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Objectives

It was my desire to record observations in the field on individual
enimels in their natural state. This information ié preserved in my field
notebook covering the period from early June to early September, during
vhich time I was in residence at Arno. As few of the birds were nesting,
and consecuently very few were tied dowm to any restricted area, it was
difficult to keep track of individuals. Most of the birds ranged over
very large areas, but I did get continuous records on some for most or a
large part of the summer: a certain Golden Plover (identified by his
ragged primary feathers), a pair of reef herons, a nesting pair of
pigeons, and a recognizeable flock of each of the following: crested
tern, black-naped tern and turnstone. In addition, two brown Fmoia
lizards, vhich returned to certﬁin roosts at night, and & school of
porpolise were repeatedly observed in their appropriate places. For most
of the species, however, I have considerzble observations which disclose
some interesting facts on distribution, aggregation into flocks, feeding
methods, time of activity and movements, even thoug! it was impossible to
follow individusls.

Since th= vertebrates (other than some of the lizards) found here are
widely renging over large areas in the Pscific and are well known, it was
not thought necesssry to do much collecting of specimens, aside from
picking up an individual or two tc look for parasites and stomech contents.
I actually preserved 140 vartebrate specimens, moct of them lizards.

lly fiel@ observations make uv the bulk of this report. The results
of my collections of parasites and vertebrate specimens must wait (at
least for some of the specific identificetions) for determination by

various experts on special groups.-
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Disposition of Specimens

Immediateiy”uﬁén landing in‘the HeBay & distributeé:specimens for
identificetion as showmn below. /This is not nécessarily'a final dis-
position, and if you know of any institution that héé a logical claim
on any pirtlcular spec;mens, I lOU*d dpPPEClatb knowing it. --

Concern1ng the l zards, I”hgve corresponded w1th Dr. Myers of
Stanford, the only person.qunow who might be working on Pacific reptilés
in general, and he staued that he wes not contemplating any particuler
project on Marshall Island reptxles, therefore, I have decided to work
the lizerds up myseify and pubiish the results separately. his studﬁ’
for one thing will invclve trying to find names for the things, as you
can téil*from the strange vernaculars I nave invented for them in the
acgounté vhich®£ollow. 1 vwas amazed to learn from Dr. llyers' assistant
that several of my Arno lizarés vere different from those which_Myers_obm
tained on Bikini! For this study it w1_i be of help if I mey borrow the
ws“pecimens T donated to:Dr. viells of Cornell, and perhaps Dr. LaRivers
#ill be so kind =5 to loan me the gpecimens he coliected on Arno, pro-
vidéd he is ﬁot'contemplating a2 major opus on them.

31 mammal skins and skuils (2 species of ret, porpoise) and the only
_important bird skins (2 topotypes of & race of the Micronesian Pigeon:

found cnly in the Retsk Chain) to the U. S. National Museum.

Additional bird skins snd skeletons: University of Arizona, Dept. of
Zooloéy, Tucson.

Reptiles: Nov at University of Arizona being worked up by myself;. part of

the collection is being sent to Cornell University &-4 will be examined

and identified,



Land snails taken from the intestine of the “Menﬁﬁel“ lizard to Yoshio

Kondo, Bishop Museum, Honolulu. This is the only item for which I have
already received an identification. Mr. Kondo very promptly and kindly

wrote (23 October):

"The shell fragments you found in the skink's intestine
are undoubtedly from several specimens of Dmg_glotropis fragilis
Pease examples of which we recently accuired from Likiep, a nearby
atoll. This is an operculate snail that lives under stones and
debris throughout most of the Caroline Islends and it recently
came as a surprise from the Marshalls and, I may add, as a jolt,
out of a reptile. ©Sneils are eaten by rats, birds, other snails,
and perhaps by our mongoose but this latest is surely a new one
on me,"

I hasten to add that the lizards which have thrown the scientific
world thus into such transports, were collected by Drs. Stone and LaRivers.
Intestinalhprotozoa and helminths of men, chicken, pig and native birds

to Dr. Harold Kirby, Jr., Department of Zoology, University of California,

Berkeley.

Intestinal protozoa of termites together with specimens of the termite
hosts to Dr. Herold Kirby, Jr. When my flight out of San Francisco was de-
layed, I despaired of having gnough time_in Honolulq_to gather eauipment
for preserving parasites.; Dr. Kirby came to my rescue with his “complete
termite kit" which made it possible for me to preserve slides and specimens
of parasites of man.and_otner animals.as well as of termites. He is fur-
'thering our project by hgving his assistants stgin gnd %@entify pur hqmgn
protozoa slides, ete., and it is only fitting‘thgj he shou}dAbQ given his
beloved termite material - in fact that was his stipulation in. lending me
the kit.

Intestinal flagellates of lizards to Brontislaw . Honigberg, Department



of Zoology, University of Massachusetts. A student of Dr. Kirby, Honig-

berg is writing his doctoral thesis on the flagellate faunules of rep-
tiles' rectums.

Ectoparasites of wild birds and mammals (at the suggestion of Dr. Usinger)

to Communicable Disease Center, U. S. Public Health Service, 605 Volunteer

Blde., Atlanta, Geopgia,

Accounts of Species

Marine Turtle, Won.- Seen only three times, in the lagoon.

Rock Gecko, Kirabro.- This nocturnal lizard lacks the frilled adhesive
discs found on the toes of the other geckos, consequently it is our only
gecko that stays on the ground. It lives among rocks, and individuals
are found on successive nights at their respective boulders. They are
agile and can leap, but usually‘prowl slowly among the rock crevices;

By day they may be found under stumps and logs or under piles of coconut

_ husks. Tvo taken at 10 s.m. under a pile oflhusks had fresh food in

their mouths, showing that they feed in the daytime in their dark re-

treats. Stomachs disclosed: their own skin, large centipedes, weavil,

large spider, sond fleas, beach crickets, other small insects, some

plent materiai. (In this and following stomach analyses, the insects
have been identified by Dr. LaRivers.) Parasites: usually a couple of
dozen nemetodes attached in lining of'stomach, rectal flagellates abun-

dant. 6 épeciméhs;v‘

Smell House Gecko, Korab.- This small species is found ebundantly in

houses, and less commonly in Pandanus and Pipturus trees where it forages

by climbing along slender twigs and hopping from leaf to leaf. In houses

il
1/ Rock Cecko (Gymnodactylus pelagicus).
2/ Small House Gecko (Lepidodactylus lugubris).




they begin hunting in late afternoon, snd can climb vertical window
penes. They are nop}urnal, but afe.actiﬁe for a longeflgeﬁiod‘fﬁan tﬁe
other geckos, being seen in late afterﬁoon and early‘mofnigé. By day

. they hide in the dead leaves of Pandanus, crevices in houses, under

‘ plles of coconuts, and under fronds and pieces of crlftuwood on the
beach, They do some feedlng in these places daring the day, two out
of five collected at 11 a.m. under fronds and stzcks on ﬁhe beach, hadhh
fresh food. They can change edlor, and are.usually dark in the daytime
and very pale st night, but can change’to agree with the substrate. Their
cell is a sharp "click, click" 1like two smell pebbles striking together;
a mating display was witnessed, involvingAjerﬁy progression end sinuous
waving of the tail.__qu@ coﬁsisps;of emall ingects: ants? termites,
Drosophila, sand.fleésgiand‘w%ngéd anés. A singular lgck ofrhgﬁitat
restrié tion is evidenced by *he flndlng of 1ndiv1duals rboéting by daj
in such places as houses, beach below the hlgh fide mark crown of a

coconut tree, etec. Tn@ only para51tes found were the rectal fLagaJlates,

8 specimens were preserved.

1/ Big Tree Gecko, Korab Kiro.-~ This is the largest and most sbundant gecko
found on Arno; it it 4ctive during the hours of darimess. It is eesily
detected at night by its lorge red eyeshine (reflected from =z flashlight)
anﬁjone or two can be seen ‘on just about every coconut palm, crawling
along the midribs in search of insect food. They'also climb along the
slender palm leaflets, whiéh their weight causes to bend down,. and they
cannot be shakeﬁ off bv hand or by a strong winu, for the frll4ed pads on

~their toes virtuelly glue them in place. The tlny halrs on these pads

=gty
1/ Big Tree Gecko (Gehyra oceenica).




are apparently not easily wetted, for contrary to Loveridge's expecta-
tions (Reptiles of the Pacific VWorld) I found these and the Smell House
Geckos in numbers climbing up wet surfaces immediately following a
violént downpour of rain. .These geckos are also fdund in thatched
houses, Pandanus trees, but can most regularly be seen on tall dead
coconut trunks, where there are crevices under the bark for hiding. They
apnear to avoid dense groves of breadfruit trees, and I saw only one in-
dividual in the King's breadfruit grové'all summer. Of the hundreds of in-
-dividuals seen, not one was on or near the ground. One afternoon I
found four adults hiding in a "skirt" of hanging dead lsaves surrounding
a Pandsnus stem. I found none by day in my "hectare" transect ares;

. they, probably roost.high.in the coconut crovns. Cell notes and_matiﬁg
were observed in a houge roof on July 7. The call is a loud, petulant
"kreaazaaa." Mr.. Strasburg found a community nest: 14 eggs were in a
hollow under some rocks at the base of a coconut stup. Any one femgle
has only two ripe eggs at any one time. Stomach contents revealgd pbeir
.own skin, crickets, ants, crane flies, other insects. Fifteep specimens
of all ages were preserved. These yielded in addition to the usual |
rectal flagellates, some interesting parasites: a stomach nematode, and

rather large tapeworms. in the small intestine.

1/Four-fingered Gecko, Korab.- This rare species closely resembles the Big
Tree Gecko, But has a tail like that Sf the Small House Gecko, and the
firgt digit is reduced in size. I saw only two on trees at night, and a
third was brought to me by the villége boys. Two specimens, rectal
flagellates present, food of moths.
: 1

1/ Four-fingered Gecko (Hemiphyllodactylus typus).




Mennuel or "terrible lizard".- This giant skink was appropriately dis-
covered by Dr., Stone somé time after he had learred of it through Konto,
who translated the Arnoese name of a tertain plant as "sleeping place of
the terrible lizard." Stone found two, and Dr.: LaRivers one at Arno
Island, on the ground, in the daytime. This gentle but formidable ap-
pearing animal is greatly dreaded by the Arnoesé, hut is certainly harmless.
‘The three male specimens had no perasites; remding of land snails,

Omphelotronis fragilis were found in their'intestines. -

SR

Dagia smeragdina, Kilij (green form), foeb (black fgf@};— This sfrictly
arboreal skink is the diurnal counterpart of the.Big_?ree chko; and one
or two cen be seen on almost every coconut trﬁnk dpging their hoﬁrs of
activity from about 7:30 a.m. to 5 p.q,A(if sunny).d ?@Qy may remain‘
motionless for long periods, pressed against the éiéqr trunk, with the
head held out at an angle. On uninhabited islqggéAwhereiﬁhere is denser
vegetation, they will come lover in the %eggy-éédérstpry of vines and
shrubs, but are rarely fqpnd.pq the groqnd.”“They Qpcﬁr'én jgst about
ek the.is;ets of the atoll; though Ilf§;é§‘§§ne on;Autore, one was seen
on tiny Rakijer, much smaller thannﬁpto;e{ and contéiﬁ;ng only 3 or 4
coconut palms. A little islet next to‘Rakijer, which'hag only a_growth
of Sceevola, lacked any lizards of anﬁ;kind. Qggig}s}éeps.ét night on
the trunk, wherever they hapéen to be at the end éfwtheAday, as evidenced
by the fact that individuals will seldom be roosting at the same spot on-
successive nights.

' Their ususl coloration is bright green, but some individuals are
olive, yellow-green, brownish,‘bidﬁk;“or dark with yellow edgings to” the

scales, a very beautiful pattern. At Ine, I could expect to see only -

i)



two blacks out of fifty, but on islands at the east end of the atoll,
such as Tagelib, Kirage, Ijoen, Rakaaru, etec., one usvally eaw a black
one in every four or f{ive.

-~ .Dr. Stone brought in an average sized Geograpsus crinipes (land

crab) from the mouth of its hole at the base of a bresdfruit tree, which
he had caught in the act of dismembering and devouring an adult Dasie

of fairly large size. OSeventeen stomachs showed a diet of various in-
sects: beetles, winged and non-winged ants, maggots, sow bugs, cockroaches,
rmoths, etc.; two had.plant material, oﬁe of theﬁ probabiy the ﬁhite fruit
of Scazevola. Eighteen specimens ﬁere saved, the rectal flagellates wére

in abundance, and the tiny nematodes often fouﬁd in stomachs were probably

escapees from the insect food.

Emoia cyanurs, Kiruble (or Kirible).- This little Tlue-teiled skink is the

most numerous land vertebrate on the atoll. It was abundant on all dslandsg
vigited except one tiny islet of Scaevola only a few yards wide. It is
found on or near the ground on piles of coconuts, fallen fronds, vines,
gravel areas near the besach, lower matted dead leaves of Pandenus and
thatched houses. There will be five or gix on every pile of coconut
husks, and they are so numerous in sunny vine areag, that there is a con-
stant rustling as they jump from leaf to leaf; about one every scuare yard
here! They rarely go up trees other than Pandenus, snd I have seen them

" fall off vhen they attempt to scale swmooth overhanging trunks. They are
remarkably agile, and have a jerky, fast progression. They eat insects
and some fruit (Scaevola), and in turn are eaten by herons, chickens, .

and possibly by the land ereb, Ciserna. I once watched this crab pursue a

-



skink diOﬂg a Paighng_ leaf, and the skink hld by pressing 1tself into

the groove running along the middle of theﬂ;eaf, suc%'that:lt was almost
inpogsible to éee. They are asctive from %QBO to fi;é, ﬁfeferring the sun-
light. They,are not found rocsting }n the open as are the othef skinks,
for thev seeﬁ hiﬁiﬁé piaces under rocks at night. 29 0ec1mens vere
kept; as uuual flagel;ates were found abunduntly 1nhab1t1ng their large

1ntestine_and cloaca.

Ground Emoia, Karable (brown form), Aoceb (black form).- For the present,
I anm COnsidéfing thése two forms as being races or variants of the scme
species, Becavse never were hoth to be found on the same islend,. and
furthermore, the few young individuals that I was able to find of ‘the ‘-
black Fmols had some brown coloration suggestive of the pattern of the”

_ brown form. It vill be noted from the Arnoese vernaculars that the Arno
people Go not make a d¢st1nctlon between the black phase of Daqia, Wthh
*s alrays found in trees, and the black FEmoia, found almost exclus1vely
on the ground. (On the other hand, these people rec.,gnise that all three
vadlcally dlfferent co¢or phases of tne Reef Heron belong to the same
apecles ) Xoung 1nd1v1duals of the brown Em01a are colored 115e the

T -

adults.

The distribution of the two forms 1b shown on the aocampanylng map.,ghaﬁ‘

h:"(Flgure 1)
- The species is obsent on small iclets such as Vdmegi dnd “Island No. 7"'

Autore is the smellest island on which I found this sklnk. It is met w1th
on the ground rocks, piles of uoconuts, base of breadfruxt trees, gravel
beaches under Sceevola trees, and in houses, but it av01ds denﬂe vines

and shrubbery. Those found on the bases of brpadfruit treﬂs commonly



run up and around the buttresses of these trees a few feet above the
ground, but only once did I see one on = coconut trunk. This vas an
indivicual which I collected on.Ijoen; it was affecting the mamner of
Dasia by clinging to the trunk 10 feet above ground, and holding its
head out perpendicular to the axis of its body. It could be distinguished
from the black Dasias in similar poses nearby by its shorter head, held
out at a more rakish.anéle. This species is less abundant than E.
cyanura (approprizte to its size): a coconut pile or base of a breadfruit
which harbors half a dozen of the latter, will have only two of the
former. One or two can be found at the base of almost ‘every breadfruit,
vhen ‘there is a clear space tnere unclutiered by vines.

These skinks‘foragg by deliberate movements, showing a strong ten-
dency. tocrawl gnd poke their heads under things, such as under rocks,
vnder mats on the floor. They crawi thfough the thatched roof to sun
themselves on the top. They are tame and ﬁéﬁ'climt over a person during
their pursuit of insects. Fcod consists of eérthrorms, ants, maggots,
other insects, and qccasiénally rotten breadfruit. One was eaten by a
New Zealand Cuckoo which I coliected. It is strange for a ground in-
habiting lizard thrt likes To go Egggg things thal it should seek a higher
perch in the open for roosting at night. I kept two such roosts under ob-
servation for about a month and found thet one individual which roosted on
a coconub 1eaflet four feet above ground was there three out of six nights,
and another cn & E;gﬁgzgg_léaf at the same height, wae there eight nights
out-of eleven. They would occupy these roosts from sbout 6:15 p.m. until
7 a.m., and during tﬁe darknesé would be fast asleep with eyes shut.

They begin their activity in‘the morhing vheén the sun shines on the

—10-



bases of the breadfruits, at sbout 7 to 7:30 a.m. 27 specimens vere
preserved, sﬁowing in the way of parasites, in addition to the prevalent
rectel flagellates, stomach nematodes and a nematode encysted in the
mesentery.

The.strange mutually exclusive distribution of the two forms of
this Emoia is the most stertiing fact brought out by my modest researches
on Arno. In continental areas two races of the same gpecies will usually
have each its own continucus area of distribution, and where the two areas
adjoin, intermediate specimens will be found. But here, the two forms are
interspersed in whot seems like a hephazard manner, and continuity is evi-
denced only within the populeation of any one islet, where the individuals
are all very nearly the same. The closest I found the tvo to each other
was between Autore and the south end of Chittakinmatoroen, a distance of
about a third of a mile. Tﬁe black Emoia vas on Chittak, and the popula-
tion of Autore was brown. It would be of immense interest from the
standpoint of evolutionary studies, to interbreed the two in captivity
and determine the genetic picture of their differences. Also it would
be of interest, if anyone could spend & longer period of time in study
at Arno, to release both forms on an island which has neither (such as
Nameji), and see if one would survive at the expense of the other. It is
very easy to catch these skinks with a simple ncose, and a whole batch
of them could easily be caught and brought together with most edifying
results by one fortunate enough to spend considerable time on the project.
If one assumes that both forms have equal opportunity to be transported
(say in Pandanus roof thatching which the faithful bring from all parts of
the atoll for adorning the church at Ine) from islend to:islend, then why
do we find only one or the other (not both, not a mixture) surviving on

any island?

T



Demigretta sacra, Reef Heron, Kabaj.- This heron is a permanent resident

found on reefs throughbut the atoll in numbers of about four to the mile.
I found no direct evidence of necting during the summer, although a
specimen taken July 17, had a greatly enlarged ovi&uct and two ruptured
ovarian follicles, and Dr. VWells observed copulation in a pair that I
had under observation all summsr at Ine Anchorage. I never vitnessed this
act nor did I find a nest, though I saw tﬁese two engage several times in
rather elatorate mating display, and one would generally chase awa& any
third party that might arrive. These chases may teke the birds clear
out of sgight out over the ocean. Particular birds prefer a certain reef
for foraging and mey be there several days in & row, buit others me# come
in and three or more hirds may feed in the same spot during the course of
a day. | | 7

These herons experience difficulty in getting food a2t high fide, and
may spend a lot of time getting little or nothipg from thé sand-clouded
waves at this time.A If there is a high tide at dawn, they sit around and
wait for the water to drop, after some futile effofts at:foraging, or

they may try their hand st catching skinks up in the vegetation. I have

watched them thus catching Emoia cyanuras at Ine. Apparently they can get
plenty'of'fish in a shoft tiﬁe if the tide is low, because théy will sit
around motionless for long periods on the reef or perched on horizontal
coconut fronds even vhen the tide is low - éfter their feeding. A stomach
mMMmdwe&nwmgﬁm,w@aswemm@@fwﬁinh@mtﬁ%
pools (these and all subsequént fish identifications are by Mr. Don

Strasburg): 1 Gobius ornatus, 1 Goby sp., 2 Salavius lirentus, 1 Lutianus

8p., 1 Acanthurus triostegus srd a shrimp (Pslaemonidae). A peculiar

bathing hebit was witnessed in which the bird squats for several minutes

5



in a pool, with just the head and shoulders sticking ocut. A single

specimen wes preserved; it had louse flies but no endoparasites.

Gallus galius, Fowl, Kako (rooster), Lala (hen).; The fowl is found
abundantly around human habitations. They were kept in pens only by the
preacher at Ine, who had about 20 in a screened enclosure. These vere
terribly infested with parasites as a result-of the ease with which their
droppings coﬁld éontaminate the food. Some fairly independent families

of chickens are located several hundred yards away from the edge of town,
and‘thefe was a large flock abandoned on Ijoen, where there is only a
seasonal population of people (harvesting coconuts). There were no truly
wild chickens such as are found far from humans in ﬁhe woods and jungles
of Palau, for instance. Chickens are eaten here only on spscial occaslons,
and the Arnoese don't like eggs. As a result, there appesrs to be a great
excesé 6f-chickens over what afe actually needed for food. They function
in cleéﬁing up wastes and scraps throughout the villages. I never Saw' |
them molested by cats or dogs. They eat seeds, ants, maggote, beetles
(the entire insect fauna such as is found on the ground and in rotting
fallen'breadfruits), grass, leaf hoppers, sgkinks, and coconut meat. For
the most part they fofage on their own, but some.peopie feed them coconut
meat in the evening, along with all their other domestic animals. Para-
sites are abundantly found in these fowl: nematodes such as Ascaridia,

Capillaria, Acuaria, tapeworms, and Protozoa such as Trichomonas and

Fntamoeba. MNevertheless the chickens which are not kept in pens appear
to be hardy and robust, as well as prolific. Theré is plenty for them |
to eat, even without the help of humans, as evidenced by the healthy

flock, including.many'young chicks, which followed at my heels all over

deserted Ijoen.

I



Pluvialis dominica, Golden Plover, Kolej. (In the black breeding

plumege it is called Kole] lakek).- The following applies to all five
shore-birds found here: These shore-birds breed in the far north, and
young and old alike spend the winter in such places as Arno. The follow-
ing summer the adults.go back to their.breeding grounds but the immature
birds remain on through their second summer and second winter, and do not
even acquire the breeding plumage during this "over-summering" period.
Thus all the plovers seen at Arno were immatures in residence for -the
entire period of the study, except for one seen on Jure 15, which was

in breeding dress. However, by September 2, en influx of birds from the
north was underwey, as evidenced by many which were beginning ﬁ molt

from the breeding plumage to the winter dress (new white feathers coming
in on the black under-parts). A bird with ragged pr.maries occupied'the
stretch of sandy lagoon beach by our headquarters all summer, and was

geen daily. About half a dozen of these birds sre found per mile, along
beaches, reefg, and inland in grasey or cleared areas or trails through
the fé;est. They forage off and‘én all day, beginning very early (about

6 a.m. when barely 1ight), becominz very active at dusk. They are heard
in flight end are active on moonlit niéhts. They forage in the manner

of a robin, on ﬁarine dipteran larvee (Tendipedidae), smell nereids, small
crabs, bits of seaweed,Halobates blown up on the sand; earthworms, etc.
from inland. Pleovers occur singly or in groups of 3 or 4 and may associate
looseiy wifh tattlers and turnsiones té the extent thet these three species
may Jjoin in flight, but each pursues its own manner of independent feeding
when they alight. Plovers are the most numerous of the five shorebirds,
and are the least restricted in habitat. One specimen weas taken; it was

infested with mites, but the small flukes and larval tapeworms in its

~13=44



digestive tract were probably from their food items.

Numeniug jghitiensiq; Bristle-thighed Curlew, Kowak.- I saw oﬁly eleﬁen
of these birds; £ﬁey wefe restrictéd to areas of broad gravelly tidal
exposures as found on the north and east horns of the atoll. They were
probably around all summer but not detected until I visited such areas
July 29 - August 25. The curlew feeds on crabs - it grasps one in the
tip of the long beak, raises it high in the air (over the bird's hack)
and whacks it down on the rocks, picks it up again, and repeété fhe per-

formance until the crab is dismembered and can be swallowed.

Limosa lapponica, Godwit.- Only one was seen, at Pikaareji on August 25,

probing energetically with its long straight bill into the soft sand of
an exposed tidal flat. It was probably seeking various invertebrates
as food. It could have been an over-summering bird or a newly arrived

migrant from the north.

Heteroscelus incanus, Tattler, Kidir.- The tattler is found on rocky

reef's throughout the atoll and is usually solitary, but sometimes two may
be seen together. Not until August 25 was a flock seen (6), possibly con-
sisting of newly arrived migrents. Although no breeding would take place
at Arno, a mating flight was seen on August 3: two flew high in small
circles over Ine Village, a couple of feet apart, vttering continuous
calls. They forage on rocks at the edge of the‘water, and only rarely at

very high tides will they get along the sandy beach. One was watched thus

pursuing the very swift Ghost Crabs (Ocvpode ceratophthalamus). ¥ith the
egid of its wings, the bird was able to run as fast as the crabs, and would

follow them into the wavelets, but it was impossible to see if it actually
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caught any of them. It probebly did, for it kept at this type of
foraging, strange for this spe¢ies, for a half hour, and could not be
seen at close range nor collected, because people kept coming out on the
beach to perform their morning functiens, thus scaring the bird farther
and farther away. Since for the most part they are strictly confined
to rocky exposures,:fhey come into contact with turnstones more than
with other shore-birds, and though they may fly with these turnstones,
they forage independently. They begin their activity at the crack of
davn (about 6 a.m.), and are commonly heard in‘flight over reefs on
moonlit nights. These birds are widel& spaced, but constan£ in occur-
rence - oﬁg on almost every separate p%tch gf reef, of at least a.couple

£

per mile.

Arenarigrinterpres, Turnstone, KotkSt.~ It was difficult to determine

the length of beadh'patrolled by individual shore birds, but' &t least

they were often seen making long flights from one exposed reef. to another.
With the Kotkot, however, a flock of four was around Ine Village all
sumner, and it roamed over at least a mile and a half .of beach. By Aug-~
ust 29 and September 2 an influx of new birds from the north was indi-
cated by flocks of 11 and 14 respectively, around Ine. The habitat of the
Turnstone is rocky coral shores, but it prefers smeoth coral pavement or
flat pebbly areas vhere it can run along and "tip up" to catech its inver-
tebrate food. DOr. Hiatt identified invertebrates found in stomechs of
this and following species. ‘A stomach of a Turnstone contained :small

crabs: Dacryopilumnus rathbunae ‘and xanthid crabs such as found in rocky

upper tidal reaches. At the time ‘that a Tattler was chasing ghost crabs
on the beach, the Turnstones were attracted to the scene and attempted to

copy the Tattler in chasing these swift crabs. With their short legs,
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however, they were unable to get anywhere with these crabs, and finally
gave up and sat around watching. the energetic Tattler.

The Turnstone is definitely gregarious - solitary birds ere only
‘temporarily away from the flock. They ere caught alive and used as
fighters by the Arnoese. A group is found every mile or so of reef.
Parasites of the single specimen taken were mites, slender nematodes
“from the stomach wall, large flukes and tapeworms from the intestine,

and flagellates in the cececum.

Sterna sumatrana, Black-naped Tern, Keer brik.- This small tern is found
aﬁundantly vhere there are sand spits or gravel exposures (for.resting)
near large expanses of shallow water (for feeding). As many 2.s fiftj were
seen together. Adults, immatures and juveniles could be recognized by
their distinctive plumages, - but there were no newly-hatched juves to be
seen, indicating that nesting had ‘taken place prior to our study. A
flock of nine was around Ine Village all summer; in a good noddy fishing
flock, these would be joined by others coming in low and straight from
great distances, attracted by the milling noddies. The nine used to mcke
a circuit of the ancheorage each morning at about 6:50. They forage by
diving from about 25 feet akbove the water, but sometimes swoop low trying
to catch small flying fish in the air.  They do not poise btefore the dive
(as do the Crested Terns), but plunge right in with no waéted motion or
time. They gather at favorite reefs as they are exposed by the tide and
spend a lot of time gitting there on the rocks at tﬁe water's edge, often
joined by Crested Terns. Two specimens were taken; their stomachs con-

tained the clupeid Stolephorus delicatulug, the herring-like fish sought

' by Sternz and the noddies vhen driven to the surface by tunas. There
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were no porasites except bird-lice end mites. =

z 3 n A
Thalesseug bergii, Crested Tern, Keer mot.- These giant terns feed on

mullet, the clupeid Harengula ovalis, end sometimes chase flying fish.
They hunt by diving from a height Qf R5 to 75 feet as follows: a bird
over a favorite shallow wéter fishing site swings irnto the wind, poises
and rises, suddenly féces down and folls about a half turn as it plummets
down-to sink ﬁalf under the mafer, rises into the wind, swallows, shakes
out its feathers (clearing them of water), flies straight on, fhen circles
back to the starting point. One group got only one fish out of 11 dives,
enother morning they took 6 fish out of 9 dives. Prodigious distances
are covered in foraging, and single birds can be seen in the middle of
the lagoon, bovnd from one end of the atoll to the other. They are

- widely distribut=d in the lagoon, but do not go far out over the ocean.
They do not join the noddy fishing flocks, but feed on their own or in
company with Black-nzped Terns. They are active from dawn to dusgk, butb
spend much time sittingz together on rocks. Two 2dults and 3 immatures
were ususlly around Ine Village; sometimes others joined them to augment
the flock to 9 or 1l. Cne specimen was taken, which, for parasites, had

only mallophaga and mites.

Anous steolidus, "Large Noddy", Rabit.-~ Thoese birds were seen on the ocean
J s \

between Arno and Majuro and in various rarts of Arno Atoll: a few at
Arno Island, Pikaareji end Autore, many along the western part of Ine
Island, and huge concenirations from Name]i to the eastern extremity of
the atoll, where they vastly predominated over the fmall Noddy. Big
fishing flocks were observed in the_latter area, where they differ from

Small Noddy flocks by their continual whining cries. The night (no moon)
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was made hideoﬁs by their growling and shrieking at Rakaaru, where they
flew-around the trees all night. “The riext, morning they were all sitting
. around roosting in palms, in’two 1arge ooncentrationé; One at Autore
acted menacingly, as if it were protecting a nest, But I found no
-actual,evidence of nesting at this season. One specimen.was taken; it
had no internal parasites, but in its plumage were mites, mallophaga
and louse flies. The food consists 1argely of bait‘fish scared up by

§eahe

tuna. -

Anous tenuirostris, Little Noddy, Jokar.- The various roosts where

these birds cohgregate between feedings seem to have in common that they
are dﬁ the smaller islands near extensive shallow water areas, and are
in tfees; ffom which-the birds can keep itrack of the fishing flocks out
in the lagoon ér ocean, and join them at appropriate times., Large roosts

were at Islend No. 7, Tagelib (two, with old nests in breadfruit trees),

Autore in.Qchrosia and Scaevola, Nameji, Pikaareji (breadfruit), Dodo
(Scaevola) and East Tagelib. There were small roosts at Mareri, Kirage,
and Rekaaru (nine birds in aﬂméngrove_tree with an. old ﬁest). As in-
didatea in my prévious report, Noddigs feed in large millingfflocks on bait
fish scared up by tuna. They scoop these fish from the surface as they
hover .or. partially rest'on the surface. They foligw the ﬁovgménts of

. the tuna to new schools of bait fish, so they aré>alﬁayé there when

the spray begins to fly. Another entirely diffefent type of‘foraging

is indulged in individually - birds patrol the shoreé scooping small fish
out;of shallow pools. They thus cover vast areas in their feeding.

This species is more abundant than stolidug, being overshadowed by the

larger form only at the-éastern'tip‘df the atoll. Seven specimens were
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taken; the food is Stolephorus delicatulus and smell tide-pool fish.
Parasites found were malléphﬁga, mites, louse flies, nematodes in the
' stomach, possible larval tapeworms? in the intestine, and flagellates

in the caeca. Only individuals with large caeca have the flagellates.

Gygis alba, Fairy Tern, Mejo.- These were found in pairs or small
groups around conspicuous broad-leaved trees where they roost at various
times of the day and night. Their behavior is indeed'mysterious, and
never once did I see them feeding. Shortly after dawn I wouldlsée in-
dividuals and small groups coming in from the oceen. They were often
seen carrying fish around as a display, but they seemed to spend a1l day
calling, chasing and fluttering and roosting around inland breadfruit
trees. One specimen was teken; it was carrying a dried 4-inch flying

fish, Exocoetus volitans in its bill, and had in its stomach part of

another flying fish and a hard shiny seed, which it may have picked off
the water. The only parasites were mites. Though there was mﬁch chasing,
calling and bearing of fish tokens, there wes no evidence-of nesting.

Ducula oceanica, Micronesian Pigeon, Mule.- For ihe distribution of the

Figure 2. ‘
plgeon, see the accompanying map. / It was absent from many suitable areas,

but it might vieit them at other seasons or other years in folléﬁing the
breadfruit crops. However, the natives knew of no such'movements, and
recognized them as present on Arno, Ine and the eastern horn of thé afoll,
and nowhere else! Some, but not all, of the individuals were definitely
breeding during the summer. A nesting pair was observed incubating fr;m
July 1 - 18, but failed in its efforts and deserted the site by July 21.
One bird would pick off cocorut leaflets from dead fronds high in the

trees and would pass them to the brooding bird, which would then incor-
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porate.them into the nest under her, in the axil of a coconut frond.

There was very little such nesting material aside from the coconut, cloth
that noturally would be found at the base of the frond, for noue projected
Tintolview.

Pigeons travel long alstancee from one breadfru1t grove to another,
and-fly from 1sland to island. F"om July lO until the Pnd of August,
about 10 birds were daily seen devourlng breadfru1ts in a tall tree in

"King Tobo's yerd. They completelv strioped thlS tree, but paased over
'adjaceh£'tfees. In addition to breadfruit, thef were noted eatlng
Jhliéphxilué-fruit and papaye blosscms. Ca.tl—noted were to be heord as

: early as 5: 45 oM and the birds are active 1n the breaafruit tree untll
about 6:30 p.m. Some are kept as pets by the people; they are recognized
as beiné gdod to‘eat, but with the ébéeﬁce of guns, they are rareiy if
ever teken for tha€ @urpose.' Tﬁej'apparently have fofgotten'the various
primiéive'methods of capture. Tro épecimens were faken, and their only

parasites were bird-lice.

Fudynamis taitensis, New Zezland Cuckoo, Udrej.- This solitary species
beﬁdé its "winter" héfé and'Breédé in New Zealand. Sinééé'bird§lﬁe}e
"seen 13 times in various partp of the atoll alvays in dense forest.
Only‘bne vas seen in he same area t{léé in sa009531on, aad it is llke1y
“that +he" roam over vreat distances. Théwe is a ratber set pattern of
‘actlv;ty. a blrd is uqually flrst seen Plvﬂng stvaight and qw:Lf.' Ly through
the treas; it alights on a cropplng aead coconut frond, walks swiftly up
.1t alts very sti11 Por a *ong t,me, then leaps from frénd to frond,
splralllng upward 1nto the crovn of the tree, and fﬁna’lv fl*es off to

another tree. Twlce tney were seen near +he ground where thcv vould

" have {oUgo in order *o catch Ground Egg;gg. They dlsplay greﬁt agi lity in
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leaping around in trees, as well as extreme stealth and secretiveness.
A single specimen which was preserved had eaten a four- or five-inch
Brown Emoia, 5 green.katydids, and a roach. Flageliates were present in

- its long caecum.

Delphinus roseiventris, Porpoise, Ke.~ The same school of about 20

individuals played for hours on sunny mornings off the edge of the Iﬁe
anctorage reef -on various days from June 23 to August 22. Another (or
possibly the same) school was seen off the edge of the ocean reef at the
western part of Ine Island. Slate colored individuals with pink bellies
caught by natives at Pikeareji had apparently been driven into the
lagoon. -Dr. Hiatt has a complete description of the fantastic manner
in- which they are taken alive. They are much prized as food, and various
.sewing devices are made from the jaw bones. .-I saw no porpoises ingide
the Arno lagoon. I'noted a different .type with a light patch on the
back, half-way between Arno and Majuro on August 9. I have furnished
Dr. Remington Kellogg of the U. S. National Museum with the skull and
all my notes in the hopes that he will be able to identify for us the
various kinés. Twésspecimens were examined for paraaites, and I found
only taﬁew&fms; oneuiarge kindbﬁiih head embedded in the lining of the

rectum, and a second smaller kind in the duodenunm.

Pig, Bik.- Pigs are eaten onlé?gpecial occasions. Vhere they are not
penned in, they tear up everything including the flagstones that mark
the roads, and all the smaller vagetation. This destruction was seen at
the southeastern vortion of Ine. Usvally they are kept in little log

pens at the edze of the lagoon beach, and must be fed scraps and coconuts.



A great abundance of parasites weré found in the nine steols examined:

the protozoans Entamoeba, Trichomonas and Balantidiuvm, and numerous

nematode worms, not all identified yet, but includirg several pathogenic
species as well as Trichurig. (These Trichuris ova had‘a somewhat dif-
ferent shape from those found so commonly in humens, and doubtless rep-

resent a different species.)

Cat, Kuj.- Strange to say, I found no feral cats out in the woods,
though I did see them stalking rats out along the -trail at the wesﬁ
"edge of Ine Village. A female brought two rats within ean hour to her
nest vnder ‘our house. They also eat breadfruit and coconut meat; end
stana around waiting their turn when the chickens ard-other.animals are
being fed coconuté in the evening. 'They seem to be on friendly terms
with the chickens and dogs =nd pigs. They are common pets, and appear
to be of great use in Ine Village because they catch house rats. All
are rather thin and scravmy, and the lighter colors predominate in:

their mixed stock.

Dog, Kiru.- Abundant around house5° none noteé far from humaﬁAcom—
panions. The dogs at Arno were of robuut construction, and were all
pretty much the same in form, and were mostly shortmhalred varletles:
-They find cool places to lie, preferring the saft sand dug up by crabs
‘along the shady road; here they spend much of the day, each in its own
favorite couch. There were very few females around Ine Villace, and
naturally each rare entrance of one caused a sensation! Also there were

few pups in evidence - most of the-dogs there'were old battle~scarred

- veterans who lived in the hopes and expectations over their daily battles.
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They -are friendly but rather independent. One particular large one

was a companion of the group of children who used to bring us specimeas.
He would bark and hunt with them, circling through the undergrowth when
they were out hvmting lizards and rats. He often scared away the herons
that ‘I was studying, and delighted ia chasing birds slong the beach.

These dogs eat ‘coconut meat along with the other domestic animals, and

do not catch much of their own food. On Majuro, however, they roved in
packs along the beach and were séid to corner and-catch fish cooperatively

from tide-pools.

Rattus rattus, House Rat, Kijirik.- i found this rat only in and nezr Ine
Village, ﬁut it is 82id to occur én a couple of'islands between Dodo and
Tagelib. These are the only places ﬁhere green coconuts are cut iﬁto

and eaten by rats; since the.Polynesian Rat is féund go abundantly all

over bthe atoll in places where green nute are not éaten, this is another

line of evidence to acguit the dainty Rattus exulans of this offence. I
trappéd house rats on the ground, end also shot several from’ccconut
trees at night; beneath these trees the ground was streﬁn with green
coconﬁts in-which a hole had been gnawed permitting the rats to enter
end clean out the inside meat. Arnoese stated that this species had
been rather fécently intrecduced by the Jepanese, znd thot before that
time, no greﬂn nuts were eaten. WMy House Rat specimens are of diverse
coloration, one being dark grey, indicative of admixture of native ( )
islond stock and Blzck Rat stock, the latter p“ob ibly 1ntrodu“ed irom
ﬂhlps. TheSe rats did considerable damage to stored copra end food in
the Ine store and aﬁrehouse, and may be a contributlng reascn for the

fact that the copra was always shipped out %o Majuro as often as
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possible. ' Ivio nests were found a, few inches apart in a down rotten
-coconut log; one contained € young, the other, 3, identified as this
species by their size. - The nests and their location, hcwever, were |

exactly like those of Rattus exulans, and the, house rats either "copy"

exulans in this respect, or have appropriated these nests from their
rightful owvners. Two unoccupied nests were found necr the tree workings;
they also resembled the nests of exulans. House Rats were sometimes
seen out in the daytime; en indication that thelr numbers are great.
None were found in my transect area about a half mile from the village.
They are caught by cats in town, and some of the people set traps for
ﬁﬁem. It would be easy fof‘+he boys'+o kill them “y placing husked
coconuts (opened at one end) near their holes, waiting for them to
enter the nut, then cracyk domn on them W1th a club Four Speclmens'
were preserved and sent to the Natlonal Museum. Stomachs contained
coconut meat and green plant mqterlal 5&0 rats shot from trees in

tovn had no ectoparaSLtes, but others had mites and llce, but no flesas.
There were abundant tapewormg and tomach nematodes and flagelLates

in the caecum. hat t»peworms sometlmes infest humans, but I found no
eﬁidence of £apes in the human stool survey. o

| The charge of eating greenvcocohuts is a serious one indeed, and
is already the cause ox _some concern to the people. (Coconut Crabs -
.see Dr, Hiatt's report - and Polyne51an Rats eat only old fallen quts,
gleanlngs from the copra crop let on the ground becuuse the neop;e by
no means take all the available nut* for copra. In fact they vork ‘the
copre in a sporadlc and ratner dlslnterested faghlon o) I “think 1t would
be easy to eradlcate thlé rat fr;m the few plenes where it hes become
estqbllshed by p0150n ér tranplng or by running them down with dogs

whenever the piles of old coconut husks are burned. At least, those
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vhoge trees are being'damaged‘cdhid easily contrive simpie guards around

the trunks.

Rattus exulans, Polynesian Rat, Kijirik.~ This little rat is abundant

and generally distributed even on some 6f the smallest islets. So many
seen bouncing nimbly aéross fhé trail by day indicate treﬁendous num-
bers. They can élsé'be seen climbing up and down trees, and poking
arouhd in the interior of the piles of coconut husks. The nest, a .
globuler mass of soft dead leaves of whatever plants are hendy (Pendsaus,
Polypodium, coconut cloth) about five inches in diameter is found inside
two were found each inside of a coconut husk. The rets are ceught hy
cate. ‘Near the nests, or on favorite eating places in'ggpgg_gg_trees,
eatén ‘seeds of Triumfetta procumbens accumulate in pilss. As devermined
by a microscopic comperison of stomach contents ard coccnut blossoms,
they eat coccnut blossdms; ahﬁ.g;é often seen at night climbing in the
flowering stalks. Taeir main f;od is fallen coconuts. In spite of
their abundsnce they have little if any influence on the copra production
for only = small pert of the available nuts are ever harvested.

My Tne friemds, with whom I travelied to several islands, in an
effort to be of help in my lofty resezrches ancd deliberations, would
entice these tame lit*le rats out from the piles of husks by strewing
freshly opened nuts 2vound. Within a minute or so the rots would come
out, attracted hy the smell, to be greeted with a rain of blows upon the
head. My friends would then come to me, triumphantly besrirg rats
whose heads were reduced to pulp. No amount of explanation sufficed to

get them to change their aim; appéféntly a block is involved, for when
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they try to hit’'the rat elsewhere, they'miss eltogether. : Thus I got
measurenents 17, and saved only 7 which had good skulls (trapped or

shot at night). These specimens had mites ana 11ce, flagellates in

the caecum, vhlpworms threaded in tne stomach llnlng, laraer nematodes
in the stomach, tapes in the intestlne, and abunda t ova of tapemorms
and nematodes in ﬁhelr droppings. No bltlng trve bugs (such as commonly

carry blood diseases of rats) were found in the nests.

Homo sapiens, Man, Armij.- The predominant vertebrate on land, but far
outﬁumbered'by several specieé“of lizards and by the Polynesian Ret.
Signs of his activities are roads, tfails;<piles of defunect coconuts
(the most important habitat of the smaller skinks, geckos and rats), arti- -
facts such as baskets washed up on the beach, steps cut on coconut trunks,
houses, etc. Man's main influence én the rest of the land animal and
plant vorld is the clearing of undergrovth to facilitate coconut growth,
and the burning of this trash. Thus the inhabited islands sre very open
(below the coconut and breadfruit canopy), en extreme of which is seen &t
Dodo, vhich is just like a park. Dodo also has the most modern type of
dwellings and is the principsal sea-port.

The thing that impressed me most about these -eople, aside from
their friendlinese;'cbuftesy and generosity, was their intelligent in-
terest in our ovrojects. Unlike many native people in other areas where
I have collected birds, they did not stand around and gawk at whai we
were doing. They actually understood what was going on, and furthermore,
knew all the animals and plants, not merely by name, but in considerable

detail as to natural history. -
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Concerning parasites, the following is the result of the Whidbey

Survey at Arno and Ine Villages, Mey 2 and 3, 1950, respectively:

Arnos 126 stools, 110 negative, 9 hookworm, 6 Trichuris, 2 Giardia.
Ine: 127 stools; 98 negotive, 2 hookworm, 12 Trichuris, 1 Enterobiug,

-9 Glardia, 2 Trichonomas, 7 Chilomastix.

iy ovn survey of 100 stools from Ine Village was conducted with
the assistance of Dr. Abija, who collected the samples. I examined a
direct smear and a.salt flotation of each. I preserved 40 slides of
protozoa for further and mere exact determination. The following re-
sults then are final for the helminth ova, but may be amended later for
the protozoa. Only 36 stools were negotive, thus indicating.fairly.
extensive contamination of food by humen excrement (indirectly of course).
Frequencies of verious parasites and harmless inmates of the;human in-

testine follow:

small flagellates 10
Trichomonas 14
Giérdia (cysts only) . 5
small amoebae . w16

Intamoeba not yet identified 10

Entemoeba histolytica 12 (of which they were eating
red blood cells in only three)

Entemoeba coli Rl R

Enterobius 1 (usually not found in

_stools, so this is not an indication of its
actusl prevalence)

hookworm. - - : o i e
Trichuris . 2 AR D6

2"



.+ Only the three people vith E. histolxtica\;ngesting ;gd blood
cells would be liable to have symptoms or impsirment of health
(amoebic dysentery)fh_gntergb;us of course causes. severe itching,lbut
the hooks were not numerous egqughﬁyo;cgusensymptqms, Giardia and
Trichuris are usually harmless,:and‘the rest of the list is always
harmless. A1l that these results show is ﬁhatl&ﬁé ﬁechanisﬁ for trans-
mission of intestinal parasites is well entrenched at Ine, end that
there is a reservoir of hookworm and amoebiphdysenterylthich could
spread if there would be a. further lapse in the maintenance of sanitary

- conditions., h
; 1.

To summerize in snpther way, only & people out of the 100 had

potentially pathogenic.parasites, in the followiqgwq?mbinations:

Lieonbad: Trichomggquhg. histolytica, hqpkngrichuris.

Adkujs E. histolytice with red blood cells, Trichuris, small
flagellates. ’

Tortas hook, Trichuris.

Lini: E. histolytica with RBC, hook, Irichomona,'other
flagellates, small amoebae.

llotodrik: Fntemoeba coli, E. histolytica?, hookvorm, Trichuris.
Kijeias Interobius. :
. Lawis E. histolytica with RBC, Trichomonas.

Overton: E. histol tiéé?, hook, Trichuris.

Genersl Remcrks on Perasites

No protozoan or helminth parasites of the blo.d were found in any
of the lend vertebrates. There are fewer kinds of intestinal psrasites

here than in most tropical areas. The cause is doubtless the paucity of
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animal life as compared with larger land areas, resulting in few or no
intermediate or reservoir hosts, necessary in the 1life cycle of many
parasites. 'The parasites that were found are almost all of the sort that
need no intermediate host, and are passed directly from one infected per-
son or animal to the next,

The reason that there are few human parazsites on Ine, in addition
‘to the above reasons, is that the people by custom defecate out on the reef
where the tide carries away this excrement. There are certain well
‘established customs and taeboos dictating who goes to what part of the
reef and with whom - certain relatives can go together, even if of dif-
ferent sexes, others cannot be seen in the act by certain relations, etec.,
“‘etec., as probably expounded in Mr. Mason's report., However, our
presence at the village upset this hygienic system. I was guilty of this
as much or more than the others for I was always out along the edge of
the island early in the morning locking zt Reef Herons, etc. The
people are very modest about being seen by us "civilized" folk, perhaps
thinking that we would sneer at them for not using modern flush toilets!
Consequently they would sneak out to the edge of the beach and defecate
under cover of Scaevola and Pandenus trees, in places where the tide
would not reach, and where the hookvorm larvae possibly might be able to
develop in the soil, and infect others who stepped there. Also the
proximity of this material to places where food is being prepared would
facilitete the contamination of food by cysts of E. histolytica through
- various agencies. Consequently my recommendation for preventing a general
outbreek of intestinal parasites on Arno is that we stay awey from the

villages as much as possible, that we try not to interfere with and try
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to encourage the maintenance of the wenerable customs of these people.
There are some difficulties here because. the people are. envious of
. certain of the trappings-of our civilization. But I think it is easy

to convince them to have a respect for their owm customs, especially in
this matter of senitation, as I have tried to do, actually, at Ine. I

do not mean to imply that we should turn back. the clock and attempt to
.shield these people from our influences.. That.is impossible. "Civiliza-
tion", for better or for worse, (mostly, in my opinion, the latter), has
reached -them.and has been influencing them for a long time. But as an
‘immediate practical measure -on Arno (fecilitated Iy its distance from a
hotbed of western civilizetion at Majuro), is to encourage the people to
continue their own sanitary customs. The few stinking.privies that .the
Japanese built at Ine will scon fall from sheer weight of termites anyway;
they.are :1ittle used.

Lest it be thought that this is all idle speculation and worry over

nothing, permit.me to dwell upon the situztion at Majuro, that is, the
. island upon which the‘naVal base i situated. . Hookwofm and pinworm
(Entercbiug) are vampant there,.to such an extent. that -the naval doctoers
were actually considéring mase treatment for thk,“?he-dependents of
' paval personnel zie elmost all infested with pinworm, and haye constantly
to be treated for that as well as for hookworm, I believe that in ad-
dition,; some Ascarisg has turned up therye.. There is a large native
.population. there, unususlly (for the Marshall Islands) crowded. There
‘is not. enough ‘privacy for -them to-indulge in their traditionel practices
of defecgtiqn; nor, apparently, are.there .enough  acilities and/or
knowledge. of their use, to accommodate them.aecording to civilized ..

standards. The result, judging from what the doctors said about the
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incidence of hockworm and pinworm, is just-abbut a complete breakdown

of sanitation, and immanent probability (if not already) of building uvp
enough hookworms in people to cause actual symptoms of the disease.

This consideration touches close to home, for Ine Village is only a day's
sail from Majuro. In fact, I judge that the Ine people who have hookworm
probably picked it up at Majurohor some other igland, becauses the

' situation at Ine (except during our stay there) is absolutely contrary

to the interests of the hookworms.
Termites

I found three species of termites at Arno. They occur in tremendous
abundance, and play a most importent and extensive role in bresking doun
all wood, dead branches and trees, stumps and logs, on the way towards
its final reincorporation into-the soil. “It'ise practically'impossible to
find a piece of dead wood that is not riddled with termites. If you
need vood for ﬁost any purpoée you have to cut it green. It is of
interest here that fhe earthworms also operate on the wood, though at a
stage subseuusnt to the termite work. Taking coconut stumps as an ex-
ample, the termites work in it while it is still sound and dry, a dif-
ferent kind of termite works in the démper portion and eventually the
whole interior tecomes damp and punky and rotten from the activities
of a host of organisms. The worms work in this soft punky mass, where
théy are found in tremendous numbers. Of course the damp climate of
Arno promotes the decay of wood by rot, fungi, etc.,_and the ﬁerpites
open it up to facilitate this process. Of the three species found, one
is a very large form wh;chlis found in dry wood above ground, such as

dead branches of Scaevola. A small, fast-moving k'nd is in damp wood
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at the ground level, and may even work at the bottom of piles of
coconut fronds. A small, slow-moving species, a miniature of the
first, is found in the most sound wood, particulerly erect coconut
.,snags and. buildings. Three species was more than Dr. Kirby expected
-to.be found here. I made numerous slides of the flsgellates in their
hind gut. The community or "faunule" of various SpeCies.of flageliates
is different for eachkind of termite, and thus comprises a useful in-
dication of the course of evolution of their termite hosts. It is. the
action of these flagellaﬁes, either alone or perhaps in conjunction
with‘associated bacteria, which makes possible *he digestion of
cellulose in the termite. Without them, the termite starves.

An additional note on the earthworms: these are much more active
or muscular than those with which we are familiar at home. They can
twist and squirm so violently when disturbed that they can actuclly
jump geveral inches into the air. I watched a Golden Plover trying
to kill one and the tird had great difficulty in keeping its grasp
on the large worm, and. could hardly subdue it. Ground Emcias eat the
worms, for I saw e.Black one with the end of a.l¢-ge worm projecting
from its mouth. . {Long worms must be swellowed gredvally, as fast asr

digestion -at the other .end will permit.).

Time of A=stivity

Rain is very.frequent here, aﬂd does not iﬁpédé fhe foraging
activit;es of most of the anlmals, except sxlnks. -Thé'small species
of sklnks deflnltely preferred the sun. Da91a was sometiﬁeéubut in
great numbers in the rain, at, other tlmes 2} audden ahower would send

them all into hiding. I have con81derable data on the time of appeerance
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in the morning of the various birés, of which I submit this record of
August 4th as a representative example: (Ine Ancorage)
' 6:15 a.m. Pigeons barking in bresdfruit tree (getting light)
LEVo0PERar 6148 T Bréve" Bytes BRI dovitig: onl thelrb vookte
'6:36 Pigeon in flight, Plover flies across the island
6340 Tattler foraging on reef

6:50 Two Fairy Terns coming in from ocean, a small Noddy
patrolling the shore.

7:00 - 7:10 Crested Terns, Herons, Golden Plovers and
Black-naped Terns now feeding.

6:25 pem. BrowﬁuEmo;g and three Dasias roosting
6:30 Polynesian Ret ran across trail
before 7:00 Two House Geéckos out

7:00 (getting dark, turn on fiashlight and shine:)
Big Geckos on all palms, Rock Geckos snd House Geckos.

Noddy Terns fly around their roosting areas &all night, shrieking
and snarling; the shore birds call and fly on moonlit nights, and
probably also feed (the Plover has a relatively large eye, permitting
activity at night). Usuelly the shorebirds are the first animels to be
heard iﬁ the mornings, their calls beginning at 6 a.m. when it is just

barely light.

Seasonal Bshavior

The shore birds and the Cuckoo are seasonai_Qisitors here, and do
not breed in thi; areg. The Terns are undoﬁbtedly permenent residents,
but no eviderice of breeding at this season was found. 014 Noddy nests
were seen, and some Qf the terns Qccasioné;ly engaged in displey flights.
(In 1944 I found Noddyé of both species neéfing in large colonies at

Eniwetol in October.) Thg only birdshggtually breeding during the
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summer were Reef Herons and Pigeons, but only a few pairs were involved;
the bulk of these populations probably breed at other seasons. Recently
there has heen intense interest in breeding cycles of oceanic birds,
stimulated by Richardson and Fisher's work at Oshu, and well summarized
in the most recent nuvmber of the American Scientist (1950, vol. 38: 613 -
616). Unfortunately, my data from the limited avifauna of Arno is
negative evidence only; it would require a longer period of residence
there to round out the sgtory, which I might add, would be very worth-
while. . o

The lizards and rats breed probably continuc.sly once they achieve
adulthood. Ripe eggs and embryos (respectively) and young were seen all

during the summer. All fully adult males had gonads of maximum size.

i ey

-~ The "Hectare!

I 1laid out a study area orn *the narrowest part of Ine Islend, a half
mile west of Ine Village. It was a transect from ocean beach to lagoon
beach, 43 yards wide (parallel to the beach) and 54 yards across the
island (measvred from the limit of vegetation on each side). Thus‘it
included 2322 square yards of vegetation. I mapped cut the plants,
Konto identified them, and I entered on several duplicate sheets each
vertebrate found so as to give an idea of their aﬁundance and relative
numbers, (seéFégédeaﬁaéﬂg map) . " The vegetatlon consisted of a fairly
cont1nuoas canopy of med1um—=1zed coconut trees, Pandanqg, nd Scaevola
thlckets. In addltlon there were & few small or medium ifeeé of

Messer chmidtig, Morinda, Guettarda but no bread®ruit for a half mile

in either direct1cn. Part of the ocean side was clear and rocky, part
cf the lagoon 31de clear aad covered with short grasg, the rest was

covered mlth thickets of vlnes. T:lumfeuta, Wedelia and Vigna. Other
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smell plants were the sedgé, Fimbristalis, fern Polypodium (growing on

stumps and logs), parasite Cagsytha; Tacca, creening grass Thurarea, mllk

weed Fuphorbia chamissonis.

A trail cut through the middle of the area, on which people would
walk or cycle from Ine to Jiyabo. A woman in the vicinity collected
Scaevola flowers for garlands, and a men came through one day taking her-
mit crabs for bait. He had a club and a gallon tin; he would poke aside
the skirt of hanging dead leaves on each Pandanus and rake out the crabs
with his stick and put them in the can. Like the people, a Pigeon and a
Cuckoo came across the "hectare" on the way to Jiyabo from Ine Village.
Terns, shorebirds and herons worked the edge of both beaches. The fol-

lowing are the numbers of land vertebrates found:

Rock Cecko 3 4
House Gecko 8
Big Tree Gecko 25
Fovr-fingered Gecko it
Desia 8
Emoia cysnura 18
Brown Emoia 4
Rattus exulans ol
Totel: 75 vertebrztes in residence on the
plot.

These figures represent minimum numbers, such as found in a rather
unfavorable environment. There was only one pile of old coconuts, and
no breadfruit trees; these form principal concentration points for
skinks and rats, and occur more numerously elsewhere. A trensect at
the ancorage point near Ine Viillage would yield double the numbers for

each species.
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Genersl Remarks on Corrving Capacity

The lizards and Polynesian rats oceur in such abundance that it
can safely be said that they have saturated their‘available'environ-
fent. Though the fish supply cowld support manyfmore terns snd herons,
they are probably limited by available nesting places during whatever
“'seasons'fhey'nest. The Micronesian Pigeon is absent from several areas
that look like perfectly gOOd'pigégn hebitat. My guess is that rats
hold dovn their numbers by raiding the nests. Nesting time is a very
critical one for pigeons;'they have very flimsy nests which are likely
to be blown down by wind, and the fact that these particular pigeons
nest in coconut palms, in which rats spend so much time, leads me to
believe that the rats could very well prey on the eggs and nestlings.
At least it can be said that the pigeons are not parasitized and zre
not hunted nor persecuted by man. I have no dire.i evidence to support
my speculation on rats vs. pigeons, but the one nest that I was able to
find ail summer certainly did wind up in disastér from some cause.

The reasons why Arno has so few kinds of resident land birds
(only two - the heron and pigedn) ig that it presents little variety
in habitats for land birds. Th.s is more important, I think, than the
fact that Arno is far removed from areas with large avifaunas from which
it might be colonized by additional birds.' If we compare it with
Ulithi Atoll, situated near the Marianzs end Yap, we find a comparable
paucity: Ulithi, provic}ing similar monotony of habita’t*a‘ls A'r_nAo, has
only the Reef Heron, Micronesian Sterling (?), and for mammals,
apparently on}y the Fruit Eat and House Rat. i | |

Concerninglﬁhe qceaaic biyds, possibly more kinds wili te found

breeding here than the five species of terns. But many kinds of oceanic
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birds are prohibited from nesting here by the absence of high ground.
Several of the kinds need cliffs for nesting, and high rocks jutting
from the sea; from vhich they can take off. (Many are unable to get
underway in the air without a preliminary glide off some high point.)

The House Rat is still circumscribed in its distribution and abun-
dance. It is hoped that it can be prevented from further spread, which
would be a hazard to the copra crop. Man and his domestic animals are
the land vertebrates for vhich Arno is most understaffed. I doubt if
even half the land area of Arno is settled, and of the settled portions,
only a portion of the available coconut crop is utilized. Most of the
nuts sprout or rot upon the ground. Breadfruit is used to capacity, and
there is some disease of the fruit that is reducing its availability.
But there are many parts of the islands wide enough for breadfruit to
grow, in which few if any trees exist. As stated in my previous field
report, the rich supply of marine food is almost untapped. There is
more than enough water, fish, coconufs and land for the present popula-
tion; also, as pointed out under my account of pigs and chickens,
there are many more of these domestic animals than needed. The intro-
duction of rabbits, ducks, turkeys, goats, ete¢., would give them more
variety, but with the present population would not fill a crying needl
for more basic food sources.

Concerning food cycles of the land animals, the "law of the jungle"
is not much in evidence. Beginning with vegetation eaten by insects,
the insects are in turn eaten by the various lizards, and here we come
to a dead end, as far as the bulk of the lizard population is concerned,

for relatively few of them are eaten by cuckoos, chickens and herons,
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all of which have as their prinéipal fes@,"some other source than .
‘lizards. ' Again heginning with vegetable food, it is eaten by rats.
Here again is a dead end, for the rats aré eaten by cats only near
"human habitations.

“Because of ‘the paucity of land‘ enimdls, we do not find an over-

all food chain, or chain of interdependence.
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