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[NTRODUCTION

The fifceen ialands of the Marianas Chain (Figs. 1 and 2) lia
In a nearly stralght north-south line between 13* and 20°N. Those
islands are divided into two somewhat parallel arcs. The outer
arc 18 composed of the southern limestone i{slands between Guam and
Farallon de Medinilla, and the inner ar¢ extends north from Ana-
tahan to Farallon de Pajaros (Uracas). These are the only volcanic
ialands in Micronesia, and the highest, Agrihan, is also among them.
HMost have been active in historlcal times, and at least four are
considered vary active at present.

Ite three islets are located 20° 01' N and 145° 13' B (Fig. 3).
Maug 1s the next to the most northerly island of the Mariana Islands
(Fig. 2). The Island has heen previously known (Brvan, 1971) as:

Bacl, Buvi, Eunas Is., Las Monjas, Les lsles, Uracas, Madug,
Mahas, Manao, Mang, Mangws, Mao, Mauga, Maui, Maun, Mayug,
Moge To, Ota, Ota-Mao, Sainte Laurent, San Lorenzo, Tina,
Tuna, Tunas 1s., Urac, Uraccas, Urakas Is., Urracas, Urracus

The thres islets are:

Korch Imland (Kita shime, -to) 227 m (T46 fc)

East Imland (Higashi shima, =to) 215 m (7089 fe) .

West Teland (Hishl shima, =to) 178 m (591 fe)
Climate

In & millitary vlimatological document (CINCPAC-CINCPOA, 1945),
the westarn Paclffic was divided inte 5° latitude~-longltude aquares
and data Is provided for each area. Maug's locacion at 20° 01' N
and 145" 13 E places 1t in the most dismtant southweat corner of
Arem  No., 76. The remaining Mariana Islande are in Area No. B9,
Since climatological phenomena at Maug are probably more like those
of the other southern islands, the data presented here is an inter-
polation of the two areas:

Mean alr temperaoturs T8.5*T (28, &4"CH
Preclpat Lon 6l.7 in (156.7 en)

No. cyclones, including typhoonal Te2

Typhoons 41.7

Mean ocesn surface temperature B80.5°F (26.9°C)

Mean ocean current 13 nautical milss/ day

1 number of all troplcal storms which move within 300 miles of

Eha area
£ number of eyphoons which passed within 300 wiles of the area

during a ten=-year pariod.
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Seldel (1903} notea a typhoon on 30 August 1858 which directly
crossed over Maug and Uracas. BRecently, the troplcal cvelones
affecting Guam have been reviewed (Holliday, 1975). On a map
delineating the mean annual pumber of typhoons traversing 5° latitude-
longicude, Moug {8 located at a line near the border between one
and two typhoons a year. Extrapoloting from the trackm of storma of
predber than 50 knotd whidh bave affected Guam, the followlng typhoons
have pasied elther over or very close to Maug.

Emma, Occober 1962
Jean, April 1968
Irma, Oocober 1968
lda, Getober 1969
Amy, Hay 1971

Preservaclon

At the Pacific Bcience Association's Eleventh Pacific Sclence
Longress in Tokyo inm 1966, an intermational progrem for island
conservation waa begun (Holdgate and Nicholson, 1967). Amoag other
tanksa denlgnated by a Congresa Resolution (Mo, 4.3) was a propomsal
to convene a technlcal meeting at Koror, Palaw, in 1968, Thla
meeting was a cooperative undertaking Involving the Pacific Bedence
Association, the International Biological Programme (IBP)}, and the
International Union for the Congervation of Nature and Natural
Resourcesd (TUCN). A "Technical Meeting on Conservation of Pacific
lslands” was held at Koror, Palau and Guam in November 1968, At thac
tlme four Marianas "islands for sclence” were designated == Farallon
de Medinilla, Guguan, Maug, and Uracas (Nicholeen and Eldredge, 1969).

The first island is and has been & bombing range and can no longer
be consldered (Anon., 1974},

In the HMorthern Mariana Ielands Conscitutlon (Areicle X1V,
Matural Resources), marine resources (Section 1} and uninhasiced
ielanda [Section 2) are detailed. Maug (and Sariguan) are Listed
to be "malntalned as uninhabited places and used only for the
preservation of bird, fish, wildlife, and plant species."

5ir Peter Scott further recommended preservation of Maug follow—
ing his visit aboard the Lindblad Explorer im August 1976,
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DISCOVERY AND EXPLOEATION

Maug was discovered on 17 August 15669 by Diego Luis de
Sanvitores who named the island San Lorenzo. He "cooverted and
baptized” the natives and left n secular assistant to care for
the needs of the people and the church which was built there
(Garcia, 1683). In 1695 the natives of "Gani" (the name for the
elght islands to the north) were collectively taken to Saipan
(Le Goblen, 1701). Anchored off Asuncion in 1786, La Perouse
{1797) sighted Maug and mapped the island. His bearings were
apparently wrong, for he placed Maug (called Mang) and Urazas
mouth aouthwest of Amuncien. In 1862 the Spanish chart aligned
the three islands., At the same time the English chart placad
Maug (Mang) south southwest of Asuncion and Uracas north north-
west, using both Uracas and Mangs as names for the latter. Jon Eugenio
Sanchez v Zavas salled throughout the islands with the Governar
of the Mariapas in early 1866 aboard the "Narvaez." He deszribed
Maug, called Uracas Iales by him, as being a "miserable desolate
group, without a tree, without a blade of grasa, or even a run
of fresh water.” (Sanchez ve Zavas, 1866, p. 469). He searched
for La Perouse's Mang and concluded that the charts were in error
and thus corrected them. In the early 1870"8s Governor Don Luis
de Ibane: v Garcla wvisited the islands and wrote a history and
description of them (Ibanse, 1886).

During this period the lsland was referred to as Maug, wvhich
may hive boen redd Mang, hence the name Monjons. The old iohab-
[Eonts asparently called the island Madug or Tundas.

In 1899 the administration of the islands changed from that
of Spanish to German,

In May 1901, Governor G. Fritz, Marlanas administrator,

yisited Maug. He described the gensral geology and vegetation

of ehe island ond described the large bosaltic dikes. He ¢limbed
te the top of East Island, noting a cotton blooming in a rain-
made chamnel. Large groves of coconuts were recorded. Ada, his
guide and Pagan resident, estimacred a possible annual yleld of

15 pons of copra. Fritz looked for remalns of inhabltante but
found none (Frlite, 1902},

Fricz's (1902) work served am o basis of most future descrip-
tiona of the island. His material is quoted in Prowazek's (1913)
detailed description of the German Marianaas.

In 1914 the islands became part of the Japanese South Sea
under & mandace of the League of Hatlona.

A mumber of Japanese sclentists viaited the northern islands.
Tayama (1936) visited these islands in 1922 as part of a magnetic




survey party of the Hydrographical Department. He described the
general and submarine topography, pointing out that all three
islets together form a single volcano he called Maug Volcano.

He also briefly discussed the general geographical features of
Mavg, He concluded with a short description of the coral resis,
desoribing them as being on the "younger" wide. Uning Tavama's
material, Yoshli (1936) described the microscoplc structure of
noncdlcareous. tocks from Maug, Under the ausplces of the Imperial
Academy of Japan, H. Tanakadate sailed through the islands in
1936, His brief descriptiom of Maug discussed the form of the
voleano and composition of the rock (Tanakadate, 1940). A weather
Htation was eatabllshed at the summit of Eaat Teland in 1939,

and a [ish procesaing plant was at the shore of Eamt laland.

After 1944 the islands of the Mardianas were adminlstered
by the Unlted S5tates as a United Mations Trust Territosy. Sev-
eral field studies were carried out under the suspices of the
Paciilc Vegetation Project at Pagan. Litele or no work was
concucted st Maug,

In February 1971, R, 8, Jonea, RB. H. Randasll, R. Btruck,
and . Kami of the University of Guam and Guam'p Fish and Wild-
1ife Division travelled to Maug aboard the "U.5.N. Grasp." They
collected fish and corals,; as well as gome algae and inpverge-
brates. The results of their study are included in Ehis report.

On their third crulse through the northern islands during
July 1972, P, J. Holf, C. Carlson, J. Long, M. V. G, Falanruw,
D, Smith, and P. Rankin vislced Maug aboard the "Wanderer"
skippered by R. Hervin. "The group collected terrestrial plants,
algae, And invertebrates (mainly opiathobranch mallusks). The
plants have been repotrted by Fosberg, Fialanruw, and Sachet
{1975). Twenty-four oplathobranch apecles were collected by
P. J, Hoff and C. Carleon and are listed in this repor:. Addi-
tional recordes of the megapode have beon published (Falanruw,
1973) .

The Hatiopal Marine Fisheries Service B/V "Toumsend
Cromwall" cruised throughout the islands in April and October
1871 and took depth and temperaturé measurements., These results
are yob unpublished.

A peneral aceount of all the islands, Including Maug, was
pub.ished by Lehne and Gabler (19721).

In Japuary 1975 the University of Guam Marine Laboratory
held the firset of two trips throughout the entire chaln abpard
the schooner "New World" skippered by A. Merceresu and owned
by the lote 6. Elskaddon of San Franmcilsco., The major objac=
tive wasm a broad-based marine survey. This group included L. G.
Eldredge and nine University students. During July of the same




year, the "New World" sailed again throughout the islands, stopp-
ing both times at Maug. This time L. G. Eldredge was joined by
8. Ameabury of the University of Cuam, E. A. Kay and C. Lamoureux
of the University of Hawail, and M. V. C. Falanruw of the Yap
Institute of Natural Sclences, an well as five students. The
second trip (mcluded some detalled terrestrial fovestigatiom.

Thi marine algae have been reported by Teuda and Toblas (1977a,
1977b), and additions to the vascular plants by Fosberg, Falanruw,
and Sachet (1977). Popular accounts of these trips have appeared
(Eldredge, 1975; Ronck, 1975a, 1975b, 1975¢).

In August 1976 the "Lindblad Bxplorer" with Sir Peter Scott
and R, and V, Taylor aboard spent one day at Maug. In a report
to the Hesident Commimsioner (Lindblad Explorer, 1976), they
alght recorded 113 speclies of reef fiah, sixtesn bird species,
and recommended that the Island be protecced.

At the request of the Trust Territory of the Paciflec Islands
Government, the Japan Marine Fishery Ressarch Centre conducted
o pole=and=line fleohery survey (Japan Marine Fishary Research
Centre, 137h) aboard the No. 20 "Akitsu-Maru." A water-temper-
ature profile wvas made east of Maug to a depth of 250 m, show-
ing a temperacture of 17°-18°C. Additionally, a bottom—hand-line
finhery survey was carried by the Micronesian Coordinated Develop—
ment Co., Ltd., in February 1976 to examine the deeper water
fishery. The survey carried out aboard the “Daikatsv-Maru,"
visited Miug and reported several species of fish caught, total-
ing 4400 Llbs. They concluded that Maug is a good fishing area
(Mlcroneslan Coordi{nated Development Co., Letd., 1976).

The "Lindblad Explorer" visited Maug a second time during
Augunt 1977 and reported observations to the Resident Commissioner.

Betwoen I3=26 November 1977 five biologist from Guam (R. 7.
Twudn, L. @, Eldrege, P. Moore, M. Chernin, and 8. Neudecker)
spent four dayd at Maug aboard the "Elriye Maru No. 1" carrying
out the on-slte-environmental survey upon which much of the
following report is based.

Virtually no studies have been made on the terrescrial
vertebrates and gastropods, as well as the (nsects. No cceano-
graphic studies are known from the liagoon or the ilmmedliate

vicinity, and no archasological investigations have been carried
Out .
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FHYSTOGRAPHY AND CORALS

The previous murveyd of corals at Maug were made by R. H.
Randall on February [O=11, 1971 aboard the "UEN Grasp" and by §.
Moras aboasd the "New World" during January 1975  The specimens
collected arve deposited in the reference collectlon of the Upiver=
pity of GCoam Marine Laboratory, The primary objective of the
recent corsl survey abroad the "Elriyve Maro Ho. 3" was to desoribe
the diversicy and relative abundance of living reef corals inaide
Ehe Maug Crater Lagoon. The entire subtidal slope to =10 @ of
depth was nventoried by towlng reconnaissance and skin div=
Ing. Est:mates of the relative coral genera abundance, and species
abundance vhen poesible, were determined for each coral coverad
areéa according to Randall's wcale (in Amesbury et al., 1976)
vhere: dominant (D) = the predominsnt coral within a zone, abuin-
dant (A) = a specles generally distributed throughout a reef fone,
common (C) = a species generally present but with a patehy dia-
tribution vithin the zone, and rare (R) = o wpecles represented
by only one or two ocourcences within a real mone,

Approximately {0 hours of fleld observatlons were devoted to
tha seml-quanticative appralsal of coral communities. In addi-
tlon to the lLagoop=wide survev, the seaward side of Wesr Ialasd
was also sirveyed for living coral coverage. Heavy surfl prevented
reconnaissance of the seaward sldes of North and East Island.

Dnly a2 few species of the protean genéra Acropora, Pocil opora,
Porjces and Montipora weére recognized o the field. Tamonomic
problems are paramount in these genera and therefore species and
their intergrading growth forms were not separated during field
phagrvations, Moat of the other genera were closnified to the
apecifie level in situ. SBpeclmens of the varlous coral wpecilen
encountered were collected for later taxonomic verifleatlon and
wereé subsequently deposlted Iln the University of Guam Marine
Laboratory Museum. Laboratory deéterminations were made with E. H.
Randall's help and according to taxonomic references by Wells
(1954, 1956).

Description of Corals at Each Site

Ho true coral reel development exlsts inside the crater lagoon.
See Fig. 3 for site locations. The towing survey revealed s few
localized coral comsunities which are described below. The mostc
developed coral ares was that of Site 5 off West Island. Very
lietle coral coverage was Found along the lagoon wide of North
Iolind and no coral communities were found there, Since this
nurvey was limited to wskin diving, further observation by souba
diving would probably increase the total coral divermity.

11




Site | = Thim site was located at the northern end of East Tsland.
Localized coral communities were growing on large hasaltic boulders.
Living eorals were growing from near the sahore and down the lagoen

slope to the sand bottom at a depth of =10 m. I_ﬂu-Er! platyphylla
was the predominant coral and specles of Poclllopora were abundant.

Acropora humilis, A, hywtrix, A, Lrregularis and other A: opora
species were common along w th Tavia species and Goniast

retiformis. Acanthastrea u:'hinll:u Leptastrea purpuresa. Mtrml
&pp., Pavona app.. Hgntigut app, Aand Galaxen fascicularis were
encoustered occasional 1%,

Site & - Thin site warm located pear the mid=-portion of fast lsland,
and wms characterized by basalt boulders which gradunlly slopes to
i sandy bottom. No corals were seen (n this area.

Site 1 = This site was located near the southern end of HEast leland.
This coral community was predominated by large heads of Porites
luten and colonies of Mi1] Eg;l platyphylla, Goniastres retiformis
was sbundant and Poclllopors speclen were common. Acroporsa,
Alvecpora, Astreopora, Favia, Montipora, Pavopa, and Turbinaria
were found occasionally. Coral colonles extended out n few meters
from ghore to a submarine ¢14ff (=15 m) about 70 m from shore.

flte 4 = This aite was located near the southern end of West Inland.
Only scattered colonies were obeserved and coverage was low. Many
basa.tic boulders covered the substratum of a narvow submarine
terroce (L0 m wide) and some were overgrown with Mille

lat lla and Porites lutea, Conlastrearetiformis, Favia,
AcTtooors, and Astreopora wvere found occasionally.

Site § = Thiw study site was a few hundred metera north of Site &

and supperted the most dlverse and abundant coral development in

I:M crater lagoon, Huge rumose-columnar colonies of Acropora
Irreqularin predominated the submarine terrace In shallow waters

{=1 to =3 m) near shore. The terrace-slope was about 50 m wide at -10 m.
Millepora platyphylla amd Conlastrea specles predominated the

lageon slope and masslve Porites lutea was locally abundant.

Common corals included GunlnEr!. Ju:ruEt‘I. Fm:il;ggg ra and Favia,

Specles encountered occaslonally Included Euph ;%F;_EHLII'II_.
Galewen famclcularis, Leptastres purpuren, Leptoria phyrigia,
Pasamocora, Pavond, Gon ra, Alveopora, Montipora, Millepora
dichotoma, and Stylocoenlella armata.

Site 6 - This well developed fringing reel was located on the
seavard side of West Island apnd extends along theé southern half of
the laland, Coral coverage wan high and the specles composition
diverse. Cornls observed included mammive Porites, Millepora,
sevaral species of Acropora, Poclllopora, Favia, Favites, Porites
und Pavona. Also seen were Lusngﬁg ﬁn. Dip nn!ru Ilu hrpgr
Leptoria. Acanthastrea, Stylocoenie ll. Gonlopora, Gala nnd
Hellopora coerulea.

12



Glte /1 = This site wae located ac the western end of North Island.
Coral coverage was very low at this site. Occasionally colonies
of Millepora platyphylla, Pocillopora and Astreopora were found
an large boulders of basalt, o

alte B = Jhis plte wos loceted at the mid-porcion of Horcth Taland,
ind was characcerized by a parrow bench sbout 20 m wide comps{ised
of basalt boulders. The bench ended at & sheer drop=off (=10 =}

a g ot s . F m B
"f'“l' h ._||_;r-_-.; terized much of the coastline. Millepora platyphylla
formed massive structures near shore.

Enumeration of Corals

A List of all coral apecies found {nelde the lagoon 1=
presented In Table 1. The specles names were based on R, H.
Randall's determinations and corals identified on this recen:
trip. Thirtv—one genera and V4 species of secleractinian corals
are included; cwo genera and four species of non+scleraccinians
ware also lound,

When Ehe Maug crater lagoon Le coneldered as a whole, the
coral coverage on ita lagoon slopes 1s low, Mo sctively accreting
coral reefs occur in the lagoon and the areas with the higheat
surface coverage [L.e., Site 5) were coneidered to be coral
communities. Sediments of wvolcanic origin and basaltic boulder
were predominant along most of the crater's submarine slope.

'he perpetual raining down of sedimenta and rocks are principally
radponaible for the lack of coral coverage inslde the lagoon

113




Table 1. Checklist of corals collected or observed during the
“USH Grasp" trip and the "Eiriyo Maru ¥o. 3 rrip.
%ou-sc leractinlan corals are preceded by an asterisk.

Anrocoenlidae
Stylocogniella armatas {Ehrenbarg)
5. quenther! (Baswet-Smith)

Thamnasteriidas
Psammocors nierstraszi van der Horsat
P. (5.) toglanensls Umgrove

Pocilloporidase
gptlllnsn[u elegans Dana
P. meapdrina Verrill
P. setchelll Hoffmeister

P. verrucosa (Ellis & Solander)
Scylophora mordax (Dana)

Acroporidae
Acropora abrotanoides {(Lamarck)
A, humills (Dana)
ptris (Dano)
Irregularis (Brook)
kenti (Brook)

murrayensis Vaughan
nasuta (Dana)
g-lii!rn (Lamarck)
raynerl (Brook)
squarrosa (Ehrenberg)

gurculosa (Dana)
. wardl Verrill

Astreopora myriophthalms (Lamarck)
Astreopora sp. 1
Astreopora ap, d

Hont lpora sp.
Montlpora sp.
Montipora sp.
Moot ipora sp.
Houtipors sp.

Agariciidae
Pavona clavus Dana
P. varians Verriil
Pevona #ap. 1
Pavona &p. 2
Pavona sp. 3
Pavona (P.) pollicats Wells
Leptoperis wp. 1

Leptoseris sp. 2

:
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Fable 1. eontinued,

Fungiidae
Fungis scutaria Lamarck

Poritidae
Alvgopora ep. 1
Alveopara ap. 2
Goniopora sp. 1
)

Goniopora sp.
Porites lobata Dana

P. lutea Milne-Edwards & Haime
Porites (S.) sp. 1
Porites (S.) sp. 2

Faviidae

Lyphastred Bp.
Echinopora lamellosa (Esper)
Favlia pallidag Dana

F. speciosa (Dana)
Favia sp. 1
Favia wp. 2
Favla sp, 3

Favites ap. 1

E?r:r"i-;_'es gp. 3

Diploastrea heliopora (Lamarck) [cutside only]
Goniasctrea retiformis (Lamarck)

Gopnlastrea sp. 1

Gonlastren sp. 2
Leptastrea purpurea (Dana)

Leptastrea sp.

Leproria phrygis (Ellig & Solander)
Mentastrea curta (Dana)

Placygyra dadselea (Ellis & Solander)
P, pind Chevalier

PMlotygvra sp.

Bhizanplidae
Culeia rubeola (Quoy & Galmard)

Ooulinidae
Galaxea fascicularis (Linnaeus)

Hussidae
Acanthastrea echinata (Dana)
Lebophyllia sp.  [outside only]

Poctininildae
Eehitnophyllia sp.
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Table 1. contlinued.

Caryophyllidae
Euphyllia glabrescens Chamisso & Eyserhardt
Plerogyra ainuora (Dana)

Dendrophylliidae {
Tubastrea aurea (Quoy & Gaimard)
Turbinaria sp. 1
Turbinaris sp., 2 .

Heliporidae
*Hellopora coerulea (Pallas) |

Milleporidae
*Millepora dichotoma Forskaal
#*. pxess Forskasl
*M. platyphylla Hemprich & Eherenberg .

—
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HARINE BENTHIC ALGAE

Fagt publivhed récords of marine benthilc algae [rom Maug can
be found in two papers (Teuda and Toblas, 1977a, 1977b). The 4B
apecles listed in these papers are based on algae collected by
R. H. Randall ("USN Graasp", February 10, 1971), M. V. €. Falanruw
("Wanderer', July 5, 1972), W. J. Tobias ("New World", January
19, 1973), R. Rechebei and L. G. Eldredge ("New World", July 9,
1975). Diring the recent trip to Maug aboard the “Eiriye Maru
No, ¥, the major objective was to obtain quantitative data on
the algal communities.

The zlgal communities (Table 2) 1n the lagoon crater are
characterized by low lying turfs comprised predominamtly of 2
mixture of the red algae Gelldiopsis intricata, Tolyplocladis
glomerulata, Jania capillacea, and Polysiphonia sp., am well as
the prostrate brown alga lobophora variegata. These algae cover
13=93 parcent of the basnlt boulders and pavementa. The algal
cover on the dead calcareous substratum in the coral communities
(6ite 1 and 5) may be as high as 100X cover in localimed are:ss.
Aslde from Asparagopsis taxiformis which is not eaten by [ishes
because of its high lodine content, all algal species were less
than 5 cm high.

The major reason for the lack of macroalgae in the lagocn
crater is the abundance of herbivorous [lsh wvhich were seen con-=
stantly [eeding on the algal turfs. Analyases of the stomach
contents (Table 3) of the two most sbundant fish specles at Eite
7 (western end of North Island) revealed preference for differemt
algal species., About 93 percent of the algae saten by the browser
Kyphosus clnerascens was the red alga Tolypipcladia glomerulata
which covered about B0 percent of tha basalt boulders in the area.
Un the other hand, the grazer Acanthurus leucopareius did not leed
on Ehis dominant alga In the area but preferred three other dpecles
(Gelidiopsis intricata, Janla capillacea, and Caulerpa amblgua).
These three specles comprised about 80 percent of the food items
in the stomach. Basalt gralns were found in the stomach of A.

leucopareius but not in K. cinerascens.

Twelve additional speclea of marine benthic algae were col-
lected durfng this recemt trip, thus, raising the tota' number
of apecles now known from Maug to 60, The list (Table &) consists
of the following apecles-Cyanophyta (4 spp.), Chloraophyta (25 spp.),
Phaeophyta (11 spp.), and Rhodophyta (20 spp.). With the exception
of one speciea, all of the algae have bean vecorded [rom elither
Guam or other islandn in Micronesia. The exception Is the red
nlgn Laurencln succlan which must be conaldered rare on Houg since
it wad not found in the recent collectlions. The brown alga
Homoeostrichus Elabellatus has been collected only once In
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Micrenesia and is a specimen dredged off Guam (Tsuda, 1372a) in
water 70-80 m deep; this alga is abundant at Site 2 off East
Ialand. A collection of the brown alga Stypopodium hawaliensis
{(=Zonaria hawailensis) on East and North Inlands represents the
firu: record for the Marifanas, It 1s, however, known from Truk
(Tauca,1872h) and grows luxurlantly in the Hawallan Islands (Doty
and Hewhouse, 1966].

The 60 speclies of marine bhenthic algae reported from Maug
represent about 30 percent of those species known from Suam. Tt
is highly unlikely that further collections will add substantially
to tilm listing, unless collections are concentrated off the sea-
wird coanst of East and North Islands. Only two (H. discoldea
and d. opuntia) of the 11 species of Halimeda which oceur on Guam
vere found on Maug. Interestingly, these specles are two of the
thres species of Halimeda known from Hawail which is located
further east but 8t approximately the same latitude (20-21°N)

The absence, thus far, of seagrasses, Avrainvillea, and the larger
wpecies of ldotes almo sWeems to strangthen the idea of a closer
similarity of the Maug mwarine flora to Hawall than to the soubhern

Mariana Telands.
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Table ). Comparison of food_hablits of the reef flshes Kyphosus
cinerascens (n=5, X toral length=236 nm, 5.D.=21 m=)
and Acanthurus leucopareius (p=5, X total length=177 =m,
§,0,=23 mm) with algal flora in the area. West end of
North Ialand, November 24, 1977,

Kyphosus canthuris
Ayphosun Acanthurus

Epecles Substratum cinerascens leucoparelus
Cyasmcphvia
Calothrix crustacea X X
S¢hizothrix mexicana X

Chlarophyin
Acetabilaria moehil
Bornetella oligospora
Bryopsls pennaca
Caulerpa ambigua X X
Caulerpa filicoldes
Caulerpa serrulata
Dictyosphaeria cavernosa X X
Halimeda opuntia

Neoperis annulata
Paoudochlorodesmis furcellata

Vilonla wutricularis

Phasophyea

D.gtyote bartevresii X

& Feldmannia indica
Lobophora variegata

Rhodophyta
Anphlroa fragilissima
Gelldiopeis Intricatn
Janta capillaced
Laurgncla sp. A
Polysiphonia sp.
Tolypl adil lomerulatn
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Table 4. Checklist of marine benthlc algal specles reported [rom
Maug., Based on listings by Tsuda and Toblas (1977,
1977b) and recent unpublished collections made by k. T.
Tsuda aboard the "Efriyo Maru Ne. )" during Novesmber 23-
25, 1977, New unpublished records are preceded by

r asterisks.

Division CYANOPHYTA (blue=green algae)

Order Ogeillatorlales
Calothrix crustacea Schousboe & Thuret
Microcoleus lyngbyaceus (Kutz.) Crouan
Schizothrix calcicola (Ag.) Gomont
Schizothrix mexicana Gomont

Division (HLORDOPHYTA (green algae)

Order Siphonales

SRrvopsls pennats Lamx.
#Caularpa ambigun (Hiamuta

Caulerpa f1licoddes Yamada

Cauleérpa racemona (Forsak,) J. Ag.
Caulerpa serrulata (Forssk.) J. Ag.
Caplerpa taxifolia [Vahl) C. Ag.
Caulerpa vickersiae Boerg.

Caulérpa webblana Montagne

*Codium edule 5ilva

aliseda discoldea Decalune
Halizeda opuntia (L.) Lamx.
#Psepdochlorodesmis furcellsta (Zanard.) Boerg.

Tydemannia expeditionis W. v. Bosse
tlldoces javensis (Mont.) A. & E. 5. Gepp

Order Siphonocladales

Boergesenia forbesil (Harv.) Feldmann
Boodlea ¢ Egllta {Harv.,) Brand

Cladephoropsls membranacea (Ag.) Boerg.
Dictyosphaeria cavernosa [(Forssk.) Boerg.
Valoria aegagropila C. Ag.

Valoria utricularis (Roth) C. Ag.

Valorla ventricosa J. Ag.

Order Dasycladales
Acetshularia exigua Solms-Laubach
Acetibularia moebll Solms-Laubach
Bornetella oligospora Solma=Laubach
Neomerls annulata Dickle
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Table 4. continued.

bivision PHAEOPHYTA {brown algae)

Order Ectocarpales
Ectocarpus brevigrticulatus J. Ag.
#Faldmannia indice (Sonder) Womersley & Bailey

Order Sphacelariales
#Sphacelaria sp. (propagula absent)

Order Dictyorales

Dletyopteris repens (Okamura) Boerg.

Dictyota bartayreail Lamx.
AHomogostrichus flabellatus Okamurn

Lobophora variegaca (Lamx.) Womersley
Padina jonesii Tsuda
#Stypopodium hawaliensis (Doty & Mewhouse) Abbot:

Order Fucales
Sargansum ecriutaefoliuvm C. Ag.
Turbinaria ornata (turn.) J. Ag.

D:ivision RECDOPHYTA (ved algae)

Order Nemaliales
Asparngopsis taxiformis (Delile) Collins & Harvey
Actinotrichia fraglilis (Forssk.) Boerg.
Galaxaura fillamentosa Chou
Gelidium pusillum (Stackh.) Le Jalis
*¥Liagora sp.
Wurdemannia miniata (Lmk. & DC) Feldmann & Hamel

Order Cryptoneminles

Amphiron {ragll ma (L.) Lamnx.
ey

Jania decussato-dichotoma (Yendo) Yendo

ammar e —

Janla tenella Kute.

Order Gigartinales
Gelidiopsis intricata fAg.) Vickers

*lypnea espari Bory

Order Rhodymeniales
Botryocladia ghottsbergll (Boerg.) Levring

Order Ceramiales
Ceramium of . magatlanense Dawsan
Hypoglossum attenuatum Gardner
Laurencia succlsa Cribb

Ciurencia Eroplea Yamada

——

Tolypiocladia gomerulata (Ag.) Schmite

*Polysiphonia sp.
Wrangelia anastomosans Yoamada
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MARIRE INVERTEBRATES

The mirine lovertehrate fauna of Maug resembles a typical
Indo=West Pacific coawstal aresn, A& pumber of corals are found
{pee section on physiography and corals), as well as a number of
voral-associaced animals. Generslly, the marine fauna is mimilar
ta that of Guam and the wouthern islands. Interestingly, two
gastropod (abalone) wpecies (Haliotis spp.) are found ar Maug
which are snknown south of Anataban. The large carnivorous
Rastropod, Purpura persica, Is common in the intertidal sone.
Individuals appear to have a preference for a volcanic substrate.
There are 1o verified records from Guam. P. persica is commonly
found at all the islands north of Anatahan., The short-spined sea
urchin Colobocentrotus mectensi is slsc commonly found on inter-
tidal boulders, having an abundance of as many as twenty Lndivi-
duals per quarter meter square (20/0.25 m?) at the north end of
Eant leland and twenty=four and twenty-six per quarter meter
square (24-26/0.25 md) at the west end of North Taland.

The land hermit crab Coenobita perlata was the most common
shore form. Six to ten Individuals were seen around boulders at
the shore, and ten to flfteen could be observed in a dlstance of
three metera. Each crab was assoclated with a Turbo shell. This
hermit crab wpecies ls rarely seen at GCuam.

Noteworthy, among the species idencified are the twenty- our
ipecles of opisthobranchs collected by C. Carlson and P, J. Haff
at depths to 10 m in four hours im July 1972. Thia represents
only part of an apparently rich opisthobranch Fauna.

Sixry-four species in elghteen families of gamtropods are
recorded, along with thelr collection areas. Twenty-one echisoderm
specles are included, A total of 130 species of marine inverte-
brates, exclusive of the corals, are reported herein. This total
number compares quite favorably with the 171 similar species
reported from the Ogasawara and Volcane Islands to the north
(Oolshi, 1970). These species are listed in Table 5.

Hore specimens need to be collected in order to carry out a
more meaningful zoogeographical analyais.
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Table 5. Checklist of the invertebrates from Maug.
[For the pastropods: Sp=supratidal; IV=intertidal wolcanic:
TL=intertlidal limestone; SbVB=subtlidal voleanie boulders;
(N)=collected nonliving. )

Cnidaria
Ant hogon
aleyonacen (Identifications by M. Gawel)
Cladiella sp.
Lobophytum crebriplicatum Marenzeller
Sarcophyton sp.
Sinularia ap.

Antipatharia
Cirripathes ap.

Ainellda
Jolychaeta
unident. spp.

Mal luseca
imphineura
unident sp.
Gastropoda
Prosobranchia (Identifications by R. Dickinson)
Hallotidae
Haliotls ap. | Sp
Haliotis sp. 2 Bp
Patellidas
Cellana toreuma (Heeve) Sp, IV
Patella flexuosa Quoy & Galmard v, IL
Patella sp. & IL
Patella sp., B v
Patella wp, 9 v
Trochidae
Avstralium petrosum (Martyn) SbVE
Tectus pyramis (Born) BbVE
Teochus maculatus Linpogus IL, SbVE
Turbinldae
Astraes rhodostoma (Lamarck} ShVE
Turbe argytostomus Linnaeus S5hVE
T. petholatus Linnaeus SEVE{H)
T. setosus Cmelin [V, SbVAH
Heritidaa
Harita plicata Linnasus Sp
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Table 3. cont Lowed .

Littorinidae

Echininus cumingl (Fhilippi) Sp
Littoripa pintado {(Wood) Bp
hodolittorina pyramidalis (Quov & Galmard) Bp

Architectonleldae
Hellacue sp. ShVE

Planaxidae

Planaxis lineatus (de Cosca) IV

P. r|__I'ﬂ;_."__r: Juoy & Galnard Iv
Cerlthlidae

t'eri:tl:l_yz dluco [(Linnasus) ShVR

L. rchinatum (Lamarchk) SbhVE

Cerithium sp. & ShV3

Cyprasldas

Lypraea arabloa Linnaeuws Shvi

kis -_'_n_[ﬂ-l_l_! Ll rima e IVIN)

L. caputserpentis Linnasus IV, SBVE
€. globulus Linnasua S5hvi

C. lsabella Linnagus Shvh

L. mauritiana Linnagus Ly

C. peraria Linnasus IViH)

Caanidaec
Caspis cornuta (Linnawus ) ShVE

Muricidae

Drupa grossularia Roding Iv, IL, ShVE

D, norum Roding IV, BbVE

D. rilefinus (Linnaeus) IV, IL, BbVR

Moruln ranulats (Duclon) Ly

M. wva (Hoding) v, IL, 5bVe

Morula sp. | SbVE

Morula sp. 2 1L

Morula sp. 3 SbVE

Furpura persica (Linnaeus) hp

Thais armigera (Link) v
Buccinidae

unldent. sp. Iv
Fasciolariidae

Latirus sp. 1 SbVE

Latirus wp. 2 AbVHE

Parlaternls nawwatula (Lamarck) IL, SbVE
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Table 7. contlnued.

dlividae
O0liva sp. ShVB
Vasidae
Vasum ceramicum (Linnaeus) 1V, SbVH
¥tridae
Imbricaria punctata {Swainson) SbVE
Mlera punctacs (Bwalnson) ShVh
M, coffea Schubert & Wagner Sb\B
Pusils tubeross (Reeve) SbVi
Vexillum sp. 3 EbVE
Vexillum sp. & SRR
Conidae ‘
Conus eplscopus Bruguiere SbYH
C. miles Linnaeus TLiKY, ShVH
C. miliaris Brugulere ShVRE
C. pullearius Brugulere SbVR
C. rattus Hwass in Brugulere Iv, IL
C. sponsalis Brugulere 1L, SbVh
C. strilatus Linnasus BhvE
€. tulipa Linnaeua ShVB
Conus sp. 1 EhVH
Conus sp. 3 s5bVB

Opisthobranchia (ldentifications by P. J. Hoff and €. Carleon)#
Smaragdinells calyculata (Broderip & Sowerby)
Hamlnoea cymbalum (Quay & Gaimard)

Haminoea sp. 1
Haminoea sp, 2
Acyal sp.
Actepnlolna sp.
Gasteropteron flavum Tokloka & Baba
Chelldonura hirundinins (Quoy & Galmard)
I1lhia sp.
Aplysia sp, (cf., parvula)
Dolabrifera dolabrifera {(Rang)
Styocheilus longicauds (Quoy & GCaimard)
Cyerce sp.
Ercolanla sp.
Hermaglna smaragdina (Baba)
Elysia bayeri Marcus
E. gracilis Risbec
halimedae Macnae
viatae Risbec

beoliet

Gymnodoris sp.

Nembrotha luteolineata faba
Dkadaia elegans Baba




lable 5, contdnued.

Feyeria ruppellii Bergh

unident, eolid

*extracted from separate report, detailing characteristics
af "sp." formm.

Fulmonata
Malampus flavus (Gmelin)

Bivalwvia
Iridacna maxima (Roding)
L. aquamosn Lamarck

Arthropoda
CTuatacea
Anomurs (Identificatieons by D. Wooster)
Diogenidae
Aglculus aniculus (Fabriclus)
Caleinun elegans (H. Milne Edwards)
Culcinum sp. (aff. pulcher Forest

Dardanus guttatus (Olivier)
D. lapopodes (Forskal)

Coenchitidae
Birgus latro (Linnaeus)
Cecenoblta brevimanus Dana
L. parlata H. Milne Edwards

Brachvura
LCalappldae
Calappa hepatics (Linnaeus)

Grapaldae
Lrapaus tenuicrustatus (Herbst)

Hapalocarcinldae
Hapalocarcinus marsupialis Stimpson

Echlnodermaca

Apceroides
Acanthaaster planci (Linnaeus)
Asterinu burtonl Gray
Linckla multifora (Lamarck)

Crincidea (ldentifications by D. L, Mever)
Comanthina schlegeli (Carpenter)
Conaater sp.

Echlinodde
Colobocentrotus mertensi Brandt
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Table

3,

centinued.

Diadema savignyi Michelin

Echinometra mathaei (deBlainville)
Echinothrix sp.

Ophiuroldea (ldentiflcations by F. W. E. Rowe)

Ophiolepis superba H. L. Clark

TPlacophiothrix westwardi (Devaney)

Holothuroldea (ldentifications by J. Doty)

Actinopyga mauriciana (Quoy & Galmard)

!’.L:-h:u.l |l|1.'|1'!‘._‘l: |..1I‘EUH_ Jaegor
B, marmotata Jaeger

-E 5.3

Holothuria (Halodiema) atra Jaeger

H. (H.} edulis Lesson

H. (Platyperona) difficilis Semper
H. (Thymiosyeia) hilla Lesson

St ichopus chlopgnotus Brandt
Thelenota ananas (Jaeger)

unident. synaptid
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FISHES

Flahea have been ldentifled from Maug on four previous trips.
The firat were those collected or observed by R. 8. Jomem and H.
T. Kami aboard the "U.5.N.Grasp" in February 1971, In January
1975, M. Cawel collected and ddentified a number of fish at the
west end of North Island during the "New World" expedition. The
uge o0F 8 polson station at that cime wvielded pumerous small and
cryptic specles not previously recorded. The "Lindblad Explorer"
(1976, 1977) reports to the Resldent Commlssioner listed 114 and
b specims, reapecctivaly. The latter expedition added 14 new
apecies to the 1975 listing. A total of 110 species of fish In
15 families are reported from the [Lfth expedition aboard the
"Edriyo Maru No. 3". A comparison of the fish species collected
or observec during the five expeditions 1s presented im Table 6.

During the E1fth crip nboard the "Eirive Maru No. 3", the
finh mpecien woere semi-quantified for the firsc cime. CenAumes
of Fish were accomplished by making repeated random wwims through
specific areas in the Maupg lagoon and act one seaward alte at West
Leland, add reécording the names and relative abundance of each
species encountered. To supplement these data, tows along side
the boat were made near the shoreline of the three islands. The
relative abundance of the [ish specles obsarved was determined
ag [ollows: abundance (A}, clearly domipant (or co=dominant)
throughout the study aves, usunlly large schools of 100 or more
Elahy common (0], occurving vegulerly Chroughout the study areas
S to 100 individuals of a particular apecles observed} occcasional
(0), observed {nfrequently throughout the study area or as a total
of lesa than 50 individusls; and rare (R}, observed [ive or fewer
times in the course of the study,

The greatest numbar of individuals and diversity was recorded
from the reef communlities at the north end of East Ieland and
central regilon of West Island. The boulder substrate along the
lagpon side of Horth Island showed moderate diversity; however,
no large schools were observed. The most abundant Eishes im all
habltats within the study were the herbivorous kyphosids and
acanthurids. The dominant acanthurida were Acanthurus lineatun,

A, leucopareiun, Ctenochastus strintus, and Nawo llturatus, Of

the twe specles of kyphosids, Kyphosus cinerascens was dominant.
Stomach contents of both Acanthurus leucoparelus and Kyphosus
cinerascens were analyzed and the results are reported io the
algil section., On the seaward side of West Island the number and
diverslty of pomacentrids Incressed. Two species, Chromis caesrules

and Pomacentrus melanopterus, which did not appear im the lagoeon
werea obasrved there.
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Table 6. Checklist of fishes found at Maug. G ="U.5.N. Qrasp"
expedition, HW = "New World" expedicion, L76 = "Lindblad
Explorer” 1976 expedition, L77 = "Lindblad Explorer’ 1977
expediclon, amd E = "Eiriyo Maru No. 3" expedition. Symbols
indicacting relacive abundance of the species observed at
each slter A=abundant, C=commopn, O=ogccaslonnl, BE=rare, =
" not observed or collected. Xeobserved or collected.
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L
]
1
[ |

Acanthurua achlllea Shaw

bleakeri Gunther

dusgunlerl Cuvier & Valenciennes
Eﬂhﬂy (Forsskal)

+ flauccpareius Cuvier

[
o=
o

|

4

=ty

Luu:ugnrﬂiu {Jenkinm)
lineatus (Limnaeus}

nigrofuscus (Forsakal)
alivaceous Bloch & Schneider
« prroferus Kittliz

thompsoni (Fowler)
Lrlu&thLp ELinnaeunJ

e
=S b
r||
n
x
=
:-
u
n
==

+

BB bed 0 BeE S § 2= 0

34}Iblb.}i:&}-}umdblbdpih
i
§ oD 0 hdoBE ) BEaE | o220

wommm g

1ol oo @ 2200 1

e e et e e

Ctenochastus havaliensls Randall

C. atrilatus {Quuy b Gaimard)

Nasp brevirostris Cuvler & Valenclennes
M. lituratus (Bloch & Schneider)

M. tuberosa (Lacepede)

M. EﬂlLurnuu (Foraskal)

Paracanthurus hepatus {(Linnasus)
Lebrasoma flavescens (Bennett)
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hEugnn angustatus (Smith & Radcliffe) -
A. etythrinuse Snyder -
A. nigrofasciacus Lachner

A. snyderl Jordan & Evermann =
Apogon sp. {ef, aureus) o
Ustorhynchus endekataenia (Bleeker) -
Paramia ap. {cf. quinquelineata) -
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Table b, continued.

=

FAMILY /SPECIES G M L76 L77 E
BALLSTIDAE
Balistapus undulatus (Mungo Park) X X X A0
Melichthys niger (Bloch) o= - - @
Melichthys vidua Solander E = X ¥ C
Odonus niger (Buppell) X = - - =
Rhinegcanthus rectangulus (Bloch & Schnelder) - - X =
Sufflamen bursa (Bloch & Schnelder) X X X 0
B, rthEﬂLF“r“ {Blocl & Schneider) - h X =
Xanthichthys ringens (Linnaeus) - = X X -
HLEMNIDAE
Alticus saliens (Locepede) % = = =i =
Aspidontus ap. (cf. tractus) - = X - -
Blolomus sp. - = X X =
Exalllan sp. - - X X =
HeanunLhun grammistes (Valenclennes) =) = X K -
Plagiutrcmu& tapeinogoma (Bleeker) A X - =
Plagiotremus sp. (cf. rhinorhynchus) - - X - =
FOTHIDAE
Bothus wp. (ef, pantherinus) - X -
EROTULLDAE
Brotula multibarbata Temminck & Schlegel X x - - =
Dinematichthys 1llucocoetecides (Bleeker) = X - - -
CANTHIGASTERIDAE
Canthigaster bennetti (Eleeker) - 1 - - -
C. cipctus Solsnder x = - =
C. janthinopterus (Bleeker) - - - R
C. valentinl (Bleeker} - - - = R
CAHACANTHIDAE
Carachapnthus maculatus (Gray) - 1 - - =
C., unipinnus (Gray) X - - o
CARARGIDAE
Caranx lugubris Poay K = - = O
C. malpmpygus Cuvier X - X - C

a2
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Table & continued.

FAMILY /SPECIES G__MNW 176 LI7 E

CARCHARH INTDAE

Carcharhious ménlssorah (Muller & Henle) X = X -
Trimenodon cbesus {(Ruppell) = om i -

-l =]

CHAETODONTTDAE

Lhnutudun auriga Fosskal

eltrinellus Cuvler

ephippium Cuvier

Linula (Lacepede)

mertensii Cuvier & Valenciennes
ornatissimus Cuvier & Valenclennes
punctatofasclatus Cuvier
quadrimacul atus Gray

reticulatus Cuvier

Fur;lp[g__ flavingimus Jordan & Mclregor

lengirostris (Broussonet)

'Il;ﬂutithm polylepis (Bleeker)
H. zouter (Bemnett)

Henlochus permutatus Cuvier
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CTHRHIT IDAE

i
el

Amblycirrhitus bimacula (Jenkins)
cirrhiti:hthy: falco Randall

C. serratus Randall

Cirrhitus ap.

Neogirrhites armatus Castelnau

Parncirrhites arcatus (Cuvier & Valenciennes)
P, furnteri (Bloch & Schnedier)

=]

Mo b
I

=2 F = i = |
o

== = 0 > 0 M 10

o A |

L= = |

ECHELITAE

Kaupichchys sp. - X - - -
ELEOTRIDAE

Lleotroldes strigatus (Broussonet) X
Xonlatmis sp. -
“eleotrid" sp. 1 -
“eleotrid" sp. 2
"eleotrid” sp. 1

£
L=

Fo R
{ ]
]
I

EXGRAULTDAE

Thrigsina sp. -~ = % = £
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lihie 6, gont inued.

L ST e R 5D

EXOCORT IDAE

Cypselurus artislgnls Jenkins
€. poecilopterus (Valenciennes)
€. simys Cuvier & Valenciennes

Exocoetus wolitans Linnaeus

FIGTILART IDAE
Flstularla petimba Lacepede
COBITDAE

Acentrogablus sp. (cf. puntang)
Cryptacentris sp.

Eviota sp, (cf. nebulosa)

Goblodon ap.

"Coby" mp. (cf. subfamily Sicydiaphiinae)
"Coby" &p.

Lythrypnus sp.

Nemateleoctris magnificus Fowler
Prereleotris microlepis (Bleeker)

P, tricolor Smith

I__:lll_l_.._u‘li_l.lll'lrl_}l_l-l eugenius (Jardan & Evarmann)

HEMIRHAMPHIDAE
unldentifled sp.

FOLOCENTRIDAK

Adioryx caudimaculatus (Ruppell)

A. apinifer (Forsskal)

A. tiere (Cuvler & Valencienned]
fddioryx 8p.

Holotrachys lima (Valenciennes)
Myripristis berndti Jordan & Evermann
H. murdgan (Forsskal)

KIHLITDAE
Kuhlia tmeniura (Cuvier & Valenclennes)
EY PHOST DAE

Eyphosus cinerascens (Forsskal)
K. lembus (Cuvier)
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Table b, contimued.

FAMLLY /SPECIES G NW L& LJ7 E
LABRIDAE

Anampuss caerulecpunctatus Ruppell
Bodianis axillaris (Bennettc)
Bﬂdld!il Sp.

Chellinus rhodochrous CGunther
Choerodan azuric (Jordan & Snyder)
Coris avgula Lacepede

C. galpardl (Quoy & Calmard)
Gomphosus varius Lacepede
Hallchoeres centrpiquadrus (Lacepede)
H. hoeveni (Bleeker)

I-l. nntuEli (Valenciennes)

H, Erimaculacus (Quoy & Gaimard)
Hn][nhggrgl P

Homligynnus famciatys (Bloch)

H maleptarus (Bloch)
.lbrnlgg bicolor Fowler & Bean

L. dimidiatus (Cuvier & Valenciennes)

Macroptaryngodon meleagris (Cuvier &
Valenclennes)

Pesudocheilinus hexataenia (Bleeker)

Stethojulis albovittats (Ronnaterre)

B. axlllaris (Quoy & Ualmard)

8. mtrigiventer (Bennett)
Thalaspoms amblycephala (Blesker)

T. luteiscens (Lay & Bennett)

Eurggrt (Foreskal)
I. quinjuevittata (Lay & Bennett)

Thlillllﬂl ap.
Xyrichtays taeniouroun (Lacepaede)
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Aphareua furcatus (Lacepede)

Aprion virescens (Cuvier & Valenciennes)
Cagnlo sp,

Lut janus bohar (Forsskal)

L. giblus (Forsskal)

L. kasmira (Forsskal)

Lut Janus sp.

Macelor niger (Forsskal)

Monotax.s grandoculis (Forsskal)
Paracasilo xanthurus (Bleeker)

Plectorbynchus shotaf
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Table b, continued.
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FAMILY /SPECIES D™ & =E L6 LIT E
MALACANTHIDAE

Malacanthus latovittatus (Lacepede) E = - = -

HOSNOCANTHIDAE

Oxymonocanthus longirosctris (Bloch &
Schneldar) ¥ - - - -

MUGTLIDAE
Crenimugil crenilabis (Forsskal) - = X - o
MUG LLOIDIDAE
Parapercis cephalopunctata (Seale) g = S = i
MULLIDAE
Mulloidichthye auriflasma (Forsakal) X = = = =
M. samoensis Cunther

Ii'dru;jennuu barbérinus (Lacepede)
bifasclatus (Lacepede)

i
1
i
=

%?
g
;
e
.
L
2
:

B.F 4

luteus (Culver & Valenclennaes)
moluccensls (Bleeker
multifasciatus (Quoy & Galmard)
P. crifasciatus (Lacepeds)

Parupeneus sp.

o | =g =) o o =
| = § =% & = |
j
i
i
i

]
]
B
i
i

MURAENTDAE

Gymnothorax burcensis (Bleeker) - X - - -
G. flavimarginatus (Ruppell) - X - - -
G. margitophorus (Bleeker) - X & - -

NEMIFTERIDAE

Cnathodentex aurolineatus (Lacepede) - - X - 0

OFHICHTHIIDAE

Myrichthys sp. = X - - -

OSTRACTONT IDAE

Ostracon meleagris Shaw = - X X R
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Table &. econtinued.

O E R EE R e —_—

FAMILY/SPECIES B _NW L76 177 E
PEMPHERLIDAE

Fumphiu cualensis Cuvier ¥ = - - ™
_J_ullunll. a Doderleln - - X - i

e

PLATY CEPHALTDAE

= St St S e

FOMACANTHIDAE

Centropyge bispinosus {(Gunther)
C. flavigssimus {(Cuvier}
Fl‘lmu-.m:tllus {mperator (Bloch}
F?pule:uH diacanthus (Boddasre})

I =2
- -
= -
= maan

POMACENTR IDAE

Abudefduf coelestinus (Lacepede) X -
A. imparipennis (Valllant & Sauvage) - =
A, saxarilis (Linnaeus) - -
A, septemfasciotus (Cuvier & Volenciennes) X =
A, sordidus {Forsskal) - =
ﬂmpthrhugnthQyﬂnn Allen - -
.l'l.. clarkil (Bennett)
Eerideriuu (Blesker )
Chrnmiﬁ caerulea {(Cuvier)
C. leucurus Gilbert
C. margaritifer Fowler
C. xanthochir (Bleeker)

Chromis sp. (cf. xanthochir)
Chromis sp-

Dageyllus arvdanus (Linnaeus)
D. reticulatus (Richardson)

Ij, I:l'imm ulatus (Ruppell)
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Pumuanntruu JUHnnLunlnnuu (Fowler & Ball)
P. ln:rl'ma.r_uu (Quoy & Gaimard)
melanopterus Bleeker

vaiuli [(Jordan & Seale)

Pomacentrus &ap.
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PSEUDOCHROMTDAE

Peeudogramma polyacantha (Bleeker) XX - - =
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[able & cont Lnuéd.

e

FAMILY /SPECIES [
SCARTRAL
Calotomus spipidens (Quoy & Gaimard) A
Scarops rubriviolaceous Bleeker X
Scarus caplstratoldes Bleeker .
8. lepidus Jenyns X
Scarus ap. 1 X
SCarus Bp. 2 =
fcarus ap., 3 -
SCOMBRIDAE
Euthynnus atfinis (Cantor) =
SCORPAENIDAE
Pterois antennata {(Bloch) =
volitans {Linnaeus) X
SERRANIDAE
Cephalopholis argus (floch & Schnelder) -
. minlatus (Forrakal) X
[ ragan [Forasakal ) =
G, urodelus (Bloch & Schneider) A
Epinephelus emoryl Schulta A
E. moculatus (Bloch) =
Plectropoma melanoleucus {Lacepedel =
Variola loutl (Forsskal) X

BPHYRAENLIDAL
Spyraena barracuda (Walbaum)
SYRODONT IDAE

Synodus varfegatus (Lacepede)
SBynodus sp. (ef. binotatus)

uinldentifled sp.

TFTHADONTIDAE

Arothron nigropunctatus (Bloch & Schnelder)
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IRIPTERYGI IDAI

dAnclusa cornutusiLinnasus ) {

1ta l arle 120 ey 112 63 1140
lotal Number ol 5pecies in Five Expeditloms: 234



lable 7. PResults of an exploratory [ishing sdrvey of Che
"Dalkatau=Maru" (M) and bottom fishing amd trolling
of the "Eirivo Matu Mo, 37 (EM).

SPECLES (1], | EH
Etells sp. 113
Pristipomoides sieboldi 40
Iropldniua ap. i9
Aprion viramcuns ‘

Seriola ap. !
:i_:.'_1'|'|-n.- reardd B d
SATAnY 8p. L

I__".|:|-i1'|u:|jhr:llﬁ S g 1
Tuna 30

heanthocybium solandr 2
Elagatus bipinnulatus -
Lut Janus kasmira <
Caranx lugubris !
Lutjanus hohar 23
Caesio sp. |
Variola loutl |

Homlptorus margloabus I’
Carcharinue menissorah y
Jeher apecies Fil -] .

Total Mo, of Individuals 2846 102







TERRESTRIAL PLANTS AND VEGETATION FPATTERMNS

The earlieat record of tervestrial vascular plants from the
leland of Maup dates back to Frice (1902) who mentlons three
species -Miscanthus floridulus, Cocos nucifera, and Hernandis
sonora. In a booklet by Lehre and Gabler {1972), "Blohende
Baumwolle" {Gossypium hirsutum) is mencioned as belng present on
Moug. The most thorough floristic study on the vascular plants
of the northern Mariona Islands i{s chat of Fosberg et al. (1975).
The specles reaported In this paper were collected from Maug by
M. V. C. Falanruw in 1972 aboard the motor sailing ship'Wanderer."
Anadditlonal laging of plants from Maug was published by Fosberg
et-al. (1977) based on collections made by warifous individuals im
July 1973 shoard the motor sailing ship“New World™. A report to
the Resldent Commissioner in Saipan by S8ir Peter Scott includes
four additional species from Mowg (Lindblad Explorer, 1976).

Vegetatlon PatLarns

Approachlog the 1slands of Maug from any directionm, the steep
slopes appear to be covered with o lush low growlng vegetatilon,
scitcered here and there canm be seen dark and light green pacches
which appear to be pure stands of wpecles which are unrecognizable
at a distonce, Also notloeanble are [ingerlike stands of single
gpecies, some obviously low growlng and others taller. AE the
gumit of sach island & few tall trees can be seen againat the
akyline.

Only two species can be easily recognized, Cocos nucifera,
incroduced by the Japanese or perhapa by members of an earlier
et lement mentioned elsewhere in the repore, and Casuarins
equisetifolla. The latter specles 1s quite obvious on the highest
point of Eaat Island and was probably planted there by the
Jazranese to provide some shelter for their weacher statlon. A
¢loger look at the sccesslble slopes on the lagoon sides, however,
reveal individua] specles which can be recognized with binoculars.
One large stand and several amaller satands of Cocom nucifera are
obvious from the sea on East Island.

East Island

Tha wallevs on the lagoon side glope ac angles varying from
ab>ur 45 to 60 degrees and are matted by a variecy of low growing
grisses, sedges, herbs and vines. These are deparatad by rocky
rilges which vary in height and width. Here, three specles of

Ferns (Asplenium nidus, Polypodium scolopendecin and Preris qua=
driaurita) can be found growing along the base or in rocky crevises.
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Four grasses ate known from Maug-Digitaria marlannensis,

Miscanthus floridulus (sword grass), Steénotaphrum micranthus and
matralla (temple grass). These prasgses vary In depsltv

any one o) these grasses mdv ocour AE the predominant plant
in & given nren. Cenerally, the sword graza [nhablcs the higher

alevactiona, The Japanese temple grass grows best on the lowar
slopes, although Lt was collected at the summit of Bast [sland,
Lrowing among the grasses can be found the large sedge Cyperus
javanica; four vines which include Wedelia Biflora, Operculina
ventricosa (wood rose), Colubrine asiatica and Ipomoea pPEA-CAPTae;
the shrub Capparis cordifolia common on all three islands and
considered endangered in the southern Marianas; several herbs

RRT |II|||II='_ '.'ll_l__l!:.l_.'l_l_ﬂ [ I““‘:."I'I" ':'||}'"| |__||r-.|_'||.||-_ :|,'|r|_||“”_.|_r P, A e
yptis peclinatai; and three specles of Porrulaca.

gcattered over the entlre inner slope of East Island. These

stands are eaelly recognlizable becouse they serve as & pre-

ferred reating and nesting slce for sea birda which Appear as

white dote from a distance. Morinda eitrifolia appears as

smaller dark green patchea .I-'|-:J-_|'_Il|l_r‘_-.H argenteus ap somewhal
lighter areas. Several [inger=1ike patches of Hibiscus tiliaceus
which appear rvather atraggly with few leaves and numerous dead stems
occur particularly on the lower slopes. At least two substantial
Appear on the Lnner galope. AL lower elevotiona, large atanda ol
Lrlnum amiot :JII"I-II' con be easlly recognlzed.

On the seaward side of East lsland, various patches ol V-
tation can be recognized from a distance once the general shape
and celor are known. These stand out against the general back-
ground of low growing grasses, vines and herbs, Starting from
the south end, Terminalis, Hibiscus and Plsonia can be soen as
well aw small groves ol Cocos, In the mid-portion of the island
where 1t is widest and evenly tervaced is a large plantation of
Cocos nuclfera interspersed with a variety of other vegetation
which could not be identified from a distance. Below the Cacos
groves, Cthick stands of Pandanu® tectorius anpd Crinum asiatica
eccur, One other small stand of Cocos is present north of the
main plantation,

iwo ponslble addicions to the list of vascular plants are
Figus sp., collected at the summit of Bast Island and also tenta=
tively ddentified at the top of North Island (seen with
binoeulars), and Physalls angulata, found at an elevation of ca.
A0 meters near the north end of the island,

Wear Ialond

The peneril vegetation pattern on West Island is similar to
that already described for East Island. The slopes aredominated
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by Ipomoea pes=caprae, Wedelia biflora and Operculina ventricosa.
Grasses and sedges are reduced in numbers; Capparis cordlfalis
ig common and Terminalia catappa 1s consapicuous onm all slopes.

fevaral apecies are found that are not seen on East Ieland.
Pending positive ldentification, the plants are tentatively
{identified as Canavalla sp., Hedyotis sp., Capsicum sp., one
composite, and one other member of the Nightshade family.
Scaevola taccada 18 present at the summle of West Island but 1t
wad beyond reach. Thus, no collections could be made. This
specios was "sighted" by sn earller investlgator {Lindblad Expedi-
tiom, 1976). Gossypium hirsutum and Achyrantes canescers are also
found here. Sctands of Pipturus, Miscanthus, Pandanus ard small
stands of Capparis and Morinda are seen on the lagoon slopes.

On the outside, the grassy slopes are covered by what appears
to be the same mixture of low growing plante, i.e., Wedelia, Ipomoea,
Cyperua, Capparis and varlous grasses. Several large trees which
appesr to he Pandanus tectorius are present on the summit near the
middle of the 1sland. Toward the south end, large patches of
Terminalias and Pisonla are present.

Horth Island

The summit of Morth Island 1s accessible only near the weat
end. Here the domirant species are Ipomoea, Cyperus javanica,
Fimbristylis cymosa (which was not seen on the other twe Ialands),
and Capparis. On the west face of the leland, large stands of
Crinum appear on the lower slopes; Termipnalia and Pison.a ocecur
at higher elevations. On the seaward side of the island, the
slopes are covered with similar low growing plants. Large patches
of Miscanthus occur at the summit; Terminalia and Hiblacus occur
below.

Severnl species noted earller were not found during this
recert trip. Notable among themare Hernmandla sopora, Melochia
compecta, Nelosperma oppositifolia, Trema orientalis and Cordia
subocrdata. These can very likely be found on the eastérn alope
of Eest Island and were probably planted there by the Japanese.

Phytogeographle Affinities

To dote, 59 species of terrestrial vascular plants (3 [erns,
11 monocots, and 46 dicots) are known from Maug., See Table B.
Mone of the specieés listed are endemic only to the island of Maug;
however, two species (Digltaria mariannensis and Phyllanthus
marionus)} are endemic to the Mariana Islands, One othe:- specles,
Fimbristylis boninensia, ia endemic to the Bonin lelands and the
northern Mariana Islande, About 20 specles can be consldered to
bé pantropleal with the remaining plants either of Pacilic or

Indo-Pacific distribucion. The 1ily Crinum aslatica {8 the only
plant which can be considered as an oFfnamental.
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Table

8.

Checklist and dominance of terrestrial vascular plants
kttown from Maug. Checklist {s based on compilation of
species reported by Fosberg et al. (1975, 1977), Lindblad
Expedition (1976), and this trip aboard che "Eiriyo Mary
Mo, 3", Sight records by the Lindblad Expedicion (1976)
are preceded by a single asterisk; new records made on

this trip are preceded by double asterismks. Abundant (A) =
dominant plant over the entire area; Common (C) = nay accur
in pure stands or In clumps locally, but not generally
present over entire area; Rare (R) = seldom sean.

Islands
A ipecies _Dominance | Bast  Wast North
Famlly Polvpodiaceas
Asplenium nidus L. C X X
Polypedium scolopendria Burm, f, I X X
Preris quadriaurita Retzius C X X

Famllv Pundanaceae
Pandanus ctectorius Parkinson [ X

Family Granineae

Digiteria mariannensis Merrill A X
Miscanthus floridulus (Lahillardiere)

Werh, A X X
Stenotaphrum micranthum {Deavaux)

Hibbard g X
Zoymis matrella var. matrella (L.)

Merrill it X

Family Cyperaceae

Cyperus cyperinus (Retz.) Sur. {not seen)
Cyperus javanicus Houttuyn A X
Flmbristylls boninensls Hayata {not seen)
Flmbrdutylls cymosa R, Brown C

Family Palmae
Cocoa pucifera L. A X

Family Lillaceae
Crinum asfaticum L. A X

Family Casuarinsceas
Casuarina equisetifolia L. c X

Family Ulmacese
Troma orientalls wvar, argentea
(Flanchon) Louterbach (not seen)
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Table H. peontlowed,

Inlamls
Species Dominance | Eas: West Horch
Fam{ly Moraceae
Fleug tinetoris var. neo-ghudarum
{Summ. ) Fosherg C X X X
**Fficus sp. R X X
Familw Urticaceae
Pipturus argenteus (Forater £.)
Weddell [ _ & X
Family Amaranthaceae
Achyranthes canescens K. firown R X
Family Nyctaglnaceas
Foerhavia repens L. {not seen}
loprhavia sp. {not sean)
Flsonin prandls R, Brown ¢ X X X
Family Alzoacena
Sesuvium portulacastrum L. (ot seen)

Family Portulacacease
Portulaco australis Endlicher Q X 4
Portulaca lutea S5olander C X X ¥
Fortulaca oleracea L, C X X

Family Hernamdliaceae
Hernandia sonora L. Laot zeen)

Family Capparidaceae

Capparis cordifolia Lamarck e X X X
Family Leguminosas
*lanavalia sericea {not seen)
**lanavalla sp. B X
*lerris elliptica (Roxb,) Hentham {oot seen)

Family Oxalidaceae
Oxnlis corniculatm L. it X

Family Euphorhiaceaea
Phyllanthus amirus Schumacher &

Thonnlng E X
Phvllanthus marianus Mueller-
Argoviensls I x =
Family Rhomnaocens
Colubrina aslatica {L.) Bromgnlart R X X
b




Table 8. continued.

Ialands
Specles Dominance |[East West North

Family Rublaceae
*ilgdyotis foetida (Forster) J. E. Smith R
Morinda citrifolda L. R Y

=

Family Goodenlaceas
*Scaevala taccada (Gaertner) Roxburgh =
8. seriacea Vahl R X

Family Compositaes
Vernonia cinerea (L.) Lessing R X X X
Wedelia biflora var. canescens
{(Gaudichaud) Fosberg # X X
R X

wiiompogsitae sp.
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TERRESTRIAL ANIMALS

Although the Lindblad Explorer (1974) reported mo rats,
individual Polynesian or roof rats were obmerved during July
1975, when one was seen in the cletern at the north end of Zast
Iuland, and several were reported around the ruilns of the
Japanese weather station at the summit of East Island. ODuring
November 1977, one was seen at the north emd of East Island
where recent rat activity wvas evident at the base of Terminalia
Lrees,

Fruits bate were observed during November 1977. Theme bats,
Ptgropus mariapnue, are endemic to the Marlana Islande and are
found throughout the chain. Individuals are becoming rare on
Guam (ant che other southern Marlanas) and may be considered
an "endargered species.” The Northern Marianas Legislature
has passed a moratorium on capturing and taking of fruit batm
{and coctnut crabs) in the northern i{slands (Public Law 5-1.,
September 9, 1977), This lav prohibits the cellection of either
npocien for a perlod of one year followling the date of signing.
A mubspecies P. m. paganesis, has been described from nearbr
Pagan (Yamashina, 1932).

Blue-tailed skinks and "golden skinks" were observed durlng
January and July 1975, and during November 1977. No specimens
wure pollected, however.

Several juvenila specimens of a terrestrinl gastropod, Succinea
ap. [Sum:iuidnu] were collected at an elevatlon of about 60 meters
on East Island. Theése spnails were crawling on the exposed surface
of & basaltic boulder. Members of this famlly are wvidespresd on
Pacific islands and are found under a wide range of conditionm
(B Lo, purs. £ O . ) s

In the litter under heavy vegetation a number of micro-
arthropods were observed. These include imopods, ground spiders,
and several species of ants, and cockroaches. Two juvenile
earthworn specimens were collected which are probably members of
the African genus Dichogaster. These forms have been taken to
many Pacifie lslands by Europeans over the past four hundred years
(Gates, pers. comm.).




BIRDS

Sixtesn spocled of bledas are reported from Moug, Yonashins
(1940) made the firat records which included the red=tailad
trople bied, red=footed booby, and Paclfic man-o=war. Faolancuw
{1975) reported the Mloronesian megapode from Maug. ALl sixteen
species were noted In a report to the Resident Commissioner of
the Northern Marianas by Sir Peter Scott (Lindblad Explorer
1976). A second Limdblad Explorer (1977) report outlined most
of the same species. Additional observations are reported here
from trips aboard the "New World" in January 1975 by L. G.
Eldredze and In July by €. Lamoureux and L. G. Eldredge, as well
as one aboard the "Eiriyo Maru No. 3" in November 1977.

Of the sixtesn apacies eleven are sea blrds; two, shore birds;
and thres, lamnd birde. Two land blrd subapeclas==Hale ghloris
owstonl and Aplonis opacus agneus--arsa endemlec to the northern
{mlands of the Northern Marlanas, The third endemlc specles-=-
Megapodius laperouse laperouse--was established am an endangered
apecies over itw entire range and published In the Federal Register,
September 26, 1975 (Vol. 40, No. 188, p. 44420) under the juris-
diction af the Endangered Species Act of 1973. It is also listed
in the TUCK Red Data Book.

The red=footed booDy was the most common sea bird observed
durlng November 1977. During the day forty-one roosting Individualw
at the north end of East I[sland were countéd during a twe-minute
period. In a valley on the west side of East Island, siaty red-
footed boobies were counted in & scand of Pisonian trees. The
Pacific man-o-war was also common., Individual Microneslan starl-
Ings and kingflahera were chaerved at all the Lalands.

The terminology, syetematic arrangement, and subspecific
determinations followed nre those of Baker (1951) and as modified by
Owen (1977). Table 9 {8 checklist of species known to occur sr Maug.
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Table 9. contloued

MWl MW 2 Lie L7V

#hnous minutus Boie [h :unu1rmutrln] - = i X
(black or white-capped noddy)

kCygis alba candida (Cmellnl X X
iwhite term)

L3
-

Aleedinidae
Ha.evon l.hlu-ril owstonl Rothelilld X 4 4 !

mrm———

Sturnidae

Apionis opacus aeneus (Takatsukasa & X X X x
Yamashina) (Micronmesian starting)

#Species llated in the "Convention between the Government of the
United States of America and the Govermment of Japan fo:r the
praotection of migractory birds and birds in danger of ex:inction,
and their environment" signed at Tokyo March &4, 1972 and as
amended and slgned at Washington Seprember 1%, 1974.

52




UNUSUAL, RARE AND ENDAKGERED SPECIES

Several different plant and animal specles can be considered
unusual, rare, or endangered. The presence of three specles of
marine algae found on Maug can be considered unusual or rare.
Homogostrichus flaballatum, a brown alga, 18 known from Micronesia
only from specimens dredged to depths of 70-90 m at Cuam. It was
Found at Maug only at the lagoon shore of East Island, Another
brown alga, Stypopodium hawaliensis, found at East and North
[slands, has been previously reported from Truk and Mawaii. The

red alga Laurencla succlma, rare at Maug, 1s the only Micronesian
record for the specles.

Two sea turtles were observed in November 1977. One of them

was posizively fdentified as a hawksbill turtle tErflldchelgl
imbricata). This specles has been placed on the official U. §.
line of endangered species.

Forpoises were observed of[ the east coast of Hast Island
during each of the two trips around Maug.

The frult bat (or flying fox) Preropus mariannus Is prasent
at Maug as it 1s on most of the other Mariana Islands. Since only
one bat vas actually seen at a time, it might be presumed that
the total bat population ls small. At other Ilslands, numersus
bats can be seen at one time. During preliminary considerazions
for an endangered species list for the Mariana Islands.the ‘ruit
bat has been suggested. Bats are presently under protection by
the Northern Marianas Legislature's Public Law 5-21 which (mposes
a4 year-leng moratorium on the capture of fruit bats. The species
is listec in the IUCN Red Data Book.

Two Marlanas endemic plant species, Phyllanthus mar{anus
and Digitaria mariannensis,.were abundant on all three (slands.

Three endemic land birds--Halcyon chloris owstoni, Aplonis
opacus aeneus, and Megapodlus laperouse laperousg--occur at Maug.
The first two species are seen commonly at all three ialands.

The Micrenesian megapode has been reported from all three islands.
It is a solitary-living ground bird and is not readily seen. In
addition to Falanruw's (1975) record of the specles, it has been
observed during both of the "New World" and "Lindblad Explorer"
visits to Maug. The Micronesian megapode has been establisted as
an endangered specles over ites entire range under the jurisdiction
of the Endangered Species Act of 1973, It Is alwe listed in the
TUCKN Red Data Book.
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