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PREFACE

The seven parts of this thesis are written as separate
papers, of which the firgt three have been published in
the Pransections of the koyal Sociely of South Aunsiralia.
References are therefore given at the ené of each pairt.
T4 is hoped that Parts 1V - V11 will o published in the

near fuiure.

Unless acknowledped otherwise in the text, the
materisl in this thesis is entirely the work of the

awthoy .
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THE MARINT ALGAR OF ZANGARQQ ISLALD

IV. Inist of Srecies, 2.

This 1list is a provisional account of most of the
remaining species now known from Xangaroo Island. Species
which appear to be undescribed are inecluded, but no formal
descriptions are given, while many other species have been
determined only to the penus. In both cases it is necessary o
check the Specimens with authentic material (mainly in Turopean
herbaria) before accuraie determination of the species is possible.
The 1list includes 162 species - Chloropuyta 11, Phaeophyta 19,

hodophyta 122, C\)mnop\“’\'m 10.

CHLOROPHYTA

SCHIZOGONIALES ~ Schizogoniaceae

GAYRLLA TRogenvinge

Gayella polyrhiza Rosenvinge. 3etchell and Cardner 1920,280 ~ A7,

Supralittoral on Shag Kock, July 1947, Jan. 1948,

PR, Supralittoral on certaln cliffs, Aug. 1948. R. supra=-
littoral, Aung. 1950. This alga occurs only where shag

or penguin colonies are present. Some authors congider

Cayella only = Fform of Prasiola cyispa, but only the
Jm

Cayella form occurs on Kangaroo Island.

CHARTOPHORALES - Chactophoreceae

ZNTOCLADIA Reinke

Tntocladia viridis Reinke. Setchelland Gardner 1920, 289.
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Yewton 1931, 62. Taylor 1937, 53, »l.2, f.1,2, =

EP, Dyift, in Cloioderma, Aug. 1950,

CLATOPHORALES - Cladophoraceae
CLADOPHORA
Cladophora bulbosa Sonder herb. - PB. On Sargaasum in reef pools,
Jan. 1944, and drift, Jan.1946. Hare. Sonder?s speci-

mens fyrom Queenscliff, Vie., are in ifelbourne Hational

Herbarium, They were apparently never described, but

are listed by Lucas (1909).

Cladophora (012,608 - BS. Dirift, Jan. 1950. Forxming

spherical balls, 1 - 24 em. in dismeier, cast up in huge

nimbers on the besch.

REIZOCLONIVY Xutzing

Rhizoclonium implexmm (Dillw.) XKitz. Setchell and Gardner 1920,

183, Hewton 1931, 93. Smith 1944, 62, pl. 8, £.5. ~

AR. On the cockle bHank near Sirawbridge Point, uvrver sube-

littoral, Jan. 1948,

CHAETOMORPHA Kutzing

Chnetomorpha capillaris (XKitzing) Borgesen 1925, 45, Feldmann

1957, 208, £.17. - AR. Upper littorel nnder samphires in

Pelican Lagoon, Jan., Aug. 195C.

Chaetomorpha AR. Upper sublittoral and lower
littoral on the tidsl flats throughout the 1agoon9» all
Y. Drift, Jan. 1944, 1945. This species forms

It is

seasons.
extensive yellow-green masses on the tidal flats.



Byyopsis

e

allied to C. linum but the cells are 1i-6 times (mostly

2-3) as long as wide.

SIPHONALES -~ Bryopsidaceae
BRYOPSIS TLamx.
pennata Lamx, Taylor 1928, 93, »l.11, £.13. 7Feldmann

§£yopsis

1937, 221, £.24. DBryopsis plumosa var. pennata, Borge-

gen 1915, 117. - K. Low littoral on stones, Jan. 1950.

delicatula n.s».

AR, On blaek buoy, Sept. 1946,

Lexbesiaceane

DERBISTA Solier

Derbegia marina (Lyngbye) Solier. Setcholl and Gardner 1920,165.

Smith 1944, 71, pl. 3, £.4. - VB. Shaded end of nool 1,
South side of Wllen P4., Jan. 1948, 1950,

Cofdiacess

CHLOEODESMIS Bailey and Harvey

Chlorodesmis australis n.sp.

P.B, In a amall shaded pool at the resxy of the main reef,
Sept. 1946, Jan. 1948. VB. In a shaded pool, south
aide of Ellen Pt., Aup. 1950.

PHAROSYTA
ICOCGEIUTHATAE - BCTCCARPALES
Eetoearpaceae

RCTOCARPUS Lyngbve

Getocarpus fasciculatus (Griff.) Harvey 1871, pl. 273. Newton
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1831, 121. Teyior 1937, 11¢. - AR. On the buoys, Sept.
1946, July 1947. HR. In low pools, Jar. 1946 ané lower
1ittoral, Jan. 1947. VB. Low littoral on reef in bay,

»

Jan. 195C. PB. On Bronzniartells foredaryee in the wnb-

i1ittoral fringe, Dec. 194%9. C¥%. Uppex sublittoral, =ast

zide (on Soxgassum bractsclosum and CysiophoTa intormadia)

:3311 . 19&&(' -*

Totosernus scrdidus Hervey 1860h, 294, Te Toni 1895, 560. =

AK. Upper sublittoral in the lagoons, Hay 1947, Aug. 1940
VB, Shadefl and of ponl 1, mouth side of ¥ilen Pheg Jalie
1947, 1948, The AR. specimens agree well with Tasmanlan

enes in Sydney Hationsl Hesbariumme. The VB. apecinens

are very similar but sterile.

Galieinconn

RALPSIA Berizeley

hornebl Lucingi. Paylor 1937, 124. Kylin 1%47, ¢

halfsia

£33 B=Fo = PB, Lowarx 1i4toral on roocks, anot coumon,

-
"

*

auatralis n.5De

Hidely ﬁis@%iﬁaﬁa& in the lower and mié llitorsl =zone
within the iheleiered Hocky Coast subfoxmation (MR to

A3), all #5a50:138.

DIOPYOTALES - Tieiyotacens

DICTVOUA Lome.
WA T e S T

Liotyota

MR and WH. Drift, Jan. 1946.



DILOPHUS J.Ag.
Tilovhus fasciculatus ? J.Agerdh 1894a, 87. TDe Toni 1895, 285 -

PB. In pools on reef, Jan. 1944,

Tilophus opacus ? J. Agardh 1852, 107; 18%4a, 88, TDe Toni 1895,

286 - PB, In outer reaf pocls, Jan. 1948, 1950,

Dilophus tener ? J. Agardh 1894a, ?5. DTe Toni 1895, 290 -

B, In a pool on the main reef, Nov. 1947. MR, Drift, Fes
Jan, 1950,

=)

ilophus

|

PB. Sublittoral fringe pools, Lov. 19347, Tec. 1948 and
arifi, Jan. 1945,
The above species of Dilophus need checking with Agardhts

types in Lund. BSome may he forma of one aspecied.

DISTROLIUM lLevring

Digtromium diesingianum (Xlitzing) comb. nov, Zonaris dlesiungiana

Kitzing 1859, pi. 75,I1.- RP. Drift, Aug. 1948. UThe

sporsngia oceur in comceniric zones on the thellus,

Distrominm eusiralesicum n.sp.

AB, Drift, Aug. 1948,

HETEROGEINERATAE -~ DICTYOSIPHCEALR
Giraundyacoae
GLHAUDYA
Giraudya posidoniae n.sp.
Ph, Drift, Jan. 1944, 1946, 1941, 1948, AB. Drifdt,

129
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Jan. 1948, Epiphytic on Posidonis australis.

SYCLOSPOREAE -~ FUCALES
Cystoeliraceas

CYSTGPHORA J. Agardh

Cystophora crassicanlis n. sp.

B0y

B, Outer reef pools, Jan. 1950, iR. Drift, Jen. 19

and upper sublittoral, Jen. 1947.

Cystophora grscllis n.sp.

¥B. In a larse 1ittoral pool, south side of Ellen Pt.,

Jan. 1946, 1947, 1949, 1950.

Sargagaacese

Sargassum zrande J. Agardh 1889, 72, pl.22,I. De Toni 1895, 32-

BH. Upper sublittoral, Dec. 1%48. #R, Drift, Jan.

1950, {B. Drift, Jan. 1944,

Sargagsum halitrichom (Aveschong) J. Agardh 1068%, 45, pl. 13.

Sargassum linearifolivm (Turner; J. Lgerxdéh 1889, 45, pl.l4, IIl.

De Toni 1895, II. - MR, Upper sublittoral, Jan. 1948.
YS. Drif%, Jan. 1949. DB, Outer veef pools, Jan. 195C.

B, Drift, Jan. 1944; outer reef pools, Jan. 1947, 1948.

3

Ci. Drift, Jan. 1947.

Sarpagsum peradoxum (E.Br.) Barvey. J. Agardh 1889, 68, »1.20,

I1I. De Toni 1895, 29. - BP. Upper sublittoral, Jan.

1945, 1947, 1948.
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Sargassum verruculosum {Mertens; C. Apardh.? J.igardh 1889, 53,

pi. 18. De Toni 1895, 16. £. raoulii, Harvey 1859,

pl. 110. - BH, OUpper sublittoral, Oct. 1947. EB. Upper
sublittoral ,Jan. 1945. ¥VB. Large littoral pool, south

side of E©llen Pt., Jan. 1946, 1949. These specimens

show prominent cr§%cstomaﬁa on the urper filiform ramuli,

M

bnt the raceptacles are smsll and grouped into smsll

panicles. Specimens of S. trichoohyllum (f£irst list)

have no cryptostomata, but the recepiacles resembley those

figured for . verruculesun by J. Agardh.

RHCGDOPHYTA
PAUGICITEAY - BANCIALES
Bangiacoae

BRYTHHOCLATLIA Xosenvinge

Erythyoclzdia rubra n.sp.

A3, On wood iyine in the upper svhlittoral, Jan. 1948,

DLORTDEAR « NEZALIODALLES
Arochaatiacene

ACROCHARIIVL Haegell

Acrochaetinm sargaggil n.8pe.

PB. On Sargassun bracteolosum in the sublittoral fringe,

all secasonsS.

Adecrochaetium

AR, On Scytosiphon on biack buoy, Sept. 1946.



Helminthocladiaceas
ENDOSIRA J. Agardh
Endogira sustralis J. Apardh 1899, 106, t.1, £.3. De Toni 1924,

86. = AR. On sinker of = buoy outside mouth of inlet

and 14-2 fathoms below low water at Huston, Jan. 1948.

HELMITTHOCLADIA J. Agardh

Helminthoecladis sustralis Hawxvey 1863, pl. 272. J. Agardh 1879,

96. Te Toni 1897, 83 - PB. Hear littoral, main »eef,
iung. 1948.
HELMINTUORA J. Agaxdh

Neiminthora susiralis J.igardh herb. (This name, and the form

below are helng vublished by Dzr. T. Levring) - AR. Sub-
littoral on tidal #latg, Oct., Hov. 1947, Aug. 1948.
PB. Rear littoral, 2ll seasons, bhut variable in ococur-
rence

L. pyramidalis Levring. VB. ¥id littoral, south side of

%llen Pt., Uec. 1945, Jan. 1750,

Chaetangiaceae

CEASTANGIUN Eiitzing

Chaetangiwn ¢

PB. Drift, Jon. 1946,

CRYPTOUTMIALES
Cruoriacoae
CLUORIA Fyles

AEK. On wood cast wp in Pelican Lagooun, Aug. 1950. The



specimens are aterile but =pgres on vegetative characters

with Cruoria.

Souamariaceae

TILDERBRAKDIA HNazdo

nildenbrandia crouani J. Apradh. Bosenvinge 1917, 207, f£.125.

dewton 1931, 297. - 37 and MR. Uppst gublitioral and
lower iittoral, Jai. 1948. 0%, Mid tittoral, east side,

Tan. 1950. VB, Mid littoxal woo0ls, south slde of Ellen

Pt., Auge. 1950,

Mildenbzanéia prololypus Yavdo. Roseavinge 1917, 208, £.121-125

Hewton 1931, 297. Taylor 1937, 257.~ VB, In & shaded

144toxal pool, sonth side of Bllen Pt., fAnug. 1950

mid

Corvallinaceae - Corallineae

. Upner euhlitioral in lsgoons, Tan,.,lov. 1947. This

{ o
S w F Ry

gpecies forms dence nemisphezrical masses up to 20 om.

acroas and 9 cme higne

JANIA Tamz.

Janis plunoss 1, ﬁ?.?

DB. In outer reef pools, Jan., Aug. 1950. The thallus
ig dichotomously branched, but the ariiculations bear

fine, almost plumoss, ramelli.

jania (412, 678)

AR, ¥ié littoral, roxih =ide of Palican Lagoon, Jan. 1950,



Lithothamnieae
Several other species besides those listed below are still
undetermined, and all need checking agalinst authentic
gpecimens.

ARCHAROLITFOTHAMEION Rothpl.

Archaeolithothamnion durum Poslie 1907, 11; 1929, 28, »l.43, £.1=3.

-C%. In a shaded pool, south side, Aug. 1948. RP. Upper

sublittoral, Jan. 1948,

GITIOTHAMEION Phillppil

Lituwothomnion engelherdtii Foslie 1300, 18; 1929, 40, »l.7,

Lithc@hamnion axubescens 7 Foalie 1904, 32; 1929, 40, pl. 15 -

AR, Sublittoral fringe in lagoons, all seasons.

and holdfasts of Beklonls and Cystophora panicuiata,

Jﬁno, 19480

HEOGCHIOLITICH Setchell and Mason.

Heogoniolithon finitimum (Poglie) Setchellféﬁd ason 1943, 91.

Goniolithon finitimum ¥oslie 1908, B; 1%29, 29, pl.iT,

£.,18-21. - VB, Ir 1littoral pools, =outh side of Tllen
P4., all seasons. C#. In rock pools, souih side, Jane.

1948, 1950,

¥BTLCAESIA

ilelobegia cymodoceae Foslie 19¢G1, 23%. - VB, snd RP, Drift, Avg.
195C, Toiphytic on Cymodocea, and probanly general
wherever %he plant occurs (around most of Kangaroo

Island.)

133
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Helobesia lejolisii Hosanoff. Newton 1931, 302, Bosliella
lejolisii (Ros.) Hawve. paylor 1937, 270, vl. 36, £ 6=8e=

0%, ¢n Laurencia heteroclads, lowex 1ittoral, Jan. 1946.

Melobesis

pH, Upper sublittoral on gxgtophora cephalornithos, Jan.

1948. K. Upper sublittoral on C. cevhalornithos and

C, polycystidea, Jan. 1950.

ilelobesia

C¥. On Xivhophora in the upper sublittoral, Jan. 1948.

Grateloupiaceas

CARPOPRITIS Schmits

Carpopeltis phyllophora (H. and §.) Schmitz. De Toni 1905, 1604,

heropeltis phyllovhors, Harvey 1863, pl. 283. - VB. Drift,

Jakie 1949 .

CRYPTONEMIA J. Agardh

Cryptonemia undulata Sonder. Tarvey 1862, pl. 205. XKiitzing

1869, pl. 31. De Toni 1905, 1610. Lucas and Perrin
1947, 380, £.191. -~ DB, 3ide of sn ovter reef pool, Jan.
195C,

POLYOPRS J. Agardh

Polyopes constricgus (Tuener) J. Agaréh 1851, 2391 1876, 148,

Te Toni 1905, 1595. Lumecas and Perrin 1947, 579. Pucus

R

constrictus Turner 1811, 40, pl. 152, - CC. Lowex

1ittoral, Jan. 1948, C¥. Lowex 1ittoral, south side,

Jan. 1946.
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Callymeniaceae

CALLOPHYLLIS Xutzing

Callophyllis ceratoclada (J. Agardh) comb. 107.

Hymenocladia coratoclada J. Agardh 1894, 57. De Toni

1900, 501. Zylin 1931, 33, pl.19, £.46. - AR. Sub-
1{ttoral at Nuston and near the mouth, Hov. 1947, Aug.
1948, RP. Drift, Aug. 1948. The cruciate ietraspores
and cysﬁocérpie gtructure show that this iz a species of

Callophyllis.

POLYCORLIA J. Agsidh

Polycoelia ausiralis, J.Agardn 1879, pl. 13, f.1-4. Te Toni

1897, 294. - VB, Drift, Jan. 1949.

GIGARTINALES
Nemagtomaceack

HREMASTONA J. Agaxdh

Hemacstoma irregularis . S8D.

PB. Sublittoral fringe on an eastern reef, Jan. 1948,

Gracilariaceae

GRACILARIA Greville

Gracilaria sccundata Jarvey 1963, gyn. ne 432, Alg. Aus. exs.

Ne 3250 Jof&gai‘ﬂh 1876, 4180 ?Ea:y 1948‘ 4{7, ﬂlc 11"131!”
PB. Low reef pool, Auge. 1950.

Plocaniacese

PLCCAMTUN Lamx.

Plocaminm telfairiae Harvey 1834, 147, pl. 125. Tie Toni 1900,

595, Yendo 1915, 111. Levring 1946, 222,
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this name must renliace P. gracile in ihe first list.

Tetzasporic materisl from PRI faug. 1950) shows that it

belongs to P. angustum (J. Ag.) H,and H , which is

gpecifically sdentical with P. telfairiae

Sarcodiaceae

SARCODIA J. Agardh

ee)

avcodia 7

VB. Dzift, Jan, 1%949. (cterile).

thabdoniacoae
RH! ESE.‘:C;&'IA Harvey

Rhadbdonia piprescens Harvey 1860b, 321. J.hgardh 1851, 3543

1876, 590. Do Toni 1897, 357. Xylin 1952, 36, =
YB. Drift, Jan. 1948. PB. Drift, Jan. 1946, T'ec. 1949
5p. Drift, Aug. 1948,

Rhodophyllidaceae

RICTOPTYLLIS Xutning

Phodophyllis gunnii Haivey. J. Agardh 1876, 366. Te Toni 1897,

345, H3lin 1932, 42, Clséhymenis pnonli Hexvey 1047, 87,

Byoneaceae
ITYPHEA Lam¥.
& A S
Hiyvones

PR, Sublittoral fringe on main reef, Jan. 1945, April 1947.

Hdypnea
PB., Rear 1ittoral on a western reef, Jan. 1948.



liychodeaceas
HYCECDEL Harvey
ousilla (Harv.) J. Agardh 1876, 571. Te Toni 1897, 264,
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Zylin 1932, 64. Lucas andé Perrin 1947, 156. Acanthococcus

pugillus Havvey 1863, »l. 266. - PB, Drift, Jan. 1946.

ﬁzchoaea

P53 e "_z‘l~r‘t, Jan. ]9;’7‘

APOPHLOOPSIS n. gen. (position vreertsain)

Very similay to Apophicea Fazvey 1n babit end tetrasporic

{
veceptaclies, but differing in the meduila being cellular instead
of filasmentous.

Apophleoeopsis crugtacean ». un.

CW. In high rock pools oa the south side, Jan. 1944,
1350, The alga foims red-byown crusis with upright
projections, rarely more ithan %-4 sm. high. The texture

iz bhard and horneye.

Gigartinacese

ST T
-

ICARTINA Siackhouse

Gigartina gigantes T J. Agardh 1885, 31; 1897, 37, 42. To Toni

1697, 222. Lmecas and Fervin 1947, 152, f.24. = VB, Prift,

Jan. 1949. (sterile)

Gigartina rubia Sonder herb.

53, Sublittoral fringe onm reefs, Nov. 1947, Dec. 1945,

Jan., Dec. 1949. D3. 3ublittoral fringe, Jan. 1947, 1950.
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Gigartina

PB. Sublittoral fringe on main reef, Jan. 1946, 1947,

Dec. 1948,

Gigartina Y

Iriderea australssica ? J. Agardh 1892, 60. De Toni 1597, 130,

VB« B‘Iiit, Ja%ie GA?.

IRIDAEA Bory

Iridaea

PB, Drift, Jan. 1946. VB, Drift, Jen. 1948, 1949,
(3texile).,

haiveyi 7 Te Toni 1897, 189. Gigartina lanceolata

-
d
jein
o
i
ur
&

£

Hazvey 1860, 3263 1543, »l. 288. - ¥B. Dzift, Jaa.

39430 “.* 3 tey ila).

Binfara

MR, Lower 1ittoral, Jan. 1947,

AHODYIUMETALES - Jhodymeniaceae
BIIDERA Harvey

aplachnoides Harvey 1859, ol. Y11 (vert). J.Agaxréh 1876,

536, TDe Toni 1900, 548, ¥ylin 1931, 5. ZLucas and

$

Perrin 1947, 204, ~ PB, Drift, Dec. 1948, 1949, V. Drifs,
Dec. 1246, Jan. 19249, YR, Drift, Jan. 1946. These
specicsens are glanfarer than Harvey's, but are probably

forms of the same apecles. The differonce Loetween this

gpeeies and B. kaliformis is that iie lesser branches are

only constiicted at ths base in B. gplochnoldes, but also

at intervals in B, kaliformis.




EYMEFOCLADIA J.Agardh

Hymenocladia divaricata (R.Br.) Harvey 1858, pl. 20. J.Agardh

1876, 314. T:e Toni 1900, 502. - OB. Drift, Jen. 1950.

Champiaceae
CHAMNPIA Desveau

Champis compressa Harvey 1847, 78, »l. 30. J. Agardh 1851, 370;

1876, 305. Tie Toni 1900, 561. ZLucas and Perrin 1947,
206. - PB. Low 1littoral on edge of pools, just west

of main reef, Aug. 1950,

Champla onpogitifolia 7 J.Agardh. Ue Toni 1924, 309. Kylin

1931, 29, pl. 16. £.37. - AR. Sublittoral near Muston,
Wov. 1947, Jan. 1948, AB. Lrifd, Aug. 1248,

1 $
Chamvia
AR. Uppex sublittorsl on flats neax mouth, May 1945,

and at Pig Island, Jan. 1947.

CERANIALES ~ Ceramliaceae
Spermothamnieae
LAJOLISIA J. Apardh

Lejolisia aepagropila J.Agardh 1892, 126, pl. 2, £.1-8. De Toni

1503, 1255. Lucas ond Pervin 1747, 324 - PH. On

Lenormandia in sub-l1ittoral fringe pools, western

torraced reef, Jan. 1946,

SPERMOTHAUNION Areschong

Soermothamnion codicola n.sp. 7

PB, Drift, on Codium galeatum, June 1945, Jan. 1947.
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i)
.

Spermothamnion

LB. In outer reef pools, on Cymodocea, Jan. 1950 and

on Spyridla oonosita, Jan. 1947.

Griffithziene

CRIFFITHSIL €. Aperdh

Griffithsia spunnisna J.Agardh 1876, 68. Te Toni 1903, 1273,

lucas and Perrin 1947, 326, £.157. - ¥B. TLrift, Jen.
1946. A single tetrasporic specimen which agrees well

with specinens from ithe Tamar.

Griffithsia fonuis Agardh. J.agardn 1851, 84; 1876, 70. e

oy

Ponl 1903, 1284. Borgpeson 1920, 462, £.,423%, - AR. On
Posidonia, upper sublittoral, head of the inlet, Jan.

1950,

Lonosyporeas

BEGuCLooP0BA Setchell and Gardner

feomoncspora sustralis (Haxvey, comb., nov. sdonogpors australls,

J.igaxdh 1876, 61C. De Toni 1703, 1299. Ilucas and

Porrin 1947, 328, £.159,. Corynosvwora suatralis Hazvey
1263, pl. 253, - AR, On Hormesira , very low iitioval,

i TR

near Wuston, Jan. 1950,

PIBDUCSPORTUE  Hsepeli

Pleonosporinm comatum (J.Az.) De Toni 1903, 1309, Tucas and

Perrin 1947, 331. Loohothamnion comatum F.Apardn 1892,

43+ = CC, Lower littoral, Jan. 1948, 1950.



Callithamniesae

CALLITHAMEION Lyngbye

Callithamnion

AR. On Rlsck buoy, Sent. 1946, Jan. 1948. Very close to

C. debile H.

Callithamnion 7
PR, On Chaeiomorpha darwinii and Caulerpa longifolia,

gublittoral fringe, Tec. 1948,

$pongoclonicae

SPORGOCLONIUY Sondex

3pongoclonium congplcuua Sonder 1853, 515. . Luces 1927a, 463, =
PE. Drift, Jan. 1944, 1946, 1947, 1948, V3. Driit, Jam.

1945, 1949.

Spnongoclonium

78, Low littoral vools on a western veef, Jan. 1948

1,

Ptiloteas

TEAUTOCARPUS larvey

Thampnocaryus

PR, Drift, Jan. 1948, WB. Drift, Jan. 1946,

- Dasyphileze

PYILOMHALLIA Schmitz

Pgsilothallia ? giliculosa (Harvey) Sehrmitz. De Toni 1903, 1390.

2tilota eiliculosa Harvey 1854, 559. J.Agaxdn 1876, 7%=

¥B. Drift, Jan. 1948, 1949.
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Crouasniese

ANDITHAAMIION Haegeli

Several anecies of Antithamnion occux arouné Kangaroo Island,

but without type material it is almost impossible to determine

then. Some may belong to Antithamnionella Lyle, which has

tetrahedral sporangia. A.
A, Ramuli in pairs, distichous.

Antithemnion horizontale ¥ (Bazvey) J.Agardh 1892, 20, De Toni

1905. 1398, Callithamnion horizontale Harvey 1854, 560

J. Agardn 1876, 26. - VB. Drift, Jan. 1946, PB. Drift,

on Sargassum, Dec. 1948,

dntithaomnicon

%8, Drift, Jan. 1946. CC, Drift, Jan. 1947.

An%tituemnion (A5732, AA3Z4Z)

?B. On Cystophors silicuosa and C. intermedis in the

sublittoral fringe, Jen. 1947, Aung. 1948, Jan. 1950,
B, RKamuli in pairs, decususaie.

Antithomnlion (42560, AB659)

PB. Drift, Hay 1945. AB. Drift, Aug. 1948,

Aptithannion (413, 0351)

H. Lower littoral, om Corailina, Jan. 1947.

Antithananion (a1c, 763)

PB. Driit, on Sargassum, Dec. 1948,
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C. Ramuli in whorls of three.

Antithamnion (46500)

PB. In s littoral pool, western reef, Jan. 1948.

Antithamnion (a3426)

MR. Brift, Jan. 1946.

D. Kamuli in whorls of four.

Antithamnion (a13, 032)

PB. Drift, on Sargassum, Dec. 1948.

Antithamnion (A2558)

PB, Drift, May 1945

BALLIA Harvey
Ballis mariana Hazvey 1862, pl. 212, J.Agardh 1876, 58. De Toni

1903, 15394, Tucas and Pervin 1947, 350. - BSouilh Coast.

®inter 1937, coll. J. Cork.

CHOUAEIA J.Agazdh

Crouania mucosa N.SP.

PB. Rest, calrer parts of thae main resf, Sept. 1946,

Nov. 1947, Jan. 1950.

LASIORUALIA Hazvey

Lagiothalia (A2741)

Ceramieae
CERAMIUM Wiggers
Ceramium rubrum (Buds.) C. Agardn, De Toni 1903, 1476. Hewton
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1931, 400, £.239. Taylor 1937, 340, »l. 47, f.1; »l. 52,
£.5-7., - AR. Sublittoral near MNuston, Rov. 1947.

Ceramium (A8186)
AR. Sublittoral near Picnic Pt., Jan. 1%948.

Ceramium : (A12,942)

C¥%, HRoek pool, south side, Jan. 1950.

Ceramium §A9496)
AR. On black buvoy, Jan. 1948.

Ceramium €42573)
V8., In shaded pools, south side of Wllen Pt., ¥ay
1945, Jan. 1947, 1949, Aug. 1950.

Ceramium (A8209, 410,813)
VB, In shaded pools, south side of Ellen Pt., Jan.
1946, 1949,

Dasyaceae

DASYA Cl.Agaxdh

Lasya frutegscens? Harvey 1854, 542. Kiltzing 1864, 24, pl. 67 d-g,
De Toni 1903, 1194. - AR. Upper sublittoral, western
flats, July 1%47.

Dasys tomentossa n.sp.

PB. On Cystophoxrs silliquoss in the sublittoral fvinge,

all seasons. CC. Drift, Jan. 1947.



Dasysa (A2614)
PB. Drift, iay 1945.

Dasgya (a10,621)
VB. Dirift, Jan. 1949.

HETEROSIPHONIA lMontagne

Heterosiphonia wrangelioides (Harvey) Falkenberg 1901, 647.

Tie Poni 1903, 1223, Tucas and Perrin 1947, 317. Tasys
wranpelioides Harvey 1860a, pl. 174 - VB. prift, Aug.
1950,

TDelegsseriacesne

BRANCHICCLOSSUL Kylin

Branchioplossum crigspatnium (Hazvey,) Eylin 1924, 3. Delesseria

crizpatuls Harvey 1863, pl. 268. J.Apardh 1876, 265.

Hypoglossum crispatulum, Tie Toni 1900, 688. - VB. Drift,

Jan. 1949 .

HYPOCLOSSUM Kiltzing

Hypoglossum microdontbum J. Agardh. Te Toni 1900, 691. = PB.
Drift, Jon. 1948.

SARCOMPEIA Sonder

sarcomenia corymboda J.Agardh 1896, 134. De Toni 1900, 757.

Tucas and Perrin 1747, 234.

PLATYSTIPHONIA Bargesen

Platysiphonis minista (Ag.) Borgesen 1931, 1-9. Sarcomenia

miniata (Ag.) J. Agardh 1896, 133. Te Toni 1900, 735. =



VB. In rear 1littoral pools on reefs in the bay, Jan.
1950. PB. In = shallow pool on the west side of the

main reef, Jan. 1948.

HRIINEURA Harvey
Hemineura wilsonis J. Agardh. Te Toni 1900, 720. Kylin 1924,
6. -~ WB. Trift, Jan. 1946.

Nitophyllieae

ACROSOEIVY Zanardini

herosorium ciliolatum {(Harvey) ¥ylin 1928, 78. Iitophyilum

ciliolatum Harvey 1854, 549. Aglsonhyllum ciliolatum

Ziltzing 1869, pl. 7. - VB. Shaded end of pool 1, south

gide of Zllen Pt., Jan., 1948,

IETEROLCKIA J. Agardh

deterodozis denticulate (Harvey) J. Agsrdh. Te Toni 1900m,5697.

Kylin 1924, 45. Telesseria denticulata Tarvey 1854,

548; 1863, pl. 244. - V8. and PB. Dxift, Jan. 1948.

BYMENEWA CGreville

Hymenema multipertita (H. and H,) Xylis 1929, 11, pl. 8, §. 20.

Nitophyllum multipartitum Haxvey 1847, 121. J.Agardh

1876, 457, Te “Poni 1906, 653. Aglaophyllum multi-

partitum Kitzing 1869, pl.7. - PB. Sublittoral fringe,
Jan. 1948,

LEYRIOGEAILE Kylin

Myriogramme caviiZaginea (Harvey) comb. nov. Iitophyllum

Gartilaginea Harvey 1854, 549. J.Agardh 1876, 459.
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T'e Toni 1900, 634. Xylin 1924, 96. - V3. Drift, Jan.
1948, PB. Sublittoral fringe on a western reef, Jan.,
Dec. 1948. The carpospores occur in distinet chains,

which is characteristic of Uyriogramme.

BITOPHYLLUYM Greville

Nitophkyllum pulchellum ? Harvey 1854, 549. J.Agardh 1876, 447,
De Toni 1900, 627. ¥ylin 1924, 96, Kiutzing 1869, pl.

5a=b. - AR, Upper sublittoral near Muston, Hov. 1947,

Lec. 1949 'y

Uitophyllum

AR. Sublittoral amongst Posidonias near the mouth,

liay 1945, Jan. 1946,

PLATYCLINIA J.Aparéh

Platyclinie crispata (J.Ag.) De Toni 1900, 670. Iylin 1924, 66

Neuroglossum crispatum J.Agardh 1899, pl.2, f£.8. -

¥B. and PB, Drift, Jan. 1946,

Rhodomelaceae - Polysiphoniese

POLYSIPHONIA Greville

Polysiphonia blandi Hazrvey 1862, pl. 184, De Toni 1903, £99.

Tueas and Perrin 1947, 269, £.125, - AR. OR red bhuoy,

Jan. 1945, PB. On main reef (rare), May 1945.

Polysiphonis compacta Lueas 1913, 56. Te Tonl 1924, 399. Iuecas

and Perrin 1947, 276. - ¥R. fower littoral, Jan. 1947,
VB, Lower littoral in bay, Jen. 1950. PB. Lower littoral



Pec. 1948 and on a chiton in the sublittoral Iringe
- ?

May 1945, CW, Lower littoral, Jan. 1946.

Polysinhonia constrieta u.sp.

AR. On buoys near mouth, Jan. 1946, 1948,

Polysiphonia densa r.sbe

PB. Sublittoral fringe, main reef, Aug. Tec. 1948.

Polysiphonia mollis Hooker and Harvey 1847, 43. Zutzing 1863,

ple. &8 p-c, Ti¢ Toni 1903, 877. Tucas and Perrin 1947,

267. - AR. On %Zostera on the tidal £lats and on the

buoys, all seasons. P. z0siericola Lucas is not

significantly differant from P. mollis.

Polysiphonis (4 siphons)

#R. Lower littoral, Jan. 1947.

Polysiphouia (4 sipbons)

PB, Shallow pools on msin reef , Jan. 1943,

Polysiphonis (7 siphons)

¢C., Lower iittoral in inlet, Jan. 1950. P3B. Lower
1it4oral on main reef, Jan., 1949. URB. lié littoral,

Janie 1946»

Lophothaliese

LOPHOTHALIA J.Ag.

Lophothalia hormoclados J.Agardh 1890, 59. Palkenberg 1901,

534, Te Toni 1903, 1019. lasya normocladog, Harvey

1847, P065, ﬁ.26&. el ?B. Drift’ J&n. 19460
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Chondriesae

CHONDRIA C.Agardh

Chondria
AR. Upper sublitioral mear mouth, Aug. 1948. 8®P. Twrift,
Aug. 1948

Chondris
PB. Sublittoral fringe, mostly eniphytic on other algae,

all seasons. 7B, Sublittoral fringe, Jan. 1947.

Launyencieae

CORYUECLADIA J.Agardh

Corynecladia umbellata J.Agardh 1876, 643. UTe Toni 1903, 810,

lueas and Perxyin 1947, 250. - DB, On sides of outer reef

pools, Jan. 1950,

LAURTECIA Lamx.
U VA RS RO O SR

Laurencia filiformis (Ag.) lontagne. larvey 1847, 84, J.Agardh

276, 644. TDe Toni 1303, 779. TYamada 1931a, 226.
Lucas and Perrin 1947, 247. = AR. On buoys =zné in the

upper sublittoral, =1l seazons. XP. Drift, Aug. 1948.

Launrencia forsteri (liert.) Greville. iarvey 1847, 85. Zutzing
1865, pi. 46¢-d, D@ Toni 1903, 77%. Yamada 1931a, 213,
pl. 13a. Lucas and Perrin 1947, 247. - PB. Drift, ¥ay

1945, VB, Dxift, Jap. 1247,

Laurencia regia Harvey 1843, syn. n. 309a. Yamada 1931la, 234,

ple 228, = AR, {no detailsj.
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Laurencia

AR. Upper sublittoral, Aug. 1948. - 4B. Drift, Aug. 1948.

Pterosiphoniese

APHANOCLADIA Palkenberg

Aphanocladia bicornis n.sp.

B, Drift, Jan. 1946. V3. Drift, Jan. 1948, 1949, 1950.
P8, Trift, Jan. 1944, 1946, 1947. 3Sonder gave a

nerbarium name of Rytivhloea bicorris 4o this species.

Herposirhonieae

DIPIEROSIPHONIA Schmitz and Falkenberg

Dinterosipvhoniz dendritics (Ag.) Palkenberg 1501, 324, Te Toni

1903, 1047. Rorgesen 1918, 292, £.290-291, Lucas and
Pertin 1947, 291. - PB, Cn Gigsriina in the sublittoral

tringe, Tec. 1948,

Dipiterosivkonia heterociadda (J.Ag.) Falkenberg 1901, 320G, %.3,

f.1-3, De Toni 1903, 1046. Polysiphonis heteroclada

J.Agardh 1885, 98. -~ VB. On ¥yriodesma latifolia in

Large pools, south side of Bllen Pt., Jan. 1946.

T'ipterosivhonla ? proremens (J.Ag.) Falkenberg 1901, 328.

Te Toni 1903, 105C. Lucas and Perrin 1947,

W]

92, -

DB, In outer reef npools, on Cymodocez, Jan. 1950,

IERPOSIPHONIA Hsegeli

Hernosiphonia versicolor (H. and H.) Falkenberg 1901, 315.

Pe Toni 1903, 1056. TIucas and Peryin 1947, 293, £.13%8.
Polysiphonia versicolor, Harvey 1847, 48, pl. 16.
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Eitzing 1863, pl. 31 a-c. - PB. Drift, May 1945, July
1947, WB. Dxift, Jan. 1946.

Lophosiphoniese

LOPHOSIPHONIA Falkenberg

Lophosiphonia

RP. Lower littoral pools, Jan. 1947.

Amansiese

LENORIANLIA Sonder

Lenormandia pardalis J. Agardah 1894b, 8C. ©De Toni 1903, 1119,

Lueas and Perrin 1947, 302. - PB. Urift, Jan. 1944,1946.

Lenoymandia

PB. Sublittoral fringe on western terraced Teef, Jan.
1946, and in a shaded vool at the rear of the main
reef, Jan. 1948. IB. Sublittoral fringe pools, Jan.
1950,

VIDALIA Lamouroux
Vidalia 7 (A6960)
X. Drift, Jon. 1948.
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CYANCPHYTA

CHROOCOCCALES - Chroococcaceae

GLOEOCAPSA Kutzing

Gloeccapsa membranina (ﬁenegh,) Drouet and Taily.

Chroococeus membraninus, Rabenhorst 1932, 238, f. 1ll6a -

HR. On sides and hottom of high littoral pools, ,amongst

Lyngbya semiplena, Jan. 1950,

PALMOPHYLLUM

Palmophyllum crassum (Nace.) Rabenhorst

AR, 1id littoral and fleoating in Pelican Lagoon, Jan.
1950,

NOSTOCALES - Oscillatoriaceae

LYNGBYA Agardh
Lyngbya aestuarii Liebm. Gomont 1892, 127,7l. 3, f.1,2. Setchell

and Gardner 1919, 75. Rabenhorst 1932, 1052. - AR. Aa a

£ilm on mid 1littoral rock in Pelican ILagoon, Jan. 1950.

Lyngbys lagerheimii (Moeb,) Gomont 1892, 147, »l.4, £.6,7. =

VB. 3haded end of pool 1, south side of Tllen Point, Jan.
1950.

Lyngbya meneghiniana (7utz.) CGomont 1892, 125. - VB. shaded end

of pool 1, south side of Tllen Point, Jan. 1950.

WICHEOCOLEUS Desmaz.

Microcoleus chthonoplastes Thuret. Gomont 1892, 353, pl. 14,

£, 5-8. Setchell and Cardner 1919, 86. Rabenhorst 1932,
1133, £.73%. - AR, As a £ilm on mid littoral rock, and on



mud below samphires, in Peliean Lagoon, Jan. 1950.

3B. Just below water level in a shaded pool, Jan. 1950.

Microcoleus tenerrimus Gomont 1892, 355, pl. 14, f. 9-11.

3etchell and Gardner 1919, 87. Eabenhorst 1932, 1135,
£.740. - 3B. Just below watexr level in a shaded wnool,

Jan. 1950,

OSCILLATORIA Gomont.

Oscillatoria lasetevirens Crouan. Gomont 1892, 226, pl. 7, £.11.
Setchell and Cardner 1919, 64, Rabenkrorst 1932, 949. -
SB. Just below water level in & shaded pool, Jan. 1950.

SPIRULIBA Tuxpin
Spirulina major Kitz. Comont 1892, 251, pl. 7, £.29. Setchell

and Gardner 1915, 56, pl. 1, £.5. Babenhorst 1932, 930,

£. 595 - VB, Shaded end of pool 1, south side of Ellen

Point, Jan. 1950.

Microchastacese

TREMYRLLA J. de Toni

Fremyella grisea (Thuret) J. de Toni. Microchsete grises,

Rabenhorst 1932, 666, f£. 427. - AB. On wood in low
1littoral, Jan. 1948.
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INTHODUCTICK

Americsn Kiver is a tidal inlet from the north coast
of Kangaroo Island, oxtending to within half a mile of the south
coast. The term "River" is a misnomer as the amount of fresh
water ontering the lagoons is negligible.

From a narrow neck about a quarter of a mile wide the
inlet widens into several extensive lagoons, measuring some 5
miles in s north-south direction and 4 miles from west to eamt,
Prom the opening a narrow channel (2-3 fathoms deep) extends up
neot Vusiton istty and into Pelican lageoon, where several small
islands occur. (sec map.) M™ie channel is bordered by sandy or
muddy tidal flats which are covered by less than 2 feet of water
at low tide, with the shoreward paris usuvally exposed. The
drop-o0ff ovexr the flats is very gentle, sometimes less than one
foot on & flat 600 feet wide. Parts of Pelican Tapgoon are from
two to five fathoms deep (shown by lighter green in the map.)

In the first pepor of this series (Womersley 1947),
the basic terminology used in describing the zonation of oxpanisms
on Eangaxoo Island coasts was ouilined, and tris has been
further digscussed and slightly modified in a separate paper.
(womersley and Edmonds 1951, in press; see also Pt. VII of this
theszig). In Paxrt I reasons were also gliven for regarding
American River Inlet as o distinct formation, and this will be
further discussed laler in this paper.

In December 1949 the South Australian Harxrbours'® Board
established an sutomatic tide gauge at American River Jelty.
The continunous tidal records from this have made posgible an

sttempt to correlate the zones of algne and animals with the
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tidal fluctuations, and to define critical tidal levels.

The entire coast of the inlet has bheen covered during
this survey, mainly during January 1950. From these detailed
observations broader generalisations have been drawn, and it is
clear that while the basic zones of organisms are guite stable,
minor species of the sublittoral fringe and lowest littoral
rnay vary in their presence and distribution in different seasons,
Sufficient boat traverses have been made across the deeper paris
of the lagoéns to show the dominant organisms, and information
from Mr. E. Satclif?, a local fisherman, supporits the conclusions
drawst:.

The names of the islands in Pelican Lagoon sre those
used locally, but the more prominent points around the lagoons
have been gilven names for convenience, ss there seem to be no
lceally used names.

This paper slso deals briefly with those animals which
form a conspicuous and important part of the zonation. The
arca imnresses oac as being s "moologists paradise™, and a

dstailed zoologleal snxvey of the inlet would be of great interest.

THE ENVIRCHMEND.

The Subgtratum

The tidal flats are composed mainly of black mud, 4
to 10 inches deep, often with a layer of sand on top. feaxy the
shore the mud or sand layer ig shalliower, sometimes with exvosed
Tock. The mid snd wupper paris of the littoral zones conaist
of either sandy beach, samphires, or the hase of low rocky cliffs

of calcareous sand rock (gee »l. 1, f.i, 2.).
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Wwhere rock is exposed, marine algae occuxr directly
attached to it, but wherever there is a layer of mud the alpae
grow either on molluscs in the mud (e.g. Hormosira on
Brachyodontes) or on the marine angiosperms which cover most

of the tidal flats.

The channel supports plant growth mainly on the uppex
gides, as the boitom vonsists of loose shells and the current
(up to 2% knote) prevents a stable substratum. Occasional
patches of rock near luston and American River jetiy allow the

develosment of some brown algae, mainly Sargassum.

The Tides

The coatinuous tidal-curves obtained at American Rivex
jetty were grapned in wsekly periods from January lst. 1350
onwards, and fromw them mean sea level and wmeans of the nigher
and lower daily tides were calculated. Several 24 hour suiveys
done previcusly at American River jetty, Muston and in Pelican
Lagoon simultanecusly show that the tides are of the same form
shroughovt the inlet and of very noarly the same amplitude.
(see Pt. I, £ig.2,) Differences in amplitude from American
River jetty to Pelican Isgoon are ususlly less than 2 'inches in a
rise of 3% to 4 feet and this difference may sometimes be due to
wind effect.

The tidal range at Americsn River jetty, is usually
3.9 t0 4.3 feet (extromes of 5.4 and 4.8) for spring tides and
3.0 40 3.6 f£oot (extremes of 3.75 and 2.0 or less)for neap
(dodge) tides, but the range is exiremely variable.

The tides at Muston =2re %, to 1 hour behind, snd in
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Pelican Lagoon up %o 2 hours behind ths tides at American Riverx
Jettye.

An examination of the tidal curves for the first eight
months ofvléﬁc shows their great irrepularity compared with many
other rogions. (e.g. compare the curves given by Doty 1946, fig.
1 for the Pacific Coast of the United Stiates of America). Tides
in many localities in South Ausiralia are noted for their
irregularity, both at one loeality and between different local-
itisa. Some examples of the American Rivex Inlet tides are
given in Pig. 1. Curves 4 and € are of spring tides, curves
B and D of neap (dodge) tides,

At spring periods the tides are semidivrnal, bdut
the two daily tides may be almost ecual in amplitude (£fig. 1A)
or markedly uneuuasl (fiz. 1C), or beiwsen the two types.

The highest tides usually occur between 0 and 3 days after uew
or full moon, buit may oceur at other times. The three highest
tides recorded ocenyrryed at full moon, 1 day after and 2 days
before full moon. Rarely do ithe loweat tides of the spring
period ocecuxr at the same time as the highest tides, wut are
most irrepular. Ir fact, the lowest tides more often ocoux

at the'"dodpe" periods.

A%t the neap period the "dodge" effect occurs, but
is shown in different ways. In wost cases only one tide

)

pexr 24 hours occurs over 2 t0 B days at the neap period {(fig.
13), bui oceasionslly 2 tides of lesser ummplitude oceur; oun
other occasions s more typical "dodging" tide occurs, with the

water level remaining slmost stationary for 6 to 10 hours

te2



(£ig. 1Dj. Whem the single tide occurs, the low level is
usually lower than tides before and after, while the high may
be nearly as high as some spring tides, The neap period occurs
at very varying times, irom a day before the first and +third
quarters of the moon to 4 or 5 days after.

Bven when the tide is ebbing or ilowing relatively
strongly, it may be very irregular over short periods, some-
times dropping or ¥ising =8 much as 4 $o 6 inches from the
gaonetal trend of the tide.

In calculating means of tidal levels it was found
inposasible to average asuch lovsls az hisgh and low water of
gnring and nesp iides, dve to this irregularity. Heans of the
following ievels could lowaevey he calculated and are given

below {Table 1.)

HMean of the higher of the two dailly high wsters B.H.H. W,
Yean of the lowey of {the two daily high watwers MoL.H. W,
lean of the higher of the itwo daily low wsiors MHeHaLeWe
ilean of the lower of the two daily low waters MaTleL.We
Hean sea level HeSela

These levels ave similar to those used by Doty (1946). theoush

not o comprchensive. At the nesp periods, when only one
high and one low tide oceurrved, Le.d.%. aud H.l.W. were omiited,
Records for Januvary, February and April avd incomnlete, a8 shout

] week's readings were not itaken in esch month. 5
£
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TABLE 1
¥*
Pidal Dats, American ikiver jetty, 1950. (fignres in feet)

jJ}QHQH.WQ M.L.E.Z‘?. 1‘-&0501!0 ﬂi-ﬂ.iﬁ.f-‘o LI-L.L.VN.

January 4,88 3451 3.01 2.28 1.37
February 4047 3447 2.73 1.94 1.01
Narch 4,35 3.52 2.64 1.71 0.99
Apzil 4,50 3.23 2.68 1.61 1.1
ilay 5.13 3413 5413 2.00 1,66
June 533 3.21 3429 2.417 1.73
July 5.19 3.4l 3,16 2,36 1.61
fungust Z,54 3.83 3.11 2,16 1.49

Average to
end of Auguﬁt 4.88 3.37 2098 2—”,.08 1.39
Highest high water in 8 months - 7.1 feet.

Lowest low water in & months - 0.0 feet.

The variation in the means from month to month is
considerable. Figures for June and July tend to be higher,
and for Pebruary, lMarch and April lower than the average.

A partial cause of the tidal irregblarities ig the
wind. Strong westerly winds acrosa Investigator Strait (26
miles wide) raise ihe sea level generally in the gulf region,
as the waier cannot be forced out through Backstairs Passsge

(10 miles wide) to the same extent. This results in higher

¥ A11 tidsl figures are based on, Or corrected to. the Harbouxs

Roard tide gauge at American River jettye.



tides at American Eiver Inlet. A south wind tends to have the
opposite effect,

Little is known of the cause of the dodge effect, which
ig largely confined to the Gulf Reglon in South Australia, The
hypothesis given by K.W. Chapman (1924) is that during the neap
period the sun and the moon, together with the other tide pro=-
dueing forces, exert slmost equal but opposite effects, one mmlli=
fying the other, It has been suggested that the sbnormally
large effect of the sun is due to the synchronising of the natur=-
al period of swing of the basin of water between Austiralia and

Antarctica with the period of the tide producing forces.

Bxposuze to sir.

e time (as ) covered by water at different heights,
for each month of 1950, is given in Table II. The {figures vaxy
very considerable from month to month, and also for weekly periods
within each momth. This ig a direct result of the tidal
irregularities. The heights for which percentages have been
calculated cprrespond to the main changes hetween zones and
to tidal levels given ir Teble I which lie within a zone.
Psble II will be referred to later when dealing with critical

lovels.

165
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TABLE II
Pime (as %)during which certain levels are covered.
Height 5.3 4.9 5.4 340 2.6 2.1 1.4
(feet)
HeloeHolla MeSelia MeHoLoWe ¥,L,L.Wa

January 3.0 645 3348 46,3 60.6 787 93.8
February G 2.2 27.3 40.3 52,4 69.2 87.8
Harch 0,3 1.5 2345 34 .6 48,5 66.2 86.5
April 1.3 4.3 22,1 31.9  33.7  65.7  88.7
May 4,1 T8 37.8 47.6 60,8 81.5 9546
June 740 12,2 38.7 51.8 66.6 86.0 98.6
July 5.9 10.2 39.5 49.7 64 .4 80.4 9245

iuguﬂt 3.1 8.0 37.8 49-5 6509 79'6 95.2

dean 543 6.8 33.1 24,5 5705 76'5 9205
(8 months)
Wind .

The prevailing winds are from south to west, with some
northerly winds in summer. The eifect of westlerly winds in

causing generally higher tides has been referred to abovse.
Within the inliet mild breszes have little effect excernt to cause
waves in the channel. Aowever, on one arez of the north coast
of Pelican Lagoon the water is 4 or moxre feet deep st the base
of wertical cliffs, and even a light southerly wind (having
passed over 2 or 3 miles of water) causes continuous lapping of
waves on the bese of the cliffs. This resgults in some 200
yards of coast which is more allied to other arsas of the north

coast of Zangaroo Islandithan to the rest of American River

Inlet, At Salt Lake Point also wave action is more pronounced
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and some organisms characteristic of the Sheltered Rocky Coast
Subformation occur hers.

Strong winds (especiaily in late winter) will cause wave
action along the edge of the channel sufficient to remove many

epiphytic algae from their angiosperm hosts.

Wave action.

%ave action is comnietely dependent on wind, and under
calm conditions the water suxface is auite smooth. Tave
sction on the whole is very alight, snd is one of the main causes
of the digtinctness of the American River inlet. Several minox

exceptions have been mentioned above under "wind",

tater Turbitity

Phe water carries a certain amount of fine suspended
mué, especially in sund near the channel when strong tides are
rwining. The bottom of the channel (2-3 fathoms deep) can
only be seen when there is po tldal current. The turbidity
doubtless has some effect on the organisms, and is possibly a
puttial cause of the yellow, or grey ox brownish colour of most
of the Rhodophycese, in contrast to the hyighter vel colour

of deeper and cleanexr water forns.

Temperature

ALy temperaiures given for Kingscote in Pt. I probably

apply fairly well at American Riverx inlet, though cool south-
erly breezes would have greater effect in the inlet. The
Lingscote figures show a range (monthly averages) from 8.7 -

14,2 € in July %o 15.6 - 22,7 C in February. Probably
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more important that mean temperatures nowever are occasional
very high temperatures (1000 F.) ip summer, which cause extreme
conditions during low tides on the flats,

Sea temperatures range from sbout 10°C on the tidal flats

and channel on coléd winter days to 23°C in the channel and over
30°C on shallow flsts on hot summer days. The annual, and also
the daily range in summer, is great, and doubtless prevent some
algsl specios from ocourying in the inlet. The annual range is

% to 5 times as great as on the south cosst of Xangaroo Island,

Shade

liost of the intertidal zones are exposed to full sunlight
except the upper littoral (occasionally slso the mid littoral)
which occurs at the base of low cliffs. Tre upper littoral is
often completely chaded, ov has many shaded holea snd crevices

which allow the development of the zlgae Bostrychis and Gelidium

3alioity
The following ranges in chlorinity were obtained during
a 24 hour survey on January 20th.-2lst., 1946.
American River jetty 1957 = 20.0
Muaston jetty 19.9 - 20.1
Pelican Lagoon 2045 = 20.6
The increase in Pelican Lagoon is due to greater isolation of
the water with suurmer evaporatidn,
The amount of fresh water entering the inlet is negligible
excapt after heavy Taln, when a few creeks nay {low, and even

then they exert only a minor local effect. On rare occasions

<
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very heavy rain during low tides may lower thae chlorinity on
the tidal flats. |lDuring January 1946, over 5" of vain fell in
four days, and al one stace the culorinity on the tidal flats
was 16,7 - 17.6 . TPor seversl days afterwards there was a
noticeable stench of decay, apparently from algae killed by ihis

low salinity.

Oxygen.

Oxysen saturation of the waler varies considerable during
the day and night., Pigures of 1307 saturation during the day
in cwmmer zre common, &ropping to 50-607 at night, Broken watex
tends to keep this lziter figure higherw. In shallow water over
donas slgal growth, saturation fignres as high as 200° oceur.

The oxygen in the water iz controlled firstly by the
plants sresent, and secondly Ly wave action and hroken water,
which tend to keep the ssturation nearer 1000. Cxygen satura-
tion is ¥arely if ever likely to heipontrol?ing factor in

algal growth or digtribuiion.

Samples taken in January 1946 showed varying phosphate
figures, moatly beiween 2 and 16'p.p. 107 ﬁoa/r. One sample
from Pelican Lagocon contained 65 b.p. 109, bt fhis was prcbably

a loeul effect due to hird eolonies.

L. R S
Hitrate

In six samplen taoken at the same time as the phosphate
gamples no nitrete couléd be detacied, Bow niirate is usual

in South Australian waters. Both low paosphate and low nitrate



are due largely *c the absence of any large rivers in the region,
but at American Hiver inlet may also be dne %0 a high phyte-
plankton pomulation.

On Shag Hock, in Peliecan Lagoon, Gayells occurs plenti-
#ully on rocks where shags roost. As in many localities in other
counitries, Gayella {ana‘giggigig) occurs where there is nitrogen-

ous excrement from birds.

ZOMATION IN RETATION 10 TIDAL LEVELS,

Zonation of algae and animalsg is Aelativeiy eonstant
thyougtiont the inlet, sspecially at or helow the mid littoral
level. However, two types of coasl are found within the inlet,
resulting in diffevences 2t the vrper littoral and suprralittoral
lovals.,

l. Kocky cliffs (6 to 30 ieet high, descerding io the mid
iittoral, with shaded hollows at iheir base. (fig. 2,
Section By »l. 1, fip. 2.) Cliffe occur around moat
of the islands in Pelican Iageon, on much oi the vorth
gside of relican Tagoon, and as outerops elusewhere in

*

g inlet.

2. Areas where the tidal flats shelve gently through the
littoral, wiih samphives or shelly beaches in the upper
1ittoral and supralittoral. (£ig.2, Section &; »l.l,
fig.1). Homt of the coast from Americanm River jeity
to Muston sund on o the head of ithe lagoons ies of this
type, wiilie smaller aress occur in Pelican Laggon.

The lavger areas of samphires are shown in the map,

0
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but a fringe of semphires oceurs around most of the

coagt where there are no rocky cliffs.

The Typical Zonation.

The typical zonation where cliffs occur is shown in

fig. 3. (see also fig. 2, Section B).
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The Sunralittoral.

The supralitiorsl is gonerally a2lmost bare of macro-

geopic organisms. Occasional Bembicium melanostoma may extend

into 1t, snd the lichen Verrucaria microsporoides ifyl. ocecura

in the lower part as tiny black spota, which in some places give

a dark appearance ic the rock.

The littoral

for convenience the littoral mat be divided into three
ZoNe3 e

Upper littoral. On rock rnot in shade, the wnpper limit

of the littoral can nrobadly best be placed st sbout M.W.UH.W. ox
just sbove (about the 5.0 f£t. level). The chief organism here
is the mollusc Bembicium, which sxtends upwards from the wmide

1ittoxal, In some plumces Verrucarlia darkens the vock.

In shaded places, Dostryehia simpliciuscula occurs irom

5.4 foet 10 4.5 feet, and Ssiidium pusilium from 5.0 feet o

3.4 foot. The levels of these algan are as much dependent on
shafe ag oo 1idal exposure, and ave therelore raiher varisble.

Gelidinm tends to oceur in less shaled vliaces lhan Bogtrycnia,

asometimes whero direct sunlight £2lls orn it Jor zioxt periocds.

i#i¢ littoral. This rone is dominated by Bembicium

(pr. 3, fig. 2), which is one of the few crganlsme able to
withestand tho exposire to aly andé to direct sunlight of the
sone. The lower 1imit lies at the 2.5 - 2.6 £t. level: above
about 3.5 feet on unshaded rocek Bembleium becomes less commoti,

but individuales can be fownd =mell above thig level. "he

73
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bivalve lodicius avreolatus may form patches in the mid littoral

and become co-dominsnt with Bembicium (vl. 4 fig.l). Small

communiitics cof Nntoromoipha clatizate may also oceur herve.,

Lower littoral. Tnis zone is dominated by Hormosira

banksli throvgheut most of the inlet. Ite limits are from
2eD ~ 246 fooh 0 1.3 ~ 1.4 feol., sand the lower 1isit corresponds

G}. O %313/ ?50 e ks 5 I.'t We

The Sublittoral,

The littoral - gublitiorsl boundary lies at the junction

of the Formos 1ra zone and a zone of red aslsse dominnted by

e

i3 86 1.2 « 1.4 faet

P

Hynnea and Spyrldis. The wpper 1imii
(.l.L.%. ). Thie zone extends down for oaly a short disiance,
rerely mors than the C.C £t. level, thoungh isolated visnts mar

oceny lower, Thie Hypnea - Spyridia zone is referred to as the

sunlittoral fringe (gse Pu. ¥II).

ostera muelleri cceunrg from about 0.5 feet to -3 feet

or towexr, though in soms sreas it occurs a3 high as 2.0 FTeet,
Srowth ie beat where it is never pronerly exnosed,

Pogidonia snatralis forms dense "meadowa” from -N,5faet

downwards, aspecially in deoper water in Talicern lagoon,

Zzonation vwhere ¢liffs do not occur.

This is essentlally similar fo the zonaiion desgridbed

above, excent that samphires (Salicornia, Arthrocnemum) oceux

in the upper 1ittoxal (3.5 feet wpwards) and supralittoral. {£ige
2, Section Aj; pl.l, fig.l; vi.2, fig.1). The roots and lower

stems of these nlanis are flcoded at high tides, 2nd low vlarnts
¥ &
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may even he completely covered. In the shade of the samphires,

Bosirychis and Chaetomorvha capillaiis ocour, with Gelidium

oni the lower stems.,

Variations on the typical zonation.

On Shag Rock in Pelican Lagoon, Gayella polyrhiza grows

ag mats on the rock in the supralittoral where shag excrement is
plentifull, Only occasional spray reaches this zone.

4% Galt lake Point, wave asction becomes moderate as the
prevailing south west wind blows across 2 miles of water. Tue
to the wave actlon the zonew axe slighily slevated ané 3evaezral
Species occur hexe which are more characheristic of the Zheltsred
Roeky Coaat 3Subformaiion {sss fig. 2, Sechion (). Zones below
the mid- littoral are typical, but in the mid littoral serpulid

worm tubes (Galeolaria caespitossa) oceur at the base of the cliffs

and rocks, while in the upper littcral the barnacle Tlminius
modestus is common on rock faces exposed Lo the waves, (ice.

facing ths south~west). Soattered ilelaneriis melanoiragus also

occur. Hevertiheless, Bembecium is dominent in the wié littoral

generally. In the supralittoral a few Helsraphe ncifasciate

OCCUTr . The lichen Verrucaris is zleo wore prominent in the npper

littoral and lower supraliittorsl.

An srea of the central morth coas® of Felican lagoon,
goma 300 - 4CC yards long, consiscis of c¢liifs dropning vertically
to below low tide level, with ne interiidal Llat. Here, also,
wave action is grester then eisewhere in the inlet, dve to deeper

water at the bage of the cliifis and 2lsc (o stronger wind action

across Felican Lagoon. A a result of the stronger wave action,



the zZonation nereis more like that outside American River inlet,
The organisms mentioned in the pwevious paragraph occur here,

and in addition the sublittoral fringe is dominated by ithe brown
alga Cystophora polycystidea. This algz is not found elsewhere

in the inlet, but is characteristic of the north coast of
Langayoe Island, Hormosira oceurs as s very compnressed zone
(with dense tufis of Janis sp, awpongst it) on a small vocky

ladge in the lower litioxal. Poyssonnelia gunniang and a

lithothamnion zrowing on Hrachyodonties erosus are other unusnal

componenis of the sublittoral fringe.

This avea of coast 1o veally a fragment of the 3heliered
Bocky Coast bubformation within imerican River inlet, and
demonstrates the fundamsntal importance of wave action in dater-

n

nining %he algal formations,.

Ciitical levels.

, Beveridge ¥ )
Doty (1946), Lhapman {(1950) and others have found that

certain tidal levels {"eritical levels®) correspond to the
breake between zones on the shore. An attempt has Leen mede
to relate the zones gt American River inlet %o 4idal ievaels, but
owing to the relatively mwnall tidal rige and great irregularity
in the tides, the attemnt has met with only limited success.
Table I gives the means of tidal levels which were
calevlated, If these are compared with the breaks between
zones (fig. 5,, it is evident that two levels can vrobably be
termed critical. These are i.b.le¥Ws which ig very closé to

the Hormosiya - subliittoral fringe break, and M.L.H.W. which

16



corresponds %o the lower iimit nf Gelidiunm. The other tidal
levels in Table I come within zones and do nol appesr to be
critieal,

In tbe upper littoral, the determining Factor is shade
rather than tidsl fluctuations, so that close correlation of

Bostrychia and Gelidium limits with tidegs would not be expected.,

There remoins however, one clesr cut level that cannot
at present bo related to tidal levelg, i.c. the avper limit

of Hormosira, which falls about half way between M.H.L.", and

HeBule

The degree of exposure %o aly is probably an important
detormining fecature of the sonation, and 1g directly demendent
on tidsl flueinations, Table Il gave nonthly percentage times
during wihich certais levels are covered, =nd the following are
the 1imlts for the meln intertidel zonen,

The Upper littoral (Bostrrehias and Gelidiwm) is coversd bveiween
p-L PRt i SOty | SR Oty e R e ]

g A

The mid littoral {(RBembicium) is covered betiweon 33 anéd 57, of
the time {(monthly extremes 2205 to 405 ard 345 %o 675).

The lower littoral (lormosira) is covered between 575 aud 927 of

the time (monihly oxtremes, 34% to 675 and 87 to 99.).
The sublittoral fvinge (Hypmes - Spyridia) is covered for more
than 925 of the tine.

Phe monthly variation {(and to =n oven larpger extent
the daily variation) in exposure to air of the different nones
ig very conaiderable. Ii scems imposszibls o comaider any

particulay ovrganism as sharply limited by a certain degree of

(N

3% and 33% of the time {monﬁjg extremes, 0% to 75 and 225 to 4034),



exposure, partly no doubt because of the importance of the othex
factors, such as shade and in the case of Hormosira the presence

of reservoirs of water in each vesicle.

TE PLANT AND ANTWAL ASSOCIATIONS

The more exdensive plant associations of the tidal flate
are shown in the map, which was drawn f£rom aerial photogravhs.
Owing to the secale, it iz not pogsidlas to show associntions
uigher (i.¢. nearer the shors) than the Pormegiza ussocietion as
they form comparaiively narrow bands. For the same reason the

sublittoral fringe association of Hypnea - 3pyridia is not shown,

hut it ococurs veitwaen Jormosira ané Zostsya, often mixiang with
k . ? i

the laiter.

The +idal £lats sre very lazgely covered with planit
ave
sgzowth, but there a few sandy aress which apparently do not

provide a suitable svheiratvm for alpae oy any of ithe auplosperms,

£

Theste sandy areas are left wicolouvred irn the map, but they oiten

bear communities of Zctocaryus confervoides and Polysiphonie

patersonis, both growing on cockle shells buried in the sand.
flosat of the 1idal #£lats are covered by merine sngio=-
aperms . Thege are the only planis whiech can colonigse sandy o

muddy acces, bdul fhey provide 2 place on which many algae can

{':30‘ ™
he maln plant and aninal associations will be described
28 they oceur from the supralittoral downwards. “pecies for

whieh the sessonal dlsizibtuticr 1o not given almost cexrtainly

«

occur ithrouvghout the year,. Veriations from the typiecal

ng
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zonation have been described proviously, so only the main

asgociations will be described here.

THE SUPRALITTORAL

1. Gayella pdy niza association

Gayella polyrniza oceurs only on Shag Rock, where there

is excrement {rom a chag (cormorant) colony. It forms thin
groon mate over the rock and is best developed duvring winter,

In Pt. T i% was revorted as Prasiola, ané like this closely
related genus it is dependent om ar increased supply of sitrogen,
Cayella on whag Hoelk iz rarely wet by spray and is ag much =

texreostrial as 2 mavive alga.

PHE LITPORAL

2. Bogtiychis gimeiiciugcula agsccianlicn

Bogtrychia ccours only in well shzdef vlaces of the

upper littoral, vevally ag scattered paicies Lut frequeally
AV . B | il o8 2 - T o A | L T o
1lining the flooxr and sldes of ammall caverns (6-8 feet long)

the base of the ¢liffs, It Forme soft, durk-brown mats, -1 cm.

thick (»l. 2, fig. 2). DBosirychis mixile someiimes ovours
mized up with B. simelicluscula The latier glso occura in

the shade of the samphirves, prowing on amd or ithe bame of ths

plants.

3. Golicium »usillum &n%oein‘iau,

Gedidium ocours mpainly below Bostrychis, but they often

grow in the saue area, though never intimately mixed. In growth
habit they are very sinilar, the Gellidivm being firmer and

coarser than Bogtrychia (pl.2, fig. 1.) Gelidium grows in
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less shaded nlaces than Bogirychis, and may even rsceive direct

gunlight for o short time each day.

Both the Gelidium and Bogtrycuia associations are relative-

ly pure. Few other algae occur in the upper littoral =zone,

though Cladophors revens awnd Chastomorpha capillaris are occusion-

ally found. The mollusec Rembioinm ceours on otherwise bave rock

v e

between patches &f Gelidium snd Bostrychiia, but mainly where

exzpoged to sunlight,

During winter months (July - Hovember) Porphyra umbili-

calis oceurs in the lower Jelidium zone in Felican Lagoon, on
he more oxuosad rock, I% is very variable in occurrence and
geems to be abgent in some yesrs. The plants ars not well

o

dsveloped, bveing ovaly 6 1o 12 cm. high,

4, The Jamphirs gosociation

Three species of Chenopodiaceae occur in the upper littoral

and extend intc the suprslitioral, viz. Salicernia sustyalia,

Aithrocnemum arbuscula and Loghis onvpogitifolia.  These aze

commonly called “gamphires”™, and may occewny relatively large areas

(see map; slse vl.l, fig. 2 and vil. 2, fig. 1), Halicornls
augiralis ies the smallest ( 6 = 8 fnches high) and oceurs lowest.
Some plants ave compleiely submerged st high tide

Arthrocnemum arbusculs grows to a2 low bush 3 feet high, while

Kocnis oppositifolia grows to 5 feei.in height and ocours highest

on the ghore. Tha Toonlts and stems only of the latter two
gpecies are covered by high tides,.

In the shade of the samphires, Rostrychis simpliciuvsgcula

Gelidivwm pusillum and Chactomorpha capillaris oceur. Jogtrychia
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and Chaetomorpha form loose, gsoft mats on the mud, while

Gelidium grows mainly on the stems of the samphires. Iilicro-

coleus chthonoplastes (together with Calothrix scopulorum (%)

also form mats on the mud.

. *
5, BDembacivm melanosioma association

This mollusc dominates the midlittoral and extends up
through the upper littoral, occurring on rock or mud (p1. 3,
f£ig, 2).throughout the inlet. On upper littoral rock not in

shade, tiny black spots of the lichen Verrucaria microsporoides

oceur with Bembicium.
On flat areas of the mid littoral, éxposed to full sun-
1ight, Bembicium is often the only macroscopic organism présent,

but on some £lat rocky areas the bivalve lNodiolus areolatus may

be codominant. The Hodiolus grow in small cluaps on the rock,
with scattered Bembicium between them. (pl. 4, fig. 1). TBeds

of Brachyodontes erosug ave slso found in the mid littoral in a

few places, though this bivalve is commoner in the lower littoral.
Algae are not common in the mid littoxal, but the
following occui:

Enteronorpha clathrata forms isolated patches, especially

in 9light hollws which remain moister at low tide, or near the
base of the cliffs where there is some ghade. Occasionally
it ocours under the samphires,. This algs is very variable in

form and frecuently stunted, but agrees with type: II of Bliding.

¥ This neme includes a complex of forms. The one at American

River inlet is sometimes known as B. nanum,.



Rivularias nitida occurs as tiny scattered plants on

rock on the south side of Pelican lLagoon, Hut is not common.
Several other blue-green algae inhabit the mid littoral in the

lagoons; Isactis plana grows on small rocks and old shells;

Palmophyllum crassum (in the gloeocystoid state) forms irregulax

brownish blobs to 1 em. across, lying very loosely on the mud

or rock; and Lyngbya confervoides forms flat mats which become

very thin when dry and veel off readily. In & few small areas

Lyngbya dominates the mid 1littoral.

6. ¥Yormosira banksii association.

Throughout mogst of the inlet Hormosirs banksli forms a

conspicuous zone, varying ia width fyom a few feet to 100 yafﬁs
(see map.) On the western coast of the inlet, and beiween

Strawbridge Point and Plenlc Point, Hormosira is almoat absent
from 1dng areas, ocecurring onliy on =mall rocky outerops. The

plants grow on rock or on the molluse Brachyodonies srosus

smbedded in the mumd, and do not occur where the subgiratum is

mud without Brachyodontes.

Yormoaira forms a pure and dense sssociation (pl. 4,
fig.2; pl.5, ﬁig.l)} On the lower gside it merges with the
gublittoral fringe association of Hypaea - Spyridia, but only

acattered Hormooirs plants oceur in the latier association

proper. Ulva lactuca (pl.6, fig.l) and Chaelomorpha sp. (p1. 5,

fig.2) occur in the lowest part of the Hormosira association,
while in some places siunted tufts or fragments of Corallina are

found.
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The plants of Hormosira at American liiver inlet are mmch
branched, to 25 cm. long, and with individual vesicles un te

3% cm. in diameter. This is the forma labillardieri, and is very

different from forma sieberi of rﬁgher localities. Anothex
difference is that Hormoglra in the inlet is never epiphytised

by Motheis anomsla.

Hormosira can withstand the exposure to air, and to
high temperatures in summer, becausc of its large water-containing
vesicles. Ho other alga in the inlet igs adapted to withstand
" lower littoral conditions so well.
Eolphytes on Yormosira are few, During winter wmonths

Zotocarpus confervolées is oftem denze on it, while at most

seasons a small Lophosivhonia (?) creeps over the vesicles,

The mollusc Austrocochlea zebra occurs on flormosira,

and a snall anemonie is found in sand near the base of rocks in th

the lower and even the mid littoral.

7. iinor communities of sandy areas

Mwo vommunities, both rather varisble in their oceurrence
sre found on 8andy areas of the lower littoral or just below.

These are dominated by Betocarpus confervoides (which occurs only

in wintexr) ané Polysiphionia patersonis. DBoth speclies may occur

together, o guite zepaiately, in sreas arpund Samphire Igland,
betweon Strawbridge Polint and Picnic Polnt, and eisevhere in {he

inlet. They are usuvally attached to cockle (Xatelysia scalarina)

or other chells ix the sand.
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THE SUBLITTORAL FRINGE

8+ Hypnea musciformis ~ Syridis bisnnulate sssociaiion,

Thie association of the sublitioral fiinge o¢ccurs fox
about 1 - 1% feet below the Hormosira sssociation. It is

characterised by = variety of species, with Hypnea musciformis

and Spyridia biannulata usually dominant, and Ceniroceras

clavulatum a common constituent,

In a few places this asssocistion does not ceccur., North
of the American Hiver jetty Zostera extends shozxewards to a
fairly steeply shelving sand-psbble beach, 2nd only scattered
plants of Hypnea aund Spyridia are found smongst the Losters.
5imilar areas oceur between American River Jetty and ¥meton,
and between Strawbridge Point and Picenic Point. Throughout
the 1agoons*%howaver the Hypnea -~ Spyridis aswsociation is
fairly distinet, slthough in many places this and the Zostera
agsociation grade over geveral yards.

The majority of algae in the sublittoral fiinge are
Rhodophyceae, with & few Chlorophyceae and Phaeophyceae. All
the Rhodophyceae are yellow-brown in colour and ave covered
with a fine f£ilm of muvd. ““hey grow on cockle and other shells,
or on small pebbles, buried in the mud.

The distinciive feature of the sublittoral fringe in the
inlet is the dominance of Rhodophyceae and virtual absence of
larger brown algae. This was siressed in Pt.I, and will be

referred to later in this paper.

*’”the lagoons™ includeg those parts of the inlet south of

Huston,.



Eypnea musciformis and Spyridia biannulata may each be

dominant in some areas, bui more oflen occuy togesther.

Centroceras clavulatum 1is rather variasble, and less conspicucus,

snd has therefore been dropped from the name of the association
as given in Pt. I. Humerovs other species occur in the
asgociation, but are variable in occurrence and density. Some
of them form almost pure localised communities in a few nlaces.
Hotes on these species are glven helow. Unless otherwise
stated they szre restricted to the zone from about the 1.3 ft.
to the - 0,5 ft. levels, hut some extend deeper while others

(eeg. Ulva, Chastomorvhs sp.) extend up into the loweet littoral

ZONE

Ulva laciuca is often a very common constituent of the sub-

iittoral fzinge ané eztends into the Hormosiva association.

(pl. 6, fig.1l.) 1In winter it may form (with Enteromorpha)

prominest green atrip slong the shore, often lying »partly on
the Zogstera associstion. The plants reach a length and
expense of 50 em. or more (forma latissima)s. A common

epiphyte ie lyrionema strangulans.

Enteromorpha clathrata is common and widespread throuvghout the

inlet. Eliding's type II often Tormg s donse belt along the
flats (with Ulva) where it is just exvosed at low tide, while

Blidings type III (B. plumosa) is frecuently fournd as dense

masses In the aublittoral fringe.

Cladophora fsscicularis is occagional in the sublittoral fringe,

tnhough small dense patches occur in the lagoons.

Chaetomorpha sp. (close to, but distinet from, C. linum).

Extensive masses 0f this filamentous alga are left lying on the
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sand or mud at very low iides. It extends from the low littoral
through the sublittoral fringe, and is found mainly in tﬁe
lagoons, Often it forms quite a distinet community {pl. 5,

fige 2)e

Chaetomorpha valida oceurs throughont the lagoons at or just

below lowest low waters, but only occasionally below ~1.0 feet,
Ususlly it i= not common, but patches several feoet acrogs do
OCCUY

Acotabuleria peniculus grows on old cockle ghells from juet

gsouth of Channel Point around the coast of the lagoon %o about
Shark Point. Ir some greas it is quite dense and azlmost pure,
but is more often overgrown and hidden by laxger specles, It
ranges from vary low littoral %e -1.0 feet and rarely deener,
and ig frequently sdzed wup with Zodstera.

Codium galeatum is not common, only isolated plants heing

found on the edge of islands near the channel.

Caulerpa remotifolis forms masues te 3 feet across in the sub-

littoral fringe, on the channel side of some of the ielandg and
occasionally elsevhere, but is mainly found in deeper holes in
the Posidonia association.

Caulerpa simpliciuscunls var. vesicuiifoxa occurs only ocoaaion-

glly in small clumpg, near Strawbridge Point and on the channel .
sice of Shag Rock and Pig Island.

Eetocarpus confervoidesis common in the suhlittoral fringe in

winter (may to November) but also oceurs in the lower iittoral.
It grows on shells or stones or epiphytically on larger slgsae,

and may form a pure community on sandy areas.



Dictyota dichotoms var. intricsta occuxs throughout the inlet

but iz only plentiful ip patches in the isgoons, extemﬁiné from
about the 0.5 to -1 ft. levels.

3tilopeis harveyana is largely confined to the Head of the

Lagoons and the south and east sides of Pelican Lagoon, where it
may be quite common between about C.6 and -0.9 £t. levels.
0ad planis may be fouhd elsewhere.

Cystophora gephalornithos grows mostly in the Head of the Lagoons

shere conditions are very calm, but odd plants occur throughout
the inlet. It is restzricted to the G.5 to -1.5 ft. levels,
often reaching the surface at low tide.

Cystophyllum nuricatunm. Seatiered planis oeccur on the flats

turoughout the inlet, in the Zostera and upper Pogidonia
associations a8 well as the avblittoral fringe., One of the
very few places where i4 is common is in nart of the shallow
charnel beiween Wallaby Island and #allaby Point, where there
is a tidal current.

Sgrgassum biforme grows along the edge of the channel where

rock cocurs (8e.g. the channel edge on Pig Island and 3hag Kook
and in the chkannel near Muston), extending from the sublittoral
fringe to about 2 fathoms.

Gelidium »pusillum. Coarse tufts { to 5 em. high) of a foim

of this varisble species grow in the sublittoral fringe for

some distance on both zides of Wallaby Pointe.

Corallina sp. forme denso hemisperical masses (to 15 om. scross)
in wparts of Pelican Lagoon, eapecially just south of Pig Ialand.
1% is best developed 2-4 feet helow low tide, but fragmenis

occur up to the lowest Hormosiza level.
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Jania natalensis is guite dense in a few small bays in Pelican

TLagoon where it may {form an aimost pure community. #lsewhere
it is only occasionally found.

Lithothamnion erubescens (?) This calcareous alga is confined

to the sublittoral fringe, from near Channel Point throughout
the lagoons (and around the islands) to just west of Shark
Point. Ususlly it foums unattached nodules (2-8 cm. across)
but may enczdst rock.

Gracilaria confervoides ocecurs as scstiersd planis over much of

the tidel flsts from 4merican River jetty to Huston, and
oeeéﬁiaﬂally alssvhers, It may rezsch the lowest littoral
level (e.ge on Pig Island), but is mostly sttached %o small
gtones or shells amongst 40840¥8.

Centroceras ciavulatum is common throughout the inlet in the

‘sublittoral fringe. It also occurs as a dense fringe on
sogtera leaves (mainly In svmmer ) snd during winter (May to
Hovember) it grows as deuse dark brown tuftis (4 bo 12 cm.
nigh) on stonss in the lower littoral on the beach north and
gouth of Amerxican Hiver jetty.

Polysiphonia fuscescens is general throughont the inlet,

extending from tlie sublittoral fringe douwn for some distance,
(especially just outside the mouth of the inlet).

Polysiphonia patersonis growus in the lowest littoral and sub~-

iittoral fringe, usually on cockle or other small shells.
Cn sandy sreas, such as between Strawbridge and Picnic Points
and around Samphire Island it may form a fairly distinct

community.



Chonéris Aaszkgﬂa: occurs in the sublittoral fringe throughout

the inlet, varying in abundance and in form under slightly
different habitats. '

Laurercia gracilis and L. majuscula are general throughout the

inlet and often common in the lagoons, from lowest littoral to
5 or 6 feet below,.

Laurencia tasmanica is mainly restricted to the channel between

wallaby Island and #sllaby Point, hut occasional plants occur
olsovhere.
Seversl sninal groups are reypresented in the sublittoral

fringe. Crustaceans occur 1in enormous numbers amongst the

Chzetomorpha mets ané other algae, Brachyodontes orosug is
common, ond a purple sponge (2 to 6 om. nigh) cceurs just below
the Hormosiyra zone ilu the lagoons. Other shells, polychzetes

etc. zre commor in the rmmd and under any amall sitones.

9. Lepilasna preissii asgociaticon.

The brackish-sster anglosperm lepilaens preissii forms

a pure snd dense assoclatlon in several isolmted paris of the
inlet (see map). The reasons for its distribution are not elear,
but it seems 0 prefer o muddy substratum netwasn the 1.5 £t.

and 0.6 ft. levels. Few algae occur with 1it.

PHE SUBLINTOIAL

sesociations which extend well below lowest tide level,
ng Gistinet from thouse limited just below this level, will be

dealt with under the sublittoral zone.
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16. %Zostera muelleri assoclatlon

Zosters nuelleri covers larse areas of the tidal flats

and forms a densa agsociatlon (see map) . It oceurs as an almost
coniinuous band around the coast excepi for 4 few places on
eitier side of Wallaby Point which are either rocky or sandy.
tost iuxuriant growth occurs between ihe 1.0 and - 4 ft. iovels,
but 1t mey reach -8 feet and often wtends inte the lowes
littoral (though it is poorly developed here). FPreauently

i1t ig mixed with the Uypres - Syridla association, and AND e

1ittoral fringe specles such as Gracilaris confervoides,

Cystophors cephalornithos and Cystophyllium muricatum are

found in the Zostera asssociation in some places. Ir = few

sreas (see map) Zogters oceurs nsarer the ghore than [lormosira,

due to lower lying areas between Hormosirs and the shore.
zostera i3 often free from epiphytes, but more usually

nas masses of Cladovhors ceratina or Sontroceras clavuvlatun

growing on ‘the leaves. These masses of epiphytez float on
the water surface at low 3ide if not growing in the deeper
parts of the association. Other epiphyies on Zostiers are

Rivularis volyctis, Jiatéms and minute blue-green algeec.

11. Pogidonia australis agscciation.

Pogidonia suairalis forms a dense agsociation @n all

the deeper parts of the inlet, from the -0.5 £t. level down-
wards. The long strap-like leaves just project above the
gurface at low tide in higher parts of the association, giving
s very chazacteristic appearance (pl. 6, fig. 25 pl. 7, figel )

On the south =zide of the channel between ngton and



#allaby Island are extensive beds of Zostera, growing in a

depth of water in which.Posidonia is normally dominant. ¥hy

Zogtera is dominant here is not clear. Along most of the
channel edge Pogldonia forms a distinet band, from 1 to 50 yards
widee.

In the map, two shades of green have been used in
delimiting the Posidonia assocciation. Lighter green is used
for deeper areas (as shown in an aerial photograph) and darker
green for shallow areas where the lsaves are at or near the
gurface 2t low tide,

Posidonlie is remavrkable for the wealth of epiphytes

growing on the leoaves. The commonest cnes are: Polysiphonia

succulsnta, P. mollis, Janis micrarthrodia (north side of

Palican Iazoon and just outside the inlet especially) Crousnia

vegtita, Asperococcus bullosus (best developed in wintex)

Colvomenia sinuosa, Laurencia gracilis, Rivuiaris wolyotin,

Centroceras clavulatum and Ceramium niniatunm. Other less

common species ave: Polysiphonia davyae, Coramlam 2pp.,

Griffithsia tenuis, Ulvs lactuce, Tnteromornha clatarata,

Cladophora fascicularig,Betocarpus fascliculatus, Sphacelaria

fvreipera, RBlvularia atra, Calolhrix confervicola and

Microdictyon umbllicatum.

The resson foyr this wealth oi epiphytes lies in the
rough fibrous leaves of losidonia. The other marine anglo-

Bperms (Zosters, Halonhile, Lepilasena) have much smoother leaves

and bear far fewer erinhyles,

In shallower water near the ghore Pozidonia becomes

9



less dense, and here other species may grow amongst it. 0ften
the Zostewra =vid Posidonis associations merge over several yards,

while Dictyota dichoicma var. intricata, Cyatophyllum muricatum

ang Cystophora gephalornithos occeur as scaitered plants in some

areas. Pl. 7, fige 2 shows 2u area between wWallaby Island snd

¥allaby Point where Asperococcus bullogsus is plentifwl in winter,

together with Cysicphyllum and Lavrencia tasmsnica.

In Pelican lagoon there sre a numbex of Geep holes
(22 - 3 fathoms) in shallower areag. These holes Leary a Jense

growtk of masses of Coulerps remotifclis on the sides and hoitom,

while the edges arye often muddy with 1ittle growth,.

12, Halophila ovalis association

Halovhila ovalls gzrxows 2s g fringe in decper waler

along the channel, and as gmall patches in deeper water in the
lagoons. ©On o bank 4 te 8 it. helow mean low tide level,
bvatween the Flate morth of American River jetty and the channel

proper, it is pure and Gense. lMore frequently however it is

H

nized up with Zoslera and¢ Pogidonis, and may extend as high as
the zero tide level.
Spiphytes oun lalophila ars few. Cccasionally

Betocarpus confervoides ané Ceramidm sp. grow on the leaves

13, Ths flora of tho channel.

The channel proper supports 1little algal growth owing
4o the loose, shelly bottom, which must constantly shift with
the strong itidal cuxrrent. Hear iluston howevexr there are

rocky parts in the chennel on which grow Sargassum biforme
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(to 1} metsrs tsll; snd Scaberia agardhii.) Or some larger
{7
ghells small plants of laurencia forxsieri oceeur, while Just

outaide the mouth of ihe iniet Chiracanthis srborea and

Tolysiphonis fuscescens sre pleniiful in 2-% fathome,

Llong the edge of the channel reay Kuoton, ard
probably on rock in the channel, numerous gpecies occur @which
are verely found elsewhere in the inlet. Host of them are
Rhodophiyceacs. Their prosence is due to & relatively firm
anbstratum in deeper water, iogether with the water movement
£ the ti6al current. Heny of the species nre removed and cast

Ti

o

by heisterous conditions in late winter, They alsec giow

or. the Geeper flate north of American Hiver jeity, and occasion-
plly slong the channel elsewhere (rarely extending %o the €.0 i
1evel) but mosht of the drift waterial near American River Jeity
after storms seems to come from outside the inlet.

The specles concerned are: laulerps hyvnoides, Cutieris

malbifida, Helminthora sngiralieg, Callophyllis ceratocleds,

Boiryoeladls obovata, Ghampia vhacleta, C. affinis, C. tasmanica,

Lomenitaria ansiralis, Griffithsia sntarciica, &. £labeollifoxmis,

G. ovalie {vare), ¥ranpelis protensa, Cersmium rvbrum,

Heter sinhonia gunnisna, Halodictron arac chpnoidoum, Iypoglossunm

gpathulatom, B. revolutum, Hitophylilum 8p., 3arcoimenia tenera,

—i

3. mutabilis, Polyaivhonis cancellata, P. fuscencens, F. hookeri,

Chiracanthia srborea, Brongniariella asusiralis, Lophocladia

harveyli, Cosloscioniwn omuntioides, Chondria dasyphylla

Dictymenis harveyana, Jeannerettis pedicellata.
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Among the animal groups, sting rays, eagle vays and other
smaller rays sre common in the channel.

Various kinds of sharks
also occur, and starfish are often very plentiful on sandy patcii=
es on the edge of the chaunel.

the deeper paris of the channel.

Large yellow spongss occur in
14,

The flora of the buoys.

Two buoys neay American River

ietty and several outside
the mouth of the inlet provide
are not found slsewhere in the

& habitet foy some specles which
inlet.

Tne zTushing waler move-
ment arourd the buoys as the tide sbbs and Ilows, and he
wurky water in the chacnel, provile conditlons rather
from those on the tidal flatg.

Compon anecles co the buoye

§a £
T wia

H 3

&
¥

€3

1va lactuca,

Bryopsis Gelicatuis, Tclocary

pus confeyvoideg (vinier),
B. fssciculatus, Colpomeonie 2inuoss, Scytosiphon lomentarius,

Bangis fuscortaprrea (winter), Acrochastivm sp., Zlolosacclion

e

brownii, Champla obaclets, Heonospers sugtrelis, Wrangeila
plumeza, Dasys naccarioides, Folyaiphonia abscuas,
e

=z, 2. suconlenta,
w6111, Chondria dasyrhyils ané Lauseneis foretori.

f o\
L5

Leus
common speciss ave Uallymenis eribrosa, Cloioderma halymoniocides
and (. frutlsulogum

The bnovrs are elesned sach yeay, so fast growing gpocies
ara mores prominant.

In winter Bangia Tuscopurpuraa Jorme a

wand 1 =2 inches high just shove the water lavel, Enteromorpha
just at or below water level, whil

Ea )
&

cytosiphor =nd Zctocarpus




confervoides are prominent bhelow this. ifost of the other species

ocour on the lower sides or underneath the buoys. Dur ing winter

a fringe of Ulothrix implexa grows at the waterline on boats

which have not been cleaned, with Enteromorpha helow it.

AMERICAN RIVER INLET AS A DISTINCT MARINE FORMATION.

In the introductory account of the algal ecology of
Kangaroo Island (Pt. 1), reasons were advanced for regarding
American River inlet as an algal formation distinet from the
rest of the coast of the island. It is verhaps better referred
to as a "marine” formation, as anglosperms and animals as well
ag slgae are involved. Pollowing the termlnology of Cotton,
it was called the "Sand and sandy-mud flat formation®, The
following are regarded as the distinctive features:

1., 'the very calm envirommental conditions, with wave action
a4t a mininmum. This has allowed the devoument of wide
tidal élata‘of mud or sand, with occasiofal exposed rock
in the littoral zZone.

2. The characteristic flora, of which the main featurec sre
the virtual absence of large brown algae in the sublittoral
fringe, and the presence of very extensive beds of the
narine angiogperms Zostera and Pogidonis.

The deteiled survey of the inlet that has now bheen mede has
substantiated the opinions expressed in Pt. I, but has shown that
there are a fow excentions wiihih the inlet.

The absence of large brown algae (Cystophora, Sargassum

etc.) in the sublittoral fringe within the inlet is not complete.
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Por instance, Cystophora polycystides dominates the sublittoral

fringe over some 300 yards of the north cozst of Pelicen TLagoon.
This alga is a characteristic component of the upper sublittoral
on parts of ihe north coast of Kangaroo Usland. The reasons for
its occurrence in ithe inlet are the sharp drop of the cliffs to
3 ox 4 feet below low tide level, and o greater degree of wave
action due to the prevalling south-west winds pasging over some
2 miles of open watex, courled with deeper water close inshore.

This small area of coast is a fragment of the Sheltered
Kocky Coast Subformation within the inlet, duwe to the unusual
copnditions.

Thyee other specles of larpger brown algse ocour within

the inlet, viz. Cystophora cephalornithos, Cystoohyllup muricatum

and Sarpsssum biforme. These species however are never found

dominant in the sublittoral fringe, and in general are not common.

Sargassum biforme is restricted to the channel where water move-

dent is greater, while the Cystophora ané Cystophyllum occur s

scattered Pplants in the sublittoral fringe and just below.
The latter are two of the few gyecies of fucolds which grow
well under very calm conditiong ané where the temperature range

is comsiderable. Cystophyllum muvicatwm also occurs on t:e

mueh rougher south coagt reefs (though as s gtunted form), but

Cystophora cephalornithos is rare outside the inlet.

The development of beds of Zogsiera is restricted to
American Hiver inlet, and this seems to be a useful distinguishing
characteristic. Posidonis heds however occur elsewhere around

Kangaroo Island, but always in deeper water. The Posidonia
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2t the inlet i3 a broad leaved form, whereas elsewhsre it is
mogtly a narvow lesved form.

Hany other differences between American Hiver inlet and
the rest of the Kangaroo Island coast are found. $Speciles
characteristic of the sonth coast are rarely found in the inlet,
and vice versa, although some gpecies with wide environmental
tolerance occur in both calm and rough localities. It casges

such as Hormosirya bankgii, distinet ecological forms are largely

restricted to the different formations.

fnimals also provide pointsy of dlfference. Barnacles
(Elminius) are virtually absent from the inlet (except where
wave splash is greater, of on jetty piles), wheress they form a
conspicuous feature of the upper littoral on the rest of the
o7 th coagst. Characteristic molluscs of the north coasi such

as Melarephs unifasciata, Eelgnerita melanotragus, Cellana

tramoserica and Biphonaria dlemensisg are aiso absent from the

inlet bount for = few very restricted pnlaces.
American River inlet, if considered as s whole, presents
many features of ite marine ecology which Jjustify it being

considered as a distincet marine formation,.
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Pige 1. The coast on Wallaby Island. The zones
from left to right are (1) samphires, (2)
Bembicium, (3) Jormosira, (4) Hyvnea -

ngriﬁig and (57 Posidonia jusT breaking

e water surface,
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Pig. 2. The coast neay Salt Lake Point, with low
cliffs and shaded hollows as the base,



PLATE 2,

Pig. 1. A general view of the samphire association
on ¥allaby Island.,.

Fige 2. Bostrychia covering rocks in irregnlar
patches. (These rocks were removed from
a shaded cavern,)
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Fig. 1. Gelidium on a rock at Salt Lake Point.
X few molluscs ave nresent and
Galeolavris at the base of the rock.

Pig. 2. Bembicium on firm mud nesr Wallsby Polnt.
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PLAITE 4,

Fige 1. Patches of Hodiolug on rock in the mid
iittornl, with Beombiclum between them.

Pig. 2. The Hormosiras assgociation on Hallaby Island.



Fig. 1. Close up view of Hormesirs.

Pig. 2, Choetomornha sp. l¥ing below snd partly
on aormosira at Uallaby Point.

203



204

Fig. 1. Ulva lactuca in small pools in the
Towex part of the Hormosira association.

Pig. 2. A genexal view of the Posidonia
association, with the Teaves Just

projecting above the surface at low
tides
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PLATE 7.

Fig. 1. 7The upper part of the Posidonie
association, CystophOra covhalcrnithos
15 present =i +he bottom OF the photo-
graph, while most of the dari masces

are Laurencia. SED

Fig., 2. Asperococens bullosus (center; just
apove rosioconia in wsllaby Polnt channel,
Other algae shown are Laurencis and
gome Cystephyllum -
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INTRODUCTION.

A 1list of all fully determined species of marine algae
from Kengaroo Island, and thelr distribution as far as can be
ascertained, is given in Table I. Unfilled spaces in this
table (except at the bottom of each page) represent undetermined
gpecies of the genus above. The list comprises 478 named
species (plus 4 varieties which are Tatber diatinet), and the
following discussion and tables are pased on these. Over 60
species remaln to he identified, |

In this discussion the Cyanophyta are omitted, as sll

gpecies from Kangeroo Island (except Rivularia firma) sare

cosmonolitan.

Tt ig clear %hst thorough surveyas of many more loczlities
are necessary before compichensive comparisons of the
Australian coasts cen be made. Ko area has been intensively
studied of recent years except Xangaroo Island. In Featern
Australia, for instance, the most recent published lists are
thogse of Sonder (1846) and Warvey (1854) and (1854 - 1863) .
There are alse no lists comprehensive snough to n3e ior the
troplcal coasts of Aualralis.

sther localities in Table I have hoeen chosel for thely
reiationship to ~ustralis. Te the east, Hew Zealand and
South America; to the south, the gubantarctic islands-have bveen
considered as a group, Since many specles are cilrcum sub-
antarctic. In the Indisn Ccean, Sout: Africa, the Indian
region (including Ceylon and the Arablan sea) and the Malay

Archapelago have been chosen, and 2iso Japan 28 ceveral southe

209
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ern Australian Species have Deen recorded from there. Cal ifornis
and Lngiand have been chosen to bring out the cosmopolitan
elament.
The main publications used in complling Table I are
as follows :
estern Australia : 3onder (1846), Harvey €1845). and the list
nag bean checked by Mr. 2.0, Smith.
Victoria : Jilson (1892), "iedall (1892).
Tasmania : Lucas (1928).
ke South ¥alee : May (1938, 1939, 1946, 1947, 1948 a and b,
1949), A. and %.5. Cepp (1906).
For Australia in general, Harvey (1858 - 1863), Lucas (1909,
1912), Te Toni and Torti (1923) snd Loveing (1946) have been
used, ipough volorilunately recerds in the consta of Iueas sre
fax tco generalised. Records fyom the Alpal Terbarium of the
University of Adelaide, inciuding ihe snthorts collecticns in
ihe above stales, and recoxds from othey herbaria have Leen
ivcerporated.
Yew Zealand: Laing (1927, Iindaver (1947) sné the Chlorophyte
hgve beep checked from an tnpublished list of
Tr. VoJe Chapaan,
souvth Amsrien: Howe (1314) Taylor (1938, 1945), Levring (1941)
and mizcellaneons rescords ela=evhare.
Subantarctic islands : Laing (1909), Gain (1712), Levring (1944,

1945},

‘~D

South Afiiea: Barton (1893), Stephenson (1947), ané ths 1ist

bag been checked by lr. G.7. Pavenfuas,
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Indian region : Zorgesen (1931 to 1937)

Kalay &rchépelago : #. v. Bosse (1928), where records spplying
to other localitiea sre also given.

Japan : Yendo (1909 - 1918), Okamurs (1932) and the list has
been checked by Tr. Y. Yanmada,

California : Setchell and fardener (1919 - 1925). Smith (1944},

Englands Wewton (1931);

Do Toni (1889-1924) has baen used where possible, and
Te Ve -Bosse (1098, for the genus Cawlerra, and any other records

in miscellanpous papers have been incorporated. (see refereneces
to Pt. III).

. It is igevitasble, in the pregent state of our kriowledgs,

that distribuiion teblegs for zowmthern Ausiralis should be
incouplete, mainly beocause of 1hae sevxioun lack of vecovds, bnt

algso through posgivle incorrect deternminations. Hany Tecozxds
in cerdaln old liats are cpan ¢ gqueation. Jeveriheless, the
general features and relationahips skown in the accompanying
tablies seem to be ¢lear. This naper is based only on &
comparison of the Tangerce Isiand slgal flora with other reglons,
sut becauss of 1ie wichnest and céiral nozition i southern
Angtzalis the compariscng wisth plsces oniglde Augtiralia ave
prebably well founded and =pply to southern Auvsiralis genoralgﬁ
Ckaruzs (1932) has conpared the insiryalisn rsgion
(in which he inciuded uorth, esgt and sovthern Avsiralia, lNew
Zeslond snd the svbantarcitic islandy with other parts of the
Pacific region. The only otrer aitempt to anzlyse the zelation-

ships of the Anstrslian slgsl flora iz thet of ley (194C), which
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was confined to the Chlorophyta and Phaeophyta.

TH8 KICHNESS OF THE ALGAL FLORA

The total number of marine z2lgae from Kangaroo Island
(see Table 2) is probably over 600 (over 576 are known to oceur),
excluding microscopical forms such as diatoms. Por an island
90 miles long and 30 miles wide this total is large, and the
island is probably as rich or richer in number of species than

any other area of ths Australasian region, or even of the world.

Table 2.
fumber of specles of marine algae from Xangaroo
Island.
Identified Unidentified
Cyanophyta 36 ?
Chlorophyta 55 (« 3 var.) -
Fhasophyia 113 {+ 1 vex.) 2
Rhodophyta 310 60 +
Total 514 62 +

Some parts of the coast of Kangaroo Island sre much
¥richer than others. At Penniington Bay just over 30C species
occcur over about 2 miles, and this is typical of much of the
gouth coast, On the othey hand, less then one third of this
number might be found over a similar length of the central
north coast.

The islsndé flora is also rich in genera. (Table 6).

Of 229 genera at present known, some 95 are endemic oy
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Table 3.

Tumber of species common to Xangaroo Island and other regions.

Australia

— —— —~ Few South

Kels, . Aus. Vic. Tag. H.5.%. Zesland imerica
Chlorophyta 53 25 39 30 19 23 9
Phaeophy ta 114 61 96 68 44 27 10
Rhodonhyta 310 186 243 161 44 66 18
fotal 482 272 378 259 \ 107 116 317
As a b 56 78 54 22 24 8

Sub- South Indian lalay

(conte) Antarctic Africa vegion Arch. Japnan California Bagland
Chlorophyta 11 11 11 13 14 16 12
Phaeophyta 10 14 10 11 11 ¥ 13
Shedonhyta 18 19 28 26 27 4 14
Potal 39 44 49 56 52 217 39

Ag a 8 9 10 10 11 6 8
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concentrated in the southern Australian region. Several authors
have remarked on the richness of southern Australia generally.
Okamura (1932, for instance, regarded the Ausiralian zegion as
"a very distinct yegion surpassing all others in the astonishing
nwibery of endemic genera and endemic species and in the great

number of svecies®,

RELATIONSIIIPS WIWH OTUER PARTS OF AUSTRALIA.

I
Table 5 gives the number of Kangaroo Island species

of Chlorophyta, Phaeorhyia and Hhodophyta which occur in other

atates of Augtralia and in regions elsewhere in the woxrld.

a. The Southern Augtralian region.

Yhen the affinites of the Kangaroo Island algae with
other pexrte of soulhern Australis are analysed, aix groups
may be distingnished. (Tsble 4).

Table 4.

Affinites of Kangaroo Island species within southern Avstralia,

Cogmopolitan species. 46
General southern Austiralian spoecies 212
Species of eastern affinities 153
Species of wegtern affinities 33
Species fvom South Australia only 28

Species from Iaagaroo Is, only in Augt. 10
but also fiom elsewhere.



1. The cosmopolitan elkement.

Some 46 species which are either cosmopolitan or very
widely distributed occur in the Zangaroo Island algal flora and
are found generally along southern Australis. Some of the wide-
ly distributed species may be missing from the tropies, but are
found in the temperate regions of both hemispheres. "here any
of the species have not been recorded from a state of Australia
1% 18 probably due o insufficient collecting.

The cosmopolitan species are almost equally distributed
in the throe main groups, as follows:

Chloxophyta : Ulcthrix implexa, Entocladia viridis, Ulva lactuea,

Enteromorpha clathrata, B. compressa, B. intestlinalis, Blidingia

minima, Cladophora fascicularig, C. repens, Khizoclonium implexum,

Chaetomorpha aeres, C. linum, Bryopsis plumosa, B. rennate and

Dexbesia marina.

Phaeophyta : Fetocarwns confervoides, . fasciculatus, Svhacelaria

furcipera, 8., tribnloides, Cladosterhus verticililatus. Cutleria

multifids, Dictyota dichotoma, and var. intricata, Pocockiella

variegata, Vyrionema sirangulens, Carpomitra costata, Aspero-

coccus bullosus, Colpomenia sinuosa, Hydroclathrus clathratus,

Scytosiphon lomentariug, Hacroeystis pyrifera.

Rhodophyta : Bangia fuscopurpures, Porphyra umbilicalis, Hemalion

helminthoides, Asvaragopsis Taxiformis, Gelidium pusillum,

Pterocladla caplllacea, Hildendrandtis prototypus, Amphixos

anceps, Coralling officinalis, Melobesia lejolisii, Gracilaria

confervoided, Hypnea mpuciformis, Centroceras clavulatum,

Ceramium rubrum, Chondria dasyphylla.
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The proportion of cosmopolitan species amongst the
Chlorophyta (26%) is strikingly bhigher than in the Phaeophyta
(14%) and Rhodophyta (55).

2. BSpecies witnh genersl gounthern Augtralian dlistribution.

Thig group is found both in Testers Australia and in
one or more of the eastern states (Victoria, Tasmania or New
South ¥Yales,, and comprises 212 specles. To thig must be added
the cosmopolitan element, giving a total of 258 (545)., This
high figure is strong evidence of the uniformity of the southern
Avastralian region, and with more intensive collecting will

probably be raised even higher,

3, Bastern affinities.

« Snedies fourd to the éa2st of Kangsroo Island, but not
in %eatern Anstralia number 153 (325). This is a high pro=-
portion (685) of those which are not generally distributed =long
.ﬁouﬁhern Australia.

The cloge affinity of the algal flora with the east is
also shown iy Table 3. 78} of the Xangaroo Island species
oceur in Victoria and 565 in Pasmania. Por Hew South Wales
however ihe figure is much lower (2275), which is evidence of

the rapid change up the sast coast of Australia.

4o Waastern affinities.

Some 33 species occuy in Vestern Australia but not to
the sast of Xongaroo Island., At first sight this figure
appears emall, but taken with the generally distributed and

cosmopolitan groups, 272 specles (565) are common to Vestern
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Augtralia and Fangarop Island (Table 3). There is strong
relationship with the west, snd the Kangaroo Island ilora

contains a éistinct group of species of western sffinitles.

5. Species known only from South Australia‘*-

This group of 28 species (6i) comprises 11 described
gpecies from South Australia and 17 agpecies known only {rom
Kangsroo Islsnd which appear %o be unfesecribed and have been
given manuscript names. Tais latter group will very llkely
be increased considerable when the island flora is Fully known.
At present it shows a low degree of endemism for Hangaroo Island
alpas.

6. Species known only from Kangaroo Island in Austvalia but
Pt also irom othe¥ Teglions.

will
?his is = small group of 10 species which almozt

certainly be reduced by intensive examination of other parts of
the southern Australian coastis. The snecies concerned are

Gayella polyrhiza, Cladophois ceratina, C, delicatuls,

Chaetomorpha canillaris, Brropsis cupressolides,Ralfais borneti,

Hildenbtandtia crounanl, Lithothamnion erubescens (?),Laurencia

praciiis and Dipterosiphonia heterocladia.

Host of thespecies are probably widely though
irregularly distributed. The caunse of their distribution is
uncertain, bui some may have been sypread by gshinping. Their
presence on Langaroc Island can scarcely be considezed as
evidence of affinity with other regions irom which they are
known.

¥ The stake of South Qustrokio. . as disTinet f'«om sowrhern Qustvalia,

’
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7. Conclugions as to the southern Australian distribution.

The XKangaroo Island aleal flora is a typical example
of a flora which is relatively wniform throughout the whoie
southern Australian region (i.e. from zouth west corner of
Australia to asbout the Vietoria - New South Wales border, sud
including Tasmania), A high proportion of the species is found
throughount this region.

Tangarco Igland shows very close relationship with
Victoria, and also (thoughk ekightly less) with Tesmanisz and
vestern Australia. A falrly high proporiion of eastern spscies
reach Kangaroo Island but apparently not much further to the
west, while a amaller grouy of western gpecies do not oxtond
much fuither sagt than Kengsioo Island. Hence 1t would seem
that the island is a meeting vlace, and the limit of the
diatzribution, of many weatern and camtern species,

The low degiece of endemism of Kangaroo Island zlgse
is furthor evidence of the flovistic uniiy of the zouthezrn
Australian region.

also a
It is interesting to note that this ignif

orm ¥egion
in the distribution of animal groups such as the molluses.
Stephenson (1947), referring tec Ehmants “Tiecrgeographie des
Heeres™, notes also that the endemic element in the fauna of

gouthern Austialia is vexy high.

be Changes from southern to tropieal Austraiian coasis.

Pagaing to warmer waters up both the western and

sastorn eoagis of Avstralia there is a marked change in the
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algal flora. Lack of detailed reports from tropical or sube-
tropical isnsiralisn cossts prevents an analysis of this change,
but the figures for New South Wales indicate it strongly. Here
{7able 3) only 107 {22%) of the Zanga¥oo Icland species occur,
and these are mrobably larpgely confined to the more southern
partes of the state. 0f these 107, about 30 are cosmovolitan
species. It is striking also that there is alightly greater
ralationship between Langaroo Island and New Zealand than with
few Sounth Yales, though this may sltex as lew South Wales
hecomes hatier Kuown,

Thile the New Sonth Tales algal flora ig much poorer in
aumbers than the southern siates {only szbout 200 species have

been recorded from Hew South Wales), it includes many speacies of

s,

troplcal or svbtropical affinitioen. These ravely wreach sg fax
gorth eg the Wew South %ales-Yietorian bozde On the other
hand ,most of the characteristic sndemic genera of southern
Avstxalia are rot found ncrih of the Vieterisn border, o olse
drop out somewhere up the New South ¥ales conot.

The Gistribution of the tynically southern kelps and
fucoibs fllustrates well the disappearance @f the soutneru
element and iis replacement by a subtropicsl one. Dakin,

Bennett 2ad Povoe (1948) report thot Sarconhycus votatorum

reaches only to fermagni, sbout 80 miles norxth of the Victorian

vorder, Phyllospora comese te Grants fead and Beilonia radista

$0 the extreme north of Wew South ¥sles, while Corallins znd
Sarpassum become moxre important as these drep cute.

The algae of the Western Australian coast from
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Frepantle upwards are poorly kuown, though they would provide

& fascinating field for study. From personal observations and
the little information available it would appear that the change
from the southern Australian flora to a subtropical one com-

mences at about Premantle. Halimeda and Penieillis occur on

Rottnest Island near Premantle, and at Geraldton numserous

subtropical species occur and Jargassum sad lithothamnia ave

dominant in the sublitioral fringe. A% the Abrolhos Islands,
off the coast near Geraldton, there are typical coral reefs.
Host of tho southern fucoids do not reach Fremantle,

though a few extend further norths Cystophora uvifera is an

unvenual specles, for although typically sovthern Avetralian 1t
occurs at the Abroihos Islands  Hormosira reaches only as far

as Albany, while Fcklonia vadinta disappears shortly above

Fremantle. Even at Point Peroa, just south of Fremantle,
Sargassum spp. are the most plentiful algse 6% the reefs, in
contrast to the dominance of Cystovpbora spp. and Hormosira on
Kangaroo Igland reefs,

There mre quite a large number of apecies which appear
to form a distinet West Australian element. They are confined
to the south-west corney and lower part of ithe west coast of
Australia.

The gradual change from a southern Australianto a
subtropical algal flora on the east and west coasts of Australia
occurs in similar latituvdes. Prom the maps of surface temper-
atures of the oceans given by Sverdrun et al (1942), the southern

Australian region as understood here lies within the temperatnre



ranges of 14 - 20°C in Febsunary and 11 - 16°C in August. ¥hile
inshore temperatures vary more than these figures for ocean
conditions, the region lies inffairly distinet temperature belt,
and it is only when the Australian coasts pags direcily northe
waxds that marked temperature changes occur,

The characteristic southern Australian algal flora is
probably directly dependent om the relatively uniform water
temperatures, snd likewise the changes on the western snd eastern
coasts are caused by the increase in temperature. Setchell
(1920 ana previous paners) put forward a theory that the isothere
and isocrymes of 10°, 15°, 20° and 25° are important limits in ¢
distridbution of many specles. Jhether these temperatures do
1imit the distriduntion of many species on Ausiralian coasts can-
not he verified at present dve both to lack of temperature data
and also lack of information on the exact limits of any srecies.
Brt it is styiking that theve is an annual runge of about 506
at almost any place in the southern Australian zegion, and 2lso
that the region as a whole lies within a 500 range at any time

of the yesr.

RELATICHSUIPS WITH REGIONS CUTSIDE AUSTRALIA

Table 3 gives the number of species from Xangaroo Island
which are found in various other regions. In Pable 5 these
figures are divided into cosmopolitan species and those which can
be regarded as characteristic southern Australian speciles. For
certain regions circum sub-antarctic species have also been

Separated.
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Showing the degree of relationship betwoen Yangarco Talarnd ovd regions outside justralias
- Znglend
Speoies oommon to Kengayos g ‘ ;
Is, and the reglonm 416 al 39 a4 40 50 52 ar o9
Oomepnlitan
speolas a8 25 21 25 80 26 31 27 &9
Speoies M&@
ﬂhﬁm & 5 8 17 19 25 1 8 - -
Olroun. subsant~

srotie species 2 7 10 2 - - - - .
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1. The cosmopolltan element

In all casas except lew Zealand the cosmopolitan element
comprizes the majority of speclies common t¢ the iwo regions,
varying from 21 to 39 species. It 19 romariable iha glnnd
rzas the highest number of sosmopolitan species, though =o2i
isolated geograrhically from Fangeroo Isnland. o explanation

of thie is apparent.

2+ Holationgning @with Lavw Zea ealand .

lHewm Zesland shows diptinet relationship with Kangaroo
Talond, having 38 commonclitan, 9 subantarctic and 69 southern
Australian spacies in common. This %otal of 11t is slighily
ereater than the number for New Jouth Tales {107 and shows the

change which oeeurs passing into wormer wators up the zasiern

e

Augteniien coaste Thile ifew Zealand has many endemic svecies
and some endemic geners, it easn well be considered as an outliier

of the southersn Ansiralian region.

3+ Belatienohips with South Ansyies.

€nly 5 species (of the Kangavoo Island flora) which can
be regaided as southern Australien ave found in South imeries,
indicating a low degree of relationship. This might be expect-

koY
el 1
e

s

view of the wide ocean separating Anatralis and South
Amprices, though records from the latier continent are only

fragmenia®ye.

4o Halaticnshipa with the enbantarctic island.

Mhe alpal floxa of the subantarctic islands can be

Givided imto:
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a., cosmopolitan srecies.
bs Snecies common to most islands, the southern
part of South America, and just touching Hew
Zealand, southern Australia and South Africa, i.e.
circum-subantiarctic speciesn,
c. iipecies restricted to one or s group of the
subantarctic islands.
Amongst the Kangaroo Island alga® are 10 species which belong
to the second group of ecircum gub-antarctic aspecies. These

are Chaetomorphs ds¥winii, Halopterig funiocularis, Macrocystis

pyrifera, Delisea pulchra, Lithothamnion psteona, CGriffithsia

antarciica, Ballia calliiricha, 3. scomaria, Polysiwnhonia

abacissa and Dipterosiphonia heteroclada. 1In sddliiion there

are 3 speclos found on ths suvbantavrciic islands hearer to

Australia and New Zealapd, namely : Codium svwongiosum, Ecklonia

radlata, Liphoohora chondrophylla, Corallina cuvieri, Curdiea

laciniata, iychodea compressa, Polysiphonia mallardiae and

Brongniartells augtyalic. Also 21 cosmopelitan apecies are

common %o Xangaroo Island and the subantarctic islanis.
These figures show that Kangaroo lLgland possesses a
small, but definite, subantarctic element, but can be regardad as

only on the fringe oi the subantactic rvegioh.

5. Eelationships with Souith Africsa.

0f 44 species common to Kangaroo Island and South
Aftlca, 25 are cosmovolitan, 2 suvbantavctic and 17 are southern
Australian species. Most of these 17 wore kuown from Australis

first (though s few were described from South Africa) and the
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problem of their distribution will be discussed later as it is

similar for other Indian Ocean localities.

6. Relationships with the Indian Region.

The Indian relgion has 49 species in common with
Kangaroo Island, comprising 30 cosmopolitan and 19 southern
Australian ones. This distribution will be discussed later

but has previously been pointed out by Borgesen (1934b).

7. Relationships with the Malay Archipelago.

Species common to the various islands of the lalay
Archipelago and Kangaroo Island number 50, of which 25 are
cosmopolitan and 25 of southern Australian affinities. The
large number of species common to a tropical region and a
cool temperate one is most surprising, and detaided comparisons
of their habitats in the Malay Archipelago would be of

interest.

8. Relationships with Japan.

From the various islands of Japan 52 of the Kangaroo
Island species have been recorded. Of these, 3t are cosmopolitan
and 21 of southern Australian affinities, showing a similar
degree of relationships to that which the Indian Ocean localities

show. This will be discussed later.

9. Relationships with California.

California possesses only 27 cosmopoliban species
common to Xangaroo Island. Apparently the double barrier of

the tropics. and wide Pacific Ocean has up to the present

proved too great <for migration or transference of any southetn
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Australian speckes to weatern North America, although the
climate of Californias is probably closest to that of souihern

Ausitralia of any region chosen in this snalysis.

10 .Relationships with England.

39 cosmopolitan ox widely distributed gpecies are
common to Bngland ané Kangaroo Island. This is higher than forx
any of the other regions, though several (such as Gayells

polyrhize, Asparagopsis armata, Bonnemaisonia asparsgoides and

Hildenbrandtia crovani) ave upparently not really cosmopolitan

ag yot.

Posgible caumoes of ths digtribution of southern Ausiralian svecies

in the Indian Gcean and Japan.

Phe three Iludian Oceean loecalities, Sovth Afwics, Infia
and the Halay asrchipelago, tegether with Japan, sach have between
17 and 25 Zangaroo Island gpecles which belong %o the sonthern
Auvstralian gyoup, in theiyr algal flova. These comprise sbout
80% of all the southern Aunstralian species found in the above
roeglong. lost of the speclies were known irom Auvsiralia first,
and it would ¢eem that there has been a spread of southern
Avgwrslian spocies through the Indian Ocean and 4o Japan to
much the same extent in all places. #hether this spread has
occevnyrred in rvecent yesrs is doubtful (though possible), for the
time when they were first recorded in any place is probably

ngignificant, There is also uno evidence ags yet of character-

e

stic South African (with a few exceptions), Indian, Halayen

e

oY Japanese algae having been found on scuthern Australian
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coasts, so the spread seems to have been only from Australis,

loecality.

The species concerned are not the same ohes in each

0f a total of 60 speclies involved, none are found in

all four regions, only 4 in 3 regions (Canlerpa scalpelliformis,

Ptorocladia Incida, Solieris robusta and Lawrencis forsteri), 13

in 2 regions and 43 in one region.

Heans by which this spread has occurred are very doubi-

ful, and any supgestions are 1ittle more than gunesawork. Poesible

ezplanations are @

1.

2,

There may be some cases of incorrect determinations, but
the numbers sre too high for this to lower them signifi-
cantly. Zven in dowbtful cases, we zre desling with very
clogely related species or varisties.
Transpoxrt by ccean currents. Aceording te the mep
given by Sverdrup et sl (1942), & surface current passes
northwards along the Westorn Australian coast and guings
westward to form the eguatorial current, thence soutaward
to join the Agunlhas cuerrent on ihe east cosst of South
Africa. A possible means of transport of gpores to
passes

Soutk Aftican coasts thus exists. Another current, gp
the VYestern Australian coast to at leaat the lower part
pf the Malay Arxchipelago. Retween Western isustralis
and Indis and Japan however there are oumerous counter
curvrenis.

Transport of v viable algal fragments or spores by

currenis ig dependent on two factors.
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8. The life of ithe sporae. . Very little is known of
thie aspect but it seems probable that few spores or
fragmenis of ulgae could remain viable over the period
of at least geveral months necessary to transvort
then in curreunts over ihe Indian Ocean., Gradual spread
by currents along land is possible, but could not have
taken place in these oases.

b. Thel temperature of the ocean. The tropical waters
aie ugvrally considered m barrier to the apread of
species irom colder waters, This is ceriainly gesn-
erally true, and the spread of southern Australian
Bpecies acreas the tropics to India and Japan, and
their exzistence in the lislay Archipelago ig very
ramarkatle,

Carriage by shivping. This is the most likely of all
the possibilities, ag 1t is known that many species (moat-
ly cosmOpolitaﬂ} are carried on shipst hulls, anﬁ_many
Floridese can regensrats from aulte small frapments of
their thalli. (Fritsch 1945, 13). A noteworthy case is

that of the Australian Asparagopsis armate, which in

Tecent years has established itself in the Mediterranean
and spread around the coast to Irelend. There are direct
skipping xoules between souwthern Australis snd India,
Halaya and Japan by which Hpores or fragments sttached to
ships' hulls could be transported vhrough the tropical
barvier in & relaiively chort time. The rounte %o South

Africs does not involve rassing through warmer waters.
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If gpread from southern Australia by shipping has
occurred, introduction of species from South Africa, India
ete. to Australia might also be expacted, At vresent there
is no evidence for this, hut this may be for want of
intensive collecting in Vectern Australia.

Shipping may be the couse of the nccurrence of a
small group of apecies dealt with previously, those Lnown
only from Kaungaroo Island in Australia but also from clgee
where (mainly f£row Rurcpe).

Spread by sea bivds (Fritseh 1945, 13) is a possibility

of which 1ittie iz kuown.

in some cases, in other parts of ihs worlid, Tormer land
coanections endé continental drifi in past geological ages
have heen suggested as the ouly way of explaining prosent
discontinuous distribution (Svedelius 1924, Borgesen 1234,
Fritsch 1945j. here seems to be no evidence for land
bridges in the case of gouthern Ausirslis sné south
Africa though migration northwards through tie Malay
Azchipelago and around the coest of the Indian Ccean

nay have been possible in past ages. To build hypotheses
on the theoxry of coniinental drift would be very rash
when other possiblities exisi, espe¢izlly when the spread
of these species may have occurred in the past 100 or

80 years.
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GENERIC RELATIONSHIPS

The total number of genera in the differsnt classes of
Xangaroo Island marine slp gae, and the number which are either
endemic or with most of their gpecles in the sovthern Australiane
New Zealand region, are given in Table £.

Table 6.

Humber of Genera Endemic Genera
Cyanophyta 14 0
Chloxrophyta 20 3
Phaeophyta 50 20
fhodovhytia 145 70
Total 229 73

The genera of Cyanovhytz sre all cos smonolitan, while
only thyee penera of Chlorophyta sre largely scuthern Australian.
These are Anjohnia (also irn Sofith Afrien), Ztruvea (some tropical

B

speciss) and Bk ivilionsis.,

0f 50 genera of Phacophyta, 20 (404) are endemic or have

many Austrelian species, namely: Phloeoccaulon, Pachydictyon,

Dilophus, Lobogpira, Chlandidophors, Hyriogloia, Polyceres,

Minocladis, atJan"4q Aneyothalia, Belletin, Parithalia, Hormosirs

g

Hotheis, Myriodesma, Seytothalia, Jeirococcus, Carpoglossum,

Cyvatophora and Zeaberin

iy S u.am—,um

The Rhodophyta show by far the hishest degree of endemism,

with 70 of 145 pgeners (483} larpoly confined to the southern
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Australian Tegion. These are: Deliges, Endosira, Helminthocladis

ZJasyphloea, Rhodopeltis, ifetagoniolithon, Thamnoclonium,

Gelinaria, Polycoelia, Curdiez, ¥elanthalis, Tylotus, Phacelo~

carpus, Stenocladia, Nizymenia, Thysanocladia, Areschofgia,

Brythroclonivm, Ehabdonia, Grunowiells, fhododactylis, Mychodes,

Diciranemas, Acrotylus, Bindera, CGloioderma, Erythrymenia,

Gloiosaccion, Hymenocladia, Haloplegma, Snongoelonivm, Fvptilota

Perischelia, Thamnocarpus, Dasyphila, Kuellerens, Psilothalis,

Gulisonia, Ballis, Laziothnlia, 2tilocladia, ﬁrangniia,\ﬁaﬁgg,

Halodietyon, Thuretia, Apoglossum, Branchioglossum, Chauvines,

Clavdesn, Hypoglosoum, Suitymorvshora, Barcomenls, Hoteorodoxis,

Platyclinea, Chirzcanthia, Loxodasya, Lothothalia, Cladusrus,

Cocloclonium, Corynecladis, Liciymenia, Jeannerettia, Cliftonia,

Zunzoniella, Amsnsis, Lenoymandia, Gamundaris, Proickuetzingia,

Vidalia, Trigenia.

Ir addition there are disiinciive suites of southern
Australian species in many large genera, suchh as Sargassum and

2olrsivhenia.

The large proportion of endemic genera enphagizesthe
dilstinctiveness of the southern Australian region, both in the
unity of the algal flora within the region and in its senaration
from other parts of the world.

Certain genera or grouns (such as the Victyotaceas) are
often regarded as being largely tropical, yet are very well
represented slong southern Ausiralia. In suvch eases, however,
the species which occur in southern Augtralis are uwsually Yo

stricted to this region, and ecan hardly be said to show any
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iropical affiniiies of ths algal flora. There are, om the
other hand, a few svecies which are widely distributed in the
troples, ant which do form & =light tropical element in +he

Kangaroo Island algane. Such species are Pocockiells variscata

(which is vory widely distributed and =lmost cosmonolitan) , Gnffithsw
' Tenats
Asvaragopsis taxiformis, Amviziroa anceps and Lithothamnion erubescens

(this determinations however nesda confirmation)

GENTRAL CONCLUSIONS AlUD SUMMCARY.

s 4

fongaroo leland ie a rich and typical part: of the
gouthern Ausiralian region. ™his region, extending from the
sonth-wost corner of Ausiraiia te about the Vietorian - Few
South Wales border, and incleding Teemaria, Fforms & distinctive
geogrephical tnit in which many genera and snecies of marine
algae are widely disiributed. The degree of endemism ig
probably higher thwmn in moat parts of the werld, angaroo
Taland is centrally situated in southerr Avstralia snd has bhoth
wostern snd eastern elements in ite aigal flora, the stronpest
affinities being with the ocasi. lew Zealsnd may- be regarded
as an outliey of the southern Auéﬁxalian vagion, though it has
many endemic species. & saall subaniaretic sloment 13 aizo
pregent at Kangaroo Isisnd.

Besides heviug many cosmopolitan species in ¢ommon,
parts of the Indian Ccean {3outh africa, India and the Malay
trchipelago) and Japan have similar numbers of characteristic

southern Australian species, The causes of this discontinuouvs

distribution are uncertain.
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THTRODUCTION.

Thisg section ig in part complimentary to the
discusesion of terminology and general ecological features
given in Pt. I. The terminology used in naming the zones aud
formations has been supported by investigations elsewhere in
oouth Ausizralia, and is a2ls0 applicable 10 coastas of Westera
Aunstralia, Tasmania, lNew South Wales and New Zealand vhich
the guthor has geen. 3light modificetions of the zonaticn
scheme will be considered laier.

It is not intended here to review or discuss in detail
acological studies made elsewhere in the world, for this has
been done by Chapman (1946a), and ecological factors were re-
viewed al a symposium held by the Linnaean Soclety of London
(Chapman 1942, Stephenson 1942). Mention may be made, however,
of seversl rocent papers which are of general bmportance oz
deal specifically with paris of the Aunstralian-New Zealand

region. In particulay, asouthern Austradia will be considered

A4S
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in relation to the general zonation scheme, "standard" zonation
and. broad southern hemisphere regions which have besn discussed
by Stephenson in recent papers, since these papers take into
account vnrevious eéﬁlogical gtudies as well as his wide person-
al experiencs.

In Australia, Dakin, Bennett and Pope (1948) have
degcribed the zonation and changes which occur over the whole
coagtline of New South Wales, and have more recently extended
their observations to the Victoria coast. In Zostern Australia,
Choules and Rutt have described the ecology of a pnumber of lime-
3tone reefs, which are similar in structvre to those at Penning-
ton Bay. Guiler (Roy. Sec. Tan. 1450) has commenced a series of popers

on Toasmanian mavine coastal tcologg_

Apart f£rom Stephenson's papers on the South Afriecan
coast, notable publications are those of Ricketts and Calvin
(1948) who have described the characteristic animals of the
intertidal vegion of the west corst of Vorth Amsrica. Although
this work 1s net primarily scological, the animals ave related
to zones on the shore and habitat conditions are discussed,

A detailled znalysis of the zolation of zones to tidal faciors
on the Californian coast is given by Doty (1946).

In England, Bvans (1947) has described the intertidal
ecology of the Plymouth distriet, with emvhasis on critiegl
levels. Yonge (1949} has given an excellont semi-popular
account of the sea shore of the British Isles.

In Hew Zealand, Chs i has commenced a series of papers

on marine rnonation (Chapman 195C, Beveridge and Chapman 1950).
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COMPARISONS OF THE ZO0NES AND COMMUNITIES ON KANGAROO

ISTAND WITH OTHER REGIOUS,

The coast of Kangaroo Island displays almost every type
of cosstal environment in South sustralia, and probably in most
of southern Ausiralia as well. The type of horizontal rock
platform at Pennington Bay occurs generally around the coast io
Weatern Australia (Choules and Rutt), and slso into Victoria.

The steeply sloping coasts of the Rocky Coast Pormation ars vory
common and widely 4istributed, while alieltered bays with tidal
sand~flats similar %o Americen River inlet occur on Byre
Peninsvler ond elsewhere.

It has been 2tressed before that the tidal range on
Yangaroo Islend is velatively small. Thiz results in fewer
zones ané less well marked zonation than in many parte of the
world, such as England (Chopman 1941) and California (Doty 1946).
wonation igs nevertheless & Teature of any coastal area, and
even in the tropiecs where the tidal rise is very small a striking
case has been veported (Chopman 1946h).

The presence of fewer zones in the 1ittoral is poasibly
also due to the higher air temveratures and lowex hanidity in
South Australia than in many othex places.

Eangaroo Island coasts agres faixly well with the
"standard" zonation of T.A. and A. Stephenson (1949), though
variations from this standard are frequent. The Stephensons
scheme will be discusased later, but some comparisofis of the algae

in the different zones cen bHe made here.
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In the supralittoral, which is dominated by the

littorinid mollusc Kelaraphe unifasciata in 211 but the calmest

viaces, wacroscopic algae sre generally sbsent. The lichens

Lichina and Verrucaria are common in moderately rough and ecalm

locslities, and high in the supralittoral zone other red and
yellow lichens may form prominent bands. This banding of lichens
well above high tide level is tynical of nmany coagts of the
world,

The uppermost algal zone on the shors (at mid or upper

littoxal level) ig usually one of blue-greon algae, Tenresonted

on Fangaroo Island by Bivularia and Isactis, with Brachytrichia
and Calothrix in soms localities. Fhe Stephensons (194%) have
recognised a bhlue-green zone in the littorinid zone ("sunraliittoresl
fringe") of their general scheme. This sseme 4o be dintivelly
above the level of the blue-greeon zone en Kengaroo Island.

The lower littoval is usnally domiéateﬁ by corsliine

algae (Corsllina and Janis). thongh other algse are voually

mixed with then. Hormosira occurs on horizontal areas {(e.2. at
Pennington Bay and Americen River inlet). A "{urf" or mat of
short algae is found in the lower littorsl in rany reglions, but
Hormosira is vesiricted to southern Australia ané Hew Zealand.
On Kangawoo Island the corallines and Hormosirs usually form
distinet associations, but in other parts of sonthern Australia
and New Zealand (Oliver 1923) they may ocenr mixed.

&g in most temperste paris of the world, the upper
sublittoral (or sublittoral fringe) is dominated by the larger
brown algas. The most important genus is Cystophora, which
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occurs in =11 but the very caimes® parts. Heklonia radiasta,

Sgrgassum and Xiphovhora occur where wave aciion is mediuvm %o

strong. The very characteristic "laminarian" zone of the
northern sold temverate waters is thus replaced Ly a fvcoid zone
onu hsﬂ garoo Island, The aspecies of this zone are also relative-
1y small (less than 1 meter long). ‘The only member of the
Jaminariales, Eeklonia, is dominant ouly in small avens.

The algal formatlons on,Kangaréo Island, which were
Gescribed in Part I, are very similar 4o %hose of Cotton on
Clave Islaend and Rees abt Tough Ins. Nickeits and Calvin (1948)
have divided bthe wesiern cozst of Horih Amsricse into geveral

iypes depending on sonditions oi weve action, snd although they
io not name formations =8 gueh, their types of const arve very
similar to the formations recognised on Yangaroo Island.

Sueh marine coastal formations sre éistinguishable in
maly parts of the world, sud can bs applied to all wnavrss of the
Ausiraiian and Wew Dealand comst thal the writer hag seon.

The "sand or manldy-mud flat formetion” is o tyve of habiins

that has been recognised in meny piaces,. donngon and York (1915)
Gescribed the Zostera associaticn of Cold Spring Havbour, Hew
York, which is very similat 4o American River inlet. In flew
Zealand, CGliver {1923} Gegceribed similar sheltered aress colon-

igad by Zostera, as does Hedley (1915) for New South “ales,

Sueh formations are msjor nnits of the coastal ecology,
Gepending on the condiltions of roughness and the substratum.
They may be gronped within the different geographlcal regions

(eeg. the souiheru Ausiralian region), which may be in turn
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classed within the major regicas of Stephenson (1947), namely
the Subantaretic, Cold snd warm temperate and subtropical regions,

This use of the term "formation” Fits in well with the
broader and narrower categories, snd ie similar to the use of
formation in land ecology. (mes Part T)

#¥ithin the formations, zones (depending on tidal
varistions) oeccur, anéuﬁithiﬁ the zones associations or comminitics
of crganisms can be recognised. Chapman (1946a) sévocates
the afopticn of scological terms in the sense nged by land
ecologiste. It was pointed out in Part I, however, that land
ecclogists axe far from belng in agreocwent on iheir terminology,
and Chapman dces not state which school (British, Scandinavian,
Australian ote} marine ecologists shoulé follow. Beveridpe
and Chapman (1950) alsc ugs musercus terms of lesser ranking
than association. 4% the present time however, the prime neesd
of marine ecology is sinmple édescriytion of the zones and
copmunitios of marine organisme and their relsztion to the
environment. Criticism of the "horde of technical terma" vssd
by some ecologlets is well oxpressed by T.4. and A. 3tephenson
(1949), anéiﬁhiﬁ accquﬂt of the ecology of Hangaroo Island only
a few basic Yerms have been used.

The furdsmenial snvironmental factors, in order of
their importance as they =»ply to Yangaroo Island, are swmerised
briefly bslow.

1. The dagres of  vonghness. This is the basic fastor whickh
determines the vroad formations and the distribution of

many species,



25}

2. The substratum, which is correlated and ié?épendent 7ith
the degree of roughness in determining the formations.

5+« The tidal fluctuations, which control the zonation in the
intertidal zone. Ags shown in Part V, the tides at
Kangaroo Island are very variable.

4. The light factor, which is important below E.L,W,S. and in
shaded parts of the intertidal zone.

5. Temperature variations, btoth of the water and the aiw

in the cage of littoral and suprslittoral snecios,

A ZONATION SOHEME OF WORLD WIDE APPLICATION.

Ag a vesult of their Souith African Iuxrvey, and knowledge
of coasts in England, perts of the Indian Ocean, %he Atlantic
aud Pacific coasts of the United States, and the Great Barrier

Reef, T.4. ané A, Stevhenscon (1949) have proposed @ scheme of

coasial zoration which they believe may be of general applica-
tion. Stephenson has seea more coasts of the world ihan any
other marize ocologist, and 1s in an ezcoellent position to

pvt forward such a gcheme. However, it does not geem %o apply
quite satisfactorily to sounthern Australien coasts, and certain

objections mey be raised to theixr terminoliogy.

The Stephensons' digcusoion of "standard Zonastion and
varlations from this holds fairly well for Bouthern Aunstraliian
rocky coasts. Thelr "Balancid” apd Littorinid® zones are
features of most of ovr cosstline, but not all, and as they realise

guch terms can hardly be used #n a general schame.
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From the title of their paper, the Stephensons'! scheme is
intended to apply to Rocky Coasis. A general scheme of coastal
zonation should be applicable to any tyre of coast (whaether it he
a gently shelving mud flat with a sandy beach or nangroves at
the rear, the many variations of rocky coasts, or any other ¥ina).
While schemes developed for rocky coasts will probably be
applicable to other itypes of coast, this may not always be so.

In particunlar, different organisms may have to be used ag

indicator svecies,

THE SUBLITTORAL ZONE.

The littoral-Sublittoxal Boundary.

The evidence of many observers suggests that on most
coasis there exists an important critical level in the vertical
distribution of organisms at some distance above extreme low
water mark of spring tides. (B.L.%.S.).

On the Pacific Coast of the Urited States of America Toty
(1946) found that this level corresponded with the mean of lowest
low water, which was sbout 18 inches above the lowest low of
of low water ( B.L.¥.8.). Wis figures show strikingly that this
level ig by far ithe most important tidal level for limitation
of algsl species.

Colman (1933) in his detailed survey of zonation in
Yembury Bay, England, found criticecal levels between ¥.L.7.S. and
EsLoW.5. and also bhetween M.L.W. of neap and spring tides.

Evans (1947) working near Plymouth found %hat the position

of critical levels changes in relation to local variations in
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surf action, rock configuration, and illumination, but was
convinced of the real existence of critical levels., He found
the region between M.L.W.S5: and ¥.L.¥.N. critical as the
majority of intertidal organisms reached their lower limits
here, and certain sublitioral species (including Laminaria)
extended u» to a level just below M.L.V.H.

Feldmann (1937) in his monograph on the algal vegetation
of the Mediterranean, limits the littoral at zero low water,
but in this sea tides are slmost absent and barometric pressure
and winds play an important part. TFeldmann shows clearly in
hig Table I that the zero water mark i a limiting level for
most 8vecies, and the number of species limited to his O -~ 5 m,
upper infra-littoral zone is most striking. )

- Dakin, Beunettshd Popo (19%48), in their study of the
New South Wales coast in Australis mse the term "littoral -
gublittor:l fringe®. This zone comprises the kely zone
(extending just above E.L.W.3.) and sbove it a zone of the
ascidian Pyura which extends to 2 feet above N.L.%.S. The
Pyura zone here may perhaps be better placed in the littoral
zone, and the top of the kelp considered as marking the sub-
littoral -~ littorsl boundary.

Sterhenson (1944, p.335), Tegards the Pyura of South
African coasts ss forming part of his sublittoral fringe, as it
ocours at the same level ag the uppermosi kelp. This may be
different from the position in New South Wales. Stephenson
(1949) is his generalised gcheme draws his midlittoral - infra-
littoral fringe boundary at the top of the zone of lamlnarians

(or other dominant algae).
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Experience on southern Australisn coasts shows that there
is a most important critical level a shori distance above %,L.%.S,.
The small tidal rise along most of the coast ( 2 to 4 feet) makes
accurate fixing of this level difficult, but bLelow it there
exists a zone of brown algse (Czstoghora Sppr., Sarcophycus and

sometimes Sarggssum) 0r occasionally of red algae in some csln
localities (e.g. Hypnee, Spyridia in American River Inlet)

All the above repoits, as well =ns many others, on widely
eoattered areas of coasts, have recognised the existence of a
critical level some distance above E.L.¥.S, Where accurate
studles have beon made its position hac been fixed at somewhere
between or about H.L.¥.S. and H.L.W.N., but the precise level
probably varies slightly under different conditions of wave
action, rock configuration ete. In any case, it seems logical
that this natural line of demarkation should be fimed as the
littoral - sublitforal boundary,

Further, the work of Evans and Doty shows that below
HeLloW.3. the amount of exposure to air &s very small (less than
3 or 43), while it increases rapidly sbove H.L.%.S. Tais small
degree of exposure is unlikely to affect the dictridution of
many organisms8, especially where there is some wave action
to wet this zone at extreme low tides.

On most coasts of cold-temperate *eglons the top of the
zone of large brown algae (laminarians or fucoids) can safely be
considered to mark the littoral - sublittoral boundary. On
iropical coasts the upper boundary of corsls and Sargaggum could

be used, though critical correlation of ihe organiams with tidal
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phenomens in the tropics is ueeded. Chapman (1946, 654)
criticises the use of organisms to delimit such eritical levels,
bhut sufficient detailed studies have been carried out %o make
this possible on extended coastal surveys such as those of
Jtephenson in South Africa, of Dakin, Bennett and Pope in Hew
South Wales and of these studies on Kangaroo Island in South

Sugtralia,.

The Sublittoral Pringe and Upper 3ublittoral.

Stephenson (1939) introluced the term "Sublittoral
fringe" for the uppermost part of the sublittoral which is
exposed only ot extreme low tides. On most temperate and
cold water coasts throughout the world this is essentially a
zone of large brown algse, usuvally laeminarians or fucoids,

In their 1949 paper, the Stephensons Tegard the lower linmit

of the smblittoral fringe as being ot Ta.l.%.S. In actusl fact
this restricted zone usually includes cnly ghe upper part of

a vniform zone which extends down much below B.L.¥.5. On
Bnglish coasts ihe kelp zone extends down to 10 fathoms, and

in Stephensons' scheme the uppermost vlants of this zone, and
often the upper varis of the plants only, would come within
the sublittoral fringe. Wany other glgae and asnimals which
oceur just above E.L.W.S. also oceur below this level,

Feldmann (1937) used the term "upper infralittoraln
for the zone to 5 meters deep below the littoral. "his zone
is very similar to "upper sublittoral” as used on Kangsroo

Island, and is a much more matural zone than Stephensong?
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sublittoral fringe. The lower limit of théﬂgﬁklittotal will
vary from place to place, and it is best regarded as a useful
dictinetion for the upper part of the sublittoral which is
dominated by large brown algae in colder waters, or by other
forms in the tzopies.

In some resiricted areas however, sublittoral fringe
is a distinctly usefuvl ferm. On rough coasts of Kangaroo
Island the uppermost zone of the suvblittoral is dominsted bﬁ

the brown slge Cystéphora intermedia, which extends down for

only 2 or % fooet,. This zone is often completely axposed -
thovgh momentarily - between heavy waves at low tides, and it
does constitute a distinet fringing zone to the sublittioral,

On calmer coasts of Kangaroo Island, other species
of Cystophora sxtend from just above B.l.%.85¢ to 10 or 15 feet
or more below, Here the term "urper sublittoral® is more
sppropriate than "sublittoral f£ringe".

The affinities of organisms ccecurring in the sub-
littoral fringe are largely with those of the sublittoral, and
the uppermosti?g legically regarded as being a fringe of the
sublittoral and not the littoral.

It is pyorosed therefors that the upprer zone of
the sublittoral should be known as the "upper sublittoral® in
2 general scheme; and that "sublittoral fringe" be used only
for locelities where there is a true fringing zone of algae

or animals, not extending much below E,L.W.3.
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"Sub”" or "Infira®" - littoral.

Stephenson, afier uvsing the %term sublittoral in all

his previous papers, in the 1949 paper changes this to infra-
1littoral, on the grounds that "the only objection te supra-
littoral which we have sncountered lies in the fact that on g
printed page it looks very like subllftoral, =nd in reading
over our own notes we find that the eye often confuses the two,
with unfortunate resulite™. They therefore propofe to substitute
the word infralittoral fox sublittoral.

We have never found this difficulty in distinguishing
sub and supra, either in printed papers or in field notes
(wh@ﬁe gublittoral is abbreviated to 3.L. and supralittoral to
supra=-5L) . If terms are to be changed for such slight reasons
as "looking alike", only confuzion can result.

Probably the majority of marine blological workers
have used the term sublittoral, while Felémann introduvced the
term infralittoral in 1937. The words are almost identical
in their meaning of "under the littoral"™, and we prefer 1o
use ithe older and betier established term sublittoral, especially

as there Seems no real réason to change 1it.

THE LITTORAL ZONE.

The littoral zone comprises the intertidal region
proper, above the sublittoral. The upper limit of the littoral
jg difficult to fix with any certainty, being complicated by
factors other than the tidal ranrse - e.g. the amount of splash

and spray, and the presence of shadel .
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The Stephensons limitation of the upper linit of the
1ittoral to where littorinids become dominant is prohably as
gatisfactory as is poasible at present., This does constitute
a line of demarkation on most rocky shores, and corresponds to a
level at or above U.H.¥.8., depending on the degree of wave
splash. #here wave splash is heavy the littoral mnay be elevated
gseveral feet sbove actral high water mark. ¥hile littorinids
are useful indicator species for the littoral-supralittoral
boundary, on some sheltored coasts other species will probablyl
have to be used as indicators,

In their earlier papers, Stephenson and his co-
workers considered that so many different interpretations had
been placed on the term littoral that they discarded it, using
instead "intertidal” for that zone of the shore. However, thay
¢1d use sublittoral and supralittoral, snd as long as ithese terrs
a¥e used the region betwesn them muzt logically be the littoral,
In thelr most recent paper, the Stephensons yename this zone

the midlittoral, classing the sub-littoral fringe and the lower

half of their supra-littoral fringe aa narts of the littoral.

As dlready pointed out, the sublittoral fringe is related %o the
sublittoral vatiher than the littoral in i%s affinities, and
should therefore not be placed within the littoral. The supre-
littoral fringe will be yeferred to later.

Further difficultiss arise when the littoral zone
shows several subzones, as i% does in many localities. On
southern Australian coasts two or three zones often éccur with-
in the littoral, and these can conveniently be called the unper

and lower, or the upper, mid and lower littoral zones. An
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example of ithree littoral zones is found on moderaiely sheltered
South Augtralia coasts where the zonation is:
upper littoral - barnacles

mid litYoral -~ limpets, Galeolaria and blure-green algae

lower littoral - Jania ~ Corallina mats.

On coasts with greater tidal ranges the 1ittoral
could he Furthar subdivided as found necesuary. In sone cases
it has been posnible %o give the oxact tidal range of the
differant zones, (Doty, 1945, Evaus 1947) but wheve the tidal X
range 1s small and tidal daia are inadequate this is not
possible.

However, if mid littozal is used as suggested by the

Ztephensons for the main intertidal region, these suvbzones
would then becoms the vpper mid-litioral
mid mid-littoral
and lowey mid-~littoral,

Such terms are far too cumbersome for standsrd usage.

I8 SUPBALITTORAL.

The suprelittoral has usvally been rsgerded as the
region above the littoral (sbove direct tide or wave action)
comprising orgznisms of marine affinities, and extending up
to the limit of unfluentisl zpray or to the land vegetation,
The lower limit can often be drawn at the boitom of the
littorinid zone, which scems to be a feature of most, though

not all, coasis (for sonme very calm coasts have few littorinids).
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Few algae occur in this zone, and these are usually small and

inconspicuous. On 8outh Australian coasts Melaraphe vnifasciaia

is the dominant littorinid of the supralittoral.

The Stevhengsons place the littorinid zone in their

supralitioral fringe. This zonme in their scheme comprises part
of the littoral and part of the supralittoral. They 4o not
indicate how far the remaining supralitioral zone extends upwards,
nor in any detail the organisms whieh oceur in it, though the
lichens commou on moet rocky cossta oceur here,

It may be questioned however, whether their separation
of the supralittoral fringe and supralittorsl zone is distinct
anough for general recognition of these two zones. The
littorinids extend for varyiag diciances upwards, depending on
spray, and on southern Aunstralian coasts ofien oceur among the
lichens and almost wp to the land plants. Dakin, Bannett and
Pope, wefeorring to the Yew Sonth Tales coagts, state “bgzihree

common littorinids, Bembicium, Yelaraphe and Nodilittorina, the

first is restiricted to e upper narts of the barnacle zone
{upper intertidal); Melsraphe occurs at the same levels, but

algo higher; and Hodilittorina is best adapted %o the conditions

of dry land". Other migratory animals such as Ligia and crabs
may axtendé above the littorinids btut also occur within the
iittorinid zone where there is gshelter in cracks and hollows,
iAs fav as Sonth Australian coasts are concerned, we
feel that the littorinids (exeluding Bembicium which is a mid

and upper littoral inhabitant) should not be separated as a
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digtinect zone, but regarded as simply ithe lower part of the
gupraliitoral,.

A further difficulty about the supralittoral fringe
is that the organisms pregent in the 1littorinid zone ave more
clogsely related to the upper part of the littoral, and this
ragion ghould therefore be called the "littoral fringe“ if it
i3 %o be regarded s® a fringe zoOnNs.

It appears 4ifficult, 2nd prohabkly unnecessary, to
recopnise a supralittoval frings 7one in a gsneral sncheme. 4

LY

supralittoral zone has heen found adeguate by most workers in
the past, If zones within the supralittoral ccecur in partic-
ulgr localities, these csn perhaps be referred to ea upper and
lower supralitioral zones etc.

The scheme which applies generally to the coaastel
zonation in South Auastralis, and which seems to be of more
general application than that of the Stephensouns, is sumerised
below: the Sievhensons scheme is given slongside for comparison.
#nhether this scheme will nrove %o he of general appliecation
must r¥est on its crxritical czamination and spplication to

coasts eslsewhere, aspecially coants varying iu topography and

habitat conditions ivom typical zrocky coasta.



Figpregi.

Conparison of

Zonation Schemes.

262

Proposed scheme T.A. ané A,3tephenson
SUPRALITTORAL ZOWR
SURHNALITTORAL
1 5 Upner flirit of littorinids.
Z0NE -
_— SUPRALITTORAL PRINGE
2|1t Upper Ninit of barnacless

\
: )
%ﬁppel
i Littoral
i
{
!

LITTORAL \ Hid HIDLITTORAL
¢ Littoral

ZOUE { ZONE
(Divided into]
subzones ag ¢ Lower
requized) ‘Y Littoral
(]
(
e Mo L| Wl —
i , E
y. - *
onex/limit of iamimaxiaﬂb, fucoids eic,

— =ML

BeLs

2

SUBLITIORAL
ARIHGE
_(where justiflied)

UPPEE SUBLITTORAL
ZONE

W

3081- -

v ")
":'t P

INPRALITTPORAL
PRINGE

INPRALITPTORAL
ZONE

*Exc\u&\.\\g ob\nOus\\j \fﬁ'o-h.\ fMO\ds.(Suc\\ as Fucus s”:. and Pelvehia

Et\s\m\d. , ond  Hovmosira

in Quslva) h.)

n



263

SOUTEERN AUSTRALIA IH STSPHEDSON'S CLASSIFPICATION OF SOUTHRRY

MEVISPEERE PAUNAS ANDL FLORAS.

Stephenson (1947) recognises turee distinet littoral
faunas on ihe South African coast, namely, a cold tempexaté?gm the
west coust (due to umwelling of cold water), a warm temperatc one

n the gouth coast, and a sub-tropical fauna on the east coast,
Higs Plate XV shows the genexsl distribution of sounthern nemisphere
littoral favuas, primerily ss described by Thman, bt modified
for South Lfrica. Ekman's “Piergeogrenhie des Meeregs® is not
nvailsble to the writer, so this discussion must hecessarily
be based on Stepkenson's mar and comments,

Although Ekman's work was apparently hased only on
ihe fauna, Siecpheonsonts took sdequate account of the flora of the
South Afriecmn coxst, It seems very nrobable however that
Stephenson's map of sounthern hemiuphers faunss syppliss equally

well to the littoral flouxas, with certain modifications dsalt

Stevhenson gives the follicowling. tempersture limits of
the different wregione, baslng them mairnly on Wiman's data, and he
comments thalt they asree very well with the temperature 1imits
of the belts distinguished in the "Discovery” roporis.

Tronical-subtronical faunas ocour where the wiater pea temmerature
K-, - o &

ddbes not fall below 20°C.

Antarctic and sub-antarciic faunas occur vhere the winter ses

temperature falls o 6°C an the summer temperature does not

rise above 1000.
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Temperate faunag lnhabit the region between the azbove, where

the winter sea temperature does not fall to zero hut falls
below 20°C. W@ithin this region, warm temperate and cold
temperate faunas may be distinguished.

Harm temperate faunas occur where the winter temperstures

are between 10°C and 20°C. Stephenson regards a cummer
range of 16-25°C as typical.

Cold teomperste faunag occusr where the water temverature

falis below 10°C in winter but net ugually to zero.
Summer temperaiures may approach 20%.,
The water covering ithe crganisms of the intertidal zons is
likely to0 vary counsiderzbly more in temperatiire than the water
even a few yards off shore whon air temperstures ave high.
“hile using sea temperature as o dasis, Stephesason
viaces considerasvle emnhasis on ithe fauna and flors as an aid
to defining the regions. In Souwth Africa ne regerdsm ihe
presence of s well defined "laminarian zone™ in the wpper
gub-1ittoral g8 indicative oi cold temperxate conditions. The
ascidian Pyura is absent (or not comron) Lo this reglon, but
becomes dominant in the gnblittoral fringe under ﬁarn\températe
conditions, where a lsminarian zone is absent or very poorly
develcped. The laminarian zone is regarded 08 a characteristic
feature of cold temwerate cousts oi the northern hemisphere.
¥hen the concepts are applied to southern Australisa,
it is evident thal cortain medificatiocns are necensgaxy fo
stephenson's mape. Stephenson himgelf regarded the position

of gouthern Australia and Tew Zealand as only tentative.



Lccording to the ses temperature charts given by
Sverdrup et al (1942), the southern Australian region lies
vetween meoan summer btemperatures of 149C and 20 C and mean
winter temperatures of 10°C to 15 ®°c. These figures seen
rosgonable accurate, though inshore temperaturas show a greater
renge, especially in calm shallow areas such as the CGulf vegion

of South Australia. At the nead of the CGread Auvstralian |
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summezr temperatures may be highexr ithan ZOOC, but they are as
vet very 1little known.

The sonthern Angtrelian region is thexefore just
within the warm temperate range of temperatures, though the
more southerp parts such 28 Tasmania may well be regoyded as on
the verge of cold tempersie conditions.

When the orxganisms of the uprer sublittoral cre counsid-
ered, 4his reglon becomes cleareX. The gisnt brown algee

reophyeus potatorum aﬂa Yacroeystis wyrifera occur around

Tasmania and from just sbove tie Vicitoria - lew Bouth Vales

horder sround the Victoria coast %o shout Robe in South Australia,

0f the medium sizsed brown algs Teklonia radiate oceurs throungh~
D o

out the =mouthern Australisn region and Phyllospors comoss from

Victor Herboor in South Afustralia to well up the MNew South Wales
coaste. These kelps and fucoids represent the lamarisn zone
of northern hemisphere and South African coasts, but only where

the giant svecies (Wacrocystis and Sarcophycus) ceenr can this

kelp-fucoid zone be considered fully developed.
Along most of southern Australia Pyura seems to be abeent

(excent for o few small localities i Victoria), but on the
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Wew South Wales coast Pyura becomes a conspicuous featurs at
about lov %tide level. (Dakin, Bennett and Pope 194%).

“hen both sea temperature and the distinctive organismg
of the uwpper sublittoral are considered, it apnears that the
coagls of Tasmanlse and Vietoria (ézteﬁﬁing Just into Hew Zouth
“ales and to Robe in South Australia) belong to ths cold temp-
arate veglion, Passing up the New South ¥nles coast ihe
condilions become warm temperate and ciitangs to sublironical abont
oxr uhove the ‘nesnslsnd horder.

The vest of the southern Auvstralian coast from Hobe
wostwards, and including Zangaroo Izland, is best vepnrded as

intermedinte between typical sold tempezrate and tyvical warm

tomperate. Small kelps {Zcklonia radists)and fucoids (CystOphora,

y s or et 4 oy 2 A Y T il T K,
=2rgagsunm,; only dowinate the upner sublitteoral, =nd Pyvnea does
Poeioiitantl = Moy ShimfSidiuict L4 nile > s i .

not oceur till the warmer waters of the Yestern Auntralian coastg
are oncounterad.

These modifications are shown in Fignre 2, which is
based on 3tephansonfs map; Parte of Mew Zealand and mors of
South Amoxlca ure aluc romoved from wern temperate to cold %emp-

erate regious, The reasons for this vill be discnozsed helow,

ety

Whlle Tagmanie sund Vievtoria may bo separated from the

&
¥

rest of southern Ausiralia on ccologieal grounds, it has been
shown in Part VI that these states are sinilar ie the rest of
southern Ausztralia flovisiically. These two opposing view points
Copend on whether emphasis is to he placed on a few ﬁhargctexiatic
crganisms, wuch a8 the larvge Kelps and fucoids and Pyura, or

whether the whole flora (and favna) is to be consiflered, The
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gouthern part of Tasmania may show some floristic differences,
for most collecting has been on the north coast of the island,
but data is s@s yeot insufficient.

Stephenson also suggested thatl at least the Bouth Island
of Yew Zealand might beiter be placed in ths z0l1d témperate
region, aand this wbuld seem degirable, Around the South Island

and lowest part of the Porthr Island Macrogystis and Purvillea

are features of the uppev sublittoral, and Byurs la absent.
Refersonce mey slsc be made tc Jouth Anerica.
Stephenson's wap shows the warm temoarste reslon comuencing at
sbort Tuertc Montt on the west comst. Towever Towe (1914)
sescribes how the Peruvian curvent flowing northwards siong the

sot brines cold antarctic waters up %o the %tropics. 4%

0
O
@

Calisc (latitude 1293) the water iemperaiunre ip esrly summer
ig 15-19 C snd in sarly winter 16¢5-19°¢. Theo Lemperaturesare
swoarently very similay for a +hongend miles or mors to the

gouth. Algo, giant kelms snch as Macrocyatis, Lessonlia and

Tisenin extsad uwp the wesd const of South America te the northern

¥hile the sea temperatures of Peru asre within the warm
the giant kelps point te cold temperate
affinitiss. A% least it scems likely thet the cold temperate
roglon extends conslderably further up the west coast of

Jouth America than indicaded in Stephenson's map.
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