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Iloristic report on the marine benthic algae

of selected islands in the Gilbert Groupi/

by

Roy T. Tsudaé/

The Gilbert Islands are a part of the Gilbert and Ellice Islands
Crown Colony of Great Britain. They lie in the Pacific Ccean directly
southcast of the uarohall Islands and are located between the parallels
of 2 4 S. and 3 30' N. latltude, and the meridians of 172 30' E. and
177 15' E. longitude. A4ll of the islands in this group are low islands
related to atolls. They are inliabited by Micronesian and ilelanesian
people who are sreatly dependent on meterials from the sea for food.

Past experiences by the natives have been (Cooper, 1964) that
certain species of reef fishes when eaten are extremely toxic in one
area and nontoxic in enother area. Decause fish is one of the primary
diet items of the natives, various investigations have been undertaken
to find the causes of this toxicity which appiies specifically to fishes
inhabiting reefs. Only reef fishes from certain areas are affected,
therefore it seems (Randall, 1958) that a likely cause of this toxin
lies in their food or habits. Since Helfrich & Banner (1963) have shown
that the toxin can be transmitted through the food chain, and is
likely (Helfrich, et al., ms.) to be transmitted to the large carnivores
by bottom feeding herbivores, the marine algse, especially the small
filamentous species, head the list as the most likely sources of the
toxin.

At present, a study is underway at the HLawaii Marine Laboratory,
under the direction of Drs. 4lbert H. Banner and rhilip Helfrich3/, to
further investigate the '"toxic reef fishes'" in the Pacific area. One
of the principal steps associated with this project is to identify the
marine algae associated with variocus "toxic!" situations.

Of the sixteen islands in the Gilbert Group, only for Onotoa
Atoll has anything extensive been published on the algae. This is the
1957 "Preliminary Report on the Flora of Onotoa Atoll," wherein lMoul
gives a list of the algae he collected from this atoll, the identifica-
tion to species having been done by loul, except for the Hyxophyta
which were identified by Dr. Francis Droueti/. In Appendix I of his
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"Report on the Gilbert Islands: Some Aspects of Human Ecology,” Catala
gives (1957) a list of algae (all liyxophyta) collected by his wife in
July 1951. These were also identified by Dr. Drouet. Catala's algae
were collected in fish ponds from only two islands, from the northern
and southern fish ponds on MNukunau and from a fish pond on Beru. i‘here
has been no extensive collection of alzae from the other islands of

the Gilbert Group. Dr. V. J. Chapman (1955) has published a list of the
algae collected from Funafuti Atoll, in the &llice Group which is south
of the Gilbert Group.

Mrs. Jane Cooperé/ sent some bottles of preserved algae collected
from six of the islands of the Gilbert Group in arecs where the fish were
toxic or nontoxic. These were sent to the University of .iawaii at the
reqguest of Drs. Banner and Helfrich and thus provided an opportunity for
the author to extend our knowledge of algal floristics in the Central
Pacific and at the same time coentribute some phycological information
specifically useful to the poison fish studies. The first step under-
taken was to sort the algae in eacli collection into their respective
genera and give each entity from each collection a number. The numbers
run from 13771 to 13952 and are permanently recorded in Dr. vaxwell S.
Doty‘s§/ notebook number 73. The specimens themselves are being deposited
in Dr. Doty's herbarium.

In identifying the algne, particul rly those species within the
Rhodophyta, and in citing bibliogravhies of original publicatious,
Dawson's (1654, 1956) papers have been the most useful. Other references
which proved of iumense value while workinsz with the present Chlorophyta
are dgercd's (1952) paper on the siphonaceous alzze, subank's (1646)
paper on Caulerpa, Dr. Wiliiaw J. Gilbert's7/ (uapub.) field manual of
fawaiian Chlorophyta, and Hillis' (1959) »aper on Hulimeda. The manu-
script manual on Hawaiian thaeophyta by Dr. Doty and lir. W. Jan New-
house8/ has been primarily used in identifyins the species of Fhaeorhyta.

The followin; is a list of the atolls and the algal habitats of
each of the Cooper collections from the Gilbert Grcup. Reefs inhabited
by "toxic fishes' are designated for convenient reference here as i'toxic
reef flats,'" or 'toxic areas.’” Cooper (1964) provides a more complete
discussion of these areas.

ABEMAIA ATOLL, Abemama Island (0°21' N. lat., 173°51' Z. long.):
passage between ocean and lagoon at low tide in about three feet of water
alonz the eastern side of the island at the Government Village, July 1962
(18895-18893, 18900, 1902, 18903).
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MARAKEI ATOLL, Marakei Island (2°%03' N. lat., 173°25' E. long.):
"toxic reef” south of Rawauawi Villuge, below low water mark, July 1962
(18771-18786) 3 "toxic reefi’, taken from the top of rocks below low water
mark which do not cuite dry out but have a few inches of water on them
at low tide, July 1962 (13787-18793); "toxic reef flat" soutlhi of Rawanawi
Village, July 1962 (18794-16800, 18940-18943, 18946); "toxic area" south
of Rawanawi Village, stones from bottom of surge channels which are twenty
to thirty feet deep, July 1962 (18905-18909, 13911, 18912, 18919, 18921,
13922, 18926, 18927, 18930); "toxic reef'' near the Village of Rawanawi,
July 1962 (18936-18938).

NONOUTI ATOLL, Nonouti Island (0°49' S. lat., 174°29' E. long.):
ocean reef flat subject to continual heavy surf, July 1962 (18388-183%0).

NUKUN.U ATOLL, Nukunau Island (1°19' S. lat., 176°23' E. long.):
"toxic reef’ near the Village of Rungata, July 1962 (13892-1C894).

TAMANA ATOLL, Tamana Islend (2°39' 8, lat., 175°58' E. long.):
bottom and side of newly blasted channel in the reef, July 1962
(18948, 156952).

TARAJA ATOLL, Betio Island (1°30' N. lat., 173°00' E. long.):
western reef with an area of mostly sand, July 1962 (18801-1380%4, 18817~
18825); southern reef neer shoreline with a large sandy pool with few
algae present, July 1962 (18805-18810, 18326-18333, 18884~18886);
southern reef at western end which borders the ocean and dries out at
low tide, July 1962 (18835-13845); southern reef below low water mark
exposed to heavy surf, July 1962 (18857-18359); southern reef in a small
tide pool on the ocean edge which does not dry out, July 1962 (18850-
18856); northwest reef which is a "toxic area" of coarse sand and stones
with a strong current, July 1962 (18811-18316); western reef with dazzling
white sand and a few large stones covered with algae, July 1962 (18860-
18862, 13664-13866); lagoon beach which is sandy with small stones and
large sting ray holes, June 1962 (13867-18874); beach reef in lagoon
about three feet below iow water mark, June 1962 (18875-18883).

The following is’an annotated list of the blue-green, green, brown,
and red algae found in the collections from the islands in the Gilbert
group listed in the above paragraphs. The collection numbers for the
specimens are listed with the species. Annotations have been restricted
merely to pertinent taxonomic and ecological information which the
author thought of particular value.

MYXOPHYTA

Calothrix crustacea Thur.

Tarawa: 163074 (epiphytic on Padina).

Entophysalis deusta {(Menegh.) Drouet & Daily

Tarawa: 13816.
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Hormothamnion enteromorphoides Grun.

Marakei: 18796, 18797.

Hydrocoleum cantharidosmum (iiont.) Gom.

Marakei: 18797; Tarawa: 13372.

Hydrocoleum lyngbyaceum Kitz.
Marakei: 18796.

Lynpgbya aestuarii (lert.) Lyngb.

Marakei: 18795, 18796, 188075 (epirhytic on Padina).

Lyngbya lutea (ig.) Gomn.

Marakei: 18781; Tarawa: 13383.

Lyngbya semiplena (ig.) J. ag.

Marakei: 18781.

Mastigocoleus testarum (Lagerh.) Born. & Flzh.

Tarawa: 18816.

licrocoleus chthonoplastes (Mert.) Zanard.

Marakei: 18795, 18797; Tarawa: 18383.

Schizothrix calcicola (Ag.) Gom.

Nonouti: 18388 (epiphytic on green algae); Marakei: 18795, 18797,
188074 (epiphytic on Znteromorpha); Tarawa: 18316, 1872, 18883,
18554,
This species was present in most of the collections sent to
Dr. Drouet. Drouet says that the morine ecophenes (ecolorical srowth-
forms) of 3chizothrix calcicola (ag.) Gom. are such familiar "species!
as Plectonema terebrans, Phormidium crosbyvanum, and Lyngbyva rivulariarum.
Dr. C. M. Palmer has found a virus which attacks all ecophenes which
Drouet has indicated as S. calcicola in various culture collections.

Symploca hydnoides Kutz.

Marakei: 18793, 18797,
CHLOROFHYTA

Acetabularia mobii Solms-Laubach, 1895: %0, pl. 4 (fig. 1)3 Egerod, 1952:
411, fig. 23i.

Marakei: 18909 (fertile).
Thalli about 5 mm high, having 15-17 rays adhering to each other,
with approximately 25-35 spherical cysts in each ray.
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Boodlea composita (Harvey) Brand, 1904: 187; Zgerod, 1952: 362, fig. 6a
and pl. 32a.

Marakei: 18773; Tarawa: 18862,
Both collections forming dense spongy mats intermixed with Hypnea.

Caulerpa racemosa var. macrovhysa (klltz.) Taylor, 1928: 101, pl. 12
(fig. 3), pl. 13 (fig. 9); Gubank, 1946: 420, fig. on.

Tarawa: 13004, 13811, 18823, 18326, 18337, 18859, 10860, 18879.

Caulerpa racemosa var. peltata (Lamx.) Eubank, 1946: 421, figs. 2r-s.

Tarawa.: 18539.

Caulerpa racemosa var. turbinata (J. Ag.) Subank, 1946: 420, figs. 20p-q.

Taraws: 18822, 18038, 1836k,

Caulerpa serrulata var. typica f. lata (Weber-van Boose) Tseng, 1926:
178, pl. 1; Eubank, 1946: 418, fig. 2h.

Marakei: 18783; Tarawa: 13810,

Caulerpa serrulata var. typica f. angusta (Weber-van Boose) Eubank, 1946:
418, fig. 23.

Tarawa: 18803, 138091, 18835, 18850.

Caulerpa sertularioides (Gmel.) Howe, 1905b: 576; Dawson, 1956: 38,
fig. 22.

Tarawa: 18802, 18806, 18820, 18827, 13853.

Caulerpa urvilliana Montagne, 1845: 21; Dawson, 1956: 37, fig. 21.

Marakei: 18788, 18799.
Both collections consisting of small thalli which were identified
by Dr. William J. Gilbert.

Chlorodesmis hildebrandtii A. & . 3. Gepp, 1911: 16, 137, figs. 74, 75;
Egerod, 1952: 377, fig. 9b and pl. 34a; Dawson, 1954: 394, fig. 11f.

Terawa: 18821.

Filaments about 20 mm in length and 80 p in width having a distinct
bead-like swelling above each constriction. This collection resembles
Bgerod's illustration cited above which shows filaments constricted at
frequent intervals, as opposed to Dawson's illustration which has fewer
constrictions.

Cladophora repens (J. Ag.) Harvey, 1958: 236; Taylor, 1960: 82.

Marakei: 18942,
Small dichotomously branched filaments about 1 cm tall which seem
to fit Taylor's description.
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Cladophora sp.

Nonouti: 18390.
Iilaments matted forming a small brown clump about 1 cm high.

Codium edule Silva in Egerod, 1952: 392, fig. 1l8a-c and pl. 35.
Tarawa: 18857,
Thalli repent with the branches adhering to each other and with

numerous hairs projecting from the utricles.

Codium reediae 3ilva in Igerod, 1952: 379, fig. 17 and pl. 36.

Tarawa: 10840,

Thallus 9 cm tall with dichotomous and irregular branches not
adhering to each other. The upper portion of the thallus is slightly
compressed and numerous hailrs can be seen upon macroscopic exanination.
The utricles are pyriform to truncate in shape, often 532 w in length
and 226 p in width.

Dictyosphaeria cavernosa (Forsk.) Boergesen, 1932: 2, pl. 1 (fig. 1);
Egerod, 1952: 350, fig. le-g.

Nonouti: 18839,

Clump approximately 2.5 cm broad comprised of one layer of cells,
which lack spine-like processes on the interior surfaces of their walls.
Segments polygonal, 700 ¢+ in diameter with hapteroid cells present as
in fig. 1f-g, of Lgerod's paper.

it is surprising that Dictyosphaeria versluysii Weber-van Bosse
was not found among these collections.

Enteromorpha intestinalis (L.) Link, 1520: 5; Dawson, 1954: 383, fig. bc.

Tarawa: 10528, 18871.
Filaments about 2 cm tall covering a small piece of coral.

Interomorpha sp.

Tamana: 18948,
This collection consists of small immature filaments covering a
piece of coral.

Halimeda gracilis Harvey, ex J. Ag., 1687: 82; Hillis, 1959: 356,
pl. 2 (fig. &), pl. 5 (fig. 7), pl. 6 (fig. 9), pl. 7 (fig. 2),
pl. 10.

Nukunau: 18892,
No distinct holdfast visible. Sepments cylindrical in shape toward
the bace, with tear-shaped segments in the apical portions of the thalli,
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Halimeda incrassata (Ellis) Lamouroux, 1812: 186; Hillis, 1959:
365, pl. & (figs. 1-2), pl. 5 {(fig. 21), pl. 6 (figs. 21-24),
rl. 12.

Abemama: 18898; Tarawa: 18801, 18817.

Halimeda\gpuntia (L.) Lamx., 1812: 186; Hillis, 1959: 359, pl. 2 (figs.
7-8), pl. 5 (figs. 3-4), pl. 6 (fig. 6), pl. 7 (fig. 3), pl. 10,

Marakei: 18771, 18790, 1§907.
This species makes up the bulk of the algae collected from Marakei.

Ulva lactuca L., 1753%: 1163; Dewson, 1954: 353, fig. 4.

Tarawa: 16633, 13343, 13854,

Most of these collections are mere fragwents and at first glance
look iike sunall specimens of Ulva fasciata Delille. Upon microscopic
examination of cross-sections, the cells seem to be relatively uniform
in size and slightly taller then wide. In surface view the cells are
rolygonal mxd compact. These specimens fit the description of this
entity in Gilbert's field manual.

Valonia aegagropila C. ig., 1322: 429; mgerod, 1952: 348, pl. 29b.

Tarawa: 18344,
Vesicles L4-6 cm long and 1-2 cm wide forming = dense cushion in
which both Hypnea and Jania are intermixed.

PHAEOPHYTA

Dictyota crenulata J. Ag., 1847: 7, 9k,

Marakei: 18919; Tarawa: 18880A.
411 collections are fragments about 2 cm high with the charac-
teristic proliferations on only a few portions of the edges.

Dictyota friabilis Setchell, 1926: 91, pl. 13 (figs. be7), ol, 20
(fige 1)«

Marakei: 18785, 16792, 18300, 18906, 13943; Nukunau: 1{894;

Tamana: 18952; Tarawa: 183836, 18656, 18380B.

This species of Dictyota occurs throughout the Pacific area
growing either as an epiphyte on other algae or on coral or basalt
rocks. It usually grows in clumps but can be found growing as
individual thalli as seen in these collections from the Gilbert Islands.

Letocarpus sp.

Marakei: 18777; Tarawa: 18878B.

These collections are of but a few filments each, The filaments
of 18777 were found growing on a piece of cord, while 185783 was found
epiphytic on Padina. These specimens, both only about one millimeter
tall, have sessile plurilocular organs up to 50 y long and 20 y wide,
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which are slender and generally oblong in shape. The filaments are
narrow about 20 , wide ard the cells are almost square in shape at

the intercalary region. These filaments are too minute to be E. indicus
Sonder while the plurilocular organs are not pyriform as in E. padinae
(Buffham) Savageau.

Padina sp.
Tarawa: 10807, 135613, 18873a.
These collections are of fragments two cells thick throughout

and producing oogonia.

Turbinaria ornata (Turner) J. 4g., 1848: 2663 Dawson, 1954: 405, fig. 21.

Abemama: 18395,
Typical of the species as often collected in Hawaii.

RIODOPHYTA

Acanthophora spicifera (Vahl) Boergesen, 1910: 201, figs. 15, 19.

Tarawa: 10825, 18631, 15865, 18063, 15876,
411 collections shrubby about 4=7 cm tall with Jania as the
predominant epiphyte.

Ceramiwa fimbriatum Setchell & Gardner, 1924: 777, pl. 26 (figs. L3-4k);
Dawson, 1954: 446, fig. 55a.

Marakei: 18779.
Thalli about 4 mm high with distinctly bulbous hairs protruding
from the nodes.

Chondria revens Boergesen, 1920: 200, fig. L4O.

Nulkunau: 133893,

A small mess of entangled thalli, with the largest thallus about
1 cm long. The habit of this alga resembles DBoergesen's 1920 descrip-
tion and illustration of his species in all but one point. The tips
of the branches of the Nukunau specimen are much more rounded than
truncated.

Chondrococcus hornemsnni (Mert.) Schmitz, 1895: 170.

Marakei: 18912, ,
- This small piece of a thallus probably belongs to this species.

Falkenbergia hillebrandii (Bornet) Falkenberg = sporophyte generation
of Asparagopsis taxiformis (Delille) Collins & Hervey; Feldmann
& Feldmann, 1942: 89: Dawson, 1954: 41k, fig. 25L; Taylor, 1960:
571, pl. 72 (fig. 8).

Marakei: 18776.
Thalli about 1.5 cm long and 30 p, wide with the three pericentral
cells about 1.3 times as long than wide. A4lthough both Dawscn and Taylor
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cited above have illustrated this species, Dawson's illustration is
much more representative of the riaralkei specimen.

Gelidiopsis intricata (Ag.) Vicksrs, 1905: Gl; Dawson, 195k: 423,
figs. 3ha~d.

Tarawa: 10355,
halli cylindirical about 2-3 cir long bearing terminal stichidia.
Rhizoids and arical cells absent from these thalli.

Gelidiopsis sp.
Tarawa: 18852, 133€6.

Very similar to Gelidiopsis intricata (ag.) Vickers except that
the thalli are intertangled with each other.

Gelidium pulchellum (Turn.) Kitz. in Feldmenn & Hamel, 1936: 119, fig. 23
and pl. 1 (figs. 2, 3); Dawson, 1954: 421, fig. 32b.

Tarawa: 10373,
Thallus about 2 cm in height radiating from a common point of
attachment,

Gelidium pusillum (Stackh.) Le Jolis, 1864: 139; Dawson, i954: 420,
fig. 3la-c.

Marakei: 18773, 18903, 18946; Tarawa: 16815B, 13329, 1o845.
Most of the collections are of immature forms but seem to fit
Dawson's illustration.

Hypnea cervicornis J. Ag., 1852: 451; Dawson, 195k: 435, fig. 40d.

Tarawa: 18577.

The short branches of this specimen are not outstandingly cornuate
or antler-like in shape as they are in Tanaka's illustration (1941, fig.
13c) but seem to be more similar to Dawson's illustration.

Hypnea esperi Bory, 1829: 157; Dawson, 1954: 436, fig. L46h-j.

Marakei: 18209B, 13874, 18885,
Long thalli with numerous short branches on the main axis.

Hypnea nidulans Setchell, 1924: 161, fig. 30; Tanaka, 1941: 246, fig. 18.

Marakei: 18772, 18784, 18791, 187984, 18927, 18936, 18941; Tarawa:

18314, 18816, 18841, 18851, 18875.

Thalli compressed, about 2 cm high, and with pointed short branches
similar to Setchell's illustration.

Hypnea valentiae (Turn.) Montagne, 1840a: 161, Dawson, 1954: 436, fig.
4oL, 47.

Tarawa: 10812, 183867.
Forming thalli about 3 cm long.
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Hypnea sp.

Abemmama: 188963 Marakei: 18922; Tarawa: 13832,

TForming a very compact mass of thalli up to 2 cm high with branches

about 1 cm long.

Jania adhaerens Lamx., 1316: 270; Boergesen, 1917: 195, fig. 134, 185, 187.

Tarawa: 18856.
Forising a compact mass of thalli and sand particles.

Jania capillacea Harvey, 1853: 34; Boergesen, 1917: 198, fig. 183.

ma: 18903; Marakei: 13775, 18736, 18789, 13794, 18905,
18942, Tarawa: 102830, 13842, 18361, 18882, 18886.

Forvuag a coupact mass of thalli and sand particles intermixed,
with individual thallus about 77 j, in diameter.

Jania tenella Klitzing, 1858: 41, pl. 85 (fig. 2); Dawson, 1956: 49, fig.

B e Ve~ O ~=
Mareirxiy 18730,

Collcotion consisting of but a few small thalli.

Jania ungulata Tendo, 1902: 26, pl. 3 (figs. 7-3), pl. 7 (fig. 8).

Tarava: 18C2k.
£

Small compact clumps consisting of thalli and sand particles.

Laurencia obtusa (Huds.) Lamocur., 1813: 130; Taylor, 1960: 626.

Marakei: 18787, 18926; Tarawa: 18319.

Thalli forming clumps, cells cylindrical in cross-section with the
larger cells in center of thalli about 66 W in diameter and those in the
cortex about 27 W .

Laurencia okamurai Yamada, 1931: 2CO, pl. 5 (fig. b), text figs. F, G;
Taylor, 1950: 1l4k4; Dawson, 1956: 60, fig. 66.

Tarawa: 180669, 16881,
The surface cells which project at the apex of the branches are
very couspicuous.

Laurencia paniculata (ig.) J. Ag., 1363: 753; Dawson, 1954: 453, fig.
6lc—do '

Abemmama: 18902, .
Thalli slightly compressed with cells cylindrical in cross-section.

Lophosiphonia obscura {(Ag.) Falkenberg, 1901: 500; Dawson, 195i4: 451,

Abemmama: 18900.
Main thalli prostrate with rhizoids present along the basal side.

Ll'}.‘
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Polysighonia coacta Tseng, 194%4b: 71, pl. 2; Dawson, 1954: 456, fig.
Og-h. .

Marakei: 18774, 18762, 18921,
Thalli about 10k |, wide at the widest and cortical cells shorter
than broad.

Polysiphonia fragilis Suringer, 1870: 37, pl. 25B (figs. 1-4); Dawson,
1954 452, fig. 60a=-b.

Lbemmama: 18897; Marakei: 13780, 18537.
Intermixed with blue-green algae. These thalli seem to agree
with Dawson's discussion and illustration.

Polysivhonia subtilissima dMontagne, 16L40b: 199; Tseng, 194#4b: 70, pl. 1.

Marakei: 18911,
Growing as brcwn tufts about 5 mm high on coral pieces.

Polysiphonia tongatensis Harvey in Kuetzing, 1064: 14, pl. 41; Dawson,

Tarava: 18305, 13315A.
Tetrasporic thalli sbout 1-2 cm tall.

Tolypiocladia calodictyon (Harv.) Silva, 1952: 305, Dawson, 1956: 58,
fig. 62.

Tarawa: 16870,
Thalli intermixed with sand grains forming one intertangled mass.
This specimen is well representative of Dawson's illustration.

Wurdemannia miniata (Imk. & DC) Feldmann & Hamel, 1934: 54k4, figs. 9-11;
Dawson, 1954: 4oL, fig. 35.

Tarawa: 16808.
Thalli about 1-2 cm long with anastomoses present as seen in
Dawson's illustration.
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