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I T RuUDUCTI O HN.

This thesis proposes to deal witlh certain species oI

the yenus Cystophora , & fucoid common on meny rocky coasts of

Australasia. fThree species (C. retroflexa, C. Scalaris, C. toru-

losa) were colliected from Lyttelton Herbour, South Island, lew

Zealand, (Map, Figs. L,2.) andrare discussed in some detall;

they were identitied with ceritainty onliy lateAin the ye&r, after'
an exlensive examination of all the available literature (which
was far {rom complete), and of some herbarium specimens (for

the most part doubtiully identified or not at all). The results
however have iurnished an account of allithe Enown New 7ealsnd
species; this account, though in the m&in é compilation and
comparison of esrlier writers, is bsased on the very reliablé
works of J. Agardh snd sc can ley claim to accuracy. The ana-
tomy and oecology, snd in the main the general morphology, re-
-search me thods, ana some other parts, are based.on aotﬁal WoTrk
ori the collected specimens of' the above three-species. Earlier

work hes been~éntireiy descriptive of the morpnology.



The progress of our knowledge ol Cystophora is largely

that of.Australasian algology in genercl; and this, with the
peucity oxf literature, forbids & detailed nistbricaL eccount.

The earliest descfiptions of any New gzealand sPecieé
’ are in Tﬁrner (1808), where under the all-inclusive name of

Tucus, sre described C. monilifers and C. torulosa, with a few

plates. (Qther early accounts are given by Brown (lss. and in
Turner '08) and Merte®s ("Memoirs"). In 1820, A. C. Agardh ('20)

described C., retorta, C. retrotlexa, C. torulosa, and C. platylo-

bium. A. Richard ('32)} descrives C. monilitfera ("Cystoseira re-
troflexa) as collected during D'yrville's first voyuge, &and

liontagns ('4b) reports C. relorta ("Blossevillea retorta"”) in the

- second., Various authors refer also To Labillsrd, Deceisme,
Kﬁtzing, Endlicher, but the works of these and some of the other
authors were not &available for reference in writing this paper.
These accountvs, given from material collected in most
cases by visiting naturslists (the‘genus being confined To Aus-
tralasia), are scatiered, sometimes contradictory, and casual
rather than systematic and comparative; and moreover in so@e
~cases8 the identirications have been doubtful. The contfusion has,
been the greater in Thet & given‘ﬁl&nt,‘ﬁrobablyby recéﬁitula—
tion of the phylogeunetic history 6f ivs species, presents difter-
env appearaﬁces at different stages in its lite history, the
‘earlier phasés being perhaps similar in different species-(Agardh
1892, Contvinuatio iii, p. 44.); and moreover is sdmewhat variable

according vo conditions (Cf. Laing,.Lasb, p.311), as the Writer'
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‘nes been able to verify. For these reasons considerable cbn—i
fusion hss occﬁrred,-and unfortunately this is still the éase
wmh much New Zesland algology.

Thevconfusion'was largely removed by the writings of
Je Agardn, son o C. A. Afardh. His decisions ure quite suthor-
itative, and his chief work, "Species Genera et Ordines Algarum"
(Lb48) is monumentel in merine algology.. In this work hé des-
cribed, discussed, and classified all the then known species of

Cystophora, viz., 20, including the H. Z. ones C. retroflexs,

C. monilifers, C. toruldsa, C. pletylobium, C. dumoss), (the lat-

ter however being unot then reported fromN. Z.), end C. retorta
(which he reports from N. 7. on Harvey's authority).

Agardh and Decaisne (1841) hed independently separsted

certain species from the genus Cystoseire, creating for their

insertion a new genus which Agardh called "Cystophora" but which

Decaisne celled "Blossevillea." Agsrdh's claim of priority in

time and oI sounder taxomomic principles has been generally con-
ceded (though not by Endlicher and Liontat@gne), and he is thus
the founder of the genus. Later he removed certain species to

the genus Caulocystis.

Apart from Agerdh, the chief workers on Cystcophora

were Hooker and Hervey, who mostly worked together; Harvey is’
much less accurate then Agardn, and unfortunstely was followed -
by Hooker. He&rvey gave in his "rhycologica Lustralica" (1&68)

plates and descriptiouns of ten Ausiralian species, including

C. monilifera, &nd (. torulosa, which also occur iun New zealand.



In Hooker's "Flora Novae 7ealandiae' (L1bbb) he gave, with

references 1o ¢other species, a plate and description of C. platy-

Lobium, which he thought & new species and éallsd c.~Lyallii..~v
In Hooker's "Flora Tesmanise' (lBo(Q) he recorded four New Zea-
‘lond species as also found in Teswsnia. In Vol. VI. of the
‘Londoﬁ Journel of Botany, the two workers gave. & list, with
descriptions of new species, of the . 7. seaweeds.

The only formally descriptive &ccount of the>N. 7o
species in particular is in Hooker's "Handbook of the N. Z%.
Flora™ (1867). This great work is the most readily accessible
" to most readers; but iv doeg not claim Finslity, snd in the

. 3
case of Cystophora requires revision, as indicated below.

In 1870 Ageardn dealt with the seaweeds of the Chatham

Islands, recording all the . Z. species of Cystophora, including

the new ones C. scalarie and C. distentsa, which he descrites,

‘together with others. Later in 1887, in descriving Dr; Berg-

gren's collection, he referred these two species and also two

other new ones, C. dissecta (¢) and ¢. dumosa to New’zealand.
In his Tinal genersl review in the "Analecta Algologica"A(1892)
he discussed briefly the whole gemus, describingrits‘genérél
habite and its internal and external reiationshipé.«

Gener&i references are to be found inioltmann*s QMDr-
phologie und Biologie der algen" (1904, '05) and probebly Engler
and Prentli's "P fiénzenfamilien" (1889). |

Mr. R. M. Leing (1885, 1lg94), of Chriétchurch, in desal-

ing with the Ne Z. Algee, mentions Cystophora only césuélly;

hence, in part the present péaper, Hé'says that Agardh's intro-
) _ el



duction of the four new sSpecies may require revision; and in

s Later paper (Luyy¥y) he rejects C. monilifera, C. dissecta and

¢. retorta, but inserts two others (this &agrees with Agardh,

1&77); C. monilifers however must be retained, in view of its

undoubted occurrence iu herbaria of Jew Zesland specimens only.

C. retorta has not been verified, and Hooker himself lster ex-
pressed a doubt as To 1itTs occurrence.
The position &t present is :- |

Hooker'(1867) gives C. monilifera.

. C. retorta.

C. retroflexa

C. torulossa

C. platylobium.

Leing's Revised List (1899) gives :-

C. retroflexsa.

C. torulossa.

C. distenta.

C. sScalaris.

. dumossa

C. piatylobium

to which should be added

C. monilifers,




COLLAECTLING. Collecting is generally possible only &t low tide,

trom pools or the open sea. In the latter csusse
8 stick provided with & hook or bla@e is of use for‘dislodgingv
the specimens. Stranded plunts can sometimes be collected on
a sandy beach after & storm, bﬁt afe imperfect and unless cover-

ed with kelp are dried and useless.

- PRESERVING, KFIXING, SECTIONING. Céllected specimens do not spoil

if slightly dried, and so need
 not e kKepl in sea-water or immediately preserved: lhis greatly
facilitates collecting. When quite dried, and sometimes when
~preserved in formalin, the whole tissue (and the formalin) be-
comes black and except for photographib'purposes,quite spoiled.
For freehand sectioning, fresh material'is pre-
"ferable; alcohol proved & godd preservative, but when sbove 40 -
.. 80% hsardened thermaterial pols} much, especialiy for the microtome.
- For more delicate cytological work, an effective method was found
‘to be that in iurray's "Iuntroduction to'Stﬁdy 0f Seaweeds” (Mac--
Millan, 1895, p.30.) The fresh material is immerssd for an
hour in a saturated aqueous solutionm of picric aéid, weshed, and
“then hardened in & graded series of elcohol. | |
 lderotome sectioné were cuv, alter thg paraffin-

method given in Chemperlain's "IMethods in Plent Histology".

- MOUNTING. For temporary end semi-permanent mouanting, glycer-

ine proved a satisfactory medium.



STAI NING. Different stains were tried, with verying results.
Eosin and methylene blue did not colour the cell
_ that
wall, or the provoplasm,excepT/mumerous grenules, especially in
the outer epidermal cells, stained red and green respectively.
This épplies 0 meveriad presefved in various ways. The above
stains are delicate and if didluted reqguire sévefai‘hours or &
dsy. A much more rapid stain is safranin, Which’éhould be dilu-
ted; this colours the protoplasm a deep uniform red.
The only effective stain tound for the walls was .
Haematéylin’ (Deiatield's was uséd).~ This stains tne walls &
pbecutitful bluish-purple. IT is rapid, &nd must be diluted;-it

may be combined with eosin, etec., Ior double staining.

X ' ‘ )
USE UF HAEMATOXLIN . Haematgzylin . is the best stein for ordin-
—— |

ary work, and costly'eXperience has indi-
.Qated some essentisl points in its usé. AN &Queous solution |
- was used, end With This (and,‘to & less exteunt, with sarranin}
1t is quite essential that sections Irom fresh or preserved ma-
terisl must be washed for Some timelih several ghénges.of water;
. alcohol especially must be completely removed. (Qtherwise the
stain becomes gritly, and no smount Or washing will save the
sections from rulﬁ. |

The stain should te diluted till the red colour
chenges to & delicuate blue, snd the sections should be immersed
for 3 - 10 minutes, washed in fresh waler, then p;&béd in &
watch#gl&ss with glycerine. The mechanical repulsion ol Water'
by the latter prohibits the‘direct iptroduction of. speciméns

from water to the slide.



BXALINATION OF CELL CullidTS.  The protoplasmic contents of

the cells were examined by the more well-
known methods such as those given in Caver's "practical Botany"

A particular account is given below. ("Physiologlcal Hotes")..
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DISTRIBUTIO N

The genus Cystophora is australasien (not Australian,b

as stated in jurray’'s "Introducﬁion to the study of seawéeds",
1895, p.55., and in Harvej 1858, vol I., Pl. LVI.Y‘ It is one

of the four genersa éf the rucaceae confinea to Australié &nd New
zealand, and in the Northern Hemisphere is replaced by the large

widely distributed &nd closely related genus Cystoseira.

Over twenty species are reported from Austrélia,
mainly'from the west and south coasts and from Tasmania. Hook-

er's five N.Z. species and C. dumosa are reported frbm the main—

“land, snd also, except for C¢. dumosa and C. retorta, from Tas-

menia. (. retroflexa ("sbundant," Hooker) end C. retorta are
reported &as far south as Lord Auckland ISlands; but the occur-

rence of C. retorta in N. Z. is not verified. All the species

- occur &t the Chathem Islands.
There &re thus seven N.Z. species of which C. sca-

‘laris @nd C. disfenta, are, 1f we include the ohathams in Ne Zo,

endemic; the rest are also Australism.



- 11l. -

RELATIOQONSHTITPS.

Cystophora is a Erown Algs belonging to the Fucaceae.

-Agardh always considers 1T most closely related to Cystoseira

snd Sargassum; thus he says (192, p. 45) :- "Genus inter Cysto-

seiras et Sargassa quoddammodo intermedium, &b illis vesiculis -
discretis, ab his partibus magis confluentibus et evolutione
nunquam sxillari diversum, satis ut mihi videtur naturale.m .

Harvey (1858, Vol I., Pi. LVI) agrees with this. 'But'oitmann

(104,p.492) puts the genus nesrer o Cystophyllum and Lendsbur-

gia than %o Sarg&ssum.‘
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CGENERAL MORPHOLOGY OF THE GEHXNU S.

GENERAL. The plent is a large thallus, one or more commonly

-geveral fest iu leﬁg%h,‘aﬁd consisting of &an upright
stem (stipe), leteral branches, s&ir-bladders (vesicles), and
numerous pinnules containing the conceptacles; it is fastened 
to'the substratum by & holdfast. |

| The colour, though verisble in the differeht species

and in individuals, (meinly &according to the illumination) is
the characteristic brown 0% the Phaeophyceae.

From the small disé-shaped (scutate) holdfast rise
one or more stems. Agardh says the latter case is due to the
division of the original single stem; this does occur ( Fig. 3.),
but in some caseés &t least it is’a question of the fusion.of
the young holdfaéts of two plants growing close together (Fig.4.)
The plant floats'erect,'where possible, in the Water,'sWaying :‘
passively with tThe waves. ~The buoyancy is partly due to the
bladders, butv fhese are small, Tfew in number, &nd sometimes ab-.

sent, and Go not seem of much account as floats.

STEM. " The stem may divide diohotomouéiy a few (1-3) times

| (Plate III);'it is flattened, exqepf;atrtne base and
“when very youung, and in section is %ypicaily spind;ééshaped.
‘Agardh considers the variation'from this, and’the acuteness éf
the sngle &t the margin, to be of Classifioatory vaiuet(certain—
Ly so0 in ean artificial key). The outline however is made to vary
in every case by the inserfions 0of the branches,.Which‘ééuse the

size end shape of the section to vary and the stem as & whole to

N
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be wavy or sinuous. This is more prounounced in the older basal
parts, where the coniraction of the stem with age lessens The

distance between the branches.

LOSS OF BRauwvHZS. A very cheracteristic feature of the genus

is that the older basal'brénches separate -
away Irom the stem and are lost (Plete IV.).. The branches are
not inserted directly on the sTem, but on latersl thickened,
and expanded processes, which remain Wnen?tne branches are lost.

‘This gives tTo the older bared stems a zig-zagged or scalariform

appearance - hence the name C. scalaris. (Flate III.) This de-

ciduous habit, in & somewhat moditfied manner, 1s. shared by're—

lated genersa, such &s (ystoselira and Sargassum, Its signifi-

cance is doubtiul; in the case of Surgassum, Sguvegesn (C. rend.
Soc. de biolog. Paris, vol. L1xii, 1907, p.4Lp82) claims that it

is & method of vegetative reprododuction, tuv with cystophorsa

this is almost certainly not so, for there is no racbrd of
plenktonic Torms. Lsardh (Y2, uont;nuatiofiii,p.éb)fSays‘;—
”Prout'nimﬁ?mv remi ramuligle generauntur sut sua densitate aut
ﬁagnitudine pimii eutv perfunciis propriis functionibus superflui;
' tigri-pulo. o .
posdem sensimgue dejectos (Hiuné)y¥ Indeed, it seems_likeiy
that the brenches are thrown off as useless wheﬁ,their repro-
‘ductive funcvions ere fulfilled, -like ﬁitheréd flowers. The
vformation'of sexual org&ps‘on the pinnules terminates the
growth of tﬁe'latter. In the development of & branch, the
vasal pinnase may form sub-branches; but ultimately aré,réiegated

to reproductive functions, while the distal p&rt continues itvs

development snd unrolding, Till Ilnally all The pinnules become



fertile. HNeanwhile the buasal pinnae are cast off in succession,
lesaving the rhachis bare, and finally the whole branch separates

‘away. In one extreme csase, in (. scalaris, & number of succes-

sive brancﬁes haed lost 20 - &b sub-branches eacn,vand the remain-
ing sub-branches I'ad lost tﬁe more basai pihnules. The pfo-
cess is thus not confined to the branches of the first order
only, but extendas to the older fertile pinnulés; and hére Tthe
evidence supports the view thet the significance of the process
is Tfound in the uselessupess 0f these parts at the completion of
their funection, due tc the LoSs of their power of growth.' The
value of the deciduous habitT m&y be partly physiological, but
“is alsd partly mechnanical; for it pefmits‘tne continued produc-
tion of reproductive organs without adding unduly tTo The size
of the plant and the "pﬁll" by the waves. . The consequent:in-
- cre&ase in length is partly balanced by\the contraction of_the
old stem, wWhich Serves T0 maint&in & more or'less>cohstant re-
‘lation with the surface of the water and %o Lessen.the‘"éway"
in the waves.

The base 0f the stem tvhus 5600mes malnly mechanical
in function.‘ Occasionally it splits into three, or more rarelyV
twd,.strands between the articulstions, the strends fusing

again at the insertion of the latver (Fig. 6.)

BRAHCHES. The articulations on which the branches ars inserted
(Pigs. 6,7,20, Plate IV) ere thick lateral processes,
as wide- &s or wider than the stem. They are very regularly

ailternate, &ud the stem is correspondingly sinuous. They are
A - .



gradually confluent wWith the stem, both &bove and Telow, in
such & way thet the exil is notv sharply engular bvut rounded.

This festure, which is hignly charscteristic of the genus is

often so pronounced (C. retorta, C. scelaris) that the branches
are at Tirst directed downwards rather than up ---- "quasi pon-
derosa mole ramorum deflexse,"” as Agardn (l.c.) observes in s

Tamarckian phrese ----- end so supply the. specitic names of

C. relorta and C. retroflexa. The most obvious explanation

of the peculiarity is & mechsnicel one, Vviz., it éppears to &aid
in the strengthening oif the stem above &s well as below the
lbranch 80 as to prevent tearing, and to resist strainé from both
directions. |

In C. scalaris, Talse Tri-chotomy is common, owing

to. the great development of The Two basal Sub-branches end their
insertion directly on the articulation, rether thag7the real
axis, of the branch. (Fig. 8a.) The true nature of tﬂis is de;f
tected both'by.anaiogy aniAby the losé of the sub-brenches be-
tfore the completion of the growth of the True branch.

| | The breanches, except in their émaller size, reéemble
the stem; theyAagree with it in appearance and structure.rand
give rise similgriy to further braunches, Whiéh when old sare
cast oft, The distichous-arrangement of the branches, consequent
on that 6f their erticulations, may be opscured'by'the denSenesé
oz the rsmitication; this is oXten pronounced iﬁ_tnelsub-bfanches,
- from which the pinnules appear to arise in all directions (Cstoru~-

lossa). The pinnate arrangement hoviever csan be detected in some
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part or other, especially if there is & bared scalariform stem

(Fig. 59. Plate III).

VESICLES. Typically, one or more basal pinnules of each
branch sre transformed into vesicles or bled-

ders. These are rare in C. torulosa when the latter grows in

rock-pools; otherwise they a&re fairly numerous, and constantly

'so in C. scalaris and C¢. retroflexa. In C. torulosa,numer-

oug exaemples were found of pinnules expanded distally and end-
ing in hollow spherical or pear-shafed bodieé which éhpuld
probably be called vesicles (Fig. 23d). This seems exceptional,
and hitherto ndt reported. (See specific description below of

.C. torulosa). The normal bladderé are basal on the breanches,

and shortly stalked (pedicellate).' They are described in some
Speciés as mucronste or apiculate, but all- those examined profed
.ellipsoid or oval and distelly smooth. In & herbarium specimen

of C. dumosa & double vesicle was observed (Fig 22c¢).

PINNULES. The ultimate divisions of the frond are the pin-
nules, or "leaves". The latter term is quite & misnomer, as -
they are eséentially reproductive in function, and filiform

rather then laminate. (In C. platylobium +they are more leaf-like

in form).

Like the branches, the pinnules are given off alter-
netely in two rows from the pinnse ;'but their insertions are
simple &nd direct -- indeéd; they frequently afise sub-dicho-

tomously .(Plates I - II1,Figs 13-16), When youﬁg they ars :



short and terete, &nd their tips sre incurved towards the axis -
the so-called circinste arrsngement. Later they become elon-
gatea (filiform), &snd straighten out ; they may be %terete,

(¢. torulosa, C. scalaris), or angular (C. torulosa), or flat

(ensiform - - C. retroflexs). They way be smooth, of more 6r

- less beaded or warty ( torulose orimoniliform -»hence the éor-
responding specific names). Sometimes they divide sub-dicho-
tomously, &and are fgftile both‘above and (someWnaﬁ rem&arkably]

" below the division.

| The besaded appeafance 0of the sdult pingule of recep-
tacle is due to the embedded concepﬁgcles. The swellings, ob-
scure or evidént, due.to these, and the lighter colour round the
openings (ostioles), generally enable theirrpoéitlon to be read-
'iiy detected; they are seen to be in longitudinal TOWS (seriate)
aloug the whole length of %he’pinnules; In d.‘retroflexa they

in o . .
are biseriate,/C. toruloss and ¢. scaleris bi- or tri- serists;

in others more rows are reported; Harvey ('58) figures six for

C. uviferec.

EARLY DEVELOPMENT. AT ubout the beginniug of Spring (August),

somé young plents (Figs. L0 - 16) of C. scalaris.

were Tfound at Taylor's llistake, mostly in‘thé "emerging belt”.
In the earliest stages the youﬁg plant counsists of & small coni-
cal holdafast merging into & stem divided sub-dicnotomously'abové;
pinn&ately below. The pinnate srrangement is consequent on uﬁ;"
Qquai'growth after the sub-dichotomous division of the axis."
‘ If the~division is truly dichotomous, it would seem that‘the 

axis and‘the pinnule were originally morphologically equivalent."
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Thg very young pinnules &re ihcurve& towards one
another (arcuate); they are very short, and soon become cla-
vate and- thick in compsrison with their lengtn;  In these
features however they vary greatly according to the relati#e
repidity of division and elongation.

The older pinpuies are seem to be arranged alter-
nately on the two sides of'tne stem; the latter is és yet
quite terets. In the Latteripoint end in & few others there
- can perhups be traced some indications of the phylogenetic
history of the genus; but such a study caﬁnot Well»be pursued
unlessvcomparison with other species is possible.

The earliest pinnules differ from those produced
léter, and these agéin from those of the adult pleant. The
first are comparatively very Jlong, &and simple or branched;
somewhav unexpectedliy {for phylogenetic reasons; they are not
terete, &s in the adulv (of this spegies at.ieast) put flatten-
ed and @lmost ensiform. (Figs. 11, etc.). A reversion to this
"juvenile formﬁ.occasionally occurs &t the base of older planté,
probébly 82s the result of injﬁ;y (Fig. 9).

| The pinnules subsequently pfoduéed sre thick end
- terete. Basally they sere constricted and almostvstalked, and
~ distally they are generslly apiculate. The piﬁnules of the
adult plant are terete or slightly trianguler, and slightliy
tapering from the base. (Fig. 21). ©Three more of less dis-
tinet types of pinnules can thus be distinguished.

Mesnwhile the noldfest becomes more fiattened, and

~adjusts its shape to The form of \the rock. The stem becomes -

relatively more prominent, and flattened end sinuous.
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In some cases the long flat pinnules divide a
:number of times and so become &imost secondsary &xes bearing
‘pimnae; this differs from the usual method of,acropetai devel-
opment from & "bud". Geherally however thése pinnules afe lost,
a8 growth proceeds, without such development. In any case, some
ot the pinnuies are transformed into branches; they becdme flatQ
tened, piﬁhate, and sinuous like the stem, &nd give rise ulvi-
mately to pinnules. At & comparatively late stage vesicles areA
'produéed by the transformation of basssl pinnules. The develép-
-menf of the lateral "pletforms™ in which the branches are insert-

ed could not be studied from the material available.

LATER DEVELOPMENT.  The upper parts of older plants however

provide material for the further study of growth.
.A-number of very small pinnules are produced at thé>ends_of the
stem and braaches (Fig. 17); they appéar to arise fro¢'all sides,
and are incurved, so that the appearance is thatroi a_small bud.
On exsmination the pinnules themselves prove to be branched a
féw times. Through the elongation of the stem they become less
aggregated, and by.unequal growth become retroflexed soithét
the axil is rounded. (Pig. 19.) It is oﬁly at & Later'stage
'that the "platform" arises &t the base of the branch, by & pro-
cess of thickening end lateral expansion. (Fig. 21).

Meanwhile growth ana develOpment contiﬁué at
the outver énd of the young branch, and vesiclés and pinnules_'i
are produeéd‘éither directly or on sub-branches. |

From what is known of the growth-methods in the‘

Fucacesae (Woodworth, "Apicsl Cell of Pucus," Amnsals of BotanyI,



1888. p. 203) it is to be expected tha't the branching is really
aistlichous Irom the beginuing, though apparently less regulaf.

In ¢. retroflexa one or LWwo cuses were noticed in which, perhaps

conséquent on pathological conditions, poorly developed pinnules

were given ofr from the stem in various directions. (Fig.'sbj.'
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Vil. DESCRIPTIONS

C¥S3STOPHORA J. AZe LB4L

Je Afe (1841) symb.I. PeBde SPe Alg; 238

Blossevillea. Decne.. (1842) in Arch. du.Mus. Paris IT.
p. 147, and Nouv. Ann. Sci.Nete xvii,
Peddl

Pucus, Cysvoseira, etc., {(certain species), various

authors, (see below}.

DESCRIPIYIUN OF GEUWUS.

HULDF&ST scutate. STEM distinet, flattened, dichotomously &nd
pinnately divided. ERANCHES Ilattened, diétichous,'generally
inserted on flat Side of stem, bent down at tneir insertion and
lost from older part of stem; distichously pinnate, ultimately
into receptacles and vesicles. VESICLES generally present, con-
sisving 0£ trensformed basal sube:anches, stalked; spherical or

ellipsolid; simpls, mucrouate or apiculate. KLCHEPUIACLES numerous, .

ultimate divisions oif the pinnse; Teretve, Tlat, or angular; li-
asar, ovoid, laanceclate, or clavate; smooth or more or léss’torﬁ-
ldsé. UCAPHIDIA {concepiacles) Ilask-shaped or laterally dis-l
tended cavities in the receptacles (in-the tOruiaé, if.anyj; in

two or more longitudinal rovws, often paired; opening by aﬁ ostiole;

hermsohrodite. OQOGONIA gloktose or pyriform, pedicellate, in

hyaiine mucii&ginous membrane. ANTHERIDIA terminal on frecly

branched helrs, mixed with branched paraphyses.

(llew Zeuland, Chatham Islands, Aucklana Islands, Xent

-Island, Australia, Tusmeniad.



4C.IﬁONII;IFEI{L J;A@mﬁ
Jo AZ.. Sp. Alg.:241 QOm Cchath. Alg, 447 AnalectavAlg.
iii.44 -~ |
Harv., Pnyc.lgustr. V. 245
ﬁook. Handbook N.Z. Pl. 651
Harv. in HooK. PLl. Tasm. 283

Blossevillea retroflexs. Decne. Ll. C.

Hsrv. in Lond. Journ. Bot. vi. 414

Kitz. tab. Phyc. X., tab. 76

Cystoseirs retrorlexa. A. Rich. ASTrolsbe N.Z. 12

Sonder in Pl. Preiss. v. 2. 160

_Pucus retrorlexus. furn. Hist. Fuc. 165 (Not the

plant of Labillard).'

STEM several feet long, flat, acute-angled, pinmnately decompound.
PINIAE inserted on flst side of stem, bent back, bared below

with obtuse aculeations-PIFNULES numerous, dichotomously pinnate,

bared below,ulTimately into recepitacles and vesicles. RECEPTACLES

 moniliform, filiform, torulose, (spiculate? - Hooker) SCAPHIDIA

numerous, close together, biseriate (opening marginally ¢} -
VESICLES stsaslked, numerous, obovoid~ spnerica¢.1
New 7ealand (Laing, etc - Perh&ps commén)
(Austr., Tasm. )

C. monilifera closely resembles ¢. fetroflexa, to which

species 1T has been referred not only by esrly writers (fdilowing_

Turner --- v. references &above), but also by later collectors, éo
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that -its frequeacy and exect localities are uncertain, Though
probably not on Bank's reninsula, it certainly occurs in New |
7ealand (Laing, Herbsrium, though not in the i1ist of 1899).

The .species is recognised in gemeral by its char-
acteristic appearanee, for thoughvas long'as mostv, it is much
more slender than any othérs, especlally in the pinnules. It
agreés fairly closely with C. dumosa, but has shorter, almost

spherical, vesicles. It agrees closely with ¢. retroflexa in

'its ramifications end in mostv respects, though less'rdbust, and
can be distinguished with certainty only when maturely fertile.

The receptacles of C. retroflexa are ensiform and fsirly smooth,

but those of C. monilifers are thinner and very. filiform, send

are torulose, with numerous close scaphidia. Further differ-

ences may be traced in the vesicles.
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C. TORULOSA Brown ( PLATE I. )
Coe ABe, Fle ReZ., ii. 214,
J. Age, Sp. Alg. 1. 243 4lg. Chath. 445
Anslecte Alg. 141, 447---
" Harv. Phyc. Aﬁstr.‘t. 123.
Harv. in Hook., Fl. N. Z. ii. 214.
Hook. Handbook. N.Z. Fl. 651.
Kitz. tab. Phyc. tab. 72
~ Harvey-Gibson. larine Alg. N.Z., Journ.Bot.xxxi.lB893

Blossevillea torulossa, Decaisne, Arch, du jus. x. 214 -

. Hoek &nd Harv. in Lond. Journ. Rot. vi. 527

xitz. sp. alg. 628.

Fucus torulosus. Brown in Turn. Hist. Fuc“157 Mert.

Mem, 14.

Cystoseirsa torulosa.C. Ag. Sp. Alg. 75., Syst. Alg 290
_ Arch. Rich. Pl. N.Z. 139.

STEM flattened, obtuse-angled, sub-terete below, alternately

pinnate. PINNAE short, on flat side of stem, somewhat retfoflexed;

PINNULES densely fascicled, ultimately forming receptacles, short,

clavate, very thick, rerely branched. SCAPHIDIA bi- or -tri-ser-

iste. VESICLES feirly numerous or rare, sphericel- ellipsoid :
shortly pedicellate &t base of pinnee or distally Sessile on pin-
nules.

NeZe (D'Urville, Lysll, Leing, HarveyQGibson,fetc; common)

Bank's Peninsula (Lyall, ! )
(W.. Austr. Tasp. Kent Is. )

The species, though perhaps variable, is re&dily'fv



distinguished. The stem is obviously simple and fairly straight,
and less compressed than in most, especially towards the basew
The branches &re comparatively litfle retroflexed, éhoft, some-
whaf Ilattened, copiously ramuliferous. The pinnae are dense

and fascicled, though not extemnsive, and the distichous arrange-
"ment is often obscure. Thevpinnuies_are not all fertile, but

the barren snd fertile alike sre véfy charscteristic of the. spe-
cies; they &are very fleshy, ciavéte, blunted at &pex. The spé-
cimens examined from Lyttelton Harbour were not véry torulose;
buts Harvey'é rlate (Phyec. Ag;tr;, T 123)'shoé§ 'nlggiy beaded,
and moreover apically pointed. The receptaclés are‘terete or |
slightly tri—anguiéf in section, and the scaphidia in two or
three rows.‘.Agardh.('Vo, p.446) says the ostioles open maréin-
aliy, but this does nov gpply in e tereté receptacie. The vesi- |
ciés vary greatly in number, and seem genersally to be fewer in |
‘rock-pool specimens; they &re slightly longer than broad. (Qpen-
ses. Specimeuns ffom the Harbour showed vesicies very ﬁniquely
pleced, viz., sessile &t the distal eund ox the receptacles;'tney
are as large &s the ordinary‘vesicles, snd Tthicker even thsn the
receptacles: confluent with theklatter, put quive rounded‘at

the outer end. In spite of their peculiar position they are
probably o be~regérded as true vesicles; their strﬁéture iS;
normel, their shape normal within the.drdinary limits oZ véria—
bility, end their position is, after all, tundamentally similar.
- Por normal vesicles &re the expanded ends of pinnules which
incompletely

are/sterile snortened and QeneraiLJ buv noev always uasai on

- the branches; the vesicles iu question &re the expanded euds of



more normal pinnules, unshortened, fertile, and inserted on

) . “ yew a\'gd)}s.
all parts of the pinase. Probably however they are not sekes- '
sive, but & kind of reversion to what m&y heve been the primi-.

tive tUype, on normel non-specialised pinnules. They do 1no%

develop till the pinnules are fairliy msasture.
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Co. DUMOSA. GREVILLE-

———r . m— o ot wa ommn —

"Greville, Synopsis, P. xxxiii
J. Ag. Sp. Alg. p. 241 Anaslecta Alg. iii. 44 ---
alg. Cheth. 444 |

Blosseviliea dumosa. Kutz. tab. Phye. X., tab. 73

sTen over a fool long, flat, acute-angled (basally at least),
pinnately decompound. DPINNAE inserted on flat side of stem,
bent back, obtuse-angled or sub-terete, scelariform at the base

with alternate obtuse aculestions; pinngtely decompound, ulti-

mately into receptacles. RECEPTACLES numerous, siliquiform,
somewhat filiform, sub;toruiose. VESICLES numerous or few;.in-
serted beyond bases of branches, obovoid. |

N. Z., common (Léing) : Lyttelton Herbour ( ? - driftl)

(Austr,. )

The species is recognised by the receptacles. 1t

agrees closely with C. retrofiexa, and is described ( v.'Agardh,

'70) under that name by Harvey. The stem is similar, but may'be'
thicker in the middle part; it is over & foot in length, and
acutely winged. The receptécles sre shorter and the scaphidis

more prominent than in C. retorta, &nd the branches longer and

" more divaricating.

- The stem is notsbly scalariform. The br&ncheS’ére more
obtuse-angled than the stem, ana when old are sub-terete. The
vesiciés may be numerous or rare, Oor &lmost absent,

4 single darift specimen,found at Charteris Bay;'probably



- 28, -

Abelongs to this species. (See below, "oecology");Idéntificatioﬁ.
was the more difficul® in that the plant wes young, end the re-

ceptacles immature.
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. REPROFLEXA (Lebill) J. Agsrdh (PLATE II)

— o - — —— p— - - — — —

Jo 4Ee EDo Alg; i 243, Anaiecta'glg.iii. 44 ==
Alg. Chuth. 443.

Harv, in Hook. ¥l. Tasm £83. |

Hook. Hendbk, PL. N.Z., 607

Fucus retroflexus. Lsbill. Fl. Nov. Holl. p.113 t. 260

Mert. Mem. p. 14.

Cystoseirs retroflexa, C. Ag. Sp. Alg. 1. p.474-

Syst. p. 28Y.

Blossevillea csWdata. Hook and Harv, in Lond. Journ. Bot.

vi. p. 41l4.
Harv. in Hook. Fl.Tasm. 119
Kitz. tab. Phyc. X., t&b. 76

‘B. retrofleXa. Kﬁtz., Sp} Alg. b2Yy.

B. cempylocoma. KUGz. ibm. t&b. 8l.

STEM flatiened acuve-angled, obtuse in basal parts, pianately de-
compound; PINNAR inserted on flat side of stem, bent down at their
insertion, flattened like the stem, axils rounded, pinnately di-

~vided, densely above. RECEPTACLES simple or dichotomous, ensi-

form or siliguiform, sub-torulose. SCAPHIDIA bisériate, exter-
nally little prominent and somewhaﬁ distént, internsally expanded :
iaterally, and so long, opening by}single'marginal ostioles.

VESICLES numerous, shortly pedicellate, obovate when young; later

sphericadl.

N. Z., sbundant (Hook, D'Urville, Laing).mBankfs Peninsula(l)

Auckland Islands (HobK)
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Chathem Islends (Ag.)

(Austr., Tasm.)

¢. retrofiexa was formerly described as varisble,but

since it proves to have been constantly confused with ¢. dumosa,

¢. monilifera, C. retorta, and others, its variability is doubt-

‘ute It is elongeted and robust, with a stem several feet long;
the brenches are unusually lsarge, and widely separated (v.*oeéoL-A
ogy," below). The stem is very flet and acute-sngled, and though
the sxils ere much rounded, is only sligntly wavy. Basally the
stem and branches are scadlariform, With the persistant beses of
108t branches. The species is identified mainly by the recepte-
cles; these are ensifofm, very flat, slightiﬁlincﬁrved espec-
ially when young, only slighvly toruioss. The apex is sterile,
and described by some s often caudate. The vesicles areéi%gdé,
twice &S Long; stalked, obovsate or spherical, sometimés described
08 apiculate : these features serve w0 distiﬁguisn the speciéé

from C. aunosa. It differs from C. monilifersa _(q,#.) chiefly

in the shave o0f the reéeptacles, and is also more robust.



C. DISTENTA. J. Agerdh.

J. Ag. Oom chatham - osrnes Alger. p.443.

Trévers. u: o. 109

Laing. Revised List. p. 67,

.Schauinsland 1896, "7, Sonder-abdr. &. Abh. Nﬁt. Ver.

Brem, 189¢%. B4 xvi, h. 2.

STEM flat, sub-scute, distichously pimnste, sinuous, scalariform.

below, PINNAE on flat side of stem, somewhat distant, rhachis

flattened, scalariform below. PINNULES sSub-dichotomous, slight-
ly compressed, wavy, forming in bulk rather terete lanceoid péni-
cles. SCAPHIDIA biseriste. VESICLES obovate.
— AChatham Is. (Travers,)§g§) .
‘Bluff (Berggren)

Prench Pass (Schauinsland).

(Endemic species, including Chathams).

¢, distenta resembles C. retorta,and Hooker's inclusion

0of the latter as & . 7. species msy'be due to cbnfusion;.but
in c. retorta the receptacles are elongated and moniliform,'

while those of C. distenta are shorter and slighflj compressed.

They are howsver longer than in (say) C. torulosa or C. retro-

flexa. The shape of the'vesiclés;resemhleS~most»closely thet

in ¢C. scalaris.



Je AL Alg. Chatham, p. 442.
Laing. Revised TList, p. 67.

Travers, W. 0. 108.

STEM flat, sub-acute angled, alternately decompound, very sinu-
ous. PINNAE on flat side of stem, distichous, flat, similsr to
stem, bsred below, scalariform, with rounded axils, pinﬁatély
decompound, PINNULES numerous and densely &ggregated, proceeding
in all directions, short, terete, simple or sub-diéhotomously
branched, sub-torulose. JSCAPHIDIA bi- or tri-seriate. VESICLES
few, sm&ll,obovate. ‘

Chethem Is. (Iravers, #g.) St.Clair (Crosby-smith).

Bluff, Dunedin, Werrington, Banks' Peninsula, Lyall's
Bay (Berggren) |
Banks Feninsula 1_)
(Endemic species, including chethams).

The stem is long (2 - 3 feet), flat, somewhat aéute-ang-
led : but these features are not strongly prdnounoed. The stem
‘and branches are noticeably lLared below and scalariform. (Plate IIT)
The ramificution is unusually extensive and dense, and the pin-
nules characteristically short, blunt, terets, ahd sub-torulose.

The pinnules serve to disfinguish the species, especially

from C. retroflexa, which it otherwise somewhet fésembles.

Agardh says the scaphidisa «re biseriate, dbut as in C. torulosa

they are commonly triseriate. The smaller size of the parts, es-
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pecially oif ihe veslicles, distinguishes the speciss trom

‘L. distenta.
) il

1t is posslible that There are Twu varieties oI C.

scolaris o two aistinct Yorws of growth Were observed, whicn
nowever may be msrely seasonal pnases. Zerly in winter

aperdh's remurkK i1s very @pv, That the pinnules proceed inm all
'dirégtions, IdrmingISNQrt tarete penicles. 5ut inrsﬁring tne
élongation of the axis makes the distichous arrahgement much
,moré_appérenp . the ramificetion is less dense,'thqﬁgh actually it is
more extensive end the pinnules Longer. ‘These two forms proba-

bly- b@Long 1o the same variety. Plate III shows'a.SQmewhat

intermediate form.



J. Ag. Sp. Alge i. 24D, inalecta alg. iiii 44 et seq.
Hook. Hendbk. HeoZe. L. 6bl.

C. Lyallii. 'Herv. 1n Hook. PLl. N.Z., 1i. 214

fucus Mert, Mem. 11,

Cystoseira. C. Ag. Sp. Alg. p. 43., Syst. p. 283

. 80BM 2 - 3 feet long, oompressed, costate;ésub-terete at bese,
flexuous, pinunaiely decompound.- PINNAE distichous, iuserted on
margin of stem, not bent down, nakeu below. ?INNULES slternate
from & costate axis, flat, barren or fertile, with dentated
margins. Dentations of barren pinnae alternate, obtuse; those
of Tertile pinnae thicker, prolonged into stalked lanceolate
torulosse receptecles, apically sterile, acuminate. SCAPHIDIA bi-
seriate,'opposite, opening'marginaliy.;VESICLES Stalxea; Spheri;
cal, muticate, large, 1ol numerous. ‘
Fovesux 3tr. (Lyall). Otago (Lindsey,etc.) New Brighton,
KaiKoura,'and Wellington Heads (driit - Laing }  The
Bluf¥ (Leing). Lyall's Bay, N&pier, Bluff (Berggreun).
| (Tasm). o
There is no difficulTy in recognising This species,
ma.inly from the unusual margineal igsertion‘of the branches’ﬁbich'
moredver &are nov retroflexeds aiso'from the flat dentaté& éinnée
and tlat leunceolete - acuminste receptaciéé. |
The stem anda vrwuches are costate, and (ai'ieast when
dried) longitudinélly gfooved. |

C. platylobium is perhaps the highest species of the

genus.,



Afardh bhas classified the species in various ways.,
iri the "Species Algurum', he relies on the shape of the stem, the
me thod od insertion of the branches, &nd the shape of the vesicles

and recepbocles. This sysiem puts together, &s closely. related,

sll bhe He. o speCies except C. platylobium, . which is,certainly

quite unlike the others. The significance ot the close relation-
ship of the remaining species, in .connection with the distribution
and ofigin of the species, is obscure, especially'as 6nly two of‘
the species sare endemic. | | |
In the "Algae of Chatham Is.;"-Agardh insists ra-
“ther on‘the form of the receptacles, the arrangement ol the sca-
phidia in rows, and the position of the ostioles. This method of

arrangement displaces C. monilifera. The order of the species.

(reversed) is thet chosen in the sPecific'dQSCriptidns'abdve;
In tﬁe."AmaLecta Algologicaﬁ is'given anotherjséheme, perhapé
somewhat aftificiaL, which combines the festures oI the other two
syStéms; this method rearranges and displaces from one another
the N. Z. species. | |

The following artificial key has been drawn up from

various sources to aid in the identification'of the ‘N. Z. species :-



KEY T0 THE S'PECIZES

"I. -Brenches inserted on m&rgins ol stem

not revrorisxed .. . . . . . C. pleatylobvium

I1I. Brenches ipserted on flat side of stem
retroflsxed.

Stem more or less obtuse angled,
receptacles short, terete, sca-
-phidia 2 - & seriate

Pinnules very thick, clavate,
vesicles sphnerical or obo- ,
Vate . e . e o ° ry ° ® o ° Y Co TJOI‘UlOSS.

Pinnules very numerous, short,
vesicles obovate. « « « « o . 0. sScalaris.

3tem acute-angled, receplacles long,
sub-compressed or fiat, scaphidia
biseriate

Pinnules fiiiform, vesicles
obovoid

All parts sﬁp@ﬁ, vesicles
000V0id « ¢ ¢ ¢ o o o « o« (. dumosa

All parts long and slender,
vesicles olbovold spherical C. monilifers -

Pinnules ensitorm, very flat (. retroflexa

Pinnules shorter, little com- . .
pressed, lanceoiate. « « » o C. distenta.




Apart from a few Tigures ot the réproductive organs
and cut Stems hy'Harvey ('65,7568) no anatomical work on Cystopho-

rs has been recorded.

I. THE HOLDFAST.

The holdfast ( "root") is scutate, i.e.,'in‘the form
of a much flattened cone (Figs. 3 - o) The upper surfuace is-smooth,
therlower accommodates itself to the surface ofuthe TOCK.

| The tissue is meginly a continuation of the méduila of
;tne stem. The long conducting cells decrease in diameter, snd be- -
comé more definitely associated into hyphaeQ' These hyphag occasioﬁ—
ally branch, and are interwoven to(fdrm & denée_pseﬁdo—parenchyma{ |
Some sectionsvshow lhem ruoning io two alrections only, uhd fairQ
-ly regulurly interwoven Like the threads in cloth.

Towar&s the upper surface, some ol the hyphae termin-
wie ubruptly, the'remaindef become paraliel with one snother an_@j
perpendicular with the surface (Eig. 25) The outer tissue is fair-
Ly comp&ct, for the hyphee become much swollen. They become fre-
_quently septsate and so form filaments of 8lmost sphérical cells,.
richly filled with gigigwn granuler cell-qontent.' This food-
storage is evidently férrthe purpose,of‘growth, the holdfast in-
cfeasing in size by fhe growth of these outer cells. A parasite |
(Fig, 26) was observed in some cases on this part of3the:plant.

(See "Qecology", below.)



Examination of the surface adjacent to the rock
is difficult. The hyphae are wide, distantly septate, and more
or less thick-walled. They seem capable of individual growth s0
as to fill up the rock-crevices. At the edge of the holdfast,
Loose hyphdée may be seen encroaching on more of the rock (Pig. 27).

The inner part Seems chiefly mechanical in ftnc—
tion.v The hyphae are thick-walled, densely inﬁerdeeﬁ, and con-
tain a little colourless material with lerge and highly refr&étive
;granules; no sieverLates were observed. In an old holdfast a
brown discolourstion showé distinctiqn of this tissue into layers;
the eilect is intensified %y steinines with Haematoxylin. In one
example, as many &8 8ix concentric Tings were observed; possibly
they represent periods of growth. |
| The holdfust thus seems to have & mechanical
funotion; it is not specially absorptive, and chtains little or
novstored food except at the periphery for its own gdeth. Growth
‘is by the increaserf the outermost hyphse, follbwed by that of
the deépér hyphae.wﬁich become_interwofen with them'beneath the

surfdce.



11, THE GTEM sand BRANCHES

"CUTICLE. The outer cuticle is thiﬁ, and though definite,

' cannot be readily separated from the'cellular tissue
peneath. Through it the epidermal cells cen be seen as dark rouﬁd.
masses; but & separste fragment of cuticle revéais small spaces
déLermined by delicate and extraordinarily wavy markings. (Fig. 285
The shepe of these is gquite unlike thsat of the cells, end their

gignificance is obscure.

BPIDERMIS. The cells of the outermost layer (Pigs. 29,'30)Aare

both assimiLatorytand'meristematic. They ére very .
"smail, thin-walled, elongsted, snd radislly disposed~p§réllél‘to
one another. They are capable of division, both Longitudinaliy and
transversely, snd &8 & result of their increase_the stem grows iﬁ

length and thickness. The laygr is very thin, being 2 - 3 cells

deep, and,thougn the inner cells Dbecome subsequentiytmodified there
is no sub-epidermal weristemetic tissue. |

The sub-epidermsl cortical cells show & more or less
obvious relation with the epidermal ; viz., they are twice as wide
in gither direction, and so four times their size (ih&ependently'of
their length); and.each is terminslly adjaéent to four epidérm&l
cells. This relstion is a result of the method of cell-division,
which occurs in the epidermis in 1wo directiouns perpendicular to
one anoLhef (Fig. 31). The process is répeated indefinitely in thef

" outer cells, possibly only in the outermost layer; the inner cells -

énlerge without division. Transverse division is comparatively
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rare;, so that growth is in width rather than in length: it pre-
cedes the double longitudinal division, which is thus four:
'times 88 Vigorous. Counsequently the epidermal cells &are al-
W&ys very mnerrow. The method of division is shown in Eigs. |
3L, %z,

Associated with the growth“0¢Athe stem is & modifica-
tion of the corlex and meduglils; the cel;S'of both these tis-
sues have lost the power of division, Eut.increase.infsize

and chaunge theilr shape.

CURTEX. The cortice&l parenchyma (Figs. 29,,30) said to serve

for storage oif food, lises immediately beneath thé
epldermis, and forms a much more extenSive'Layer. The cells -
are much Larger, especially transversely; the outer ones are
cylindrical, but the inner ones are more distended.and éd |
.barrel-snapéd.‘

The cortex is 1ot clearly defined on -either its
inber or outer side, Leing continucus with both of tné adja-
cent tissues : it is derived from the_outer; gives rise to
the inner, and werges into voth. |

Cortex parenchyme cells &re thus in a transitory
- phase, potentially at least, between the épidermis and the
Vmedmiia. |

The ouler cells are similar_to the eéiderh&i exceﬁt
probably for functional differencés &nd for incresse in size.
The inner cells pass from barrel;shaped 10 hexagonsal and then
becomse more irregulur ss & result of unequal distension, Their

relation with the central medulla (Pig. 29) is not easily
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tollowed; but in general they become elungated in the direc-
~tion of the iength of the stem, tili they form the long con-
ducting elements which constitute the inner and mejor part of
»the Stem. Meny of the inner corticael cells have an internmel
incomplete septum, seen in section as & kind of trabeculavpfb—
jecting into the celi-cavity; often a&pperently two such trabe-A
culse, approaching oue another in the centre of the cell, indi-
cat§ that the section has passed through the 6bening of the
‘septum, %&i@%ﬁ%ﬁﬁﬁﬁiﬁﬁ%ﬁ@ﬁx&Kmxxxxﬂxw&%gﬁxﬁ&%xXxmmﬁjmﬂbmm);

The significance of these structures_is obscure;
They are irregulsr, usnd seen only iu some of the cells; they.
are frequently dicrec <o ﬁownwar&s, and sometimes sappe&r to
form funnel-shaped channels which suggest that their function
is conuected with the translocation of food materisal. They
may regpresent a stage in the formation.of the true conduct-
iﬁg elements. They eppear incompletely dissolved walls rather
~ than new outgrowths; that such changes can occur in the walls

is shown by the occurrence of the sieve-plates (See below).

MECULLA . The medulla is generally described as a cbnduct;i
ing tissue; the evidence for this in the present
cuse lies in the elongation of the cells, their terminai con-
tinuity one with another, and the presence of Sieve piates.'
But the growth of the stém results in theAiUCrease
of the medulla rather than of therthér tissues, Whose\extent

moreover is not influenced by local vearistions in the dimen-

sions of the stem (Figs 83, 34). The development of medulla
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is out 61 proportion to the need for conducting tissue, and it
must be cogcluded that the medulls is chiefly meehahical in-
‘fuhction. The tensile strengfn of & Weli—developéd stem is
considerable; older bared stems and branches consisﬁ almdst
entirely of medulls; the cells are thick-walled, eSPecially
the inner, and have colourless disorgsnised cell-cbnﬁepﬁs.
‘This indicates the mechanical function of the tissué.

on thé other hand; there is no doubt that the outer
medullary cells are truly conducting elements; this is the
primary function, but &s grgwthrproceeds the central_medulla
becomes more and more relegslted to the function of resisting
the teuring sction of the waves. This change oi function finds

‘an analogy in the secondary wood of vascular plants

SIEVE PLATES. Sieve plates are perhaps universel in the

Taminariaceae, btut are not known in sall the

Fucsceae (e.g, Hormosirs -- lollett, Trans. N.Z. Instit.
xiii. 1880. p. 518.) They are however reportedt

from some genera, includiug Cystosphaera,sa gkuax relstive of

Cystophorsa. (Skdttsberg; Swedish South-Polar Exped.{1901-3)
IV. 146) : ‘ ,
They are here recoraed in Cystophora also, but only a few gen-

.eral remarks can be oftfered. The materiel examined was not
ideal‘for study, having been mostly preservea inbalcohoirand
'ﬁounbed in glycerine. |

. The existence of pores in the plates, though

not definitely demonstrated, can be inferred'from analogy. The.
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plates Tirst sppe&ar in the inuer cofticél cells, where the walls
become Locsally marrowed'from botTh sides, leaving only a thin’
mehbrane between adjacent cells (Fig. 3b). The plates vary
greatly in number in different puarts, but‘are'eSPGCially com-
mon at the Junction of stem and branch((Fig. 36).

In the outer meduila the plates arevmoéi‘frequent’
on the transverse septa of the long conducting cells, and.are.'
commonly s0 extensive &s to‘maKe thése gsepta mere membranes |
stretching across long hyphae (Fig. 57). They might e&asily be
overlooked in & hasty examinatiion. In the inner meoculls thers
is & greater propoftion of luteral plates (Pig. 38.).

Occasionally & wall is thinned on one side only,
and the opposite side is then swolleﬁ‘and laminated (Fig._38}.
The wall sdjacent to a'piate is freéuently‘ much swollen (Fig.r
36)s The becring, it any, of these points on the origin of
the plateé, is obscuré,|§$pecially as in the living plant they
may correspond to differences in,composition rather then in |

structure.



The vesicles or bladders are trensformed pinnuieé,'
snd show essentially the same interndl structuré. 3terilisa-
tion is incomplete, &8s small conceptlacles are océasionally

~found. | |

There is & thin epidermal layer (Fig. 39Y), which
almost disappears from a mature vesicie.» The much more extén—
sive cortex (Figs. 40 et seg.) consists of‘large thin-walled
perenchyme cells, polygonsli and loosely packed. The medulle
diiters from that of the stem; it is of comnaratively sméll

\extent, contains few or 1o sieve piates;'and consists of short
ovsl thick-walled cells. It increases-somewhat in extent as -
growth proceeds, but does not come to résemble the medulla of
the stem. | 7

The innermost lining layef gives riss to'giandular

foutgrowths which protrude into the cavity (?igs..40 - 45),
These may arise before the complete differentiation of the

~medulla, and are then numerous and long. Otherwise théy are
Tormed &8s erect or pfostrate outvgrowths from medullary cells,
Whose walls become thin and then papill&te, finally elongating
into & hair. When few in number the hairs are often caﬁitate;
when 0Lld -they become disorganised. The struciure stfongly ‘ 
Sugéests that they sre glandular in fuﬁctipn, and probably
.concerned in'gaseous exchange . (Tné vesicles have gasequs_
but not Liquid conteunts). | |

In the vesicles Ttermingl on the pinnules of C. toru-



losa (Figs. 4b, 23 ), the medullsa is still less differentiated
- Lrom the éurtex. These vesicles are.formed by the teariné‘a
apart ol tissues alread; produced, for they do not_arise'till
the pinnuleris almost mature. Fragments of torn cells msy be

- 8een projectiﬁg into the caviiy. bThe glandulisr hsirs are nu-
merous &nd long. The cortei is well developed in these vesi-

cles and may contaln a few smali conceptacles.



The pinnuies sre essentially similsar in anatomical
structure to tlhe stem, except lLhul They contain the concepla-
cles, and the Liséues have different relative pfoportions.

The young pinnuleAhas at_first no medul;a; this
arises later by differentiation oi The innermost cortical
cells, and is continuous with.tne meculls oI the branch bear-
ing tie pinnule. The cells (Figs. 4o - 49Y) are thick-walled,

but &t first are oniy slightiy elongated, and without sieve-
plates;generally they do not come To resemble Tthe True medul-
lary cells, ana the tissue is notv extensively developed.

In C. Scoleris and C. torulosa especially 1T is-& thin ceunvral

gstrand (Fig. 4e6); in C. retroflexa it extends pertly or com-

pletely rouna the conceptacles (Pigs 47, 48).
The pinvules have the ususl epidermal layer, but this

disappeors from mature pinnules. 1n C. scéleris and especially

in ¢. torvlosa the grester pariu of the tissue consists of cor-
-tex, iv +Tich the conceptucles sre embedded (Figs 46, 49),

In ell thres species the concept&cles may be in two

or three rows. They wre generally tri-seriate in C. toruloss,

frequentlly in C. scelaris, and rurely in C. retroflexa. The

conceptagles of different rows correspound iﬁ position, so that
When biseriste they are paired, when triseriate they &are in
threeé. The surfiace shows more or 1ess'obvious swelliﬁgs To
éorrespond with the coacepitacLes. Consequéntly the pinnule‘

is diviaed by sterilie constriciions inso Iertilie sections con-



teining two or three conceplacles. This is most pronounced

in ¢. torulosa (Pig. 23) in which the sectiouns Fform more or

less distinct pesds or torulae{whence the specific name].

In C. scalaris the pinnule is mnot so beadéd andA
the surface may show Little more than swéllings found the‘
ostiole. In botﬁ these species, the pinnules are respec-
tively oval in section with The QstiOleS onnthe longest dig-
meter, or sub-trishgulsr, convex on the thrée éides, and with
the ostioLes on the longest radii, asccording as the concep- -
tacles 8re bi- or tri- seriate (Fig. 46»).

In C. retroflexa, The pinnules are generally flat,

and the swellings are confined to the margins.A The occasioﬁf'
al tri-seriate pinnules (Pig. 47) are tahree-sdged, The sur-
face between the edges being conesve. The ostioles are agein
mérginai.

The tri-serisate arrangement in C. retroflexa is so

rsre that for purposes of identirication the description &s
"pi-serisve" will not cause confusion. There seems to be
s ome variability in the number of rows of conceptécles, and

the variability is less in C. retroflexa. In the other species

& pinnule is commonly bi-seriate at the vase butv Tri-seriate

above.(Fig. 238)

The need for the extensive cortex of ¢. torulosa in

comparison with the poor development in C. retrotlexs is ob-

'scure. In the former the conceptacles are flask-shaped (Fig.
46) and do not extend inwards as fur ss the medulla; so that

there is more than surticient space for The conceplécles..



- 48- -

in C. retrotflexs the conceptacles are necessarily

less deep, but the space-requirement is met Ly the extreme.
lateral expension, so that the concepltacles become almost con
tinuous (Fig. 48).

The development of the conceptacles was not studied
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V. RGPRODUCTIVE O R G A N S.

The reproductive urgsns are the sntheridia and
oogonia ,. Which are mizxed with sterile paréphyses,baﬁd contain-
ed in the conceptacles. The latter are bisexXxusl : no sterile
conceptacles {Fasergribchen”) g;;ffbund.

The sexual organs &nd parsaphyses have & similar
Qrigin.' They srise as outgrowths from the lining cells of
the conceptaclies; these celis.become papillate (Fig. 53}, and
then send out tubular processeslwnose ultimate natufe is not
et first distinguishable, |

Those which become oogonia appedr to become twice
‘septate, and Lthe outer cell so formed becomes swollen and
densely filled with dark granuler protoplasm; the ihner ceil,’
wnose constant occurrence is doubtfui, forms & short pedicél
to . the oogonium. The latter varies much in outline; it may
be ovoid, pyriform, or more or less irregular'{Fig; 52). It
becomes enclosed within e mucilsginous membrane wWhose origin
was'ﬁot determined; the membrane is large, SPneficaL-ovqid,
and hyaiine or striated aifter preparation (Figt 52}, Altnoﬁgn‘
many hundreds of oogonia were exsmined at all steges till ma-
turity, no trace of a division IXECXEOUSRXRAR Was found.‘

The entheridial hairs have & similar origin, but
are capaﬁle of coutinued growth and branching (fig. 53). The
outgrowth from éhe cell becomés‘septate sevér&l tiﬁes,'and'
benesth esch septum so formed protrusion and éeptation of a

papills results in the formation of a brench. The branches '



maj further divide or may develop at ounce into anfheridia;'the
VLatLer are Lhus iaberal branches of & monopodial raceme. They
cere small and ovoid, and the @ntherozoids appeuar as numerous
small highly-refractive éranules. “he method.of development
5£ the paraphyses 1is essentially similar, but these are less
1brunched in the upper parts and much more elongated (Figs 55,
56). They huve gramlar contents which are frequently dense
at the tips of terminal ceils (Fig. bbb).

The oogonia &re borne singly on the'cortical
cellis, Eut two or more antheridia may‘arise from one of the
la%ter. The paraphyses arise more profusely, but this is pro-
bably due to branching at the base rather than independent
origin. | B

Although the counceptacles are hermaphrodite, the
reproductive organs show more or lesé obvious localisation (Fig.
56). The antheridial hairs especially are grouped in certain
definite regiohs of the cell. ‘The oogonia &re more scattered,
snd the intermediats sPacesvare occupied by the paraphyses}

In many prepsretions no'antheridiarwere seen in'the'concepta-
cles;vbut this is not proof that such cOnceptaclés were exclu-
sively femaie.' Thé frequent occurrence of this in the more
basal conceptacles suggests however & possible tendency to pro-
togﬁny.

The léngth of the sterile and méle hairs varies.

The latter are much compressed in C. retroflexa, and. generally

‘shorter in C. Scalsris then in C. torulosa {cf. Figs. 54, 56].

The parsphyses are much longer, &nd &lpost meet in the centre



of yoﬁng oonceptacles (Fig. 55d4) or of those of C; revroflexa.
In the ostiole they ure denséLy paoKed and little branched; they
are disposed parallel wWith one anotler, end directed slightly
outwards; They do notv protrude through the oétioia, as in

some of the Fucacesae,



PHYSITOULUGICATL NOoTESs.

‘1. THE PIGMENTS.

Tempofary or continued immersion in fresh Water, al;
cohol, formsalin, etc.,-reSuLts in the usual extrsction of
brown and'green pigments. The delicsate green assﬁmed b& ybung
perts after immersion in ‘7g% alcohol for am hour is very begu-
tiful. |

Herbarium specimens or materisl preserved in tormelin
frequently become blsckened throughout, and thekpreservative
is also blackened; but this is probably not to be attributed
to the true pigménts. |

Stranded or, shallow-growing plants become bleached to.a
lighter colour as & result of pigment—aecomposition. Thisvre-
suilt of inténse illumination is responsible-for.arseasonaL |
variation in cﬁlour, which is darker in winter than in summer.
Perhaps this is in part theAeXplanation of the rapid growthrl
of the repfoductive parts in winter rether then in the Warﬁer

seasons.



11. ©HE CELL CONTENTS.

A bfief examination of the cell-contents was made
hy & few simple experiments on fresh maeterial, msinly &s indi-
cated in ch. 2 of Caver‘s-"Practical Botany" (L9ll). Before
examination the pigments were generally first removed.

Troteins werse readiiyﬁdeteeted by the.Xanthoproteic
ahd Jodine Tests and by Millon's reagent (Cavers pp. 39,44).
Fehling's test and Iodine failed fo demonstrate the presence
of sugar or-stafch (pp.b54 - 57 ), buﬁvan sbundance of o0il wasg -
Shown by osmic acid and alksnet root (p.76) and by Sudap III  j
solution. |

Proteins were naturally found most abundantly in
cells rich in protoplasm, viz., the epidermis snd outer cor-
‘tex of the stem and especially of  the pinnule, and in the oogo-
pia. They occur less plentifully in the medullisry cellé,.whose
conteﬁts are almost colourless (excepv for large dbrown granules),
-and seem disorganised. In the medulls however the proportion '
of oil to protein is greater thén in the oﬁterAtissués; 0il

' occurs moSt abundantly in the oogonia.



IIT FERTILISATION.

The behaviour of The reproductive elements Wés
followed, thoﬁgn the actual process of fertilisation was .
not definitely witnessed; this Wés partly because these
organs do not mature till late in“thelyear, and partly )
becsuse of the bisexuality oi the conceptacles.

-The oogonia and &antheridis are extruded, when
mature, in the usuesl wey : they form black dots over the
ostioies shortly after the removald df the plants'from the

4

water. = They may be removed with a penknife : in this way
- over 300 oogonla were obtalned from & single coﬁceptéole.
The-ankgridia and oogonia may also be Gollected in vast
nuwnbers by rutbing the plants througn tﬁe’fingers‘or on
paper, by - which mesns can be obtained 8 pLentiful suppiy;
fornang & bluack sticky mass,

‘The adnesivéness is due to the presence of
mucilege, derived, in perT &t least, by the dissolution
of the cogonisl membranes. The latter mey rupture and
discharge the oogonia, or be extruded wilh tThem (Fig. 52)§
in either case they soon become dissqlved.‘

The antheridia are set Iree &as smali eoloufiessv
ovoid messes (Fig. 98)): the-antnerOZOids appear &s minute
colovurliess highly-refractive granules, ana sre enclosed
in & mucilaginous membrane. They are liberuated by the disf
‘golution and rupture oI pheA;atter. They are very minuté,

and appear Lo be sphericul, or flattened &t one end with
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s small "body" (Fig. B58). No cilia Weré.detected, though'
slight yet conclusive motility was seen. |
The vogonia vary much in shape sdd in the
colour znd denseness ol their contents. In most a reddish
round body was very plainly visible, end may heve been a |
nucleus; but this and possible indicstions of phendmena‘
suchvas fertilisation, nucleer division, and germination,

were not followed with any certainty.
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IVv. PFUNCTIONS OF 1THE VESICLES.

In the species examined, the vesicles are small

snd few in number, snd somebimes sbsent in . torulosa; they.
are unknown in certsin species. This may indicate their
vestigial nature; yet special vesicles are sometimes devel-

" oped in C. torulosa ss if for & definite purpose.

It was found that though isolated pinnules of

C. lorulosa floated upright in water, they sank Whenithe
terminal vesicles were removed. The terminal position how-
ever is more efficient than the basal -for the purpose of
buoyancy. While there cén be mno doubt that the vesicles do
act as floats, 1T does not seem improbable that they may
“have other functions, such as the storage of oiygen. Evi~ 
dence for this view 18 := -
(1.) The probable insufficiency of the alternate
hypothesis | |
(2.) The absence of watery conteﬁts: fné7§§sicles
'normally contain gas of undetlermined composition, &t about .
atmospherio pressure. | .
(3.} The presence'of the glangular_nairs, which may
be concerned in gaseous interchange.
(4.} The collepse of the vesicies ou drying;z,
This may be due to the removal of the gases in question (e.g.,
“for reSpiration); the géses canﬁot be renéwe& after,drying

since they enter the vesicle only in solutioun.
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Ve TISSUE TENSIONS.

In cutting sections of the pinnules, & constant
diftficulty was the tendency of the formsr to curl up, as
in Fig. ©0, 7This sugrested the existence of tissue ten-

sions, which were investigated by the following experiments,

made on well-developed pinnuies of C. toruloss fréshly gaQ
theréd from the water.,

BEIP, I A pinnule was cut off streight at both ends,so
as to measure Q.5 iuch in length., A thin stri@ of epidermis |
wes then removed from the whole length. ,It became curved so
that the outer surface was convex (Fig. 6L), and its length
increased to 0.bb inch. This indicates that the epidérmal

tissue tends to expand longitudinaily.

FXP. 1I. The end of & pinnulse Was.cut off straightv,.
and s thin strip (.25 inch wide) was partially removed from
the circumfefence (Fig. 63). 'The strip, when repiaced,'prOVGd
more then sufficieutly long to encircle'the pinnuie. »This-.
indicates a tendency in the epidermaL tiséue to expand tan-
gentially. | ' |

EXP.'III, This sections were found‘to curi'more'tnan
tniéx sectiéns (Fig. 60). short redial cutsiware‘made at

Ifrequent intervals through the epidermis, and the tangential .

expansion causes the divided parts %o\overlapvas in Fig.ez.

These experiments show thet the outer layers



ara restrained by tissue tvensions from-$ normal tendency to
expend in both directions, slthough & corresponding tendency
of the inner tissue to contract was not definitely demonstra-
ted, it may be interred as'a necessary conséquenﬁe. |

The significance of such tensions is not plaiﬁ,
since there may be variatvions according to age, or couditions
such as the water-content. The tensions are less in partliy
dried material, and this is at least partly the cause of thé
logs of Tigidity. Further possible effects of tensioﬁ, be-
sides rigidity, may be tre stimulation of epidermal cell-di-..
vision (which however m&y be & cause rather than an efféCt);
the extension ol the oogonia &and anthefidia; and the.develqp-
ment of the vesicles, particularly those terminal on the

pinnulies,



An attempt has been made to develop in some. detail
that interesling but obscure study, an cecological account;
only the three species however &re dealt with.

These three species, C. scalaris, C. retroflexa, C. toru-

losa, were tound in Lyttelton Harbour; also a drift specimen,

" probably C. dumossa. Like most of the larger seaweeds, they*ﬁere-~

found near Low {ide on 8 ‘rocky coast. (. Scalaris and C. torulosa

were also found in rock-pools. A mep of the Harbour‘is append-'
ed, showing the known habitats, &nd the nature of parts .of the

coast. (Figs. I1.).

C. scalaris,s the commonest in the Harbour, occurs in

Tock poois ana attached to rocks below (or a little sbove) low-
tide mark., (FLATES V. viI )} Uniesé left exposed to the air, it
8WEYS passiQeLy with the waves, and floats erect or oblique ac-
cording to the deptvn of water. The lengthy and_fiexibis stem
0l the deep-growing specimens gives an obvious advantage, espec-
ially when the "sway" of the plant is &s great as that of the
‘wa#es. Butv the long stem'forbids growth close inshore, as in
such csse the plant would be dashed agsinst the ro@Ks. Althoﬁgh
tﬁe plants above low-tide mark have generally much shortef Stems
than those growing lurther out, yet in them the tearing on the
rocks is very evident; young plants were fairly common in'éoﬁe
pérts, bﬁt the older ones are much torum, end sometimes only bare
and brokén stalks are left. Irregular growth, evidently due

’

to wounds, is shown in Figs. 8b, 9. 1l4.
Cs Scalaris was found in Lyttelton Harbour (Map, Fig.IT)




sl Charteris Bsy, Church Bay, Diamound Harbvour, and outside the
"leads in & much more exposed positvion at Taylor's listake. With

this species is frequently Tound a zoune of Ifmcrocystis pyrifers

~in the deeper water further out { PLATE V ), and occeasionally

even the Kelp D'Urvillsea utilis and on thevrchs the plack

. Modiolys atey, A ) )
mussel gl y—astites—k , The presence of these two lat-

ter are especially indicalive of the exposure to the waves to

which C. Scalaris can sSubmit. BAt it 1s more common. in Spovs

Modsolos .
where D'Urvillaeca and &FF==g are not found.

In the more sheltered spots C. scalaris is gen-

erally accompanied by C. toruloss  (PLAT® VI. J. The latter

is wmuch less common, &nd requires more protection and less depth
ot waler. It is more especislly an inhabitent of rock'pqoLs,

and dbes notv oceur beloﬁ low tide mark, but,only in'What schimperll
calls the emerging Lelt.

The best indicegtion of the suitabllity of a local-

ity in the search for Cystopnora is the presence of large quan-

tities of Hormosirs banksil whose besaded fronds constitute the
most con$picuous element in the marine flors. | PLATES VI,VII,VIII)
The association with Hormosira is perhaps noT altogetnef ececi-

dental; C. torulossa in partvicular proved To be almost invariab;y

surrounded with masses of its copious stout tronds, Which afford
& Very real protection sgulnst te&éring on the rocks ;.fne acute-
ness of which dunger is eusSily under-estimated), and perhaps
'iﬂcidentally'agaiast biewching and drying &lso., But in tne»pobis,
( fig.p9 TLATEVII )} Hormosira grows 1ln abundance roﬁnd'the edge,

8¢ that its fronds fFilost out scross the'surface; while C. scala-
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ris and G, Tornloss rise Ifrom the botvtom of the puol, and

R

xre LhUS purbly screened from the sun.

It is more or less evident that, whether indivi-=
dusl plants or species s & wnole &are cohsidered; the less
the depth ol watexr the sborter the stem,}the-densef the rami-
i%cution, znd the greater the thickuness of &ll parts;;.c. sce-

laris and C. torulosa show this Tewtlure to & variable extent

~aéuurding to the depth, so that rogk-pool gpecimens msy gen-
arally be distivguished Irum open-sea ones (cf.;PLATES' 1,11,
Iil ) | |
Caution must be exercised inlpronounciﬁg This pecu-'
liarity as a'difectly adeptive response to conditiouns, or
otherwise. Marine Algsae are of comparatively low organisaF
tion snd are not generslly credited with suqh responsive ppwers.\
The immediale cause may be partiy associated with the degreé of
iliumination, which is grealer nearer the.surface Than a1t &

e, th; so that shallovw-growing plants, including C. worulosa &s.

a whole, are iightef in coulour through bleaching. This effect
igs often modified by the presence of Hormésira. ‘Another_possi-
bie faclor is the pressure, Which increases with the depTh. |
“iarmth and selinity are voarisble conditious 1in rock—pbois, es-
lpecially in the shailower, but notv Lo any'extént in the opeﬁ
sea. The pools in gueslion are almost invarisbly ébout & fdot
‘deep at lesst, and moreover are below high-tide mark, so that ’
the waier is renewed at esch tide. There is room for & serieé

- of experiments on the effects of changes in these conditions.

Compuratively few specimens (sbout 20) of o,rretro—'



tlexa were found (Pursu, Charteris Bay North); théy were dis-

édvered st low tide murk on exposed rocky shores. .fhe oecology
ot Lhié species coulu not thefefore be thorough&y studied;
still Less could that of snother species, probably C. dumosa,fv
of which only a single specimen wés‘found; fhis occurred on &
tesch in Charteris Bay, South. In both these speéieé, every .
gpecimen proved lu be attached (o & small loose stbne, which
could easily heve been draggéd shoreward by the drifting plant;
?fspme were in Fact sctually stranded st low ﬁide. This féct, also0
%{p.the exposed nature of the localities coucerned, theﬂgeneral ab—
' aence from other spots, and the elonguated stem snd sparse slen-

Cder folisge, support the view that these specimens had grown in

growing plants finally brought ashore such as were sttached to
small louse stones. The specles &8 & whole may perhaps frequent
deeper water. These results however are at best only inferential

and the results mainly ne gative.

Within the Harbour,'search for Cystophora was fruit-
less nesr Lyttelton: indeed the specimens were found only on
the other side. ©ho chief localities, with the other chief fofms
Qnu ““he nature of The coast, are partly indiceted in the map.
{(fig. 1I.) Iest of the coast was examined in some detail at
1eust once.

Cystophora is not found (except as drift) on sandy.

‘besches, such as &t Sumner and New Brighton; nov were sSpecimens
on rocks '
found’ atl Scarborough and elsewhere wWithout the Heads (except for

0. Scalaris at Teylor's liisteske. This 1is eVideﬁtLy to be &sso-

ciuted with the protectiom afforded by the Harbour.
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Corynophloea cysiophorsae (J. Ag. Syst. ii. p. 22., De Toni 3yil.

p. 421.) 1is reported s epiphytic or parssitic on Cystophors

(Hervey-Gibson, Jourt. Bobl. xxxl, 1¥d.; stc.) It is & brown
algn telonring to the Chordariscese,und is described &s being of

vhe size of a pea. Qitmann (LY05,ii, p. 31Y) meniions Sphaece-

luria palvinata Hook and Herv. (after Reinke) 'as & penetratiﬁg

paresite on Cystophors. Ho exsactd descri?tions were available

for the study ot these parssites, or to see if they are the

spme plani fnder different names. In both ¢. torulosa and C.
robrotlena however a penetfutinglfilamentous épiphyté (Fig.50 )
win aigeovered in several cases on lhe pinnules._ It might be-
itong, 80 Yar as aveilable references show, to either of the above
paruesites, and ghows alsp some correspondence with,the Endos-
phueracesae (WWest, "Algae", 1916, p.210 - 212 ). The penétréting
haitit is c¢ertain, butvt this is nowt sufficient~proof'df parasit;\-
ism, |

-The Alga disooVered consists 6f = fuft of file-
nents, &boul (.b m.ems in lengihu and compgsed ol & single row of
'disc-like cells joined by the flat surfaces, The outermost cell
is hemispherical the tasal cells become graduelly attenuated,
~Liil the epidermis of the host is pierced by & thread-like atl_
Luchment éeLL. The filaments are sParihgly branched, and éach
b:uncn snds in o Lafge ovoid unilocular body,*evidently‘repro—
gvetive in function, and densely filied with gr&nulér highly
refractiive coﬁbents. |

| Covering the upper surtace of the Loldfust of

¢. lorulosa there was found in some cases & (dense m&ss of ap-

A
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psrenliy hamold hyphae ( I'ig. 26 ). These hyphue cousist of
"10 - 20 small round cells, anc wra arrwenged perpendicularly to
the general suriwco. - They are compsct, &nd peripherally form

& pseudo-psrenchyme (broken through iu places, either naturally

or by e@ccident). buselly the hyphse can be traced iﬁto.the

Lissue of the holdfust, and ramify extensively between the

richly-stored outer celis of the lautter. The evidence of para-
sitism in this cuese is strong.

Humerous epiphytic animals and plznts were found

on Lys*opnpra sucli us sea-mats, sponges, Hydrozoé~(PLATF Iv),

the marvime sluj ?Iwwbya;ohm. e ’jo(aa-dm
ALY S SRERY | STy ‘o%}@ys‘tophyllum sp.% & few ?hodophyceae

and microscopic forms such as that on the epiphyte of Fmig. 50.
These associations however are evidently accidental, and it was

verified in most cases that the organisms were not peculiar to.

¢cystophora. No conseguent abnormalities of growth were obsér-

ved.,



CouNCLUSIOTUN

Probebly the chief points of intercst in the genus
are - o A
1. The method of insertion and the loss ot the branches

2. The presence of sieve ‘plates in the medulla.

5. The undivided ooSpheres.

The lstter two points especially réquire further
investigation, which shouid be comperative, There is need
also of & better definition and description of the New gZea-
land épécieé . this however would ihvolve‘a study df the whols

genus.,



DESCRILIPITIONS of FIGURES &nd PLATES.

rig. 1. Mep of H.%., showing recorded habitats of (ystophora.
2. Man of Lyttelton Harbour, showing chief hebitsts and na-
ture of the coast.

" B. Base of young pluant with divided stem. ( X 3 ).

4, " pases of two soung piants with fused holdfaests ( x 3 )
5. purt of older piant of C. scalaris, with reversion to

tjuvenile" type of pinnules. ( x 2 ).
6.  0ld stem of ¢. scalaris, split into short strends.

7, Rared stem snd branch of C. scelsaris,with persistent bases

of lost branches.

8. & : TIalse tri-chotomy in C. scalaris.

b : Abnormal arrangement of pinnules in C. retroflexs :
2 _

apparently spirals

9. ~Abnormal growth of stem (C. scalaris) resulting from injury

by the waves. (Nat. size).

10 -~ 16. . 8tages of development of C. scalaris ( x 3 ).

(& Tong flattencd pinnules -- 1lst type.
L : Short terete pinnules -- &nd type.
c Young stages of adult (third) type of pinnules.
d :  Abnormsl growth due to injury;)
17 - 20. - Unfolaing of pinnules in older plant ofvc.écalafis ( X 6).
1. franch of ¢. scaluris on old bared stem ; showing vesicie,

~almost mature pinnules, and bare scalariform.

) rhachis ( X 6 ) »



Mig. 22 Vesicles, ( x4 ).

a C. scularis, (. torulcssa.
b C. Tetroflexa ( «dult)
c - sbnoiy wd double vessicle of ¢., dumosa .

- 23. Pinnules oi ¢. torulosa ( x 3 ).

8 With couceptacles biserisate beloﬁ, triseriate
ebhove.

Lo with conceptacles biseriate.

c Zub- dichotomously branched.

a with termiunal vesicle.

24, Finnules_of C. retroflexa, sub-dichotomously branched ( x 3}.
26. Trunsverse Section through holdfust.

( ¢c. swollen cells at outer surfasce; hy : inter-

woven hyphaa beneath).l
26, Ditto., with parasite ( par.) ( x 150)
27, TLoose basal hyphse at ouler edge of holdfést.
28, Wavy markings on epidermis of stem.
29. Longitudinal Section of stem,

( cut = cuticle; ep. - epidermis of stem

|

Y

med., = medulla{ sept.- septa in corticsal cells

sieve plates in medulls ).

SaPe

30. T. 5. Stem.(Similurly lettered)
31. Diagrammatic repreéenﬁation.of céllfdivision(a - d,f
successive divisionsJ.(gg. % outer dividing epi-

dermal cell : cort - imnmer cell, in@&pable of

divisionj.

32. Diagrmmatic representation of T; S. 0r L. S thr@ugh stem.

-



ig.

54.

55.

36,

37,

38,

39,

40

43.

44,

T.

3. slems.
) ¢. torulossa,lower part ; sub-terete.
b o pitto., upper pért . flatiened, obtuse. :
c C. retroflexa : very flat, écute,fgroo#e& thréugh
drying. | |
a C. scalaris two-winged,'sub—apﬁté
( osm = generel assimilatory tissue : méch. ;_
mechanical tissue); -
3. stems.
a : typical stem.
b : through junction Qf stem &nd branch.
c through old scalariform stem. |

~

e

cortex. ( s.p. = sieve-plates).

et junction of stem and branch. (S.w.= swollen cell -
walls), |

outer medulla. (E;_EE; - terminal membréneous éigve-
plutes). ;

inner medulls { 1. s.p. = laterel sieve-plates),

mature vesicle ( ep - epidermis; cort = cortex; .

med.- medulla ).

vesicles of C. retroflexa.

40 : young, with glandular hsir
( h ) and smell amount of medulle (med)
41 : older, with more hairs and medulla

42 : old, with disorgenised hairs.

T, S. vesicle of ¢. scalaris, with copious hairs.

Formstion of glandular hair (2) from medullary cell}‘(me&).



QFig{ 45.

47.

48,

50.
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T. S. Terminal vesicle of ¢. torulosa, with numerous short

hairs, and small conceptaclef (con. ).

T. . Finnules of (¢. torulose:

4 : through terete pinnule with triSefiaté con-
ceptacles (con.).

b through sub-trigangular pinnulé.

¢ - through &n ostiole.

d . partly through &n ostiole.

(ep - epidermis; cort. - cgorticle; gg§v= medulls;

conc = coriceptacle ; XNERXWXWBEXXXXY ost = ost-
iole}.

T. Se. Pinnulesof (. retroflexa.

8 : through pinnule With;trisériate conéeptacles;_
through an ostiole.

b ¢ do., semi-oblique, through only'twobconcepta- -
cles. |

¢ : through normal flattened pinnule with biser-
iate conceptacles., » |

L. S. Pinnuls of ¢. retroflexa, near margin,through onev

row of conceptacles ; showing lateral expansion

of latter,

T. S. Pinnule of C. torulosa, through two rows of concep-

tacles ( cf. amount of cortex in fig. 48),

Epiphyte (epiph) on epidermis [epid)of C. torulose ( &.0. =
attachment organ; spg = sporangium ; Cyan =z micros-

pic plaﬁt, apparently & Blue-Green Alga, oﬁ the



Fig. 51,

52,

53.

55,

56.

- 70. -

parasite) ( 160).’

L. S, young conceptscle of C. scalaris (oog = young oogonis;
enth - young antheridie; par - paraphyses).
Qogonis in various stages. | |
' a - 4 - '  with membrane (laminated in b., rup-
tured in d.) | o
e - h variously shaped oogonis whose'membranes
have dissolved. |
(Eggv-'mucilaginous membrane; ped = pedi-
cel). |
Development of antheridium.
8 ~ f develﬁpment of antheridial hair from
pepille (pap ), with formation of septa
(EEB)ahd branches‘(EE.) _ “
g - 1i: development of antheridia (&nth.) on the

hairs.

- liature antheridis of C. torulosa on elongated hairs.

Sterile paraphyses.

8 C. retroflexsa

b ¢ do., with dense protoplasm at the

tips.

Q

C. scalaris.

~d o G. retroflexa : young conceptacle with

paraphyses &lmost meeting in centre,

T. S. conceptacle of ¢. retroflexa, with localised &nd much

compressed antheridia (anth), scattered oogonia

(oog), &nd numerous hairs ( par)..



'Eiga;

PLATE

57. "

58,

59,

" 60.
61,
62,

63.

I

CIiI.

Meture oogonium and antheridium, drawn to same scals.,
(mem = membrane; spz = spermatozoids; n = nu-
cleus - ¢ )

a : gntheridium, not yet ruptured..

b : spermatozoids ( h - head ; b - body - ? )

Disgrmmstic representstion of rock pool, with C. scalaris
( c) partly screened from the sun by Hormosira
banksii : (h) (cf. pPlate vii ).

Slices of mature pinnules of C. torulosa, showing method

of curling due to tissue tension.,
flongation and curving of epidermel strip from pinnule

~of 0. torulose.

‘Lateral expansion of outer part of slice of pinnule snip-
.ped through the margin &t freqﬁéht_intervals.
Leteral expansion of epidermal strip partially remOved

from pinnule,

'¢. torulosa.Upper pert of frond, with vesicles and almost

meture pinnules; rather small specimen from
rock pool, without vesicles on ends of pinnsse.

(somewhat dried). ( x 1).

C. retrofliexa. Specimen not quite maftrs; showing loss of
branches &nd the incurved young pinnules at

the apex. ( x 1/3)

¢C. scalaris. Part of comparatively émall'specimen; fairly



densely branched. With vesicles (more numerous
sbove) and pinnules (not quite mature). Stem bared

below ( x 2/5),

PLATE IV.  Bared scalariform stem and branches of C. scalarié, with
| holdfsst. The remsins of &n old plant from &an
exposed spot (Taylor's NMistake). Covered with

small Hydrozos., ( x 1/3)..

‘DLATE V. Rocky shore &t low tide, Diamond Hsrbour. Hormosira banksii,

C. toruloss, ¢. scalsris, on rocks; Mecrocystis

pyrifera, C. scélaris in water.

PIATE VI. Do., with Hormosira and C. sceéleris om the rocks

FLATE VII. TRock pooly on hesdiand N§. of Purau;vat Jow tide. Hdrmosira

round edge of pool, C. scalaris in centre. (cf.

rig. 59).

PLATE VIII., Low rocky bank, Pursu, &t low tide; mostly Hormdéira, with

C. torulosa in centre.

PLATE IX. TLow wide pool, on headland E. of Dismond Herbour, &t half-

tide. Hormosirs end C. scalaris.
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