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ther, The twoe oblectiver of ihis paper area to present g Ifloristic

s2ccount of the: comnon crusi

)y

ST

Guan, Morians Lolands, o

Some proevious {loristic vork or: the cyrusiose

. e ke el B T e cri ) o i g 5. .
Guam vas done oy Jobrson (1564). Be dealt prinss
aigaa, but 4id deserite

collaocted {rowm Cuem

Moriens Islends, 17

to rumercus fessil species. -In
work has bLedn carried out in

> Bikinil, aund Dasrscon at

[

! & N )
118 (1996) reporited a tola
cf 1C species, but neithor had atlewspted to do & therough study of
the group. ively studied two reef flat genera,

Porolithon at Eongelapr, working with the growth

forms c¢f s
In the tropical western Pacific, Dawson (1954) reported on the

marine zlgae from Viei llam and included eight specids of calcarasous

tiie composition



2
coralline alguse. Wormersley sad Bailey {2970) seported on 12 apecics
from the Holumon Islands.

From the itronical eastern Pacific, Duwscn (1960) 4id a cowrve-
hensive study of the crustose Coralilinacouse of Verico. Tiiiler (1972a,

19'73Y) nanmed six species of crustase coralliues in his work &t Mewsii.

The Siboga Expedition resulted in an extensive collection of

cruslose coraliins algas from the Malay srchipelaze vhiich vere iden-

tiiied or nemed by Foslie (190h). Poslie worked extzns

SRS N TRCRY o X e A ey TR s iy e " . . "
crustos:s Cerallinaceae, descriving many species and esteblishing the

basis Tor thelr cwrrent classif
o H. Printz, & wonograph of Yeslie's werk (1929) was published after
hig death. Recentlly. Adey (1970) examined Fosiie’s collechiions and

some species were rederined in terms of wmodern systamatics.

provides a key teo the genera tnat

and Macintyre {1973) have natural

genera cf crustose corglliine algae. Tn addaitinn, a thorovgh review

of the literature has been provided by Littler (1972).
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comaunication) thatl

shrinkage of the cells. FPevenyi's scliution i
e
agent as used by Masaki {1908).

Shallow water specimens and epiphyles wore

walliing and srndorkeling. Specimens lrom

k0 m were collcceted by SCUBA diving.

The follewing dala sre reported for each

and appliceble: the depth (at N

inlensity, tolerance to desiccation and hig

and qualitative estiv

i

tyre of substrale,

[0
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to environmental conditions.

are
possible environmental facltors involved are
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presented.

Much of the habitat data is to be found in that portion

paper on distribution.
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to be discussed properly, however, and for these the habital data have

been inzluded with their description.

The classification syslem of Ldoy and lacintyre {3973) sras 1

Lala

thrcughout this paper. To descrile the zpecies, measurersnta Lave

Ly AV

been given as width by height (p) or width by length (). Height i

used for all ccnceep stance from e

3
T
3]
A
]
D
—
e
]
€
\é
0
i
o
=
s
o
©
=
fa
i
o
ok
=
(0]
fal)
=
L
p

tep to the bottom of the conceptacle chamber. Height is also used
for ‘descriving the top-to-bottom distance in vertical seciion of zll

epithailus celis and the heterocyst cells of Jicusoniciithon, the

reason being that in these instances, the width is cowrorly ecual to

or greater thsn the height. In all measurements given as widih by

length, the lengih is commonly ecuzl to or

Specimens were coliected by the author (4

Randall (RHR). All specimens and prepared slides are deposited in

the herbarivwe of the University of Guam Marine Taboratory.



PLORLSTIC ACCOUNY

Aviificial Key to the Cenera
(Acapted Fronm Adey and Macintyre, 1

0
-3
)
~—r

Sporangivm Serne dpn individual 'oJ\cLbecl\, conceptaclos i rovs

in the peori ; Archaeclithothr o
g B

Many sporangie borne in zacin conceptacle, conecentsacles
|

Lnroughont tho peviiiallus. B

-

b, Sporargial concevnitsclies multipored. C.

C. Hypocthsllius couxisal. Mesophyilun
C. Hypnthzlluz not coaxial. Lepio

B. Sporwungial concsptscles single pored.

&)

=

D. ECecondary pits present belween perithsilic cellsa.

Lithorhyl

D. Becondary pits ebzent, cell fusion often praacut

-

between perithsllic cells. B,

10

B. Heoterocysts present in perithellis

e8]
.

¥,
F. Thallus cne ceil layer thick except arcuand

the conceptacle Fosliella

L]

. Thallus more than cne cell layer thick.
G
G. ieterocysts in horizontal rows.
Porolithon

G. Heterocysts not in horizontal rows.



~
ey

s

H. Hypothallus one celi laver thicl,

heberceysts occurring singly.

cecurring i1 vertical rous oy sinugly.
Neoponiclithon
E. Heluoroceysts absent. i
I. Thallus osne cell layer thick

scept around concanbtaclas, cells

large, grester than 10 p wids.
Lithor
I. Thallus composed of iniitllaysread

hypotholius and perithzlius,

T
)
~
AT

cells small, less Lhan

Pseudolitihe




Subfomily Melobesicidene (J. Aresch. )

Gemms Archaeclithiothanmnius

Key to Species:

Thallus Enerescanean, conceoptucics G2-85

having

A

lecking adcerescences, concepltacles usg

Jhnallas

85 u hign. =,
B. Concepbaclas Y7-215 p high Lrohaes)id

B. Conceniacles 145-160 i hig
.
". . Y - -
Archacolithothanniln erytl; Foslie, 1900z
o0k 233 B b

o
-L—“l
w
)
e
(=}
=

Sporclithon x

Description: Thallusz

-7 i Gi.¢

from many small rounde ameter,

Color varies with exposure to sunlight; exposed porbi

greenish yellow, yellcowish bdrown or tan cclor; shaded

red or purple. Forms to 6 ca in diameter.

-

cells of epithalius 5~ p wide, 9-10 i long; perithall:

vide, 6-28 u long; hypothallus 3-6 cells thick,

long. Conceptacles 25-L4k p wide, €2-85 u high;

36-64 u long.

ki

ey~ YT
ko ooy

ions

T-10 p wide,

spores 20-31

Mason

Bothpeltz, 1591

i

high.

exy Lhraeun

greater Lhon

Sthoanive sp.

;
%, Arclhiacclithaothannime sp.

appearance

1-T mn high.

faded,

portio dark

Maeristeniatic
us cells U-11 p
12-22

u wvide,



Habitat: Tt was commrnly encrusting re~f{ subsirate on irner or cuber
reef flats vhere it is often partially covered with cond end locse
ediments It wos also foun Torming nodules on the subiarine terrace

in 7T m of water.

Specimens excmincd: GDG k1, reef ilal, 0.1 m, Ipaa Beuch, Togcha,

-1 nL ey ~ 7. . 2 A a; S T Lrd
YTI-26-73; GDG T3, reef flat, 0.1 m, Marine Lad, Pago Bay, Ti-26-Ti

=t

GDG 160, reef flat, 0.2 m, Marine Lsb, Pego Bay, VI-10-Tk; ¢d¢ 121,

¢
lagoon, 2 m, Cocus iLagoon, IV-27-Th; GDG 216, ouler recf flat, 0.1 u,

VMarine Lab, Pagc Bay, VII-1&-Th; GDG 2bl, submarine terrace, T n,
3. of Fecpi Toint, VIII-1-Ti; RHR 3175-1, submarine terrace, T 1o,

8. of Facpi Feint, XI-15-73.

%

Archaeclithothamnium sp. 1

Description: Thallus smoocth encrusting with uo excrescances;
red-brovn cclor. Perithallic cells scuure shaped, 4-1) u wide, 6-11 p

long; hypothszllus growing parallel Lo the surfacc, 3-6 celle thick,

6-11 ¢ wide, 8-19 p leng. Concepiacles 83-3105 u wide, 145-190 u high.
> & A ] 0

Habitat: It was only found on the submarine terrace, M0 m dezp.

Speeimen exeasined: GDG 157, submarine terrace, L0 m, leewsrd ccean

reef, Cocos Lagoon, V-30-Th.

Remarks: The color of thc thallus and its much larger conceptacles

distinguish this species from the two other species of Archasoliiho-

thamniuwm. Like Archasolithothamnium sp. 2, it lacks the distinctive

excrescences of rythr eum.



Desceription: Thallus srootll, encrusting: no excrescences. (Color

4.

varieble, burgindy to pink to groenish pink to piukisbh grzen. Peri--
thallug h-9 3 wide, 6-11 u loag; hypothalius lying parslliel to
surface, 3-6 cells thick, 6-10 p wide, 9-23 u long. Conzeplacies

33-44% u wide, 77110 u high.

{
Ravitat: The specimen was growing cu suebrate beoneath sofy corals,
in @ lagoon, 1-2 n deep.
Gpecimen examined: GRS 116, lagoon, 1-2 m, Cocas Lagoon, IY-27-Th,
.

o

‘ - - - -
Remarks: Although found in shallow waler, it lacks the excrescenca:

of Archzeclithothamnium ervihrazeum. Its color iy aleso dilTerent oud
its coaceptacles larger.

Genus Lentophytum Adey, 1265
Leptophytum sp.
Pl. TV, fig. 1=2:; PlL. V, fig 1-2
Description: IErerusting, purple color. Periithalius cells usually

-

square, 3-6 u wide, 2-8 p high; hypothallus 2-h cells thick, 3-

[82Y
i
o

vide, T-12 u long. Conceptazcles 110-185 y wide, 55-88 i high; only

bispores seen, (24)29-34 p wids, 47-84 n lonz.

Habitat: It was growing in reduced light at the base of deead

Acrovore, in Acropora beds on the reefl flats.




10

Snecinens examined: GDG 96, reef flat, 0.5 m, oif Coral Reefl

nterprises, Asan Bay, JT-6-Th; GDG 25k, reel flat, 0.k m, ®. of Cabras

1eland, ¥iti Bay, VIII-7-Th.

Remarks: This species has very prominent concepltacles. and all the
cells of the perithallus are smail. To the aathor's knowlcaze this
gerus has not been previously reportea from ile ifrowvics, aund it has
been placed here with some hesilzaiion.
A
Genus Mesovhylian Lemoine, 1928

Mesonbxlium of . PrL*c ens (Foslic)

Pi. VI, fig. 1; Pi. ViI, fig. 1~2

N Lithothamnium erubsscsns Feszliie, 19000:9-10; Foslie, 300%:33,

fig. 15-17, »1. 3, fig. 1-25.
Description: Encrustiog and ferming short round:sd hranching excres-
cences. Color purple, often a pale cream color at tips ¢f excres-
cences where the multipored conceptacles are lcceated. ZExcrascences
branching cnce or ravely twice, gro-ing up to 10 mm high, 1-5 rm in

IS 5
5120z 3,_(‘} Y wide "

\s o
trs
@
=
]
p—

diameter. Epithallus 6-7 u wide, 3-4 p nigh

;’.‘.x

5~ u lonb; hypothallus coarial, 8-10 u wide, 13-19 y long. Coa-
ceptacles L450-510 u wide, 1T70-20C u high: tetraspores 39-52 u wide,

170-195 u leag.

Habitat: The specimens were found growing exponsed, T-40 m deep. 1In

T m of water, it wes forming nodules up to 3 cm in diameter.

Specimens examined: GDG 152, submarine terrace, 40 m, off Tanguisson

Power Plant, Tanguisson Point, V-29-Th; GDG 238, submarine terrace,

L S Tl e TEaf o L irrvr oA 7h
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Remarks: Although net forming branches as densely as those specimens

pictured in Fosliie's (1904) paper, his descripbion agrees fairly well

o

wilh the suthor's gpecimens.

ioroideae (Svedelius) Setchell

Genus Foslizils Howe, 1920

Key to OGpecies:
4 —_— s g -y - x P .
A. Concepteclies 55-101 u wide, ¥ooledni sty

A. Conceptacles 100-15% 1 wide.

o
%
;
e
e
Jit
I2a)
b
)

Fosliella farinosa (Lamx ) hove, 1020:587; Taylor, 19%0:132

0

5, fig: 37c; Dawson, 1955:4¢; Dawxson, 196030, pl. 21,

Pl. VIII, fig. 1-2

Melcbesia farincss Lemouroux. 1816:315.

&

Description: PFink color, focryming thin crusts, growing epiphyitically

on Enhalus zcoreoides. Thallus monostromatic, hypothallus vertically

and horizontally elongate. Hypothallus 6-1% p wide, 12-2

(3]

I IonEs
heterocyshe occurring singly, 1b-19 u wide, 18-23 i long. Conceptacles

100-15C p wide, UL-77 u high; tetraspores 22-hl p wide, 3L-58 p icng.

Specimen examined: GDG 82, epiphytic on Enhalus acoroides, reef flat,

0.2 m, near Pago River, Pago Bay, III-17-Th.



XT1,

pd. XLiX, & L.

Melobesin lejolisii

Heteroderws lejolisdt

4--G.

pl. 50, figs.
Description: Pink color,
folium on the reef flat.
conceptacles, 6-7 u wide,
basal cells oriented verti

hqu, heterocysis occurri

Conceptacles 55-101

22-LT7 1 long.

Specimeinn examined:

N
Gonus

Key to Species:
A. Conceplacles

A. Conceptacles

hydrolithon

Dawson, 195k:L25, fig.
pl. 2k, fig. 2.

Hozanoil

lYl

GDE 125

Marine Lab,

1520:588; Masaki, 1968:23,

s

, 1909355 Dawson, 1960:55,

grevwing epiphylbically on Sargsssuws cristae-

Perithallic celis 3-b celis thick arcund
G-8 u ilong; thallus commeonly monostromatic
cally = horizentally, 7-9 u wide, T-11 p
g singly, 8-12 u wide, 10-25 u high.

20--h7 p high; tetraspores 12-28 y wide,
v, cpiphytic on Sargzssum ceistacfciivw,

o

& .

Pego Bay, V-6-T4

1909

reinboldii

wide. H. sp.
v. Bosse and Foslie) Foslie, 1909:55;

37b; Daweson, 1960:28, pl. 20, fig. 1-2,



Pl. X; fig. 1-8:.PL. %I, fig. 1-2

Goniclithon reinbo?

£%3

pl. 959, fig. 5; Johngoun, 1964:26, pl. 13, fig

Pescripticn: Racrusting, excrescences of veriable ei
¢
high and 10 wa aQianeter; sonctines Torming wodules wi

which radiate from center, 3-0 mm diswoter, 10-13 mn

Foslie, 1904.49, fig. 21, pl. 10, fig. 1-6; Jolmson,

ophyllum reinbeldii W. v. Bosse and Foslie, in Foslie

7.3 (W. v. Bosse and Foslie)

. 5=6, pk. 15,

zg up Lo 1.0 @m
th excrescences

long. Comumonly

19%7:231,

pale to dark blue, also brown or purple. At times having Jong osticle

= . W . epzer O .
arising from conceptacles. Epithellus 6-C uy wide,

. B 5 Ie ‘ - T -
perithalius h-18 u wide, 8-22 u leng; hypothallus 5-

11-28 u leng; heterocysts occurrivg singly, 10-2k p vwide, i9-hb u 1o

Do

2

Concepbaclion rieasuring 160-250 v wide, 115-165 u high;

tetrasporer not seen; bisporez and degenerale tetraspor

neasuring 28-66 y wide, 33-102 u long.

Habitat: It wzs found on the reefl flat and submarine

depths of 17 m. It is most abundeut In the small sha

=10 u highs

20 p wides

distinct

=g (7) pre:

terrsze to

Jlow pools of

the outer reef flat where it encrusts the reef subsirate or more

frequently the small stcnes to give a nodular appearance.

Specimens exzmined: GDG 8, submarine terrace, 17 m, Marine Lzb, Pago

Bay, X-17-73; GDG 15, reef flat, 0.5 m, Marine Leb, Pago Bay, X-18-

RHR 317B-1, submarine terrace, 7-1T7 m, S. of Facpi Po

int, XI~15-73;

GDG 242, submerire terrace, T m S. of Facpi Point, VIII-1-Th.

Q

-
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Lemarss: Although many conceplacles were present in verticel sections,
tebraspores wvere opever found. Maay concepiacles had what oppseared to
be old, perlially decomposed spores, dbut il was never possible to
determine if tlcy hnd been tetraspores. Bispores vere definitcly sceun.

‘¢ found tc¢ have long osticles

¢/
~
0

Soecimens coilcceied in May, 1970 w
protruding from the concepitacle. These had not been noted previously
vhen coilecting was done, 2nd prebably were broken off soon aiizr they
wereq forwed.  Thelr possible significance is not yet known. in
vertical ssctions, the perithellic cells are arrangad in a very

irregular manner that is distinctive of this spszcies.

liydroiithor sp.

Dedcrintion: Encrusting, having a pink color at surfscse; desh ustor
&1 o] () 31 b 05

gpecimens had purple color in field. Hpithallius 36 p wide, 5-11 p

high; perithallus 3-8 p wide, (4)6-13 u long; hypothallus sin
heterocysis occurring singly, 9-15 p wide, 19-33 p high. Conceptacles
275-365 u wide, 110-175 u high.

Habitat: It was found on the reefl margin but growing on the underside

of a densely branching Lithophyllum moluccense.

Specimens collected: GDG 1224, rsef margin, 0.1 m, Merine Lab, Pago
Bay, V-6-TL; QDG J> 1A, submarine terrace, 40 m, off Tanguisson Power
Plent, Tanguisson Pulnt V-29-Th; GDG 153D, submarine terrace, 40 m,
off Tanguisson Fower Plant, Tanguisson Point, V-29-Th; GG 15T, sub-

narine ierrace, 37 m, leeward barrier reef, Cocos Lagocn, V-30-Th.
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pemarks: Tt lacks lhe excrescenzcs distinetive of H. reipboldii, and

its conceptacles are larger.

Geuns Lithorarelila Toslio, 1900

Key to Species:

A. Thallus encrusting, crusis locsely overlapping each cther; concep-
tacles 375-500 u wide. L. pacifica

A. dhallus encrusting, each crusi tighily overlepping each other;

to)

conceplacles W75-612 u wide. L. melobasioides

. g Bl 0 K o ey 8 - ~ e , YO T TS N
Lithovorella nelobesioides Foslie, 1609:58; Masaki, 2908:55,

* pl. DONIT, pl. IXWGX, fig. -k,
D s 1

Description: Thin, encrusting, pink or purple color with large con-

ceptacles. Thailus composed of tightly overlapping layers of the

large hypothallic cells. Individual layers composed of a hyroihallic
and an epitnallic cell. Epithalius 8-14 v wide, 3-6 p high; hyvo-
thallus 10-20 p wide, 17-3L4 p long, vertically and horizontally

elongate. Thallus becoming more than twe cells thick around the

conceptacles. Conceptucles 75612 u wide, 200-315 u high.
Habitat: It formed thin crusts at 13 and 42 m.

Specimens exemined: GDG 31E, submarine terrace, 13 m, Marine Lab,
Pago Bay, XI1-i0-73; GDG 156, submarine terrace, 40 m, off Tanguisson
Power Plaut, Tanguisson Point, V-29-Th; GDG 1A9B, submarine terrace,

L0 m, Uruno Point, VI-3-Th.



b
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Renarks: Althaugh not easily recoginized in the field, one can sze
gistincetive fan-shaped layers of now growih on the thallus suriace

under a low pouwar binocular scope.

Lithoporella preitica (Meydr.) Foslie, 1909:59; Dawson, 1G5h:L26,
fig. LOb.

Pl. Xi7T, fig. 3-2; PL. XIV, fig. L

<

Descripticn: Ircrusting and

oy
\

forinding thin plates, color pink Lo dack
red, lerge conical counceplacles. Feoithalius 7-21 g wide, €-11 p hig
perithallus 11-21 p wide, 2126 y long; bypothailus 22-33 p wide,

.
36-52 p long. Ferithalius only around concephacles, thallus nornally

m

consisting of ronostromatic hypothallus with cpithellus. Conceplaci

375-500 p wide, 180-325 u hignh.

F o <

Habitat: It was groving uander the spurs along the reef front, 2 m

deep and under corals along the rezf Tront.

Specimens examined: GDG 62, reef frornt, 2 m, Marine lLab, lPazo Bay,
I1-15-T4; GDG 231, reef front, 3~ m, off Tanguisson Power Plaut,

Tanguisson Point, VII-22--Tk.

Remarks: The loosely attached thin pink crust and large conceptacles

distinguish this species from all others.

Genus Neogoniolithon Setchell and Mason, 1943

Key to Species:

A. Thallus encrusting. E.



C. Heterocysts in vertical columns of 5-18 cells; con-
ceplacles 839-988 u wice. N. foslieci
C. Heterocysts occurring singly;
B. Hypcthailus nol coaxisl. .
D. Heterocysts in vertical colunns ci’ L-7 cells; con
ceptacles §0--260 p wide. Heogoeniolithon sp. 1
< D. Heterocysts occurring singly. Conceptacles
450640 y wide. B. myriccarpun
4. Thallus branching. H,
E. Branches short, less than 1 cni.
>
]
Weogeninlithon sp. 3
" NGQEEA L L LION Sk
E. DBranches longer than 1 cm.
N. fruccescens
Necgoniolithon fosiiedi (Heydr.) Setchell and Mason, 15L3:90.
2, I, 3

Goniol

190k k6, 1665 :25.

i

ithon fosliei (Heydr.) Foslie, Johnson,

Lithot

Heydrich, 1897=:58.

hanmiuv

Lithophyllum f

Description:

has large

is seen flaking offt in

conspicuous conceptacles.

Heydrich, 1897b:410.

Thallus forming large pale blus or grey patc

In the field ihs epithaiius often

thin sheets. Perithallus with many fusions

2-3 cells, 6-13 p wide, 9-20 p long; coaxial hypothallus 11-17 u wide,

19-39 u long;
24-31 p wide,

high.

olumrn,

heterocysts in vertical columns 5-18 per
11-20 p high. Conceptacles 819-988 p wide, 295-351 n
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fapitat: This spocies can be found encrusting reel substrale on iie

reef fiabts and to depths of 37 m.

Specimens exsmined: GDG 7, submarine terrace, 17 m, Marince Lab, Pago
Bays A-LXT=TZ; GDG 36, reef fiahk, 1.5 m HE of rago River, Pago By,

e o

TIT-17-Th; GBG 158, eubuarine lerrace, 37 m, leeward side of Cocou
Lagoor, VI-30-Th; GDG 233, submarine terrace, T m, ¥ gide of Anae

Tolard, VIII-1--Th.

T

non fructescens {Foslie) Setchell and Meson, 19L3%:91.

Necgoninll

Pl. ¥VI, fig. 1-2; PL. JVII, fig. 1

LA e 7, T I lata F5i o 2 ] )
Goniolithon fructescens Feslie; 1900¢:9: Foslie, 1904

oy %

pl. 10, f£igs. 10=-11; %aylor, 21950:123. nl. 52-60; Johnson,
1957:231, pl. 59, fig. 4, pl. €0, fig. %; Johnson,190h:2%;

Lec. 1967:985, pi. 2, 3.

Dezceription: Enervsting with short slendes tranches, at limes forming
rodules with the vranches radialing oul in all directiouns fronm =«
central peoint. Pink to crean cslor, commenly having conceptazies
borne at tips of the branches. Epithallus T-15 p wide, L-11 u high;
perithallus cells oiten fused, 9-3b 4 wide, 8-24 y long; coaxial
hypothallus 8-13 p wide, 15-31 u iong; heterocystis found singly o»
occasionally ic short vertical rows of 2-U cells, 23-30 p wide,

1-50 u high. Conceptacles L9U-6T76 p wide, 210-376 u high; tetra-

spores 72-73 y diameter, 125-160 u long.

Hakitat: It was growing on reef flats, commonly in areas having

gtrong currents. Tt was also common in areas having silty conditions

or sandy boltoms, 0.1l-1 n deep.



gpecinens collected: GG 129, inner wveef flat, 0.3 m, Hillon Beacli,
Tumon Bay. V-15-Th; GDG 192, patch reef, 1 m, Sazipsn lagoon, Saipan,
Marisna Islands, VI-8-Th; GDG 221, inner reef flst, 0.2 m, off Coral

Reel Enterprisec, Azan Day, VII-la-Th,

Neog oniclithon myx 1on'zpur (Foelie, Setchell and lfason, 1943:90;

Dawson, 195h:428, fig. 39b; Womersley and Railey, 1970:313.
Ple XNI1T, fig: J=2

3 osa : Cry=7 o9 2
Livhothannion myriocarpur Tosiie, 1597:29.

Goniolithon myriocsropun Voslis, 10044
Gonrolithon myriocsroun

Qdescription: Encrusting, creeaw coler in shallow water, pink to purnle

in' deep veter. Perithallic cells commonly fascd. Epithallus 10-13 p

wide, 3-7 u high; verithallus T-14 y wide, 9-22 u long: hypothallus

not coaxiel, 1-06 ceil:s thick, 8-180 u wide, 17-30 p lons; heterocysis
occuwrrirg singly, 18-23 u wide, 33--37 p long. Couceptacles 450-6%0 u

wide, 155-236 u high: tetraspore (?) 37 w wide., 8C u long

Habitat: It wes found encrusiing the {ips oi dead Fecillopora inr ihe

lagoon 2 r deep, and growing exposed at L0 m.

Specimens examined: GDG 111A, iagoon, 2 m, Cocos Lagoon, IV-27-~7hL;

GDG 163, submarine terrace, 40 m, Uruno Point, VI-3-7hL.

Neoconiolithon sp. X

Pl. XIX, fig. 1-2
Description: Encrusting substrate, dark red to reddish brown color.
Epithallus 9-10 y wide, 8-10 p high; perithallus 3-7 p wide, 4-9 u

long; hypothallus horizontally elongate, not coaxial, 5-9 cells thick
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6-1h p wide, 11-238 p long; beterocysts in vertical columns or 1-7 cells
7-11 p wide, 6-13 p high. Corcevtacles 80-200 u wide, 6L1-125 u high;

tetraspores 18~31 p wide, U5-69 p long.

Habitat: A1l but one wevre found on the reef fiat under rocks and sub-

strate so that thoy never received direcst sunlight, 0.1-0.5 m deep.

Oue specimen vas found greuing exposed at 40 .

Tlat, 0.5 m, intaxe chunnel, harine

& e

Specimens examinod:  GDE 11, reef

"‘)

Leb, Pago Pay, 1T-26--Th; GLO 153B, submarine terrace, 40 w, off

i

Tanguissor. Power Planl, Tanguisson Foint, V-29-Th.

Renarks: This species has heterocysts in sghort vertical columns, butb
¢acks a cozxial hypothaliuvzs, 'These churacteristics Logether with its

smaller conceptacles distinguish it Tyom any of the cther sveceics in

the genus.

Neogoniolithon sp. 2

Pl, X%, fige 123 Pl. XXI; f1g. 1=2: Pl, YXIT, fig. 1
Description: Encrusting and gcmetimes forming excrescences; color
varies with light intensity, cream tco pink to dark rs=d. Peritnallus
3-13 p wide, 3-17 u long; hypothallus usually ccaxial 6-13 u wide,
8-33 u long; heterocysts occurring singly, 8-21 u wide, L-37 u high.
Conceptacles 300-L80 p wide, 110-240 u high; tetraspores 21-61 u wide,

63-120 u long.

Habitat: Range of distribution is highly variable but reduced light

intensity is a common denominator of all locations. t was found
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giong the reef spurs, cn the reef flut on the vnderside ol rocks, in

o lagoon under soft corals, and in 40 m of water.

s

Specimens examinad: CDG 3&, submariue terrace, 7 m, Morine Lsb, Psgo
Bay, XII-20-73; CGLC G4, base of reefi spurs, £.5 m, Marine Lab, Pago
Bay, 1-15-7h; GLG 115, lagoon, 2 m, Cocos Lagoon, TV-&i-"(ny GDG 118,
lagoon, 2m, Cozos Lagoon, 1V~27—7h; GDG 117, legoon, 2 m, Cocos
lLagoon, Iv-2h-T4; GDG 1i69C, submarine terrace, 10 m, Uruno Pcin

<

1-3-7h.

Femarks: Heterocysts were only founf occurring singly on the surface.

It is separzated from the other species of Neogoniolitnon cn the bhasic
‘

of Jits conceptacin size.

eogeanelithon sw. 3

P). ¥X11, fig. 2

<

Description: Ererusting and naving short rounded branchos, branching:

&

once, occasionally twice. Pale to dark piank colors. Hevipz cingle
pored conceptacles, but siightly rzised and not conspicuous. Cell
fusicns of hypothallic &nd perithallic cells. -Epithallus 3-6 u wide,
3-6 p high; perithailus k-8 y wide, 6-11 p long; hypothallus ccaxial,

6-8 1 wide, 11-i8 n long; heterocysts 13-31 p wide, 17-33 u long, are

scattered

';‘J

ingiy throughout perithasllus. Conceptacles 260-370 p wide,

10-150 u high; tetraspore 83 p wide, 120 p long.

Habitat: It was found growing exposed at 40O m.

Specimens exomined: GDG 1534, submarine terrazce, 40 m, off Tanguisson

Power Plant, Tanguisson Point, V-29-7h; GDG 1A5A, submarine terrace
b 2 - | 9
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Remarks: Tts shorti tranches and couceplacle size separate it from the

other species of Neogoniolithon.

¢k

\. Heteroseysts in plates of 6-11 cells; conceptacles 130-315 wide.
J i 4

P. cnkodes

A, Hetoroeysis in plates of 2-5 cells; conrephacics 110-150 p wide.

Porolithon sp.

ce

\_ﬁ

Forolithon ankodes Fosliic, 1902: Taylor, 1950:225. pl. 2
D s J s I s

fig. 61--63; Johnson, 1957:232-233, pl. 55, fig. 6-7, pl. 59,
v fig. 6; Johnson, 1964:23-2L; Lee, 1967:991, pl. k4, 5.

Pl. XXIIT, fig. 1~2, Pl. XXIV, fig. 1-2

Lithothemnium onkodes Heydrich, 1897c:6.

Lithophyilwa orkodes (Heydr.) Heydrich, 1.897v:410.

gt

Li £hopin

1w (subgenus Porolithon) onkodcs (Heyar.)

>

Heyvdrich: Foslie, 1900:25.

Description: Thallus crustose. Color varisble: purple, light to
dark brovn, orangish orown, pinkish orange, yellow or red, pink,
reddish pink, and roed; purple and pink formz predominate. The hetero-
cyst plates gi&e & distinctive pox-like appearance to the thallus
surface wheun fresh. Usually having many small conceptacles.
Epithallus 6-9 p wide, 2-€ p high; perithallus 3-12 u wide, L-12
long; hypothallus 6-17 u wide, 9-27 u long; heierocysis in norizental
plates of 6-11 cells; T-19 u wide, 10~-33 p long. Conceptacles oval

to subreinform, 130-315 u wide, 83-175 p high; tetraspores 15-37 u



supastrace on Lhe reef 1lauvs.

ig slzo found cherugting rul

eubrarine ter

Bay, A-17-73:; CrG 13, dviasks channel, 9.5 m, Mzrirae Lab, lago

-~ . : w3 sy ¥ " % Ens T T Ko 0 = e
*-19-73; GRG 28, wave uashed henches, supralidal , Mavine Lab,

XT-2--73; GG 31A, submarine terrace, 13 nm Marine Iab, Pago Bayv,

XI-10-T3: GG (3 reaf nergin, irtertic

anitat:  Whis species srows wost abuadantiy on the reef wmargin,

On

- . v 3 T BT e 2 by o ATov e Yuen s
o (D4 2, submarine terrace;, 19 m, Mavire Lub,

but

the

Epi--

\ P . I=250P1. ZENT, Tig. &
Descorivticar "Erncrusbing, purple, having small ¢ouceptsicies,
thallus 3-7 » wide, 3-6 p high; perithallvs YoT v wide, 4-12 u
hypothallus (-10 u wide, &-1T7 u long; heterceysts in pilates of

e s he 5

cells, 8-9 u wide, 13-20 p long. Cenceptaclos 135-24% p wide,

O 1 L 3o gy i e ol Frg, o9
99-.125 p high: *teiraspores z0-37 u wide, 3258 u loang.

Habitat: It was found on ricks along rocky

rolonged exposure Lo sun Guring low

e
o+
=
e
r.-l-
=
0
o+
o
e
&
o

Lio]

Specimens execmined: CDG 10, inner reef Tlatl, interiidal, Marinc

Lab N

Pago Bay, X-19-73; GLG 20, inner resf flat, 0.1 m, 8. side of Ylig

Bay, III-10-T4; GRC 226, inner reef flat, 9.1 m, S. side of Ylig Bay,

IV-1h-h,

Remarks: This species is a characteristic purple color in contrast



having & thinner thallus, smalier cenceptacles, fewer heterocysts in

the heterocyst plates, and a slightly smalle. cell size. Tt is found

only in a very reostricted hebiteh.

Genus Faendolithor

The three spcecices fourd arc characlerized by their thin thallus
corpesed of a multi-laycered hypothalius havinzg a loose cell structure,
and a perithallus as thick as the hypothalius. Botli the hypothallic

{
and perithallic cells are quite small. There is some hesitation about

plecing them in this genus becawuse it is considered 1o be primerily an

ntarctic genus.

Xey to Species:
A. Thallus sncrustirg and forming thin plate-lile crusts; concep-
tacles 260-350 u wide. Pseudolithophylivm sp. L

A. Thallus enn“13tﬂhg or 1y, not forming plate--like crusts.

B.
B. Conceptazcles 350-598 p vide. Peeudolithovhyllun sp. 2
B. Conceptacles 180-210 p wide. Psendolithophylium sp. 3

Pseudolithopnuvllum sp. 1

Pl. XEVIY, Fig. 1li Pl XXVIIT, fig. 1

Description: Enecrusting and forming thin plate-like crusts. Dark
red to purple color. Also forwming a continuous series of bright
pink plates giving a rose~like appearance, the plates corresponding
to the flower petals. Small (10 cm) 4o massive (over 50 cm).  Con-

ceptacles rather inconspicuous on the plates. Hypothallus 4-6 cells

thick, as ihick as the perithallus. Perithallic ceclls 2-6 u wide,
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3-0 pt longs hypothallus nol coaxial, horizontally elougate, L-8 y wide,
9~18 u long. Conreptacles 260-350 u wide, 130-190 u high; tetraspore

(7) 40 p wide, 100 p long.

Hepitat: It was fTounc on

t, but orly in dense shade under

rocks or shaded pocls. It was grovirg exposed at 40 m.

I

Spacimens exemired: GDG 27A, wave washed benches, .2 m, Marine Lab,
Pege Pay, ZIL-2-73; GG 123, reef Tlat, 0.1 m, Mari-e Lab, Pago Bay,

V-6~Th; GD3 152C, supmarine iterrace, off Tanguisson Power Plant,

Tenguisson Point, V-29-Th.

g up from the substrate distinguish

'_.

smarks: The many thin plates ris

L

&

this species from Pseudolithoplhyllum sp. 2 and sp. 3, and from any

-

other species on Cuam.

Pseudolitkonnvilum =p. =

Pl. XIZ, fig. 1
Description: Encrusting, creem to pink color, having many conical
conceptacles. Perithallus 3-i# p wide, 47 u long; hipothellus 4--6
cells *thick, as thick as ilhe perithalius, not coexiczl, horizontally

elongste, 3-& p wide, 8-13 u long. Convephtacles 390-598 u wide,

175~275 u high.

Habitat: It was growing on shaded substirate at the base of soft

corals in ihe lagoon 2 m deep.

Specimen examined: GDG 119, lagoon, 2 m, Cocos Lagoon, IV_OT;TM.



Remarks: This is au encrusting species; its color and lsrger concep-

tacle size distinguich it from Pscudclithophyllum sp. 3.

Pseudolithophylivm sp. 3

Pl. XX¥, fig. i-2
Descripticn: Encrusting having distincl pale green color. Peri-
thallus L-7 p wide, b-7 p leng; hyvpothallus U-6 cells thick, ac thick

=

as tre perithallius, not coaxisl, celles herizontally elongate, 2-8
f

o

wide, 6-18 yu long. Conceptacles 180-210 y wide, T75-110 p high.

Habitat: It wzs growing on shaded substrule at the base of soft

corals ir the lagoon 2 m deep.

ks
uchJne“ examined: GDU 11k, lagoon, .2 m, Cocos lLagoon, LV-27-Th.

Remarks: The small concepiacle size and pale green color dictinguich

this species from the other species in the genus.

Subfamily Litherhylloidesae Setchiell

Pebouielt phoiy ¥ Sty

Genus Lithophyllum Pniiippi, 1837

A. Thallu; encrusting, with no excrescences nor branches.
L. cff. yendoi
A. Thallus encrusting and forming branches or excrescences.
B.
B. Thallus forming excrescences, no branches.
L. ef. okawrd

B. Thallus forming branches, no excrescences

6



f 2'{
C-.
C. %hallus forming shori branch2s; concepitacles 314-h05 u
WAGES L. ef. trichotus
C. Thallus forming extensive tranches; conceptaclos 145-310 y
wide. D.

D. Branches never pointed at tips, tending to be fused
and rounded sometimes nearly cylindrical, other

; concepiacles 250-210 u wide.

('l‘

A times broad and flat
L. kotschyanu
D. Branches more pointed at tips; conceptacles 1h5-270G v

vide. L. moluccencs

A
Lithophyllun kotschyanun (Unger) F

oslie, 1909:34; Johnson, 1957:23C,
pl. 57, fig. 1, pi. 58, fig. 1; Johnson, 196L4:21, p. 1k,
fig. 1-2, »l. 15, fig. 3.
Pl. XXX1, fig. 1-2; Pl. XX¥II, fig. 1-2
Lithovhyllum madarascarense Heydrich., 1902:473.
Description: Stoutly branched, branches often Lranching only in one

plane, fusing at the base, and tending to do so at the tips. Colier
pink if growing exposed, more commonly purple. Epithallus 6-9 n
wide, 3-6 p long; perithallus 4-11 p wide, 7-28 v leng; hypothalius
0-12 p wide, 13-20 u long. Conceptacles 250--310 u wide, 80-130

long.

Habitat: 1t wes growing in areas not receiving h=avy surf along the

v

reef front to a depth of b m. It was found in 23 m of water on

Saipan.



Specimens ex<amined: GDG 25, reel front, 3 m, Double Reef, XI-15-T3;
GDG 161, rcef front, O0-h m, ¥imitz Beach, Agat Ezy, V-30-7h; GDG 1706,
patch reef, 3 m, Saipan lagoon, Saipan, Muriana Tslands, VI-G-Th;

GDG 197, submerged paich reef, 23 w, Saivan lagoon, Saipean, Marians

fslunis » Vi- 8- {)-L

Lithophyllum woluccense Foslie, 1601b:2h; Foslie, 19Ch:67, pl. 12;

1957:230, pl. Sk, fig. 2-5; Johnson., 1964:21, pl. 13,

Pl. XXITY, fig. 1-2; Pl RHLV, iy b, Pi. DV, fig: 1;

Pl. XHEVI, Tige Iz PlL. XXWIT, fag. 3-8
.
Description: Thallus strongly branching. Yink to rea to purple
t

Gepending uvpon light inteneity. Epithaliue 7-9 p wvide, 6-9 p hisghg

serithallus 6-11 p wide, 8-23 u leng; hypothollue coexial with alter-
- -~ ks
nating rows of one long and cne oy two short cells, long cclls H=-1T U

wide and 33-52 p long, short celis H--11 u wide, 6-24 y iong. Concep-

tacles borne on sides of branches, 145-195 p wide, L43-06 u

tetraspores 13-26 y wide, 30-37 u long.

Specimens examined: CDG 1, submerine terrcace, 10 m, Marine Lab, Pazo
Bay, X-1T7-73; GDG 22, submarine terrace, 27 m, Marine Lab, Psge Bay,
X-19-73; GDG 83, reef flat, 1.5 m, NE of Pago Kiver, Fago Ray,
IIT-17-Th; ODG 9k, reef flat, 0.7 m, Piti Bay, III-21-Th; GDG 98,

eel front, 2 nm, ﬁarine Lab, Pago Bay, II1-25-Th; GDG 122, reefl
margin, 0.1 m, Marine Lab, Pago Bay, V-6-Th; GDG 209, reef {lat,
0.1 m, Marine Lab, Pago Bay, VI-2h-T7h; GDG 235, suomarine terrace T m,

200 m SW of Anae Island, VIII-1-Th; GDG 236, recef front, 3 m, 200 m



sy of Anasc Islaend, VIII-1-74; GDC Chl, reef fiont, 2 m, E of Cabras

Island, Piti Bay, VITI-T-Th.

Remarks: A mumber of highly variable greowth forms have boon grouped

under this specics. The growth forms can be divided into iwo groups;

we tends to be pointed at the Lips, while the tips oi the cecond

group arc more blunl. The author fzels that this is due te their

localion on the reefl with respeclt Lo waves. ALL the specinens Trom
LY

the reef margin and reel Tront btend Lo be blunt at the tips, while

N

m

reef Tlat, decp water, and upecimens Trom sheltered areas tend to b
pointed.
‘ 1n examining thesc specimens (see Pia. XXXVII-XL) one can s<o
by . - . (] e 1.1 1 ) -
overlepping cheracteristics frow one to the other. For this reason,
Lran

and becavse they leck any distinct differences in cell or conceptacle

sizes, they heve all bezen considered as one spaclies.

0

is the only ctlhier branchiag Lithophyllm found on Guom, but it was not

reasons, its cenceptacle size is larger, and specimeans of L. kot-

-

schyanum can be fouvad growing in the same habitals as sowe of these
aleae, but with grovith forms that are conpletely different. Perhaps
with further intensive collecting and careful comparison of the con-

ceptacle sizes snd types of growth, this group could be separated

into different species. This is not considered feasible at present.



Lithophyllum ef. ckamuci Foslie, 1900d: l; ¥oslie, 1904:59, pl. 11,

figs. 13-19; Dawson, 1954:427, fig. 39a; Masaki, 1964:35,

oa Lo glE aA el o R

PL: SXXEVITT, Bigall

Description: Fncrustijg wilh a warty appearance due to excrescences
1-2 mm in dilaneler and 1-2 mm high. Color vaeries with exposure,
yellow--green in light, burgandy where shaded.  Perithallus 3-13
7-30 u long; bypothullus 1-8 cells thick, 7~11 p wide, 10-22 ¢ lung

Conceptaclies 86-1h0 u wide, 88-110 u high; tetraspores 19-28 p wide,

W7~60 pu long.

Havitah: Ercrusting substrate and rocks on outer reef flat whare

[

water still remwains at low vide, C.! m deep.

Specimen examined: GDG (/ onter reei flat, 0.1 1, Marine Lab, Pzazo

Bay, IT-26-Th.

Renarks: The zvithor has some besitation in asgigriag this species

here hecause the conceptacles tend to be smaller than those reported

0\

by Dawson (195k4) end Masaki (1960).

)

Lithophyllum cf. trichotun (Heydr.) Lemoine, 1929:4%; Dawson,

\

194L:267, pi. 55, fig. 2, pl. 58, figs. 1, 4-6, pi. 60; Dawson,
195h:426, fig. 384; Dawson, 1960:51; pi. Uk, fig. 2-3, pl. L5,
fig. 1-2, pl. k6.

Pl. X¥XIX, fig. 1=2

Lithothamnion trichotum Heydrich, 1901:538

Neogoniolithon trichotum (Heydr.) Setchell & Mason, 1943:92.




Description: FEncrustiing and forming short branches, pinkish cream
¢olor.  Ipithallur 7-9 p wide, 2-3 p high; perithallus T-10 p wide,
4-12 1 long; hypothallus horizontally oriented, 1-2 cells thick in
encrusting portion of phaliun, T-12 yu wide, 6-23 p long. Concep—

tacles 315-40%5 y wide, 100-125 n high.

ilabitat: Encrusting the tips of dead Acropora on the reef f{lat,

0.5 m deep.
f

Specimen examined: GDG 131B, reef flat, 0.5 m, Hilton Beach area,

Tumor: Bay, V-15--Th.

Remarks: ‘Ine specimen agrecs Tairiy well in conceptacle size and the
mahner of bianching with Dawson's (195h) specimens. There is scme
hesitation tecause these charecteristics sre nov in gocod agreenent

with his 1644 specimens.

jthonhyltan cf. yendoi Foslie, 190Ce:20; 190L:6i, pi. 11, figs. 1-h;

e

Masulhi, 1968:L), pl. XXIV, fig. 1 & 6, XXV, pl. LIV, figs. 3-6,
pl. LXVI.
Pl, XL, fig.;l
Descriptioﬂ: Enerusting, color crange-brown where exposed, purple
where shaded. Epithalius 3-6 u wide, 5-8 p long; peritirallus 3-13 n
wide, 7-30 y long; hypothallus often palisade and having fused cells,
5-22 p wide, 15-3L p long. Concevtacles reniform, 156--253 p wide,

78-105 u high; tetraspores 18-37 u wide, 41-69 u long.

Habitat: Found in pools of wave washed benches, 0.1 m deep.



gpecimens examined: GDG 29, waeve washed bench, 0.1 m. Harine Labh,
Pago Pay, X1I-27-73; GDG 1k, intake chennel on reef flat, 0.5 m,

Marire Lab, Pago Pay, X-19-73.

Remarks: The conceptacle size agrees weil with Masaki's (1G68)

gpecimens, but there is some discrepancy becuuse other charecteristics

seem to be different.

-



DICTRIBUTLION

Distrivuiicn of the crustose Coralliasacese is highly variabile
from snecies 1o species. Scme are found (rom the reefl flats tn waber

LO m in derth, while oblbers ere quite restricted in their distrivution
(Piz. 1). The varisbility of habitat fourd on the reef flats furiher
complicatcs the situvalion sgincce lightl intensity seems to be one con-

o . o

troliingz foocor in algal distribution. Swecies Tound under rocks and

--:

in holes cn the reed fiat and shallow water ars found similarly
groving exposed in decper water.
There ere at Jeast seven species of coralline algae thet can be

found on the reei flate cf CGuam {Table 1) and which can usualiy be

ed in the field. They arc Archbaeclithothemunium erythraeus,

rainboldii, L

1=
.

whyllur moiuccense, Necxonielithon

fosliei, ¥. fructescens, Porcliilorn onkode:z, and Porolithon sp. In
ey 2 Per=it > Pl . Sl S e S A el b it - b

addition, Pseudnlithoohyllum sp. 1 can be foundé in very specialized
habitats (under large rocks), but is typically a decp water species.

A1l of these species have 3lso been Tound beyond the reef margin in

.

deeper water with the exception of HN. fructescens. These various

species are usually most dominaunt in a specific habitet on the reef
flat, although not necessarily limited to that habitat. 1In terms of
overall distribution on the reef flat, H. reinboldii and P. onkodes
are probably the most abundant over the widest range of habitets.

On the reef flat, Porclithon sp. 1 can ofien he found growing

intertid2lly nesr shore. It is purple in colcre and gro"~ on rocks

and hard substrale in exposed situations. It can also be found on
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Fig. 1. BRathymetric distribution of the crustose Corallinaceaze
of Guam as found by the author.



Table 1.

bascd on collection date and

»

Jonational occurrences oi species of crustose Corallinacesce

field observalions.

m
@
qa) (0] i)
3] 3] I3
20 w2 5} @ =
] o £ $14 w
= o i [ o

G4 G a 4] 5
R Gl + e 0
e 34 -~ 2 S O
' O = R R A R
' o 4 ~ O GoH LR oo
HIS_E S el P13
= G L O 55 O =

~ e © Y 32 0
ol O P & g1 oo
£ 42 (0] D pal Vel DHEN G s
i3] 3 a ] S SN G
e &) i =t 0 ~— M= O =

Archaeclithothamniom eryihreewn X v X

€

A. sp. 1
= t
A. sp. 2

Fosliella farinose

lejolisil

|
:
5

Hydrolithcrn reinboldifd

6]

H. sp.

Leptophytum cn.

Lithophyllun moluccense

L. kotschyanum

L. cf. clamiri

L. pacifica

X



Contimed.

By o
J._’?«t
21

eef

D
WS

L

irrner r
reef marg

ou

2 erubsscens

Leogoniolithon

uebesvens

3

thon ourodes

4
5

o]

r
N




31

undercul ledges and rocks where it is not as exposed to direct sun-

1ight. It sccoms to be wniquely adapted to withsiand partial

desiccation and high temperatures. Although P. onkodes hus often been

noted for its similar ability in this regard, it is usually washed
intermitientiy by waves and ifT this does nol happen 1t cen die
Littlier, 1973a). TPorolithon ep. -1 is normally exposed for four hours
L fo Bkaclen Bechlwt Bl it &
or rore daring the suwmier low tides. Algae receiving direct sunlighl
~ =2 <
diey tul if partialiy shaded by overbanging rock, nuch of the thailus
) L J Clis 3
lives. In exposcd areas, other Iilamentous zlgae will ofien overgrow
it, thus reteining moisture and offering shade from direct sunlight,
allowing it to survive until the low tides occur during the nighic.
.
At this time, Porcliihon sp. re-establisches itself and the filencnicus
algae disappear. Desiccation seems 1o be the critical fector. I the
g L
thallus surface is not Hotully dried cub, then the alga curvives.
. ja)

4

Hydrolithon reinboldii dominetes the shallow outer ceel flat

areas where it inhabits the small, shallow (often less then 10 com

deep) pools. It seecus to be adapted Lo withstand ithe high

temperatures encountered in the pecols at low tide. t commoniy

[9¢)

encrusts pebbles and small rocks, as well as thz reaf subslrate. It
blue-purple color and rounded excrescences distinguish it frow arny
other crustose coralline on the reef flat. It is not as avandant in
the moat areas, perhaps because the predominantly sandy botton offers
little suitable substrate for growth; it is found on rubble in the
meat areas. H. reinboldii is also found on the shallow (17 m dzep)
submarine terrace.

Archaeolithothammium erythraeum is found on the outer and inner

man® Pleat Anaviietkdine +he hattam enthaet rato Frtohea of i+ are nsnailv
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Like fi. reinboldii,

lacks concep--

in diameter), but few in number.
thaellus very asmooth ond
parbially buriced

large (L0-20 en
-ginces, but the ig i
is

it has excresco
Often dd

. e b
Leeit o0

L this does not

tacles and ils colow in guite diilrzrens.

py sand and cotner scdiment,
1 in the color of one corpanism being highly
red- brown color,

rfect. It does resul
e

a darh purple or

P

or palz

sariobtle, inz buried part being a
vhile that exposed to the direct sunlignt fades o o ¢resm
greeh color. [There is uvsually a lransition ares vhere the color is a
gradation of those mentioned above. A. eryliwaecm Las also been
found as nodules in T m of water.
Neogeniclithon fructescens is distribated on the inner and ouber
grows more sbundantly on the ey rzef flal. It is

reed flai., but
found on reef subgtrate in arcus

Al

sandy botioa wreas having 8 strong

fragments and other availsble
()
sideg of the frogments. This ap
ent constantly

wmbitet where the strong curr

it well adapted for a t
and could easily bury an encrus

ing species

woves the cand about
found partiolly buried in the sand, but cuper-
Tfructecscens has adapted for ithis

Often, specin=ns gre
ficially they appomar healtiy. IL N.
wvhy its conceptacles are usually

type of habitat, it perhaps explains
It is commonly pink in color but

found at the tips of the branches.
can be crean or purple, reflecting high or diminished light intensity.

The branching species Lithophyllum moluccense is found on areas

The variability of growth forms of

of the reef which retsin water st low tide, being usually most

e

abundant on the inner reef flat.
- 5 - ke 220 1R



ip tone area cf the reef front, although it is found groving

P
—~~
la;

of 30 m. also aburndant on the windvard recf wargin wh

densely brauched and the individual speciwens are guite soli
tected from waves, it is leosely branched aod thne individual
preak off quite easily. The tips of reel flat and deeper wuw
specimens are usuelly pointed in contrast 1o specimens found

reef margin and reef front.

“he pale biue or grey color of Feogeniolithon foslici

large conicel conceptacles mcke 1t very distiactive T4

encrusting inuer or ouster reel flats provided there is salid

and standing water .at low ticdesz. Noviiere on thne reef flat i

abundant, and it is more commonly seen in
t
found to dewths cf 35 m, and was Tound ir grealeci 2vundsane

shallow Terr ce (5~13 m) area that normally lscks any suri.

it is fourd in patches 10 to 20 cm or more in diasmeter, aad

teristically has a lcose ouluer layer of epithallic cells vhic

sloughed off in the field.

to depths

erer Tued s

1. Pro-

O T
Drancaes

Loy

on the

be found

g ot

hias heen
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charao-

Porclithon ounkodes is comaonly associated with the reef margin

vhere it is the deminant organism. P. onkodes is nlso found

4

inner an

other elevated or exposed substrabte ol the inner rcef flal w

can receive good water circulation. It will encrust small r
substrate of the outer reef flat but is not as abundant in t
It can also be found on the submarine terrace. It is quite

to depths of 7 m and is found to depths of 1h m. 1t normel

on the

outer reef flats. It seems to prefer standing Leropora or

here it

ocks and
his area.
abundant

1y has a

pink color although yellow-brown forms are found on the reef margin,

subeilratbe
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and it can vecoms & darker purple color if shaded. 1t often seews
covered with a "pox," due to the clusters of heterocysts.

Pseudolithicphylluwp sp. 1 is very consplcuous when found growing

in clumps. 1t commonix has o rose-like appearsnce although olhor
growth forms zre also found. It can be found proving under large
rocks on the reef $£lat where the light intensity is low. It grows in
exposed situetions only dn deeper (30 m) water.

Many of the algae from deeper waler are eacrusting, and cnly in
sectioning do itheilr iundividusl characlecistics appesr. Witk in-
creasing water depth, color usually becomes wmeaningliess in the {ield
in trying to identify species. The following species usuvally heave

.
chayacteristic growth forms in the field wvhich nmele identificabicn
possible.

The very fragile Lithoporella nacifica can be foand aleong the

Al

reef front growing under corsls and in other situations of raduced
light. TIts grcowth foem is characteristic. IU forms thin crusts which
loosely adhere to each cihier and possesses large single pored concep-
tacles. It has a pink colcor and has oaly veen found in the avea of
the reef front. 1. melcbesoides has been found in deeper waler up to

4O m. It forms thin crusts which adhere tightly to each other.

Lithophylliwm kotschyanwn has only been found on the leeward side

of the island, and usually in protected aress that receive little
surf. On Guam it has been found only along the reef front. On Saipan
it was found groving in 27 m of water, and so should not be considered
only a shallow water species. Its branches are rounded snd commonly

flattened.



COLCLURIONE

£lthough 27 species of cruslese coralline algee have beern found
on Guem, the numbter of species thal seecin to predominste on lhe Guam

reefs is lcw. Porclithen onkodez would seem to be ihe wost imporvant

single species because of jit- ecclogical role in cementing the reef
margin, and its rather wide distribution range from the reefl flat to
1

sniolithon

the submarine terrace (1% m). Eydrolithon reinboldii,

fructesceus, and Archaeclithothamnivm erylirvasun are most abuniznt on

the reef flat. On the subwarine terrace above 30 n, Heogonicliithon
.

fosliel and Lithnophyllium moyuccens? along witn ©.

H. reirboidil are the most common species.

In tarms of th2 number of difterert cnccies found on Cuan,

Archaeclithothamnium, Lithophrlh

ar
L iy

S0 od LIoplcal

phyllun are the dominant gerre. Pore

P
o
0
"
(40
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genue (Adey and Macintyre, 1973), but only two species
Guam. Taylor's (1050) work at Bikini, where Tive spacies were Iound,
would indicate that Forolithon also constitutes an important genus

elsevhere in the Pacific in terms of nuxbhsrs of species.
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Figo li

Fig. 2,

PLATE I

PRESERVED
MATERIAL

Archaeolithothamnium erythraeum (Rothpl.) Foslie.
Habit of plant encrusting reef substrate with
excresences (GDG 216).

Archaeolithothamnium erythraeum (Rothpl.) Foslie.

Habit of nodules; specimen at right is split in
half (left, GDG 241, right, GDG L48).

Ly




Fig. 1.

PLATE II

Archaeolithothamnium erythaeum (Rothpl,) Foslie.
Vertical section of a row of conceptacles in

perithallus (GDG 48). Scale: /—J'.?)—GT-/ .

L5



PLATE III

Archaeolithothamnium sp. 1. Vertical section of

rows of evacuated conceptacles in perithallus

(GDG 157). Scale: [——.

Archaeolithothamnium sp. 2, Vertical section of

rows of evacuated conceptacles in perithallus

(GDG 116). Scalet /———/.
INN1

L6
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PLATE IV

Leptophytum sp, Habit of plant having large
prominent conceptacles (GDG 25k),

Scale: [0/,
2 mm

Fig. 2,

Leptophytum sp. Vertical section of conceptacle
with bispores; two mucilagenous plugs (mp) can be
seen in conceptacle roof (GDG 96), Scale: /—iﬂTT_J'



PLATE V

Fig., 1, Leptophytum sp. Vertical section of conceptacle
with bispores end thallus (GDG 96). Scale: /EZEEI‘J'

Fig. 2, Leptophytum sp, Vertical section of perithallus and
hypothallus (GDG 96). Scale: /W/ .
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PLATE VI

Fig. 1. Mesophyllum cf, erubescens (Foslie) Lemoine.
Surface detail of excresences having multipored
conceptacles at tips (GDG 238). Scale: / /.

2 umm
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Fig. 1, Mesophyllum cf, erubescens (Foslie) Lemoine.

Vertical section of conceptacle with spore (GDG 152).
Scales / - /s
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Fig, 2. Mesophyllum cf, erubescens (Foslie) Lemoine,

Vertical section of coaxial hypothallus (GDG 152),

Scale: /W/'



51

PLATE VIII

Fig, 1, Fosliella farinosse (Lamx,) Howe, Vertical section
of four heterocysts with projecting hairs; also
part of a conceptacle with tetraspore (GDG 89).

Scale: /TW_/'

Fig, 2, TFosliella farinosa (Lamx.) Howe, Vertical section
of conceptacle with tetraspore (GDG 89). Scale: /m—/ .




PLATE IX

Fig, 1, Fosliella lejolisii (Rosanoff) Howe, Vertical
section of conceptacle with two tetraspores (GDG 126).

Scale; /m——/ N
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PLATE X

NI¥ng S3NLIND
NIT0YVI

Fig. 1. Hydrolithon reinboldii (W. v, Bosse and Foslie)
Foslie. Habit of nodule with excresences (GDG 2i2),

Fig, 2, Hydrolithon reinboldii (W, v, Bosse and Foslie)
Foslie, Surface detail of excresgnces with small
one pore conceptacles (GDG 242), Scale: /_2.....__/.

mm
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PLATE XTI

Fig, 1. Hydrolithon reinboldii (W, v, Bosse and Foslie)
Foslie, Vertical section of perithallus having
heterocyst with projecting hair (GDG 15),

Scal v
cale; /iﬂ-i-/

Fig. 2, Hydrolithon reinboldii (W, v, Bosse and Foslie) Foslie,
Vertical section showing the irregular cell structure
of the perithallus, an evacuated conceptacle, and the
hypotha;lus (hy) one cell layer thick (GDG 15),
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PLATE XII

Fig. 1, Lithoporella melobesioides Foslie, Surface detail
showing the fan~shaped areas of new thallic growth

(GDG 156), Scalel /.
2 mm

v

r 447

Fig, 2, Lithoporells melobesioides Foslie, Vertical section
of the one cell layer thick hypothallus with
epithallus on top (GDG 169B), Scale: /iHTT_J'




PLATE XIII
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Fig, 1, Lithoporells pacifice (Heydr,) Foslie. Habit of
plant having many thin crusts with large prominent
conceptacles (GDG 231).

Fig, 2, Lithoporella pacifica (Heydr,) Foslie, Surface detail
of conceptacles and thin crusts (GDG 231), Scele:

/ /-

2 mm



Fig. 1,

PLATE XIV

Lithoporella pacifica (Heydr,) Foslie, Vertical

section of conceptacle chamber and hypothallus

(GDG 62). Scale: /TJ'
H

»

7



PLATE XV

Fig. 1, Neogoniolithon fosliei (Heydr.) Setchell and Mason.
Surface detail of plant with large conical conceptacles
(GDG 233), Scalet /2 /
mm

b |

Fig, 2. Neogoniolithon fosliei (Heydr,) Setchell and Mason,
Vertical section of heterocysts in vertical columns
in the perithallus (GDG 86), Scale: /ifﬁfﬁ’l‘
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PLATE XVI
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Fig, 1. Neogoniolithon fructescens (Foslie) Setchell and Mason.
Habit of plant, specimen at right is a nodule with
branches radiating from all sides, other specimens are
encrusted with branches (left, GDG 221; right, GDG 192).

Fig. 2.

Neogoniolithon fructescens (Foslie) Setchell and Mason,
Surface detail of branches with single pored conceptacles
at their tips (GDG 192), Scale; /‘é_"'/'

mm
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PLATE XVII

Fig. 1. Neogoniolithon fructescens (Foslie) Setchell and Mason,
Vertical section of perithallus with heterocysts (h)

(GDG 129). Scale: /Ih__/'
H
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PLATE XVIII

Fig, 1, Neogoniolithon myriocarpum (Foslie) Setchell and Mason.
Surface detail of plant with single pored conceptacles

(GDG 111A), Scalet: [/,
2 mm

Neogoniolithon myriocarpum (Foslie) Setchell and Mason.
Vertical section of conceptacle with tetraspore

(GDG 111A): Scaley [oemsieds
100 ¢

Fig, 2,




PLATE XIX

Fig. 1, Neogoniolithon sp, 1, Surface detail of plant with
single pored conceptacles (GDG 11), Scale: /2 48

mm

Fig, 2, Neogoniolithon sp, 1, Vertical section of tetrasporangial
conceptacle and perithallus with short vertical columns
of heterocysts (GDG 153B). Scale: /566_;_/.
u
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PLATE XX

Fig, 1. Neogoniolithon sp, 2. Surface detail of encrusting
plant with single pored conceptacles (GDG 115),
Scales /2

/
mn

T T e T e e T T

Fig. 2, Neogoniolithon sp, 2, Habit of plant encrusting and
with excrescenses (left, GDG 118; right, GDG 117).
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PLATE XXI

Fig, 1. Neogoniolithon sp, 2, Vertical section of evacuated
conceptacle (GDG 115), Scale: éﬁiTTTJ'

Fig, 2, Neogoniolithon sp, 2, Vertical section of perithallus
with heterocysts (h) (GDG 115), Scalej /EETT—/.
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PLATE XXII

Fig. 1. Neogoniolithon sp., 2. Vertical section of perithallus
with heterocysts and coaxial hypothallus (GDG 115).
Scale: / s
ik u

Fig. 2. Neogoniolithon sp. 3, Vertical section of conceptacle
with tetraspore (GDG 153A). Scale: /1 /e

00 u
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PLATE XXIII

Fig, 1. Porolithon onkodes Foslie, Surface detail of single
pored conceptacles (GDG 13), Scale: /2 s

[} ‘>.’ ‘ "_"_.' ' .2 ’ so L '
Syt T‘ - . v P & @ "
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Fig. 2. Porolithon onkodes Foslie, Vertical section of
conceptacle with tetraspores (GDG 13). Scale:

{OO u /-
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PLATE XXTIV

Fig, 1, Porolithon onkodes Foslie, . Vertical section of

perithallus having many heterocysts plates (hp) lying
in horizontal rows (GDG 28). Scale: /iEErE—J.

Fig. 2, Porolithon onkodes Foslie,

Vertical section of
heterocyst plate lying on surface of perithallusi some
short heterocyst hairs can be seen (GDG 61).

ﬁara-#-

Scale:
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PLATE XXV

Fig, 1, Porolithon sp, Surface detail of plant with many
single pored conceptacles, some are faded white

(¢pG 80), Scale: /e,
2 mm

Fig. 2, Porolithon sp. Vertical section'of conceptacle with

tetraspores (GDG 10), Scale; "/Tm-__/.
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PLATE XXVI
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Fig. 1. Porolithon sp.
a heterocyst plate (GDG 10). Scale: /iﬂfa—/.

Vertical section of perithallus with
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PLATE XXVII

Habit of plants having

many thin crusts (GDG 123),

Pseudolithophyllum sp, 1,

Fig, 1,



PLATE XXVIII
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Fig. 1.

Pseudolithophyllum sp. 1.

GDG 123). Scale:
( fu SRR fores

Surface detail of plant

/.



PLATE XXIX
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Fig. 1, Pseudolithophyllum sp, 2, Vertical section of
conceptacle (GDG 119)., Scalet /—ib—o——-u—/.
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Fig, 1, Pseudolithophyllum sp, 3, Vertical section of two
evacuated conceptacles (GDG 114), Scale: /EIET'“J'
i

L Y.
& . -3 o o r g Aot -
" esie"e - ~"REPs, . ' e o ‘s -
“ . .o 5 ' . 4
S e " - v e b MR
' * s TR A - e
P Y e = U ;
- € t . ’ » -
‘s . - Ll ‘ 2 ot
- N . t ¢ ' E -
- v s, 5 - . s .
« - ¥ .. r - ) ’ ” ~
v . . .
3 " PR o . " . % . .
C e N &
» - h - . ®
~ $ ‘. N - - . . y - .
,’t 2% » . -
L » v ~ a - . re ,  ° LR
N - . ¢
’
b -
. - 'i' - L 4 °
%y . . . .
S ’ - . -
- - . -
B L ]
s
- ' - e By - ]
N - Vi - . I
o . L
e o E &, P -
~ e N - . :
~ - ¢ . e
- 4 - - P
- - -
» - / - -~ - {‘
G 1. "~ : §
e
- 3 ’ -
5 R
Q’M,‘( i@ e - "
A - -
- - L} -

Fig, 2, Pseudolithophyllum sp, 3, Vertical section of
perithallus and multilayered hypothallus (GDG 114).
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PLATE XXXT

Fig, 1, Lithophyllum kotschyanum (Unger) Foslie, Habit of
plant (GDG 161),

Fig, 2, Lithophyllum kotschyanum (Unger) Foslie, Habit of
plant growing and branching in one plane (left, GDG
1764 right, GDG 197).




15

PLATE XXXII

Fig, 1. Lithophyllum kotschyanum (Unger) Foslie, Vertical

section of conceptacles (GDG 161), Scale: /100 u /-

Fig, 2, Lithophyllum kotschyanum (Unger) Foslie, Vertical
section of coaxial hypothallus (GDG 161), Scale
A

00 u "’




PLATE XXXIII

Fig. 1, Lithophyllum moluccense Foslie, Habit of plant from
windward reef margin (GDG 122),

Fig, 2. Lithophyllum molucecense Foslie, Habit of plant from
reef front having moderate surf (GDG 251),




PLATE XXXIV
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Pig, 1. Lithophyllug_mplucCense Foslle, Habit of plantsy
specimens A from reef front area close to reef margin;

specimens B from seaward edge of windward reef flatj;
specimen C from reef front_baving light surf (A, GDG
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PLATE XXXV

Fig. 1, Lithophyllum moluccense Foslie, Habit of plants;
specimens A and B from reef flat; specimen C from
reef terrace 30 m deepj specimen D grew as nodules

on the reef terrace T m deep; (A, GDG 83; B, GDG 8l4;
0. GDE 185, D AN 227D
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PLATE XXXVI

Fig. 1,

Lithophyllum moluccense Foslie. Habit of plant;

specimen from sheltered submarine terrace, T m deep
(GDG 235).
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PLATE XXXVII

Fig. 1. Lithophylumm moluccense Foslie. Vertical section of
tetrasporangial conceptacle (GDG 98). Scale:

/1oou/'

Fig. 2. Lithophyllum moluccense Foslie, Vertical section of
coaxial hypothallus (GDG 33). Scale: /iaa—-_/.
H
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PLATE XXXVIII

T
RAAR

0

e,

5 '
S ML)
RO

A

N
o
0

0 ..,.;,,”mf. p

3]

AR M
RO T LR g,
AR :fimr 4 /, g
ORI

Vertical section of

conceptacle (GDG T75). Scale: /100 " /.

Lithophyllum cf. okamuri Foslie,

Fig. 1.
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PLATE XXXIX

Fig, 1, Lithophyllum cf, trichotum (Heydr.) Lemoine.
Vertical section of conceptacle (GDG 131B),

Scale = 4
{ /100’u

Fig, 2. Lithophyllum cf, trichotum (Heydr,) Lemoine,
Vertical section of perithallus having secondary
its (sp) between cells (GDG 131B), Scale: / .
pits (sp Ty
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PLATE XL

Lithophyllum cf.

of conceptacle (GDG 41),

Yendoi Foslie,

Vertical section

Scaley /T(-)-(-)T/ '
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