. Some Hitherto-unrecorded Plant-

habitats. 1908. XXXXI: 399-403.

ORCHIDACE E.
Thelymitra uniflora, Hook. f.
Mount Grey, Canterbury. T. Keir !

A list of plants seen from the
Rivers-to the camp is given below :

santhes, Dendrobium Cunminghamii, Thelymitra Sp.,

E. suaveolens are still plentiful
and-white flowered terrestrial
of pigs, is met with.

From Cockayne L. On a Collection of Plants from the

Solanders. 1908. XXXXI: 404-405.

Orchidacec,
Thelymitra uniflora, Hook. .

From Aston BC. Botanical Notes made on a Journey

across the Tararuas. 1909. XXXXII: 13-25.

The epiphytic orchids Earina mucronata and
» and Gastrodia Cunninghamis, the tall black-
orchid, with the large tuberous roots beloved

Earina autumnalis, Hook. /.
Orthoceras strictum, R. Br., Kaitoke.
Pterostylis Banksii, R. Br.
o graminea, Hook. f., Kaitoke.
i foliata, Hock. f., Kaitoke.
i trullifolia, Hook, f., Kaitoke.
5 barbata, Lindl,, Kaitoke.
Cyrtostylis oblonga, Hook. f., Kaitoke.
Chiloglottis cornuta, Huok. {., Kaitoke.
Gastrodia sesamoides, R, Br., Tauherinikau Valley.

junction of the Pakuratahi and Hutt

_Earina autumnalis,
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From Aston BC. Unrecorded Habitats for New Zealand
Plants. 1909. XXXXII: 26-28.

Corysanthes oblonga, Hook. f,
Port Ross, Auckland Island.
Corysanthes rivularis, Hook. /. )
Norman’s Inlet, Laurie Harbour, Auckland Island.
Thelymitra, nov. sp.
Bluft Hill, Southland.
Thelymitra pachyphylla, Cheesen.
Bluff Hill, Southland.
Pterostylis foliata, Hook. /.
Kaitoke.
Pterostylis barbata, Lindl.
Kaitoke.

Adenochilus gracilis, Hook. f. _ :
Under Fagus at 1,000 ft. on Maungtaua, Otago. (This habitat was

attributed to Mr. Petrie in the ““ Manual.”)

Gastrodia sesamoides, R. Br,
Tauherinikau Valley.

Thelymitra pachyphylla is T.pulchella. Pterostylis barbata is P.plumosa.

From Oliver RB. The Vegetation of the Kermadec Islands.
1909. XXXXII: 118-175.

ORCHIDACE.E.

Microtis unifolia (Forst. f.), Rohb.
Open ground in tutu scrub (crater), Sunday Island. ;
Norfolk Island, Lord Howe Island, New Zealand, Australia.

Acianthus Sinclairi, Hook. f.

Forest, Sunday Island.
New Zealand,
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Lancaster TL. Preliminary Note on the Fungi of the New
Zealand Epiphytic Orchids. 1910. XXXXIII: 186-191.

THE epiphytic orchids found in New Zealand comprise six species, all of
which are endemic. The four genera to which they belong are typically
tropical, two (Sarcochilus R. Br. and Bulbophyllum Thouars) being widely
distributed in tropical regions. Dendrobium Swartz has its headquarters
in the Malay Archipelago, while Earina Lindl. extends to the islands of the
tropical Pacific. The species specially referred to in this paper are Dendro--
bium Cunninghamit Lindl., Earina mucronata Lindl., and Earina suaveolens-
Lindl. #

If transverse sections of the roots of Earina or Dendrobium be examined’
with the microscope it will generally be found that some of the cortical
cells contain cach a yellowish-brown mass. Sometimes these masses are
few in number and small in size, but often they are present in abundance.
and are conspicuous objects in the section. They are most plentiful in the
outer layers of cortical cells, and are seldom found in close proximity to the
stele. Close examination of these masses shows that they vary greatly in
size, in shape, and in the materials composing them. In colour and dense-
ness, too, they show variation, so that no two are alike, even in the same
cross-section. It will be of assistance in description to refer all these masses.
to one or another of three chief classes, into which they may be divided, the
first class containing masses which consist almost wholly of a more or Jess
dense coil of well-defined fungal hyphae ; the second comprising those which
are dense and yellowish in colour, and in which no traces of hyphae are
observable ; and a third class consisting of masses which are intermediate
in structure between those of the first two classes. ' The bodies belonging
to the last class are usually composed partly of numerous granular bodies
and partly of what are evidently degenerating fungal hyphae.

In the bodies of the first type the hyphae are thin-walled, almost colour-
less, often gwollen slightly in places, and are usually coiled up in a more or
less dense mass. They are septate, tlie division walls being sometimes
very numerous, and they often branch freely. A vacuolated appearance
is nearly always observable, and sometimes the hvphae are seen to have
collapsed in places. :

The masses of the second class, although varying greatly in shape, gene--
vally have their edges well defined. They are usually of a yellowish colour,
and the substance of the mass appears homogeneous, no signs of fungal
hyphae being observable. Each of these masses is usually connected with
the walls of the cell in which it occurs by one or more narrow strands, which
often appear to consist of protoplasm, but.which are sometimes fungal
hyphae in a state of degeneracy. Sometimes the strands belonging to the
Masses in adjacent cells appear to be continuous through the dividing cell-
walls, so that the strands would seem to connect the vellowish bodies with
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one another,

‘The masses of the third class contain numerous degenerating hyphae,
the outlines of which are often difficult to distinguish, and mingled with
these are often large numbers of tiny granular bodies.  Sometimes small
starch-grains are present among these, but they are never abundant. Often
the central portion of these masses is of a yellowish colour, and more dense
than the outer portions, which consist largely of degenerate hyphae; in
fact, if it were not for the presence of this outer hyphal layer the mass.
could be correctly referred to class 2. It should have been stated at the
outset that it is not possible absolutely to delimit these classes from one
another, as they are connected by masses of intermediate structure.

In the cortical cells containing the bodies just described the nucleus is
frequently much swollen, and it is generally observed to be in close contact

with the mass in the cell to which it belongs—sometimes, indeed, it appears.

to be partly included in the mass. Usually bodies belonging to all three

of the above types will be seen in any one section, but one class of mass.

invariably predominates. In most cases the bodies coming under the second
head will be found to be most numerous.

An examination of the velamen tissue of these orchid-roots shows that
it almost invariably contains many colourless or brownish hyphae, which
branch freely and wander through its cells, forming a loose network of
mycelial threads. The hyphae are septate, and it would sometimes appear
from their great variation in thickness that more than one species of fungus
was present. This is undoubtedly often the case. At maturity the velamen
is a dead tissue, and no coils of hyphae or yellowish masses such are seen in
the cortical cells are present in it. Where the hyphae are present in abund-
ance in the velamen that tissue is sometimes observed to be in a state of
decay ; indeed, in the older portions of some roots it has entirely dis-
appeared, and the exodermis is then the outermost layer.

The passage-cells of the exodermis are often occupied by a scanty coil
of hyphae formed by threads which have entered from the velamen. Some-
times a mass of granular bodies occupies each of these cells, which, unlike
those of the velamen, contain living contents. “Where extensive thickening
bas taken place in the exodermal cells it is not always easy to demonstrate
the connection existing between the hyphae of the transfusion-cells and
those of the velamen, owing to the presence of a felty mass which often
guards these cells on their outer sides. The transfusion-cells of the exo-
dermis are the ones which admit the fungal hyphae to the cortical tissues.
Having entered one of these passage-cells, a hypha usually forms a loose
coil, and then extends out into the cortex, where it may branch, and each
branch is generally seen to end in one of the yellowish masses above
described. Sometimes after forming a coil in one cell a hypha enters an
adjacent cell, where it forms another coil, and it may do this in several
cells in succession. The hyphae which are found in the cortex are seldom
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normal, and they generally present an unhealthy and impoverished appear-
ance. This ill-nourished condition is indicated by the presence of vacuoles,
and often by the collapse of the hyphal walls. The hyphae of the velamen
never have this unhealthy appearance.

Where the roots of these orchids come into contact with humus, as thev
usually do in the crevices of the bark of the supporting tree, or in the black
material formed by the decay of lichens, mosses, &ec., it is noticed that
numbers of hairs, much resembling the root-hairs of ordinary terrestrial
plants, are frequently developed. Sometimes among the other normal
hairs some will be seen which have become flattened, and then twisted in a
regular spiral fashion. The cavity of each hair usually contains one or more
fungal hyphae, which are continuous with those in the velamen,

The foregoing description applies in all essential respects to both species
of Earina and to Dendrobium Cunninghamdi, in which the velamen is usually
a well-marked tissue, and the roots of which are structurally very similar,
In the New Zealand species of Bulbophylium and in Sarcochilus adversus
the velamen is poorly developed, being seldom more than two cells deep.
In Sarcochilus the hyphae of the velamen are very scanty, but the yellowish
masses in the cortical cells are often large and abundant.

™ Tt is by no means easy to discover the exact physiological significance of
structures such as those briefly described, although such problems are of
supreme interest. If is well known that the roots of many plants growing
n 50ils rich in humus often live in intimate connection with the mycelia of
fungi inhabiting the soil. These associations are believed to be beneficial
to both organisms, and to such an alliance between the roots of one of the
higher plants and a fungal mycelium the name “ mycorhiza” is given.
Mycorhizae are of two kinds—those in which the fungal elements do not
penetrate the root, but merely form a dense mat round it, and those in which
the hyphac enter the root and form coils within its cells. There can be no
doubt that the relationship existing between the roots of our epiphytic
orchids and the fungal filaments comes under the head of mycorhizic asso-
ciations. It is evident, moreover, that the mycorhizae in their case arc
endotrophic. Orchids seem to be particularly prone to the formation of
such alliances, and it is therefore not surprising to find that some New Zea-
land orchids possess mycorhizac. Among mycorhizae hitherto described
18 that of a British saprophytic orchid, Corallorkiza innata, which was
dealt with by Messrs. Hanna and Jennings in a paper published in the
““ Proceedings of the Royal Dublin Society ” (1898),

There is little fixity of opinion as to the exact nature of the benefits
accruing to the partners in these mycorhizic associations. The view of
Hanna and Jennings with regard to Corallorhiza is that the hairs found on
the rhizome of the plant are produced with the object of attracting the
fungal hyphae into the rhizome, so that the orchid can use them to augment
its supply of food-materials. According to these authorities, the coils of

- hyphae in the orchid’s cells are gradually absorbed as food by the proto-
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plasm, starch-grains appearing in abundance as the hyphae disappear. A
view held by Groom and Janse with regard to endotrophic mycorhizae in
general is that the fungus is digested by the root, thereby supplying com-
bined nitrogen. Other investigators— e.q., Hiltner and Magnus— hold
similar views, -

In the case of the New Zealand orchids it is not probable that the hairs
on their roots are produced as fungus-trapping organs. In some cases it
is certain from the manner in which the hyphae branch that they are leaving,
and not entering, the root.  In many instances spores have been seen in the
hairs, and in more than one case the cavity of a hair at its extremity was
observed to be densely packed with spores. What seems more probable is
that the hairs perform, for a time at least, the functions which root-hairs
perform in ordinary terrestrial plants—viz., absorption of water and mineral
food. As above mentioned, the velamen at maturity is a dead tissue : its
cells after having thickened their walls in a curiously intricate fashion lose
their living contents, so that the hairs springing from them must also die,
and presumably become functionless. [t seems probable that no special
significance is to be attached to the presence of the hyphae in the hairs.
That the fungi sometimes use them as a means of entering the root cannot
be doubted, but it is very likely that the hyphae are capable of penctrating
the velamen at almost any point, and that their chief mode of entrance is by
direct penetration of the outer cells of that tissue.

It is well known that humus is invariably penetrated in all directions
by the hyphae of many species of fungi, and these are believed to assist in
breaking down the complex organic compounds of the humus, thereby
bringing a large amount of plant-food into an available condition. The
humus, from which these epiphytic orchids must obtain practically all
their food-materials except carbon, is formed, as before stated, largely by
the decay of lower plants, chiefly lichens and mosses. It is unlikely that
the carbon of the humus is utilized by the orchids, as they are all well
supplied with chlorophyll, and it would therefore seem that their supply
of carbon from atmospheric sources would be adequate to their needs. It
canr~t be said that their supply of available nitrogen is by any means

1. Portion of a fransverse section of the root of Earina mucronala, showing the hyphae
in the velamen and the masses in the cortical cells. The thickenings of the walls
of the velamen cells have been omitted to secure clearness.

- Cells from the cortex, showing the hyphae in various stages of absorption—a, fivst
stage ; ¢, intermediate stage ; 0, third stage.

3. Portion of a hypha from the cortex, showing vacuolated appearance (much enlarged).

(&
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sufficient. The nitrogen compounds of humus are in general far too complex

for ordinary green plants to assimilate. In view of this fact the idea that

the fungus of the mycorhiza in some way assists in increasing the nitrogen-

supply does not seem unreasonable, and the experimental work of British

and Continental investigators tends to show that there are good grounds

f)or ‘o}l:is supposition, at least in the case of the particular plants investigated
v them. ;

With regard to the New Zealand epiphytic orchids, it is impossible in
the absence of experimental investigation to make any positive statements
as to the uses of the mycorhiza. In view of the evidence in hand, how-
ever, the following may be held to represent in a general way what occurs,
and to be a brief statement of the working hypothesis :—

Fungal hyphae living in the humus in‘%ﬁéh"'ﬁhe orchid-roots are usually
imbedded penetrate the spongy velamen tissue and wander about in its
cells, and probably derive some slight advantages therefrom. It has béen
remarked above that this tissue is sometimes found to be in a state of decay.
That the hyphae may have something to do with this is not impossible. In
this dead velamen tissue they meet with no active resistance. Finding
points of weakness in the exodermal cylinder—e.g., the transfusion-cells—
they enter, Here, however, they are for the first time face to face with
vigorous living cells, and after forming a scanty coil they branch out into
the cortex. The orchid now becomes the aggressor, and its protoplasm
absorbs what it can from the hyphae, producing in them the vacuolated
appearance previously mentioned. After forming several coils in the
cortical cells the hyphae are exhausted, and the protoplasm of the orchid
still continuing to absorb, eventually kills them. It soon changes a dense
coil of filaments into a yellowish unorganized mass, which probably repre-
sents the parts of the fungus which the protoplasm is slow to assimilate,
or which it is unable to assimilate. The nuclei of the cortical cells show
the result of the vigorous nutrition in their greatly increased size. The
three types of masses above described represent the coils of hyphae in
different stages of absorption. The observation of a very large number
of sections of the roots shows that something like this is actually what
occurs. The appearance of a mycorhiza is held by some to indicate incipient
saprophytism. If this view is correct, the New Zealand epiphytic orchids
may be just beginning a career as saprophytes. .

The position of the fungi of these mycorhizae in the classificatory scheme
has not yet been determined. Culture experiments have been made, but
I do not regard their results as absolutely convincing. I am hopeful, how-
ever, that a few more experiments of this kind will enable the systematic
positions of the fungi to be accurately determined. It is worthy of note
that spores are often observable in the velamen tissue, especially in the older
portions of the roots, and most commonly when the roots are freely exposed
to the air. In several cases the whole of the hyphae in the velamen had
broken up into chains of spores,

il

From Carse H. On the Flora of the Mangonui County.
1910. XXXXIII: 194-224.

Of epiphytes growing on the forest-trees the commonest and .most
noticeable are forms of wharawhara (4stelia), among which various ferns
and lycopods are frequently found. On trunks and upper branches, too,
occur a few orchids—PEarina (two species), Dendrobium, Bulbophyllum, and

. Sarcochilus.

LBarina mueronata, variety with broader leaves, denser
panicle, and larger flowers;

another rare plant is Plerostylis micromega, found in swamps .

ORCHIDS.

There are twenty-one genera of orchids in New Zealand, divided into
fifty-seven species. Of these, four species are epiphytic, as are most of the
orchids of the tropics, and the rest are terrestrial. Our orchids do not by
any means equal their tropical congeners in gorgeousness of colouring or
eccentricity of form, though many of them are beautiful, but, as a rule, small.
Of the twenty-one genera, we have eighteen in this district; 'of the fifty-
seven species, we have thirty-five.

Botanists are greatly indebted to Mr. R. H. Matthews, of Kaitaia,
for the careful and useful work he has done in this section of botany. To
Mr. Matthews is due the discovery in the Mangonui district of Bulbophyllum
tuberculatum, Thelymitra izioides, T. intermedia, Pterostylis micromega, P.
barbata, Caleana minor, Calochilus paludosus, Caladenia minor var. ezigua,
Chiloglottis formicifera, Corysanthes Cheesemanti, C. Matthewsii, and Gas-
trodia sesamoides. '

The epiphytic orchids which are, as a rule, found on the branches of
tall forest-trees are Dendrobium Cunminghami, a diffusely branching plant,
with stems like miniature bamboos, narrow leaves, and white or pinkish
flowers ; Farina, two species, with rather heavily scented flowers ; Bulbo-
phyllum, two species, both tiny plants, with leaves issuing from pseudo-
bulbs, from the base of which grow the flowers. Of these, B. tuberculatum
is much more rare than the other. Sarcochilus, a rather thick-leaved plant,
is plentiful on the upper branches of trees, and not infrequently on the
trunks.

The terrestrial species are found in various situations. Spiranthes occurs
In swamps in several localities. Thelymitra, of which there are eight or
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nine species in New Zealand, is represented in this district by five or six
species (I understand a new species was discovered by Mr, Matthews this
ear). Most of these are moorland-plants. The flowers of this genus are
ess like the generally accepted idea of orchids than any other. The genus
“is remarkable from the lip being quite free from the column and resembl-
ing the petals and sepals, so that the perianth has little of the irregular
appearance of an orchid, but rather resembles that of an Izia or a Sisy-
rinchium.”*  Of the Thelymitrae the most showy and one of the most
common is T, pulchella, easily distinguished by the large blue-purple flowers.
T. izioides and T sp. nov. are the rarest of the genus. What I take to be
Berggren’s T. intermedia is not uncommon on old clay landslips and hill-
sides, :

Orthoceras, which is not uncommon on dry banks, is rather a curious-
looking plant, The flowers, which grow in the form of a spike, bear a general
resemblance to a number of grasshoppers climbing up a stick. Microtis
porrifolia, a common orchid in almost all situations, bears a close resemblance
to the next genus, Prasophyllum, of which there are two species in the district.
Both are moorland-plants, and not uncommon. I think the one now in-
cluded under P. Colensot, will prove to be a different species. Mr. Cheese-
man, referring to it in a letter, says, “ Your plant is not quite, identical
with the southern plant, but until a very careful comparison can:be made
of the structure of the flowers . . . they are best kept together.”

Caleana minor, a rare plant, is found on barren-looking moorland near
Kaitaia.. “ A most remarkable little plant. The column is horizontally
placed, forming a broad pouch; the lamina of the lip, when at rest, is
elevated by the slender elastic claw, and swings directly above it. When
an insect alights on the lamina it overbalances, shutting up the insect
within the concavity of the column.”t

The flowers of Pterostylis, of which we have five out of the eleven species
found in the Dominion, are also insect-traps; they are in form like boat-
shaped hoods. P, Banksii and P. graminea are common in forests, and
P, trullifolia plentiful on moorlands and dry open ridges in the bush.
P, micromega 1s a rare swamp-orchid ; P. barbata, another rare plant. So
far the latter two are only known in this district near Kaitaia. Acianthus,
a very small plant, is one of the commonest orchids we have ; it is usually
found in humus in the bush. Cyrtostylis, a small delicate orchid, is not
uncommon ; usually on dry ridges. Calochilus paludosus is another rather
rare orchid ; Kaitaia is one of the six places in the Dominion from which
it has been reported. On clay hills from Kaitaia to Fairburn occurs a
slender form of Caladenia minor, which Mr. Cheeseman has distinguished
as var. ezigua. Another of Mr. Matthews’s discoveries was Chiloglottis
formicifera, previously only known from eastern Australia. C. cornuta also
occurs, but 18 not common,

* Y Manual of New Zealand Flora,” p. 668,
1 Ibid., p. 677.
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Of Corysanthes, six of the seven species occur. The flower resembles
a helmet in shape, and is, as a rule, of a deep-purple colour. They are
all shade-loving plants. In the Manual C. Cheesemandi is reported from
“ Kaitaia ; vicinity of Auckland; Westport.” This is a small plant, easily
overlooked, and probably not uncommon in open bush and scrub throughout.
I found a few specimens at Mauku, in Manukau County ; it occurs also in

. Fairburn, but is rare. Of C. Matthewsti, originally found at Kaitaia, I

have specimens gathered by Mr. A. Thompson at Aponga; it is not un-
common on mossy slopes near Fairburn. C. oblonga is not uncommon on
clay banks and slopes. C. rivularis, in my opinion the handsomest of the
genus, is very local; so far I have only seen it in one spot in Mangonui
County, between Fairburn and Peria. C. rotundifolia is plentiful, though
rather local; its favourite habitat is on banks of bush-creeks, or on rocks
in the bed of the creek. C. triloba, which in many places in common, is
rare in this district; Mr. Matthews found two or three specimens, young
plants only, near Kaitaia.

Gastrodia sesamoides was found by Mr. Matthews near Kaitaia and
Tauroa, the only places in Mangonui County from which it has been re-
ported. . ;

Orchidaceae.

Dendrobium Cunninghamii Lindl. On upper branches of trees ; common.
Bulbophyllum tuberculatum Col. On upper branches of trees, Kaitaia and
Fairburn ; probably not uncommon throughout.
Bulbophyllum pygmaeum Lindl. On branches and stems of trees ; common.
Earina mucronata Lindl. A common epiphyte.
»  suaveolens Lindl. Less common than above.
Sarchochilus adversus Hook. f. On trunks and branches of trees: common.
Spiranthes australis Lindl. In swamps, Kaitaia ; Waipapakauri ; Ranga-
unu Heads. >
Thelymitra izioides Swz. Kaitaia, common ; near Victoria Valley, rare.
& longifolia Forst. Moorlands4 common.
% intermedia Bergg. Kaitaia ; Fairburn; not uncommon.
5 pulchella Hook. f. Moorlands ; common.
5 imberbis Hook. f. Moorlands ; not uncommon.
Otthoceras strictum R. Br. Not uncommon throughout.
Microtis porrifolia R. Br. Plentiful.
Prasophyllum Colensoi Hook. f. On clay hills ; not uncommon.
g pumilum Hook. f. On clay hills ; not uncommon.
Caleana minor R. Br. On clay hill, Kaitaia ; rare.
Pterostylis Banksii R. Br. Abundant in forests.
Plerostylis graminea Hook. f. Fairburn; vicinity of Kaitaia; not un-
common.
Plerostylis micromega Hook. . Kaitaia ; rare.
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Prerostylis trullifolia Hook. f. Dry ridges in forest, and on moorland :
common,
Pterostylis barbata Lindl, In damp soil among Leptospermum, near Kaitaia;
rare, ;
Acianthus Sinclairii Hook. f.  Abundant in forests.
Cyrtostylis oblonga Hook. f. Scattered throughout the district.
. Calochilus paludosus R. Br. Kaitaia; rare.
Caladenia minor Hook. f.  Moorlands and open scrub ; common,
- »  var ezigua Cheesem. Kaitaia; Fairburn.
Chiloglottis cornuta Hook. 1. Kaitaia; Fairburn; not common,
o formicifera Fitzg. Kaitaia; rare,
Corysanthes Cheesemanis Hook. f. Kaitaia ; Fairburn.
% Matthewsit Cheesem. Kaitaia ; Fairburn.

Corysanthes oblonga Hook. f. On damp clay banks throughout,

Corysanthes rivularis Hook. f. Fairburn, in wet part of open forest; not
common, ;

Corysanthes rotundifolia Hook. f. On rocks and creek-banks ; not un-
common,

Corysanthes triloba Hook. f, Kaitaia ; rare.

Gastrodia sesamoides R. Br. In shaded gully near Kaitaia, rare; edge of
swamp, Tauroa.

Carse’s Earina mucronata with the broader leaves, etc, was named
E.aestivalis by Cheeseman. The Thelymitra ixioides referred to here is an
as yet unnamed plant having an affinity with the Australian T.ixioides.
Caladenia minor var. exigua is now recognised as C.alata. Chiloglottis
formicifera is now regarded as extinct in New Zealand. Corysanthes
Matthewsii is now included in C.carsei.
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From Aston BC. List of Phanerogamic Plants Indigenous in
the Wellington Province. 1910. XXXXIll: 225-247.

79. Orchidaceae.

Dendrobiwm Cunminghamii Lindl. Dec.-Feb. Ascends from sea-shore to
2,000 ft.
Bulbophyllum tuberculatum Col. April-May. Palmerston North (Hamilton).
pygmaeum Lindl. Nov.-Feb. Happy Valley Bay. Ascends to 1,500 ft.
Earina mucronate Lindl. Oct.-Dec. Ascends to 2,000 ft.
suaveolens Lindl. Mar.-June. Ascends to 2,000 ft. -
Sarcochilus adversus Hook. f. Oct~Nov.
Spiranthes australis Lindl. Jan.—Feb. Bog near Erua, 2,600 ft. (P. Turner).
Thelymatra longifolia Forst. Nov.-Dec. Ascends to 4,000 ft.
decora Cheesem. Jan. Voleanoes; Taumarunui (T. F. C); Kai-
manawas. 2,500-3,700 ft. ! -
venosa R. Br. Mungaroa Swamp (T. K., Petrie).
untflora Hook. f. Dec.~Jan. Voleanoes (T. F. C.). Ascends to 3,500 ft.
Orthoceras strictum R. Br. Dec.~Feb. Ascends to 2,500 ft.
Microtis porrifolia R. Br. Oct.~Dec. Ascends to 2,500 ft.
Prasophyllum Colensoi Hook. f. Nov.-Jan. Ascends to 5,000 f. on Kai-
manawas.
rufum R. Br. Feb. Day’s Bay; Kaitoke: Waimarino, at 2,900 ft.
(Turner). ; :

Pterostylis Banksii R. Br. Oct.~Nov. Ascends to 3,500 ft.
graminea Hook. f. Sept.~Nov. ] : 3
micromege Hook. f. Dec.~Jan. Murimotu (Petrie) ; Wairarapa (Col.).
folista Hook. f. Dec.-Jan. Ruahine Mountains and Cape Palliser
(Col.) ; Kaitoke. Ascends to 2,500 ft.
venosa Col. Ruahine Mountains (Olsen). 2,000-3,500 ft.
trullifolia Hook. f. Kaitoke (V. Phillips, B. C, A.).
barbata Lindl. Oct.-Nov. Kaitoke (V. Phillips, B. C. A.); Day’s Bay
(Atkinson, Morrison). :
Actanthus Sinclairii Hook. f. May-Aug. Kapiti Island (Cock.). Ascends
to 2,500 ft,
Cyrtostylis oblonga Hook. f. Aug.-Oct. Kaitoke (V. Phillips). Ascends to
2,500 ft.
Calochilus paludosus R. Br. Upper Hutt (E. H. Atkinson).
Lyperanthus antarcticus Hook. . Dec.~Feb. Tararua Mountains. 3,000~
4,000 ft.
Caladenia minor Hook. f. Sept.—Dec. Kaitoke. Ascends to 2,000 ft.
bifolia Hook. f. Dec.~Jan. Tararua Mountains; volcanoes (E:AF, C.),
Ascends to 4,500 ft.
Chaloglottis cornuta Hook. f.  Oct.—Dec. Kaitoke ; Kaimanawa Moun-
tains. Ascends to 3,000 ft.
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Adenochilus gracilis Hook. f. Nov.-Jan. Between Ohakune and Ruapehu
(Turner), 500-2,500 ft,
Corysantheg rotundifolia Hook. f. Sept.~Dec. Ascends to 2,500 ft.
triloba Hook. f. July-Sept. Ascends to 4,000 ft. on Kaimanawa Moun-

tains.
macrantha Hook. f.  Oct.—Dec. Ascends to 3,500 ft. on Kaimanawa
Mountains.
Gastrodia sesamoides R. Br. Dec.~Jan. Tauherenikau Valley. Ascends to
1,500 ft.

Cunninghamii Hook. f. Nov.-Jan. Ascends to 2,000 ft.

From Crosby Smith J. Notes on the Botany of Lake
Hauroko District. 1910. XXXXIII: 248-253.

Orchidaceae,

Dendrobium Cunninghamsii.
Common.
Earina suaveolens. Common,
mucronata, Common.
Corysanthes rotundifolia. End Peak
bush.
rivular's. End Peak bush,
Caladenia Lyallii. Hump.
Lyperanthus antarcticus. Hump.
Gastrodia Cunninghamii. Hump.

From Speight R, Cockayne L, Laing RM. The Mount
Arrowsmith District: a Study in Physiography and Plant
Ecology. 1910. XXXXIII; 315-378.

ORCHIDACEAE.
Microtis unifolia (Forst. f.) Reichenb, .. .. Steppe,
Prasophyllum Colensoi Hook. f, .. 2 .. Steppe.

Pterostylis mutica R. Br.

‘ 7 Steppe.
Corysanthes (macrantha Hook. f.)?

' Totara forest.
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From Laing RM. Some Notes on the Botany of the Spenser
Mountains, with a List of the Species collected. 1911.
XXXXIV: 60-75.

Orchidaceae,
Thelymitra longifolia Forst. {,”
Microtis unifolia (Forst. f.) Reichenb,
Prasophyllum Colensoi Hook. f.
Pterostylis Banksii R, Br.
Caludenia Lyallii Hook. f.
bifolia Hook. f,
Chiloglottis cornuta Hook. f,
- Adenochilus gracilis Hook. f.
Corysanthes triloba Hook. f.
Gastrodia Cunninghamit Hook. f.

From Abstracts. 1911. XXXXIV: 32.

1. Die Gattung Townsonia Cheesem. By R. Schlechter. (Abstract from
: Fedde, Repertorium ix, pp. 249-230 ; 1911),

The genus Townsonia was originally published by T. T. Cheeseman in 1906 in the
“ Manual of the New Zealand Ilora » (p. 0691), and was placed in the vicinity of
Adenochilus Hook. f. Whan Dr. Schlechter undertook a new arrangement of the Poly-
chondreae (equivalent to tha Neoftieae of other authors) he was unable, through the
absence of specimens, to decide on the exact relationships of the genus.  Having received
& copious suite from its describer, he has now been able to stu v it in detail. He has
arrived at the conclusion that it is best placed between Acianthus R. Br., which is found
in Australia and New Caledonia as well as in New Zealand, and Stigmatodactylus Maxim.,
which has three species in Japan, India, and Java respectively. At the same time,
there is an undoubtedly strong resemblance to the subfamily Caladeniinae in the broadly
winged column, a character which is not found in Acianthus and allied genera. On the
other hand, the smooth labellum, devoid of any projections or protuberances beyond
two obscure ridges at ths base, and the habit of the plant, point towards the
Acianthinege. A remarkable character, which is not shown by any Acianthus, is that

e flowering-stems often produce offshoots which bear solitary radical leaves. The
Petals are much reduced in size, but this peculiarity is approached by some of the New
Caledonian species of Acianthus, although not carried to the same extent. The elongated
finger-like rostellum much resembles that of Stigmatodaciylus.

A8 soon as specimens of Townsonia wero examined, it was noticed that it was closely
allied to Acianthus viridis Hook. f. from Tasmania. This led to a careful examination
of the Tasmanian plant, which resulted in proving that it also was a genunine Townsonia,
Closely allied to but clearly distinct from the original 7. defleza. Townsonia will there-
fore rank as a typical austral-antarctic genus, with one species—7T'. deflexa Cheesem,—
confined to the South Island of New Zealand, the other—T. viridis (Hook. f.) Schlechter
—endemic in Tasmania, o

£ Al G
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From Carse H. On some Additions to the Flora of the
Mangonui County. XXXXV: 276-277. (14, D

Thelymitra Matthewsii Cheeseman sp. nov.

A dainty and apparently rare species, known only from a very restricted
area between Lake Tangonge and the west coast. The small size and the
curious spiral twist of the leaf distinguish it from its congeners. It was
named in honour of the late Mr. R. H. Matthews, to whose painstaking
investigation we owe so much of our increased knowledge of the orchids of
the far north.

Thelymitra imberbis Hook. f.

Mr. H. B. Matthews, who is following in his late father's footsteps as
an orchidologist, has recently discovered a variety of this orchid with pale
cream-coloured flowers.

Caladenia minor Hook. f.

Mr. Matthews has also dropped on a Caladenic with greenish-yellow
flowers, pink being the usual colour.

Corysanthes Carsei Cheeseman sp. nov.

This is & very tiny plant, }~%in. high, rather difficult to find. It
occurs in wet peat associated with Lycopodium Drummondis, Drosera spathi-
lata, Utricularia delicatula, &c. It was discovered by Mr. H. B. Matthews
and myself in a morass adjoining Lake Tangonge.

From Poppelwell DL. Notes of the Botany of the Ruggedy
Mountains and the Upper Fresh-water Valley, Stewart
Island. 1912, XXXXV: 278-287.

the ixia-like orchid Thelymitra uniflorum (in ful] bloom).

Less common, but still tolerably plentiful, will be found Gaultheria
perpleza, G. erecta, Coprosma acerosa, and Caladenia Lyallii., Here and
there are stretches of drier ground covered with Danthonia Rqoulm, tl}e
tussocks fairly tall, and the ground between them filled up vymh Pmtz.a
angulata, Thelymitra longifolia, and Microtis unifolia, with occasional speci-
mens of Prasophyllum Colensos.
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From Poppelwell DL. Notes of a Botanical Excursion to
Northern Portion of the Eyre Mountains. 1912. XXXXV:
288-298.

; Orchidaceae.

Pterostylis Banksit R. Br. In beech forest,

From Poppelwell DL. Notes on the Botany of Routeburn
Valley and Lake Harris'Saddle. 1913, XXXXVI: 22-29.

Orchidaceae.
Thelymitra uniflora Hook. f. Subalpine bog.
Gastrodia Cunninghamii Hook. f. Beech forest.

From Aston BC. Notes on the Phanerogamic Flora of the
Ruahine Mountain-chain, with a List of the Plants
observed thereon. 1913. XXXXVI: 40-54.

Dendrobiwim Cunninghamii Lindl. In lower forest.

Earina mucronata Lindl.  Ascending in forest to 2,600 ft.t

Thelymitra longijolia Forst. Ascending to 3,600 ft. in tussock meadow.

Prasophyllum Colensoi Hook. f. In tussock meadow, 3,600,450 ft.

Pierostylis Banksii R. Br. Ascending to 3,600 ft. on Mokai Ridge, in sub-
alpine gullies.t

—— australis Hook. f.  Ascending through higher forest from 2,700-3,700 ft.}

—— foliata* Hook. f.

—— - venosa* Col.

Caladenia bifolia Hook. f. In tussock meadow and bog, 4,250-4,500 ft.

Chiloglottis cornuta Hook. f. On ridge in forest, 3,150 ft.

Corysanthes oblonga Hook. f.

—— triloba Hook. f. On wet banks, ascending to 4,200 ft.}

—— macrantha Hook. f.  Ascending to 3,600 {t. on Mokai Ridge, in alpine
gullies.t '

Gastrodia Cunninghamii Hook. f. ~ In lower forest at 1,900 ft.
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Thelymitra longifolia Forst. At 3,500 ft,
Prasophyllum Colensot Hook. f. Ascends to 5,300 ft.t
Pterostylis Banksis R. Br. At 3,500 ft.

Chaloglottis cornuta Hook. f. Ascends to 3,000 ft.
Corysanthes trilobs Hook. f. Ascends to 4,200 ft.t
—— macrantha Hook. f.  Ascends to 3,500 ft.t

—— oblonga Hook. f.

From Crosby Smith J. List of Phanerogamic Plants
Iznzcgg;nous in the Southland District. 1913. XXXXVI:
-246.

Dendrobium Cunninghamiy Lindl. Greenhills; common, Stewart Island.
Earina  mucronate Lindl. Nov.-Feb. Common throughout virgin
forests.

suaveolens Lindl. Feb.-Mar. Common throughout virgin forests.

Sarchochilus adversus Hook. f. Nov.-Dec. Tokonui, Stewart Island.

Thelymitra longifolic Forst. Dec.~Jan. Bluff (Kirk).

—— pachyphylla Cheeseman. Dec.~Jan. Abundant on damp ground.

—— uniflora Hook. f. Dec.~Jan. Abundant on damp ground.

Microtis porrifolia R, Br. Nov.-Jan. Abundant throughout fields.

Prasophyllum Colensoi Hook. f. Dec.~Feb. Common up to 4,000 ft.

Pterostylis Banksii R. Br. Nov.~Jan. Common in all shady forests.

australis Hook. f. Nov.-Jan. Common in all shady forests.

—— graminea Hook. f. Oct.~Nov. Hump forest, Stewart Island.

Lyperanthus antarcticus Hook. f. Dec.~Feb. Lower peak of The Hump,

' Longwoods, Stewart Island. '

Caladenia minor Hook. f. Dec.-Jan. Golden Bay Track, Stewart Island.

—— Lyallis Hook. f. Dec.~Jan. Greenhills, Woodend, Stewart Island.

bifolia Hook. f. Dec.~Jan. Bluff, Woodend, Stewart Island.

Chloglottis cornuta Hook. f. Nov.-Jan. Rather rare.

Adenochilus gracilis Hook. f. Nov.-Jan. Lake Hauroko forests, west of
Lake Te Anau. : ;

Corysantkes];iwlaris Hook. f. Oct.-Dec. Lake Hauroko forest, Stawart
Island. ;

—— rotundifolia Hook. f. Oct.~Dec. Common in shady places.

triloba Hook. f. Sept. Bluff Hill, Longwood forest, Stewart Island.

—_ :mo;a]mha Hook. f. Nov.-Feb. Lake Hauroko forest, Stewart

sland. 3

oblonga Hook. f. Oct.—Nov. Stewart Island.

Gastrodia Cunninghamii Hook. f. Nov.-Jan. FEast and west sides of Lonig-
woods, Greenhills, Lochy River valley, Stewart Island ; rare.

ORCHIDACEAE.
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From Aston BC. Plant-habitats Hitherto Unrecorded. 1914.
XXXXVII; 67-70.

Dendrobium Cunninghamit Lindl. On forest-trees, Kapiti Island.
Earina mucronata Lindl. Waterfall Creek, Kapiti Island.
gkelymitm uniflora Hook. f. Kapiti Island. _

terostylis australis Hook. f.  Wharekahu Bay, Kapiti Island.
Caladenta minor Hook. f.  On high spurs, Kapiti Island.
Chiloglottis cornuta Hook. f. In high forest, Kapiti Island.
Gastrodia Cunninghamai Hook. f.  In forest, Kapiti Island.

Larina autumnalis Hook. f.  Tukutuki River, Ruahine Mountains.
Microtis porrifolia R. Br. Ruahine Mountains, Kaimanawa Mountains.

From Poppelwell DL. Notes on the Plant Covering of the
Garvie Mountains, with a List of Species. 1914,
XXXXVII: 120-142.

the orchids Pterostylis australis, P. Banksii, Corysanthes triloba, and
Cliloglottis cornuta.

5 On
the decaying logs and among the humus of the forest floor there is a wealth
of the orchids Caledenia bifolic, Gastrodia Cunninghamii, and Adeno-
chilus gracilis.

Orchiduceae.

T'helymatra longifolia Forst. Common in open toresr.
——— uniflora Hook. f. Common in open forest.

dlicrotis unifolia (Forst. £.) Rehl. Common in steppe meadow.
Prasophyllum Colensoi Hook. f. Common in steppe meadow.
“erostylis Banksii R. Br. Not common; in damp forest
——— australis Hook. f. Not commeon; in damp forest.
Caladenia bifolia Hook. f. Abundant in Waikaia Valley forest.
Claloglottis cornuta Hook. f. In forest; not plentiful.
Corysanthes rotundifolia Hook. f. Common in forest.
—— triloba Hook. f. Common in forest.

Gastrodia Cunninghamii Hook. . Fairly common in forest.
Adenochilus gracilis Hook. f.  Fairly common in forest,
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From Cockayne L, Foweraker CE. Notes from the
Canterbury College Mountain Biological Station No.4:
The Principal Plant Associations in the Immediate
Vicinity of the Station. 1915. XXXXVIII: 166-186.

ORCHIDACEAE.
Microtis  unifolia  (Forst. £ ) Small summer
0 est.  £.) - green Tussock grassland;
%i:;:henb. (= M. porrifolia R. tuberous herb river-bed. 5 ‘
Pt‘e:‘o:ifylfs mutica R. Br. <+ Small tub b
Borieeats moco el & mall tuberous her Tussock grassland.

» .. Forest,

From Cockayne L. Some Hitherto-unrecorded Plant-
habitats. 1915. XXXXVIII: 203-209.

Orthoceras strictum R. Br.

South Island : Marlborough—Open ground on dry hillside near Kene-
puru Sound. L. C.

Pterostylis graminea Hook. f.
- Salt’s Gully, near Lyttelton. R. M. Laing.

Pterostylis foliata Hook. f. _
Heathcote Valley. Miss Holdsworth.
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From Carse H.- Some Further Additions to the Flora of
Mangonui County. 1915, XXXXVIII; 237-243.

17, Earina sp. nov,

This new orchid will be described shortly by My, Cheeseman. It occurs
in several places in the district, but is by no means common, and elsewhere
has been found sporadically as far south as Wellington.

18. Pterostylis barbata Lindl.

In open moorland, Peria. H. B. Matthews! Very rare. Previously
reported from Kaitaia, :
19. Pterostylis trullifolia Hook f. var. gracilis Cheesem.

Not uncommon in open woods and moorlands.

20. Calochilus paludosus R. Br.

Moorland, Kaimaumau. H. B. Matthews !
This orchid, which is very rave here, was also reported from Kaitaia.

From Poppelwell DL. Notes on the Plant-covering of the
Breaksea Islands, Stewart Island. 1915. XXXXVIII: 246-
52,

Orehidaceae.

Thelymitra longifolia Forst.

—— uniflora Hook. £.

Microtis unifolia (Forst. £.) Rehb.
Prasophyllum Colensoi Hook, f,
Prerostylis Banksii R. Br.
australis Hook. f,
Caladenia bifolia Hook. f.
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From Poppelwell DL. Notes on a Botanical Visit to Coll or

From Poppelwell DL. Botanical Results of an Excursion to Bench Island (Stewart Island). 1917. L: 158-159.

the Upper Makarora Valley and the Haast Pass, ' RCHIDACEAE.
supported by a List of the Species observed. 1916. Earina mueronata Lindl.
XXXXIX: 161-166. '
ORCHIDACEAE,
Thelymitra longifolia Forst. From Petrie D. Descriptions of New Native Flowering-
Mierotis unifolia (Forst. £.) Reichb. plants. 1917. L: 207-211.

Prasophyllum Colensos Hook. f.
Calademia bifolia Hook. f.

Lyalliz Hook. f. _ 6. Pterostylis areolata sp. nov.
Chiloglottis comuta'quk. fi Gracilis glabra + 15 cm. alta. TFolia pauca, caulina, sessilia, culmum
Corysanthes rotundifolia Hook. f, : amplectentia ; inferiora scariosa squamiformia ; superiora (plerumque 3)
— triloba Hook. f. - valde tenuia, in siccitate pellucida, lanceolata v, oblongo-lanceolata, acuta
—— macrantha Hook. . v. subacuta, plurinervia manifeste areolata, 3-5-4 cm. longa 1cm., lata;
Adenochilus gracilis Hook. f. culmo folium summum longe excedente. Flores solitarii 3-5cm. longi
Gastrodia Cunninghamis Hook. . + 1'5 cm. lati. Galea pro parte majore erecta, pro parte tertia recurva :
Pterostylus Banksii R. Br. sepalum superius in apicem brevem acutum haud filiformem desinens,
—— australis Hook. . : petalis acutis paulo longius; labii inferioris divisurae anguste obcuneatae,

In apices subulato-filiformes summam galeam haud excedentes desinentes ;
labium subcrassum lanceolato-olilongum subacutum; columna gracilis
elongata galeae partem erectam aequans.

From Poppelwell DL, Thomson WA. Notes of a Botanical

VISI.t to HO”YfOI'd Va"ey and. Martin's Bay’ with a List of - Slender, glabrous, + 15 em. (61in.) high. Leaves 4 or 5 (in the specimens
Indlgenous Plants. 1917. L: 146-154. seen), rather distant, sessile and sheathing the stem; the lower reduced
ORCHIDACKAL, to scarious sheathing scales; the upper very thin, pellucid when dried,

354 cm. (4 1}in.) long, 1em. (£ $in.) broad, lanceolate or oblong-
lanceolate, acute o. subacute, entire, narrowed towards the base, with
conspicuous veins running nearly straight along their whole length and
connected by delicate more or less oblique veinlets into an open network ;
the uppermost leaf placed about half-way up the stem and reaching about
half-way up to the flower. Flowers solitary, 3-5 cm. (4 1}in.) long,
* 15 em. (§in.) broad, green more or less streaked with reddish-brown :
galea erect for two-thirds its length, then sharply bent forwards; upper
Sepal ending in a short more or less acute non-filiform tip, a little longer
than the acute petals; lower lip narrow-cuneate for nearly half its length,
forking widely into narrow obcuneate subulate-filiform-tipped. lobes that

Dendrobium Cunninghamii Lindl, Tolerably common.
Larina mucronata Lindl,  Epiphytic on tree-trunks.

——- autumnalis (Forst. £.) Hook. JEpiphytic; not common.
Plerostylis Banksii R. Br. In damp forest.

Thelymitra longifolia Forst. Martin’s Bay.

Corysunthes macrantha Hook. f.  Damp banks, &e.

oblonga Hook. f. Forest-tloor,

Gastrodia Cunninghamit Hook. f. Beech forest.
Bulbophyltwm pygmaeum Lindl. Rocks, Martin’s Bay.

From Poppelwell DL. Notes of a Botanical Excursion to do not exceed the top of the galea; lip brownish when dried, rather thick
Bunkers Island (Stewart Island). 1917. L; 154-157. and firm, lanceolate-oblong, subacute with exserted tip; column slender,
8s long as the erect part of the galea, the lower lobe of its wings large
ORCHIDACEAE. long obtuse. '
Earina muer G'E‘_‘ml‘.],:‘m(il‘ £ Hook Hab.—Base of Shingle Peak, Awatere Valley, Marlborough ; 3,000 ft.; in
— autumnalis (Forst. 1) : sbade: L. Cockayne! Bealey, Waimakariri Valley, Canterbury : T. Kirk !

. Thelymitra longifolia Forst.
Prasophyllum Colensot Hook. 1.
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This appears to be a well-marked species. The late Mr. Kirk referred
his specimens, which are in fruit and are rather stouter than Dr. Cockayne’s,
to P. micromega Hook. f., but they are destitute of radical leaves, while the
cauline leaves are much larger and broader than those of P. micromega,
and do not extend above the middle of the stem. As I have seen only
dried specimens, the details of the structure of the column may be im-
perfectly sketched here.

From Petrie D. Descriptions of New Native Flowering-
plants. 1919. LI: 106-107.

4. Thelymitra caesia sp. nov. : : it

T. pulchellae Hk. {. affinis; differt floribus subcoeruleis, sepalis petalisque
acutis, columnae lobo posteriore bifido ac apice subcrenulate incrassato,
lobis lateralibus latis valde complanatis brevioribus insuper a marginibus
subpectinate fimbriatis. 2

Stems moderately slender, 65 cm. high or less. Leaves shorter than the
stem, variable in length, long-sheathing at the base_a,mlmear, fleshy, concave
above, shining light green, midrib obscure. Cauline bracts usually two,
thin, short, sheathing for most of their length, rather abruptly acuminate ;
floral thin, lanceolate-acuminate, slightly exceeding the peduncles. Flowers
about five, laxly racemose, shortly pedunculate, large (£ 24cm. across);
sepals and petals ovate or ovate-lanceolate, acute (sepals sll_ghtly the longer),
lavender-coloured but closely streaked with deep blue; lip broader, paler,
sharply narrowed above and less acute. Column stout, broadly winged,
much shorter than the perianth, 3-lobed ; posterior lobe blﬁ_d, shor_ter than
the anther, its divisions truncately obtuse, thickened and slightly incurved
along their somewhat wavy brownish-yellow tops; lateral lobes short but
equalling the anther, forming broad thin flattened plates, subpectinately
fimbriate along the upper margins, the fimbriate processes more or less
cut into very short hair-like subdivisions; anther broad, connective pro-
duced into a short slightly grooved tip.

Hab.—Birkdale-Glenfield Reserve, Waitemata County. Flowers late
November and early December.

This species was collected recently by Mr. H. B. Matthews, who has
for several years devoted much time and attention to hunting up the native
orchids, with quite remarkable enthusiasm, acuteness, and suceess. To
him T am indebted for the specimens examined and for a note of the tint of
the leaves and the colour of the perianth. When the species is better known
the range in stem-height and in the number of flowers may be greater than
the present description discloses.” The species is rlearly a fairly close ally
of T. vulchella Hk. f.
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From Laing RM. The Vegetation of Banks Peninsula, with a
List of Species (Flowering Plants and Ferns). 1919. LI:
355-408.

Spiranthes australis—Not known elsewhere on the east coast of this Island.

TFamily ORCHIDACEAE.

“Baring mucronate Lindl, [J. F, A.; J. B. A.: L. C.]

I am not certain that I have seen this species. It is certainly less

common than the following.
Farina suaveolens Lindl. [J. B, A.]

Not uncommon in rocky clefts.

J. B. A records also (*)Dendrobiwm Cunninghamii, but I have not
seen it.

*Spiranthes australis Lindl.

Banks Peninsula : J. B. A. !

Several specimens labelled as from Banks Peninsula are in the
Canterbury Museum. In the Lyttelton Times of the 6th April, 1918,
in the column “From Nature’s Book "+ appears the following:
“Mr. J. B. Armstrong . . . reports that Spiranthes australis was
very common on the Lake Ellesmere flats before they were drained.
Both the red and white variety may be found there still”

Thelymitra longifolia Forst. [J. F. A.; L. C.]
Castle Rock ; Sugarloaf, &c.; but becoming less common,
J. B A. includes (?)T. uniflora, which I have not seen,
Microtis unifolia Reichenb. [J. B. A.; L. C]
Not uncommon.
Prasophyllum Colensoi Hook. f. [J. F. A.]
Castle Rock, above 2,500 ft. ; Lyttelton (: R.M, L.
Pierostylis Banksii R. Br.

Not uncommon in the forest and heath,

*Plerostylis australis Hook. f. :

Waikerikikeri ; Checkley’s Bush, Akaroa ; and probably elsewhere,

Plerostylis graminea Hook. 1,
Waikerikikeri ; Castle Rock ; Lyttelton.
(*)Peerostylis foliata Hook. £. (2).

Heathcote Valley. One specimen only seen, collected by Miss E.

Holdsworth, and thus identified by Cheeseman: “I believe, however,

that it is P. foliata, of which it has the sheathing bracts and short
lateral sepals.” . '
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(*)Cyrtostylis oblonga is recorded by J. B. A.
*Caladenia minor Hook. f. [J. B. A.]
Akaroa : Miss M. Fyfe !
Corysanthes triloba Hook. f. [J. F. A.; J. B. A.; L. C.]
Not uncommon in damp shady spots. :
*Corysanthes macrantha Hook. f. [J. F. A.; J. B. A.]
Castle Rock.

Gastrodia Cunninghamit Hook. . [J. B. A.]
Okute Valley, and probably elsewhere. It has been reported to me
from Akaroa, and near Tai Tapu, but I have not seen specimens.

Other orchids reported by J. B. A. are (*)Dendrobium pygmacum, (*)Cory-
santhes rotundifolia, (*)C. rwularis, (*)Lyperanthus antarcticus, (?)Caladenia
Lyallii; and by J. F. A, (*)Corysanthes oblonga,

From Herriott EM. A History of Hagley Park, Christchurch,
mt; Special Reference to its Botany. 1919, LI: 427-

Microtis porrifolia R, Br, 8 ‘e .. Commeon in Domain,
Pterostylis Banksii R. Br. .. . .. Swamp only,
Thelymitra longifolia Forst. .. o .. Common in dry places.

New Zealand Plants found now in Hagley Park.

~ Orchidaceae :
(Microtis porrifolia.)

25

From Poppelwell DL. Notes on the Indigenous Vegetation
of the North-eastern Portion of the Hokonui Hills, with a
List of Species. 1920. LII: 239-247.

ORCHIDACEAE,

Barina mucronata Lindl. Not plentiful,

Thelymatra longifolia Forst. Common.

- —— uniflora Hook. f. Common on banks, &e.

Microtis unifiora (Forst. £.) Rochb. Common in steppe meadow.
Prasophyllum Colensoi Hook, f.  Common in steppe meadow.
Pterostylis Banksit R. Br. Not common, . . o '
australis Hook. f. Fairly abundant in damp meadow.

Caladenia bifolia Hook. f. In manuka heath,

—— Lyalliz Hook. f. In manuka heath at 1,000 ft.
Corysanthes rotundifolia Hook. f. Common on creek-banks,
—— macrantha Hook. f.  Damp places in forest. *

—— triloba Hook. f. Damp places in-forest..

From Poppelwell DL. Notes on the Indigenous Vegetaﬁon
gf Ben Lomond, with a List of Species. 1920. LII; 248-
52.

ORCHIDACEAE.

C’Of@f&a%thes macrantha. Hook. f.  Creek-banks. *
Gastrodia Cunninghami, Hook. f. Rare. -
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Rogers RS. Petalochilus - a New Genus of New Zealand
Orchids. 1926. 56: 16-18.

PETALOCHILUS nov. gen.

Herbae terrestres, hirsutae, tuberibus globulosis parvis, caule sinpliei
1-foliato.  Folium ad basin, lineare. Flores pedicellati, 1 vel 2.
Segmenta perianthii subaequilonga, fere similia, angustiuscula ; posticum
erectum vel leviter incurvum, cetera plana et patentia. Labellum ceteris
segmentis simile sed breviusculum. Columna elongata, leviter incurva :
in parte superiore late alata; inferiore anguste alata. Anthera suberects,
bilocularis, mucronata ; pollinia pulverea; caudiculae nullae. Stigma
sub antheram, concavum.

Species nobis notae 2, Novae Zelandiae incolae.

Leaf basal, linear. Flowers pedicellated, 1 or 2. Segments of perianth
subequal, similar, rather narrow ; the dorsal one erect or slightly incurved
over the column, the others flat and spreading ; labellum similar to the
other segments but slightly shorter. Column elongated, slightly incurved,
widely winged above, narrowly below. Anther suberect, 2-celled,
mucronate ; pollinia powdery; caudicles absent. Stigma concave, just
below the anther,

Terrestrial hairy herbs, with small globular tubers.

The outstanding feature of the new genus is, of course, the ancestral
form of the labellum.

The excellent vernacular names, cup and pouch orchid, originally
applied by the discoverer, Mr. H. B. Matthews, have been latinized and
retained as specific designations for its two representatives.

The plants are endemic to New Zealand, and, so far as is known,
are restricted to the neighbourhood of the little town of Kaitaia, situated
in the extreme north-east of the Dominion.

The peculiar appendage in the first species is probably staminodial in
origin, and occupies the position of stamen a; of the inner whorl. In
P. saccatus the size and shape of the capacious pouch suggest that the
wings of the column are not its sole constituents, but that the staminode

F1es. 1-8.—P. calyciformis. F16s. 4-7.—P. saccalus.

I, Column from the side, showing appendage; 2, front view of the fower (the artist
has represented the labellar segment too long); 3, column from the front, showing
appendage ; 4, ecolumn from side, showing anterior union of the columnar wings ;
5, front view of flower (the artist has shown the labellar segment too long) ;
Y, column from the front, showing the union of the wings to form a pouch ;
7. column from the back, All details much enlarged.
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is also a component part. j

Superficially both species bear a striking resemblance to the diminutive
urchi{tli Caladenia minor Hook. f., which is likewise endemic to the same
islands.

The _affinities of the new genus are certainly with Cdludenic rather
than with Thelymitra, with which it has few features in common beyond
the hitherto unique distinction of an undifferentiated labellum. ~The
Apostasieae, in which, of course, the labellum is also undifferentiated,
must be regarded only as doubtful members of the Orchidaceae. Tt also
approaches very closely to Glossodia, especially if it be admitted that the
pouch in P. saccatus represents a fusion between the wings of the column
and the staminode. In the living- state, however, there is little that is
reminiscent of that genus in which the labellum, although almost quite plain,
is nevertheless very dissimilar in appearance to the petals, and the basal
appendage is either bifid or distinctly dual in character.

Mr. Matthews has had these orchids under observation since the year
1912. He says that both species were plentiful, that they seeded freely,
and showed practically no variations. On one occasion he collected about
a hundred specimens of P. calyciformis and seventy of P. saccatus. In
January, 1919, he wrote stating that he had recently visited Kaitaia, and
found that in all three places where previously he had been accustomed
to collect the cup-orchid, the tea-tree (Leplospermum scoparium), among
which it grew, had been cleared for agricultural purposes. Thus, unless
a fresh locality should be discovered, this interesting plant will be no
longer available to students of botany.

Cqumn-wings open anteriorly, not connate; a linear sigmoid
appendage, with a cup-shaped summit, erect against the
column - .5 5§ s e St

Column-wings connate anteriorly throughout their entire length,
forming a pouch T . .

1. P. calyciformis.,

2. P. saccatus.

L. P. calyciformis n. sp.

Gracillima, circiter 7-22 cm. alta. Folium anguste lineare, fere glabrum,
circiter 4-15 cm, longum. Caulis gracillimus, hirsutus, infra vel ad medium
bractea lineari-lanceolata instructus. Flores 1 vel 2, subvirides, circiter
12-13mm. in diametro. Ovarium elongatum subvillosum. Segmenta
perianthii subacuta, 5-nervosa, circiter 6 mm. longa ; labellum ceteris seg-
mentis breviusculum et aliquando latiusculum. Columna circiter 5 mm.
longa, in parte superiore late alata. Appendix longiuscula linearis sig-
moidea, apice calyculo instructa, ante columnam erecta.

N.Z.: XKaitaia, County Mongonui, H. B. Matthews, 27 Oct.-15 Nov.,
1916.

A very slender plant, about 7-22 em. high. Leaf very narrow linear,
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nearly glabrous, basal, from 4-13cm. long. Stem very slender, hairy,
a loose linear-lanceolate bract at, or a little below, the middle. Flowers
greenish, about 12-13 mm. in diameter, usually single, but occasionally 2,
the very slender pedicel subtended by a narrow acute bract. Ovary
elongated, rather hairy. Segments of the perianth not very acute,
pubescent-glandular on the outside, 5-nerved; the dorsal one erect or
slightly incurved, the others spreading; about 6 mm. long; the labellar
segment a- little shorter than the rest and sometimes a little wider.
Column about 5mm. high; winged throughout, rather widely in the
upper half, narrowly below. A linear appendage with sigmoid flexure,
furnished with a little enp at the apex, erect in front of the column.

2. P. saccatus n. sp.

Gracillima, circiter T-14 cm, alta, Folium anguste lineare, fere glabrum,
cauli subaequilongum. Caulis hirsutus, supra medium bractea acuta
instructus, Flos solitarius, carneus, cireiter 2 em. in diametro. Ovarium
elongatum, villosum.  Segmenta perianthii subacuta, 5-nervosa, circiter
10 mm. longa ; labellum breviusculum et aliquando latiuseulum. Columna
circiter 4-75 mm. longa; alac antice connatae, saccum membranaceum
formantes.

A very slender species, about 7-14 em. high. Leaf almost glabrous,
narrowly linear, usually about as long as the stem. Stem very slender,
hairy, with an acute bract above the middle. Flower pink, solitary, about
2 cm, in diameter, its pedicel subtended by a narrow acute bract. Ovary
clongated, rather hairy. Segments of perianth not very acute, the sepals
glandular - pubescent on the outside, 5-nerved, a pink stripe down the
middle; the dorsal one erect or slightly incurved, the others spreading ;
about 10 mm. long; the labellar segment a little shorter than the rest and
sometimes a little wider. Column about 4:75 mm. high with transverse
pink bars; the wings uniting behind the anther, coalescing throughout
anteriorly, so as to form a well-marked' membranous pouch below the
stigma.

N.Z.: Kaitaia, Mr. H. B. Matthews, 10-31 Oect., 1917.

Both Petalochilus species are now regarded as forms of Caladenia minor
with a petaloid labellum,



100

From Cockayne L and Allan HH. Notes on New Zealand
Floristic Botany, including Descriptions of New
Species. 1926. 56: 21-33.

(4. Pterostylis confertifolia Allan sp. nov.

Herba terrestris glabra, - 7 cm. alta; erecto caule e tubere pisiforme
= Tmm. diam. Folia conferta caulem amplectantia, inferiora scariosa
squamiforma, obtusa, superiora plerumque 3, erecto-patentes, pallide viridia,
paulo crassa, in siccitate tenuiora; laminae 3-5cm. longae, 1:5-2 cm.
latae, elliptico-ovatae, obtusae, venis per vitam obscuris, marginibus paulo
incurvatis, basim versus in vaginas latas albas angustatae. Flores
solitarii, virides, venis rubris, vix folia excedentes, aliquanto in fructu
increscentes, 4 2 cm. longi, ovario obovoideo -+ 1'5cm, longo excepto.
Galeae erectae usque ad -+ 12 mm., deinde arcuatae, apicibus acutis.

Petala lateralia in inferioribus dimidiis linearo-oblonga, in superioribus.

falcata, acuta. Sepala lateralia linearia, usque ad -4 8 mm. connata,
deinde in lobos 2, + 12 cm. longos, erectos, acuminatos producta.
Labellum suberassum, latericium, linearo-oblongum, marginibus minute
serrulatis ; in canaliculatum, minute retusum, paulo exsertum apicem
angustatum. Unguis curvatus, apice 2 longis et aliquis brevibus satis
latis filamentis ornatus. Columna gracilis, galeam partem erectam aequans ;
auriculae decurrentes, superioribus lobis late triangularis, apice breviter
acuminatis ; inferioribus lobis late oblongis, obtusis, apice mollibus pilis
vestitis. ;

North Island : Wellington Botanical District—On margins of subalpine
scrub, and in lower subalpine herb-field, about 1,200 m. altitude, Ruahine
Mountains, near Apiti: H. H. A.

Though coming into the group containing P. Banksii, P. australis,
P. graminea, that have cauline leaves only, this species is very distinct.
So crowded are the broadly elliptic-ovate, obtuse leaves that superficially
the species more closely resembles the P. foliata group. The plant grows
in small colonies, and when growing through moss cushions the stems
may be much elongated.

Pterostylis confertifolia is now identified with P.ven osa.
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From Andersen JC. Popular Names of New Zealand
Plants. 1926. 56: 659-714.

Bolbophyllum pygmaeum :
pyamy bolbophyllum

Buibaphyﬂum pygmaeum ;

piripiri

Caladenia Lyallii ;
Lyall's caladenia

Caludenia minor :
lesser ealadenia

Corysanthes macrantha :

large-flowered  corysan.

thes

large - flowered  spider-

- orchid
*silverback

Corysanthes rotundifolia :

round - leaved - spider-

orchid

Dendrobium Cunninghamii

common dendrobe
Cunningham’s dendro-
hium

Earina autumnalis :1
*raupeka
*fragrant earina
sweet-scented earina

Earina mucronata ;
*pekaawaka
pointed-leaved earina
sharp-pointed earina
*(sharp-leaved earina)

Earina suaveolens. See E.

autumnalis.

Gastrodin Cunninghamis :
*huperei
maukuuku

para (= tuber used as
food)

perei

uhiperei

Cunningham’s gastrodia

AMicrotis porrifolia :
onion-leaved microtis
*onion-leaved orchid

Microtis unifolia :
maikaika
onion-leaved orchid

Orthoceras Solandri :
*ikaika
Solander’s orthoceras

Orthoceras strictum. ;
maikaika
*mamaika
para (=tuber used as
food)
paratawhiti

Plerostylis Banksii :
*tutukiwi
Banks’ pterostylis
common hooded orchid
hooded orchid
*(elfs-hood)

Plerostylis graminea :
grass-like hooded orchid
narrow-leaved hooded

orchid

Thelymitra longifolia :

*maikuku
common thelymitra
long-leaved thelymitia

Thelymitra pulchella :
*maikaika

Thelymitra uniflora :
blue thelymitra
*(blue maikuku)



