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Og ect ives  - 
It was my desire t o  record observations in the f i e l d  on individual 

animals i n  t h e i r  natural  s ta te .  This information is  preserved i n  my f i e l d  

notebook covering the period from early June to ea r ly  September, during 

which time I aas in  residence a t  &no. As few of t i e  birds were nesting, 

and consequently very few were t i e d  down to any r e s t r i c t ed  area, it aras 

d i f f i c u l t  t o  keep track of indivicluals. Most of the birds  ranged over 

very la rge  areas, but I did get  continuous records on some f o r  most o r  a 

large pa r t  of the summer: a cer tain Golden Plover ( ident i f ied Ly h i s  

ragged primary f e ~ t h e r s ) ,  a pa i r  of reef herons, a nesting p a i r  of 

pigeons, and a recog;?izeable flock of each of the fo3.lowing: crested 

tern,  black-naped tern and turnstone. In addition, two brovm -1% 

l izards,  rhich returned t o  certain roosts a t  night, and a school pf 

porpoise were repeatedly observed in t h e i r  appropriate places. For most 

of the specieg, however, I have considerable observations which disclose 

some interest ing f ac t s  on dis t r ibut ion,  aggregation in to  flocks, feeding 

methods, time of ao t iv i ty  and movements, even thoug:. it was impossible t o  

f0ll0W individuels. ' 

Since tt;. vertebrates (other than some of the l izards)  found here are 

widely rsnging over la rge  areas i n  the Pacific and a re  rrell knom, it was 

northought necessary t o  do much collecting of specimens, aside from 

picking up an individual o r  t ~ m  t o  look f o r  parasi tes  and stomach contents. 

I actual ly  preserved 140 vartebrate sl:ecimens, most of then l izards.  

hiy f i e l d  observations make up the bulk of t h i s  report. The r e su l t s  

of my collections of parasites and vertebrate specimens must wait ( a t  

l e a s t  f o r  some of the specific identifications) for  determination by 

various experts on special  groups.. 



. .. . .. . . 
:. 

1mmediateiY'i&i& landing i n  the U.S., I di$t&.b;tte:d'spiche& f o ~  
. . . . . .  ' , : . . 

identificstibli i&.'shok below. Thi~l i s  not necess&$# a f ina l  dig- 
'i ..* :..;.., , . . . . . . . .. .. , , ,..: 

position, end i f  you know of any inst i tut ion that  h i s  h .logical-&aim , 

. . .. 
i n  general, and he stated, that  he was .not c~ntemplating m y  postiwlsr, 

project on Marshall Island repti les;  therefore, I have decided t o  work 

r , I  ; I  .. .. , . .~ >.. . A  . , . . .  
for  on? th ing w i l l  &v&ve trying t'o find names fo r  the things, as you 

,. . , . ., .. I . . .I . .  ' ' , . , . . I , . . , . ,. , 
can  telJ..! &oh tSe:'&r;range vernaculars I have invented for  them in  the 

..::; ,.:. ' - :: ' , .  : 
, .. . . 

' a c h d u n ~ s n h i c ~ 9 o ~ o v r .  f '%as amazed to  learn' from Di.. 8Jlyers' assistant 
. :  

tha t  several of' my Arno lizurds mere different froin those which ,:blprs ob- . 
. . . ,  . .  . . ,. , . 

. , , . . , ,  

'tained on ~ i k i n i !  For ' th i s  study it wiil be of help i f  I m i y  borrqn .the . . 
. . ~. . . , . . . , . . . . . , ' , . , . .  . , 

. . 
. . . , . . , .  

specimens I dbiated t b . ~ r . .  ~i,6llA of Cornell, and perhaps Dr. LaRivers . . 
. . ' ,. , . . . 

w i l l  be s o  kihd a's t o  loan. methe specimens he coU.ected on Arno. ~ r o -  . ~ - 

. . ' . .: . .  . . . .  . 
vided he is'&: &bntemplat& a major ogus on them. 

. . , , .  w 
A l l  m a m m i l  i k h b  and' skulls (2 species of ra t ,  po&oise) tmd the only. 

. . . . .  , , ,. 

&portant bird :'skins ('2 topotypes of race of the ~ i c r o n e & n  pigeon 
. . 

, , '  I .  .: . . 

found only i n  tkie Ratak chain) to  the U. S. ~ i t i o n a i  ~'u&rn. " 

, . .  , , . '  . . , . . . 
~ d d i t i o n a i  b&d .skins and'skeletonn: ~ n i v e r a i t ~  o $  ~riioria,: Depx.. or  

~oolo'iy, Tucson. 
. . 

., . 
Reptiles: Novi nt Universitv of Arizona being norked up bynyself; *t of 

t h e  collection , i i r  being s e n t  to  corn&l university a-d rill be ,examined 
. . 

and identified. 
b J  



Land snails taken from the intest ine of the l t ~ m n i e l w  l izard to Yoshio 

Kondo, Bisho~ Museum. Honolulu. This is the only'item for which I have 

a l r e g y  received an identification. Mr. Kondo very promptly and kbd ly  I 
wrote (23 October) r -. " \ 

. .  , . .  I 

"The shell  fragments you found in the skinkls intestine 
are undoubtedly from several specimens of @phalotro& f r a i i l h  . ... 
Pease.,examples of which we. recently acquired from Likiep, a nearby I 

. ~ 

r :. - a t a l l .  This i s  an operculate snail that  l ives under~stones'ihd 
. .  ~. ;-debris throughout most of ,the, Caroline Islands and it recently I 

m m c a m e  as  a surprise from the %larshalls and, I may add, as a jol t ,  . . ; . .' . 
, . - ' ou t  of a reptile. Snails are eaten by rats ,  birds, other snails, - .  d m d  perhaps by our mongoose but  this l a t e s t  i s  surely a new one 

. . . on me.'! I, 
. ,  . , . 

I 

A - I  hasten.to add that the lizards which have thrown the scientif ic  . b i 
world thus into such transports, were collected,by Drs. Stone and LaRivers. 

Intest inal  protozoa and helminths of man, chicken, pig and native birds 

t o  Dr .  Harold Kirby, Jr., Dewartrnent of Zoolom. Univers i t~  of California, 

- i Berkelex. . ,  . . .  1 : : - .  . .. , . . .  . . . . 
/:,r :3 : 

Intest inal  . . protozoa . . gf. texyites together with specimens, of the termite . . 
. . 

... hos ts  t o  Dr. Harold Kirby,, Jr. ?hen my f l ight  out of San .Francisco was de- . . .  
. - 

' a .  L. 
- I  I layed, I despaired of having . enough . time . .  - .  i n  Honolulu ,.to gather equipment 
- . - -  

. .  7. - - 

. - -. . fo r  preserving Kirby . . c q e  to  my rescue with h i s  "complete , 1 
, . 

i s termite . k i tn  . :: which made it possible for me to ireserve slides and specimens . . . .  
1- . . . 

. . of parasites of man and ,&er ... animals as well as  of termites. He 'is fur- 
. . . .  . - . thering our project by hgving his assistants st* . . .  and identify our human . . . . . . . .  ... -. . , . .  , .  . . . .'I . 
- - . ; protozoa slides, etc,, q 1 4 A t . i ~  only f i t t i ng , tha t  he should be given bis  . . . .  > . .  . . . , .  . . 

I . .  
S T .  . beloved termite material - i n  fac t  that  was h i s  stipulation, in.lending me 
~ . ,  

, : .  .. *w'* w-4- 
. . . . 

- the kit .  . . .  . ~ 

. . 
~. . . . . .  

; . . . .  . ~ . . . .  . . sl ; ; rL . * . ; c .  ' 4 - -a&.  
I ,  i . I '  . 

~ . ~.. . . ., Intestinal. flagellates of l$aards.to .&ontislaw M. Honigber 
. .: 

' 1 . 
> - . .  ~ . . .  

' ' @iw-'gqaak' . - 



o.z ,  ; of Z o o_gy, .UnAversitxvio% . .  Massachusetts,,, . _ . .  ;A,s$p$er~t.~of. .. % ,. .; , .+Kirby, . . ,  . . ,Honig- 

... b ~ ~ g .  > S  . r~it&Ig ,. . U s  do,ctora$ thqsis on, the  f lagellate : . , . .  faunule~ . : .  . . .  . I ,  of . . .  rep- 

t i l a@ rectump . . . . .  . , , . .  . . .  . . . . . .  

Ectoppy$teg,,pf : ., r i l d  birds q d  @emm@s. . . . . . . . .  ( a t  the; suggestion . . . . . . . . . . .  or h,; psiqger) . . . .  . . . .  
to  Center.. U. S. Publ ic.Health. Service .,. 605Jolunteer . . . . .  ~. . I I." 

B-a>.. . .  . . . . . . I  

. < .. ' , .  ' + +  & Accou&ts 
. , . . ~ .  . .&-, . , '  , , , < % ,  ' 

Marine Turtle, Ron.- Seen only three'times, in the lagoon. 
* . . .  ... . . . . , . . . 

. . . . . . 
L/ .Roc&. Gecko, K5rabro.- !&is nocturnal . l izard lacks t h e  f r i l l ed  . . adhesive 

discs <ou@ on the tpes of ,the other geckos, consequently it i s  our . . only 

gecko..that stays on t$e ground. 1% l ives  among rocks, and individuals 

are four;d on su,.ccessive, nights a t  t b e i ~ ;  ... rqspeative boulders. They 

agile and, can leap, but usually pro@ slowly ,among the rock crevices, 

By day..they may. be foynd unqer stumps .and logs or under, pi les of coconut . . ,  

. husks. Tv!o taken a t  10 p.m. under.a pi le  of.husks . . . .  . t iadfreshfood 

. t h e i r  mouths, showing that  they feed.in the daytime i n t h e i r  . . dark re- 

. . treats.  Stomachs disclosed: thei r  o w  skin, large centipedes, v~eavil, I. . . 

. ~ 

. 9 large spider, sand' fleas, beach cricket&, other>small insects, so& % ,  : ,  I ' 

. r .  

. . 
material. (In th i s  and following &mach.'analyses, 'the in&edts 

. h&e &en identified by ~ r .  ~&vers.) ~ a r a s i t & :  usudllJ i  a ' ' i03~1e of 
. . . .  

dozen nematodes at1 ning of "stomach, c t &  flagei+kes tibun- 
. . .  . I : ,  

dant. 6 specim&s; . . 

I &J . ~ r n + ?  Hquae. Geckp, 
Kqrc+b.,- Thip small species is. founa aOrFkt8dg fnRRo ... , .. ... . . 

houses, , and l e s s  . . .  .commonly . . .  in,,Pandanus . . . . . . . .  and Pivturus trees, where it . f o ~ t g e s  . 
. . 

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

Rock Cecko (Gymnodactylus ~elar?%cueJ. 
Small House Cecko (Levidodactvlu~ lumbris) . 



they begin hunting i n  liCe afternopnj nnd can climb vert ical  v;.ihdow . . . . . . . . .  . .- 
pones. lhey are nocturnal, but  are active for  a longer period than the ... . . .  . . 1 - -  ..: . . 
other geckos, being seen in i a t e  afternoon and early morning. By day 

! .  they hide i p  the dead > : _  leaves . of Pandyu, . . . . . .  .crevices i n  houses, under 
. . . . .  . . ,  . . 

piles of coconuts, ,and ynder frptlfls and, pieces of &if+-wood on the . . .  . . . . .  . . :..... . . . . . . . . . .  . , .. . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  . . . . .  . . . . 
beach, mey do some feeding in these places during the day; two out . . . .  . . ... . . .  ............ 
of f ive  collected a t 1 1  a.m. under fronds and sticks on the beach, had 

fresh food. They can change sdlor ,  t4n&&-6iuzlually dark in the daytime 

and very pale a t  night, but can change-to agree'with the substrate. Their 

c a l l  i s  a sharp.?'cli?ic, click" l ike  two small pebbles striking together; . . : 5.' . . . .  

a mating display wa? nitnessed, involving jerky progression and siruoue . . .  

raving of the t a i l .  Food consists of s m a l l  insects: ants, termites, . . .  .... ,.: :: ' J . .i . , 
- Dr?so~hila, sand f leas  . .?, . . . . . .  and winged.ants. A singular lack of habitat 

.... ,....*.. ' , .  , , ". 

restr ict ion . is  . evidenced by the finding of individuals roosting by d a ~  . . . . .  . . . . . . . .  I . . .  . . . .  ~ . . .  > 

in such places as  houses, beach below the high t i d e  mark, crown of a . .  ', . . . . . . . . . . . .  ....... . . . . . . . .: A :  . i. . . .  
coconut' tree, ,etc. , Tne only parasites found were the r e c t a l  flagel.lates; 

. >  . . .  . . .  . . . .  . . . . . .  . . . . 

8 specimens were . peeser,ved. . %. , ... 
. . . . .  . . .  . . . . .  . . : , .  . . .  . .,.. 

i' Big ~ r e e  Gecko, ~oi-ab '~ircr'.-' This is the .largest' and nia8t.abundant gecko 
A 

found on Arno; it ig 26ti&. during the hours o f  darkness. It is easi ly 

detected a t  night by its large red eyeshine (reflected from a flashlight) 

and ohe o r  two c'an'be seen '&'just about every.cdc6nut palm, crawling 

slender palm leaflets ,  which their  might  .causes to  bend' doYm,.. and they 

cannot be shaken off by hand or by a; ;strong wind, 'for - the  f r i l l ed  p+s on ,. ., . . . .  . ., . . . . . . . . . .  
their t.oes v%rtuzlly glue Ulem.in place. .... ,The t iny hairs on these pads 

$ . .  . . . . . . . .  . . .  . . . . -. , . . 

. . ,  . . . , ,  . . . . . . . . . .  . . ..:, . - :'. . . . . . . . .  . . . .  ..5-.:; . . 

Big Tree Gecko (Gehwa oceanica). 

: i . . . . . . . . . . . .  
.. I ::.:- . . . . . . . .  



a . ~. : 

coconut 'tMnks, where +&ere are crevices'under the bark f o r '  diding. They 

appear to amid dense groves of ?$readfr&.t trees, and I sa6 oniy orie in- 

divLdual i n  the ICingte! breadfruit &&' all summer. ' O f  %he hundreds of In- 

dividuals seen, not one.was on or neds the ground. Oqe afternoon - 
. . .  . , . . . . 

foundfour adults hiding in  a "skirt" of hanging dead ,leave,$ surroundipg 
, . .. . . . .  . .. , : 

a Pandanus stem. I found none .by day, in. my l!hect.well transect area; 
, . . . ~  . . .,. .. 

I . .  , ,. , ~. . . 

. the~r,,~robably.xoost,hig~ . .. .in the coqpnut crowns. Call.,notes and mating 
. . ii .. . . . . 

.were observed in.:a. Qqus? roof on July . . ,7. The, ~$1 is a loud, petulant 
. , ....-. . . . .  . . . ... . 

l%r@.aaaaaa.ll; Mr.-:Strasburg .. ~. . .... . found a c.o.mmunity nest: 11 eggs were in a 
, .. . , , . . . 

hollow . ppder , @some, rocks ... . ,a$ . .. fie . . . base of a coconut stu??. Any one female . .  . , . I ' . . . . 

has oply tv~o , ripe . .  eggs;,at q y  one, time.. Stomach contents revealed thei r  
,. . !I . : .. . ,.I' 

. ,.ovin: akinj crickets, y t s ,  crane f l ies ,  other insects. Fifteen specimens . . .  . ,.. ... :: , . . . 

of dl ages were preserved. These yielded i n  addition to the usual 
. . . . . . ., . . ,.. . . .  , 

rec ta l  flagellates, , some, ,i.ptqreeting . . parasites,: . a stomach nematode, and 
., . 

rather l q g e  tapworms. in the small intestine. . .  . . . " : .  .: 

upour-fingered ~ecko, Kora1.L- This  rare sp&iei' c losel i  resembles tlie Big 
. .  , ;.. ,. . , .:. 

Tree 'Gecko, 'bdt 'has a t a i l  l ike  thet df the Small House ~eck6; and the 

f i r s t  digLt is reduced in  size. I saw only two on tree's a t : n i ~ h t ,  .and a 
. . 

thi'l'd.was brolght -%J mm$ bj the village boys. '!hi specim&b,, rebtal 
, . 

' f l&llates present, foid 'df kt&. , ' . .  . 
. . . .. . . . . ,  . . 

, .-6- 



Mennuel or  "terrible lizardt'.- This giant skink was appropriably dis- 

covered by Dr. Stone so& time-kfter he had learned of it through Konto, 

who trans1,ated the Arno&e'n'&g' of bertaip plant at3 I1sleeping place of 

the t e r r ~ b l e  : l i ~ a k . d . ~ ~ "  &one fourid .two, and Dr.:LaRivers one a t  Arno 
. . . . .  

Island, Qn the ground, ' f i . ' t he  daytime. Thi~" '~ent1e  but formidable ap- 

pearing animal i s  greatly dreaded by the Arnoese, .but i s  cert&ly hmlebs .  
...... 
The three' male specimens 'had'no parasites; 'reniEi&s bP. land snails., . . 

. . 
~ m v h a l o t r o j i ~  milis were ?and  in  their '  in~est;ine$. .' . c . ' ~  7 , '. 

. . :.': ..: . . . . , 

Dasia smara~din~,  Kilij (green form!, Aoeb (black form) .- This s t r i c t l y  . . . .  .. < .  . . . . 

arboreal skink i s  the diurnal countergart of the Big ,Tree Gecko, and one 
. .  : . . .  .,. . 

or two can be seen on almost every coconut trunk d y i n g  . . thei r  hours of 
. . 

activi ty from a b u t  7:30 a.m. t o  5 p.m., ( i f  sunny). , B e y  may remain . . . ' I . .  ,,. :.: :; : 

motionless for long periods', ~ r e s s e d  againat the clear trunk, with the 
. . . .:, . :.. , . . . . . . . . . . .  

head held out a t  an angle. 9 uninhabited islands where there i s  denser 
. , . , ' . . .  

vegetation, they n l l l  come lower in the leafy understory of vines and . . ;. . .  . ,  .,;; i" . .  . . .  . . 

shpbs, .but  are rarely found on the '&round. They ocrmr o n j u s t  about 
,. . . . . . . . . . .  . ., ..... 

5 '>': . .. - .  
: a l l  *he , i s l e t s  of the a to l l )  though I found none on Autore, one was seen . . . . . .  ., . . .  . . .  .?  ..". . . - .  . ) .  

' ,  on t iny Rakljer, much. smaller than- i ...: Autore,. and contai&g . . . . .  only 3 o r  4 
. i',' . . 

coconut palms. A l i t t l e  i s l e t  next to Rakijer, which had only a growth 
. . . . . . . . .  . . I .  _ .  . . .  

of Scaevola, lacked any l izards . . of any kind. &@ sleeps a t  night on 
. , ... G . . 

the trunk, wherever they happen to be a t  the end of the day, as evidenced 

'by the fac t  . that hdividuals '  w i l l  se'ldom. be ro&s&g a t  the same spof on. 
. . . . :~ 1, . . .  . .  successive nights. ' . . . ,  

, . , . 
' Their usual c o h a t i o n  is bright 'been, but  some individualkai-b ' 

. ~ . . . .  
. .,~,< - 

. ~. olive, $lloi+gre&, b~ownish;~ bl&i\..or dark with yellow edgings tif th8 

scales, a very beautiful pattern. A t  fne, I could expect t o  see only . 



such as Tagelib, Xirage, I joen,  ..Rakaaw,. etc.;'one .usually;eaw. .a black 
:- . , ..- - . . . . . .  . . - 

sns, i n  evesyfoqr o r  Bve. 

. .:. '.Dr.. Stsne. brought i n  ap average .&&zed Geomaasus. criniaeg (land:. . r 
crab).. from. the mouth. of i t s  ..hole .at, the bafre of a bseadfru5t .tree, -which 

he shad 'caught in t h e  acf o f  dismnb.ering.:<and. devou~ing .an pduXt && 

of f a i r l y  large size. Seventeen stomachs showed a &et of various in- 

sects: beetles, winged and non-winged ants, maggots, sow bugs, cockroaches, 
.., . . . . . .  \ . . . . . . .  . . ,. , . . . . .  

moths, etc.; two had plant materid,  one of them brobabiy the white f r u i t  
. . . . .  , ' .. , :,, ,. . ~. . . 

of ~ c a e v o l ~ .  " ' ~ i ~ h t e e n  specimens were 'saie& t h e  recta l  'k&e&tes were 
... . . . . .  \ 

. ,  . . . .  . . 

in abundance, and the tiny nematodes often found ik'stomachs were probably 
. . . . . . . . .  . . . . . .  , I _ ;. 

..I 1~~ . . . . .:. . . 
escapees from the insect food. 

. . .  . . .  . . ,  . . . . . . . . .  . . , . 

Em~ia cyanma,. Kiiuble (or Klr5ble) .- k i s  l 2 t t l e  , the- ta i led .;kink -. the 

most. numerous land vertebrate on the atol.l:.. .I$ was abundant on- belands 

vA8ited exoept. ~ n e  tiny i s l e t  . . .  df Scaevolg only a. few. yards wtde.: .It is. 

found on or near %he ground on piles of coconuts, fallen fronds, vines, 

gravel areas near the beach, lower matted dead leaves of Pandanus and 

thatohed houses.. There . w&Ll . .be. f $.ye or six ..on . p v e ~ .  piJe of coconut 

husks, and they are so numerous in sunny vine areas, that  there i s  a con- 

stant  riwtling as they jump. from, lea%,  to^ Leaf; ab9ut one. eyezy sqgam yard 
# 

kieral Ther. rarely go up. tre.ee..other :than &ndanus, ..end. I .hwe .see& them 

', f a l l  off rlien they attenwk to scale. .smwth !rmel:bbmg%qg trunks. They are 

mmarkably agiae,. and .have a .  jerky.,.:fast.. pr.ogression. They: eat.  in,sects 

and some frui t .  (&caevoIaj+ and, io tn. turn are eaten. , . hqons,. ~. Mckens., 

and.:possibly by the lentl orabj rCi~emab. I onae watched,thie kr&pursue a 



ski& aloxig' a Panans .  leaf,  a d  the ,$ink liid by pressing itSeW into ..... . . .  . . .  . . .  . . 

~ ~ t h e g i d w  running along the middle of the leaf,  such that  ,it was almost 
'I 

. . . . Il 
? k - .  . . .  . . ,.. z ..,. . . '  ... 

impossible to  see. They are active from 7:30 to f$.ve, preferring the sun- 

l ight .  %ey.are,not found roosting i n  the open as are- the other skinks, . . . . . . . .  ". - . . .  . 
fo r  they seek . . . .  hiding , . .  places und'errocks a t  night. 29 specipiens were 

. . ? .,'! : . . . . . .  I.' 

kept;. as ,usual, flagellates were found abundantly inhabiting thei r  lwge  . . . . .  . . ..: . .. ,.. . . . . .  . . . ,. 

intest ine and cloaca. . , 
. . 

 round . Emaia; --- Kcirable (brom form'), Aoeb'.(bl'acli: 'form)'.- For the preserit, 

I ,am considering these two forms as  being races or  variants of the same 

species, '~&cabse never' %ere h'th to be found on the same island,. and 

furthermore, the fev: young hdividuals '  that  I was able to ffnd o f  ,the ;.. 

black had some brom coloration suggestive of the patte&'di? the" 

brwm form. It rill be noted from the Arnoese vernaculars that  the Arno . . . . .  . . .  . , . . . .  ,. 

. peqp&e do not make a distinction between the black phase of &3& which . . .  . . .  . . . .  . . 

.. . . 
is .alaays found in trees, and the black a, found almost exclusively 

. . .  . .  
. . . . .  

on the ground. (On the other hand, these people recqpise  that  a l l  three 
. . ,:.'>.'?.':' , .>L... . . . . .  . . .  . . . . . . . .  . , ,,.. 

. ~ 

> .  . 
. radically . . . . . .  different colqr phases of the Reef Heron belong to  the same . . . . .  . . . .  ..;: . . ..:.. i . . . . . .  . . . . . . . . . .  . . . . 

- .~ 
. . 

; = species.) , Young individuals . . . . .  of the brovm &@ tire coloPed l ike  the . . . .  :.. : . . .  . . .  . !. . . .  I . I . . I. . ). " .  . . , . ...,',.'..!. ' : 

. ' ~ 6 ~ 4  :.. . .  The distribution of the two .forms is  shown on the accompanying map. :::c:-,.:. 
,. .: . . . . . .  ' 

(I'igure 1) - 
. The species is absent .on small i s i e t s  such as Nameji and t%land &. 7"; ... ... > . , , : . . .  . . . . . . . .  

, , Autore . . i s  the.sma,llest island on ~ h i c h : I  found th i s  skink. It is met m i t h  
. . . . . . . , , .. 

. . .  .. on the ground, rocks, piles'of coconuts, base of breadfruit trees, gravel . . . .  .. ..: .. . . > .  
. -  . ... ' . beaches under Scaevola trees, and in houses, but it avoids dense vinesR : 

. . .  , . . . . . .  . . ! _ . . #  !. 
. .  >.'*>. 
. - . - 

. . .I,. 
and shrubbery. Thosefound on the bases of breadfruit t rees commonly 

, .  , . . . .  . . . .  . . 



. I . ,  . . 

. - . i .  
' . 

I > ~ . .  . . - . i..' . . .. 
' . :'- . . . - , 2- -I- i'_ L. ... 1 - -  .. . , '. .. run up a id  around the  buttresses of  these t r ees  a Per: f e e t  above the  

-I' ground, but only once did I see one on a coconut trunk. This vas an . t . . 
P , indivi6ual w@h I collected on..:Ijoen; :it was affecting the manner of -*. ..  
i-' . .  . 

Dasia by clinging t o  the trunk 10 f e e t  above groond, and holding its -- 
head out perpendicular t o  the axis of i t s  body. It could be distisguiphed 

from the black Dasias i n  similar poses nearby by i t s  shorter head, held 

o u t a t  a more rakish angle. This'species. i s  l e s s  abundant than.& 

. CYanura (appropri8.te to  i t s  s ize)  : a coconut p i l e  o r  base of a b r e a d f r u i t  

which harbors 'half  a dozen of the l a t t e r ,  dli have only' two. of the 

foimer. One o r  two can be fouri&.'&t t h e  base of almost 'every breadfruit, :. . . . 

vihen.t&re is a, ,clear space thei'e uncluttered b$ vines. . . . . 
. . 

These ' ~ ~ ~ s ,  forage by deliberate movembnts, 'showing a strong :ten- 

den~y.:ta.~,crawl qpd poke t h e i r  kieails bbder thiags, such a s  under rocks, 

under mats in the. floor. They crawi thxough the  thatched roof' to  sun 
... :. .:. . 

themselves on the top. They a re  tame and inay climb over a person during 

t h e i r  pursuit  of insects. .Food cofisists o f  e&rthwbrms, ants, maggots, 

other insects,  and occa~ iona l ly  ro t ten  breadfruit. One v;as eaten by  a .. . I  
. - 

.I. ' 

Nea Zealand Cuckoo vhich I collected. It i s  skrarige f o r  a groulid in- : 
.., - 

habiting l t a a r d  thnt  l i kes  t o  g o  & things t h a t  it should seek a higher 

6erch i n  the open f o r  roosting a t  night.. kept two such roorats under ob- 

servation f o r  about a month and found t h a t  one individual which roosted on 

a coconut l e a f l e t  four f e e t  shove ground was there three out of six nights, 

and another on a Pir~turus leaf  a t  the  same height, was .there eight nights  

.. &t .?f eleven. . .  , !they mould occupy these rbosts  horn abq~t .6:15 p.m. u n t i l  
, . 

~& 7 a.m., and during the darkness would .be f a s t  asleep with .eyes shut,/&T ,..: .:.:,, . . ~. . . 
, They begin t h e i r  ac t iv i ty  in '  the mdrning v!h& the sun shines on the  

' 1 

;arilpaSP4)?lrrr&&wmo$r , 9 ) ~  . . 



clenced only within $49 mpl!l,at& .of,  pg -:one ,.islet, ,?her? ++e . . Wdividuals , . 

was- bq&wean. Autore d ~ d ,  ithe; qom:-.~d.~qf, ,~~t&ak41matorpeni  a .  dist*=e. . ,of . 
~. - . 

a&&$ tb$.rd pf :a. rplle.. :: The. black!.&@&: yas on, Chit$?k, ;wd the .~opLtla- 

t i o n  of..Autore  as. brow:. :I,$ voql&,,.be gf irmpense .bte,rest...froqi . . the 

s t ~ d p o i n t .  .of em&q%iorary. styd.igs, to. igterbreed the. two in captiv.ity, 

and. determine the, ,genp%ip,p$~turq~~~?. their.differencq,. Algo it. would . . 

be .o$ iriterest,:if .myone., wul& spend a,longer period ., . . of time in study . . ,  

. . :,a,%: . , A Z X Q , . . ~  release both fop.8  . , ,on,..w ... . ~ , idand  yhi,ch has nei5her (such.. as . . 

, Namej.i),,. ax~d, se.9 if one;.~ould sy.ry-ipp a t  t he  expense. . .  , . .  af . the other., Jt  is 

f#o Wery .eaar t o  ca4ph. the.se einkq. .~$$h a simp&e. poose, ,and a whole batch ., 

:*o$  hem could, qas&&y bp: c,aught .?rough$: tegethsr, ri$h ~. . ~ q ~ t  . , .  eCiif@ng 

. results, . . by -onel:fortunpt.e, enqu,gh to- sp+p ;considqrabJe.. . . . . .. .,. . . , .. . t$e, . , . . . op, . . the .~ project. , 

MC one, .az?jumes7 .th& both f o p s ,  hax@:equal opp?~&pai,tJr %o b,q. sransppr$e.d 

( s ay . in  Pandaaus; roof ,~$h~tcbhg..wW~h., , .. faithful.  bring .,.. . frog . , all parts of 

the at .~U-~ for ~adom.ing,.tJ?e~~~~u~.c~.~,~~.,~n.e) from i s l y d  island, a then , why . 

do we find only one or  the other (not both, not a mixture) surviving on 

any island? .. . 
, , 

-U- 



. I .:; 
Oemigketta Reef ~ e i o n ,  ' ~ ~ k b a ~  .- 'Eds heron is a fiemuanent iesident 

... . . 
found on re& throughout the a to l l  & numbers"of aboutfour to  the mile. 

I found nd direct evidence of nes thg  during the summer, although a 
, . . . 

specimen taken July 17, had a greatly enlarged oviduct apd two ruptured 
. . 

ovarian foll.icles, and D r .  Wells observed copulation in  a pair that I 
. . .  . . 

had under obserlration a l l  summer a t  Ine AncBorage. I never citnessed th i s  
. . 

act  nor did I find a nest, though I saw these two engage several times in  

rather elaborate mating display, and one would generally chase away any 
, . 

, third ,party that might arrive. n e s e  chases may take the birds c lear ,  , 

i '  . . , . . . ., 

out of s.ight . .. . out over the 0ce.y. Particular birds prefer a certain reef . , , , _ . I . . ,  

for foraging and. may be there sevebal days in, a row, but others may come 
. . . . . . 

i n  end three or more bi rds  may, feed 5 p  the same spot during the course.of 
. 1 . .  . .  . , ,  . . . . . 

a day. . . .  . . .. 
. , 

i These her& experletice diff iculty i n  ,getting food a t  high tide, and . . . . . . . . I  . . 

may Spend a l o t  of timegetting l i t t l e  or nothing from the sand-clouded 
, , . . . < , . . .  . 

waves a t  th i s  time. I f  there is a hi@h t ide a t  day , , they  s i t  around and . , . . . .  . . . :  

wait for the. water t o  drop, af ter  some fu t i l e  efforts  a t  foraging, or 
. . .  . . . . I  r 1 

, . 
"I . . . . 

they may t ry  thei r  hwd a t  catching skinks up i n  the vegetation. I have 
' .. ., $ 

I . .  

watched them thus catching h o i a  cs'anura a t  Ine. Apparently they can get 
: , , .  . ' . ~. , . . 

plenty of 'fish i,n a short time i f  the tide is low, because they w i l i  sit 
, . . . , . , . ,  ~. 

around motionless for long periods on the reef o r  perched on horizontal .. , . . 

coconut fronds even &hen the t ide is low - af ter  their  feeding. A stomach 
. . . . 

. . 
contained the following fish, such as are commonly found i n  lagoon tida- 

' .. . 

pools (these and all subsequent, f ish identifications are by M;.  o on 
. " , , 

. Wrasburg): 1  obiu us omatus, 1 Goby sp., 2 Salavius lhsatug., 1 Luklanup 6 .  .. : > .  . 
,;i ,sp., . , , l Acanthunis tr iostems a d  a shrimp (Palaemonidae) . . A peculiar 

bathing k b i t  mas ritneesed in which the bird squats for  several minutes 



in a pool, win. ,just  the. !.,, hyq4 . mc?..c?sho~lders . 
,. 

. s t i c W g  out. .; . A  singl~e 
... . . . - . . . . . .  , , , .  ~.- 

specimen was preserved; it .h& -loueq flies lxlf q? en.doparaqitas. 
. . . , . .  , 

, . . . 
, , . . . . .  . . . !  , . . - . ?  ' 9 > ~. 

&&, iK,&2. ~moste$) ,' Lala (&,) .- ,& fo%s ji fLund. , - 
. . . . . . . . : .  : .  1 : .,+-. . .  , . . :  

abm1d&tl~&ou1$3 'habi'+itidns.,' They were kept ih pens 0d.y h e  
, .. ... i . . .  . .  .\ . ,  , , c ,  . . . . .  

preacher a t  ~ n e ,  kho h8d abut  20 h a  s0reea!ed en&&ure. 'Gese were 
. . 

, , . , . .  . . . .  ., . . . . . .  . . .  
. t e r r ib ly  iilfested with parasites & K a ' r e s i ~ l t o f  the!"ease with bhich' their 

. . .  , . , . . . .  . ! r .  . .  . . 
. .droppings could cdntam&ate the food. &me ia i& independent ' f an&;; . 

- .  . . I . .  ;:,, .; 
of bhickhs are 1.t3t5aidd &&a1 h&&& yards"'&ay.fpoin' the edk6 of ' tom,  

, .. . . .  . . . . . . .  - . . . .  . . . . . . . . . . . . .  . . , ). .:. . , , :  

and 'there was a 'liege f lock aljik;nh&ed oii xjdin, where there is oily a"  
. . . .  . . ; < . ,  . f i  \ -  

seasianal pipulatiaI of people (&e'sting 'koioniits). There we& bo'.t+ily 
, , . . . . . . . ,  

I ;, 
wild. chickens iuch as  a r e  'found f& frog humans in tiie wooas and jungle's' 

. . .. . . . .  
of Palau, for  instance. ~hi.&&s a k k a t e ;  lie*; :%nly oh @e&.d 'o&&afok, 

. . . .  
and the Arnoes'e don't l ike  eggs. A s  a result, there appears to  be d"&reat 

. . .  . . _ .  . . . .  : : 

ekcesi of chicliens over what &e a"c'tiial1y nebdid for f o o i  They function 
: . I . .  . . . . . . . . . .  , .  , , 

kie&irig up wastes an; .scr&s &6ugbout-'th~ villagee. 1 never saw " 

. ' ,  . . *, I -f.. , , , .  

ihem molested ~ y '  ca ts '& dogs.  hey ea t  &&a, ants, maggots, b&&tles 
' 

I > ., 4 . . .  
( t h e  entire ins&. fauna idch' aa. i s  &&h on the ground and in &otting ' 

. . . . . . .  . . .  . . ,  . , 

fallen' breidfklts) ' ,  pas's, leaf  h&pers, skinks, and coconut meat; For 
. . . ,, ., 

&6 mostpart they forage.& thei* arm'l;. ba t~bme  people feed t h e m  coconut 
. , . . , i: 2 .  

meat i n  the evening, albnk with'all thei r  other domestic animais. Pi&? 
. ~ . . . .  . . .  .. I . .  < . . : \ . 

s i t e s  are' abund&tly found in. these fowi:nematodes such' as ~ s c & i d i &  
' 

. . I: . . . . , . :  
~ a a i i l a r i a .  'Armaria, tapev!orihs,. &id ~;oto&a such as '&iCho&mk A d  

. ; . .  
, , 

&&noeba. Nivertheless the chickex& *hich are. not kept appear 
... 

, , . ., . , ,  . . .  . . 

t o  be hardy and robust, as well'. as p&lifid.. There is plenty for  khek 



. kentire period of the study, except for  one seen on June 15, which was 
I -  ' , .  . . . . . .  . 

, . ' _  .. : .  . . . . . 
'! ,. .&n breeding dress. Hovrever, by September 2, an influx of birds from the 
C 

, , ,porth was underway, as  evidenced by:many yhibh were beginning a molt ' .  -. ... ... 

,+from the breeding plumage. to the wintea dress (new vinite feathers coming 
li -' 

.;in on:.the..black under-parts) . A bird..with .ragged pi--maries occupiedthe 
f; 

{stretch of sandy lagoon beach by ou~.headquarters a l l  summer, and.was 

seen daily. About half a dozen of these birds are found per mile, along 

beaches, reefs, and inland in grassy o r  cleared areas or  t r a i l s  through 
.. , . . 

the foiest.  They forage off and on a l l  day, beginning very early(about ~ ' -  
.. . 

. . 

6 a.m. when barely l ight) ,  becomin~ very active a t  dusk. They are heard ' 
8 

i n  f l igh t  and are active on moonlit nights. They forage in the manner, 

of a robin, on marine dipteran iarvae (~endipedidae), s m a l l  nereids, small 

crabs, .bi ts  of searreed,Halobates blom up on the sand; earthworms, etc. 

from inland. Plovers occur singly o r  i n  groups of 3 or A and may associate 
> 

loosely with t a t t l e r s  and turnstones to the extent that  these three species 
&% 

may join in f l ight ,  but each pursues i t s  om manner of independent feeding 
6 
when they alight. Plovers are the most, numerous of the f ive  shorebirds, 

&J , 
and are the l eas t  restricted i n  habitat. One specirhen was taken; it was .. 

. . . . .  
$1 

infested k t h  mites, but the small flukes @d ,&v& ,tapeworms in  i t s  

-13- A 



be 'seen %$ether. Not unti l  August 25 was a flock seen (6), possiblry con- 
7~lp.y~:;: . p.i. ,. ?+,?:. ,; ? .,'& ,... ; ? . . .' : . : ! ..:*:, ,,.: ? ?:l?i,t rrs  

at Amo, a mating f l ight  was Sean on August 3: two flew high in sm+ 
, - . . "  ; : yjr. r i  . . : ;.: i.-*: :.*: . :" . . ... ',. f. ' ., ,,,',,, c < :  :! . j:.j , ::. 



v- ~ ~~ . -. 
~' , <,)? . - - ..- 

I.' _ _ . . -7 l . . . .  ': *- i,t/~~j:>T . . . .  . . . . . . . . . . . . .  , . .  : , : :  . . .  . 1 1  _t > . - _ 
. . . .  . . .  , - '. ' "' ...::, . -,.&.: , 2 < '  --  < I  

, . . . .~ , '. ' .?. . . 4 
-. 

caught any of them. , .It pr6b~bIJr did, . for  '%t k6pt a t -  €his. type of :' .,' ' .:I 
, . . . 

. - .z. 
foraging, strange:for' this.,slie0l'e'P;;. for  &.half hour, and could n o t  be " ..... - 1 

seen a t  close range nor collected, because people kept coming out on the 

beach to  perform their morning functions,:- thus scaring..the bird farther 
, . 

.< , " ~ . 
and fartheraiPay. Since f6r the most part *hey are s t r i c t i y  confined , .~ . . 

.. ~. 
to  rocky exposures,' +hey come into contactwith turnstones mbre than . . .  -. ~ -- . . 

with other shore-birds, and though they may f l y  wZth these tarnstones, , - . . . .~ . , 
7 .  . 

they forage independently. They begin thei r  activity a t  the crack of - .;I , 
I.~ . 

. . . .  
dam (about 6 a.m.), and are commonly heard in  f l ight  over reefs on --.:-. . ' .  , 

. . . . 
, . ~ .  . 

moonlit nights. These birds are widely spaced, but constantin occur-. ~ ~ 

, . . . , . . 

rence - one on a h k t  every separatepatch of reef, or a t  l eas t  a'coup!.e 
. . .  . . . . . .  , . I  ' . . . .  

per mile. . . . . 
i .  ' '  

. . . .  .. i 
. . . . .  . T U  

II - 1 <. . kena r i a '  intermes, Turnsto~e, Kotkoti- :. It was di f f icul t  t o  -determine - ' ~  ' . . . ., . ' . ,] 
- ,  : . . 

the length of beach patrolled by individual shore birds, but:Bt'least : .~ , 

they were often seen making long f l ights  from one exposed'reef. &o another. 
. . .  

With- t h e . ~ h k ; t ,  however, a -flock of 'four was aroi~rld Ine  Vi l iagea l l  . . .  . ~. . 
'. , a.1; 

summer, and it roamed over a t  l e a s t  a mile and a .half,of .beach. By Aug- .. . . 
~. _/I I 
.i' 

ust  29 and ~ e ~ t e m b e r  2 .an influx of new bircis. from the north was indi- '.. ,:.: i -  ... 
~. . 

cated by flocks of 11 and 14 rebpeotive%y, around Ene. The habitat of the! 

Turnstone is  rocky coral shores, but it prsfers smooth coral pavement o r  

f l a t  pebbly areas vhere it can run along and "t ip up" to  catch i t s  inver- 

tsbrate food. Dr. Hiatt identified invertebrates found in stomachs of ,, 
. .~ . . 

th i s  and following species.' ,':stomaoh of a Turnstone contained-ismall 

crabst D a c r v o ~ i l u ~ u s  rathWnaeC& xwthid.crabs such as fourid in rocky ?- 
2 .  

upper t idal  reaches. A t  the time 'that a Tattler was chasing ghost crabs 1;':. 
. ~ -- .. 

on the beach, the Turnstones mere attracted to  the scene and attempted to  :r ' 

copy the Tattler i rchasing these swift crabs. W i t h  their  short legs,,; ,:. - ~ ' 



, gave- up and s a t  around watching. the energetic Tattler 

The 'Rtrnstone i s  definitely gregaxious - soli tary birds ere only :I 
. . 

t&orari%y away from -the flqck. . They: are, caught a l ive  quid used I 
I 

f ightsrs  by the Amoese. A group is found every mile .or:so of reef, 
I 

- .  
~ & a s i t e s  of the single specimen- taken were mites, slender nematodes ' 11 

a ' $ ;  - - - .:from th'e stomach via& large flukes .and, tapeworms f9om the intes%ine, I 1 .~ .d - ~, 
' &d 'flagellates in the checumh' @&jet# , . 

erf %-km 
Sterna sumatrana, Black-naped Tern, Keer brik.- This small tern i s  found 

. . 
abundantly where there are sand spi ts  or gravel exposures (for resting) 

near large expanses of shallow water (for feeding). A s  many as f i f t y  were 

seen together. Adults, immatures and juveniles could be recognized by 

tki& distinctive plumakes, . bu&there ..mere no newly-hatched juves to  be. -?- 

s ,  indicating that  nesthig had''%ak& place. prior to .  our study. A 

flock of 'nine 'was aroiind-he Villag6 a l l  summer; in a good noddy fishing ,,, 

flock, the& would be join6d:by others coming in.10~ and straight from 

great distances, attracted by the milling noddies. The nine used to  make 

a circuit  of the a n m e  each morning a t  about 6 ~ 5 0 .  They forage by 

diving from about 25 fee t  above the water, but sometimes swoop low trying. 

to  cakh  'small flying f i sh  i n  the air.  They do not poise before the dive 

,as do the Ctested Teins), but  plunge r ight  in with no waste4 motion or 

time. They gather a t  favoCite reefs as. %hey are exposed by the t ide  and 

spend t i  l o t  of tinre sitting there on the ricks a t  the witerts.edge, often 

joined by Crested'.Terns. Two specimens were t&.en;. their  stomachs con- 

tained the clupeid Stoledhorus delicatulus, the herring-like f i sh  sought 

by Sterna and the noddies when driven to the surface by tunas. There 



. .  . . . ., . . 
I1 

Thalasseus b e r ~ i i ,  Crested Tern, Keer mot.- These giant terns feec? on - . . . . . . . . 
mullet, the clypeid Harenmla ovalis, and sometimes chase flying fish.. 

..:. - . . . . ... . . . . . .. . . , . ., , " . . . .  ..:.t . . . . , . . a 

They hunt by diving from a height of 25 to 75 fee t  as fo.llowst a bird 
. , ~. i. ..,. , . .  , . 

over a favorite shallow water fishing s i t e  swings into the wind, poises 
. , .  :, . , . . .  , . . 

and rises, suddenly faces down and ro l l s  about a -half turn as it plummets 
< .  ' .  I ; . . . ~  , . . .  . . .  

domn to  sink half under the water, r i ses  into the wind, swallows, shakes 
. . . ., , 

out i t s  feathers (clearing them of water), f l i e s  straight on, then circles 

; the lagoorf, bund  from one &d of the. &*ox1 t o  th6 'bthee.: T h y  are: 

a , widely distributsd in the lagoon, b u t  do not go f a r  out ,over the ocean. 

. I They do not join 'the noedy fishing flocks, but feed on Weir own or i n  

2ompany with Black-naped Terns. They are active .from aam t a  dusk, but 

-*%pend much time sit-bihg together on rocks. Two edults and 3 innnatures 
I 

were usua,lly around 'Ins Village; soaetimes others johe& them .to. augment 

31, -the flock to 9. o r  ll. The specimen was 'taken, ivhikh, for  parasites, had 

. . .  ~. 
'e%nly mallophaga and mites. ' . . 

Anous stolidus, "Large Noddy", Rabit.- Those birds were seen on the ocean - . . 

between Arnoand Majuro and verious parts of i\mo Atoll: a few a t  
. . . . . . 

Arno Island, Pikaareji and Autore, many along the western part of Ine 
. . . . 

Island, and huge . concentrations . from Nameji to  .':he eastern extremity of 
, . , . . . i i .  , 

the atoll ,  where they vastly predominated over the ,%all Noddy. Big . ' .  
fishing flocks were observed in"the l a t t e r  area, where they differ  from 

Small Noddy flocks by their  continual whining cries. The night (no moon) 



was made hideous by thei r  growling and shrieking a t  Rnkaaru, where they 
. , .~ 

-., . . . flew..amund %the trees d i ' n f & t .  .Thi'iext morning they were a l l  s i t t ing  
. . 

around roosttng i n ' : phs ,  i;n:.two large concentrations. h e  a t  hutore 
. . .  

acted menacingljr, 6s i f  'it tA&&hmt6cting a nest, but I found no I.  ,. ~. . . .  . . , . . . . .  ~8 . . . .  
., - . . actual, evidence of nesting a t  th is  season. one specimen was taken; it 

had no inCernal pari&t6s, but ' in i t s  &inage were mites, mdlophaga 
h 

. . and louse f l ies.  The food koxki~& largely of bait  f i sh  scared . . .  up by .- 
, .. . 

. . , , , . .  .,..: , . ' . I .  . ' ' . - . . - 
tuna. 

Anous tenuirostris, L i t t l e  Noddy, ~;kar.- The various roosts where - 
these birds congregate between feedings seen t o  have in common that they 

are on the smaller islands near extensive shallow water areas, and are 

i n  trees, from which the birds can keep track of the fishing flocks out 

i n  the lagoon or ocean, and join them a t  appropriaee times, Large roosts 

1 were a t  Island No. 7, Tagelib (two, with old nests i n  breadYruit trees),  

-.I I : I  - ,; . . . . .  Autore in 0chrosi.a and Scaevola, Nameji, Pikaareji (breadfruit), Dodo . . 
-. , ~ < <  

r (~caevola) and East Tagelib. There were smgl ~ o p s t s '  a t  Mareri, Kirage,; . . . . .  I . ' .  
+... . :  

=a and Rakaaru ' (nine birds i n  a mangrove tree ? i th  an. old nest). A s  in- ' . 

. 

. ,  .,. . . 
. . .  . . .  

f& dicated in my previous report, Noddies feed in  large milling:.flocks on bai t  

- I -  f i sh  scared up by tuna. They scoop these f ish  from the surface as they 

hove~,..oe. part ial ly l'est on the surface. They foiidv; the movements of 
. . . .  . . .  

, $he tuna .to n'm schools.of bait.  fish, so they are always there when 

the spray begins to.fly. Another entirely different type of foraging 
. . . .  

. . .  . i s  indulged.in .individually - birds patrol the shores scooping small f ish 

. - %  I . ,  , . , 
oqt ;~ . f .  shalloar pools. They thus 'cover vnsC areas i n  the i r  feeding. 7 .  . .... 

r~ :-.., . . . . . ~. 1 -  . .  ',; :I:. .- Thie species is more abundant th& dtolidus, being overshadowed by the - . . . . .  
' P  . . .  . . 

1 _ larger .fom only a t  the. eastern' t ip '  if the atoll .  Seven specimens were - -  ' 



.. stomach; possible larval  taljeiormh 'in tii" intestink, aridJ flagellates 
I '  

W ~ p a e c a .  Only individuals with large caeca have the fliigefiates. 
. . . . . . ,  . . . . , . . . 

-is, alba, Fairy Tern, Mejor- These were. found ip pairs or  small 
. %. , . .  . . ,  ...,,. . . 

. groups around ,conspicuous ,woad-leaved trees .where they roost. a t  various 
. . .  ., . , , . . ! !  . r .  

times of the day q d ,  night.. . Their behavior is indeed 'mysterious, apd 
, . .~ . , ~ . .  .. . . . . . . . 
never once did I see them . feq .pgr  Shortly a f te r  dab I would see in- 

:: . : . ,:, 

dividwls  ,and small groups ~omfng ip f~om the ocean. The$ were often . .  . . i , . , . . . . .  . :3,- ,;: ,. , . . . . .  . ,  

seen parrying fi,sh, arouqd < .  a?: . , a.,.diqlay . , , . , , a % , j  but - .they seemed to ~&&3 a l l  day . , A .  ,. , . .. : , r .  , 

calling, chasing and f lu t t e r ing  and *oostpg around w a n d  breadfruit 
. . .  . . . , "  . . , ' .I . I '  

trees. One specimen was @en; i t  was. parrying a dried. &inch' flying . , . . . !.. ~ , . . 

fish, Exocoetus volitans in its b i l l ,  and'had in  $ tg  stomach part of . , . :  , , . . 

another. flying fish, and a hard shiny. seed, which it may &&'picked off 
,. . . . . .; 

.. ' 

the water. 'Phe only parasites were mites. Though there was' much chasing, 
. . 

t l l ing and bearing of f i sh  tokens, there was no evidence of nesting. 

. <I i .  
. . , . . .~  . . . . 

Ducula oceanica, Micronesian, Pigeon, . - .  hie'.- For %he .distribut$oh . . of the 
Figure 2. 

pigeon, see the accompan@g . 
, 

map%/ It was absent from many suitable, areas, . .. , . . . . . . 

. . but it might yi-sit them a t  other! seasons or  other years , in f o l l o e g  the 

breadfruit crops.. Hovprqr, the natives knew of no such"movemeri$s, end , , . . 

recognized them as  .pre@ent on Avo, Ina and the, eastgrn. h o p  of the 'atoll ,  
. . 

. 8  ' . 
, and nowhere else!. Some, but not . .  , all, of the individuals were defiqite1.y 

. , .~ , 

breeding during the .summer. A n~.st ing p@r was observed incybating from . . . . 

July . 1-18 ,  . but.failed in i ts  efforts  and deserted >he s i t e  by July 21. 
.. . . . .,. .., 

One bird would pick off coconut leaf le ts  from dead fronds high in the  . % 

, . trees and,,would pass them to  the brooding. bird, which . , would then inco;- 
. . 

. . 

%f9- 



poFate.them into thq nest uxiderf: her,, &XI the axi& of a coconut frond. 

There. ... mas very li.ti&e. such chestlrrg material aside the coconut 'cloth 

that  .nztural:y w~riLd be. fqund at ;the base of the frond, for noue proieeted 

.,into. .view. . .~ , . :,... ........ - . . , .  . , .  . . , , 

Pigeons travel long distances from one breadfruit grove to  another, 
... ., . r .  

., . . .' :, i 

and f i y  from'island to  isiand. 'From J& 10 h n t i l  the end of  Augxst, ... . . . .  
abiut  10 bird$ were da i l y ' s i e i  devour&' breadfruits i n  a t a l l  t ree in - - . . . . . . . . .  

. . . . ., 
*:+: 

, .., .., - 
. . 
King '~660's yard. They conipletely stripped th i s  tree, but passed over. 

. . .  I .  . /  - > .~ 
. . . . . .  . . :  

'adjdcekt trees. In addit& to  breadfruit, they were noted ea'ting 
. . . . ... . . .  . . .:;. . . . .  

Allophvilus f r u i t  and'pRpaYa blo&ms. call-notes were to  be heord as 
. . 

.. .  . . ;..a 

' early as 5:45 a.m. &id the birds are active i n t h e  breadfruit t ree  u n t i l  
. , 

, . 
about 6:'30 ~ . m ;  &me are kept as  pets by the people; they are reco&ized , 

. . . . 
&'being &6d t d  'eat, b i t  with the absence of guns, they are rarely i f  I 

. . . . .  
ever taken for  thai  $rpose. ' They apparently have forgotten 'the various 

' 

thods of 'ca&&e. G o  specimens were &ken, &d their  . only . 
. . . . . .  . . . . . . . pa&sites rere bird-lice. 

. . .  . , . . ,  : 

' Ibdnarnis tai ter .~i& New Zedand Cuckoo, Udrej.- This soli tary species 
. . . .  . :  . . ,.. :. . , 

: i ' .< .. . . .  . , .  I 

6'peiids i t s  %&te-r" hire  &d ireid;, & ~ e s  '~.eal&&. single 'birdk were 
. . . . . .  , . ,  . . . .  . . . .  . . . . . .  

. -  ' s ie&i3 t i m &  i n  v&us df the ko l l , '  alwsys in dense fwest .  
. . .  . . . . . . . .  . . .  i . . '. . : a  . , , :  . . 

aid$ 'bne"vas 5&n' in: the s&&a tv&e in succession, and it is l ike ly  . . . . . .  
. . 

'thdt .they roam over &at' distances. Thei-e is  a' rather s e t  '&ittern of 
. . . . .  . I _  . ,. < . , . . 

i c i i v i t i i  a bird i s  usually f i r s t  s~en ' f l y ing  stkaight Ad 'swiftly t h m ~ g h  
. . .  . . . . . . .  . . ..: . . . .  

the trees; 'it ahghts  on a dropping dead cocobut frond, walks swiftly up 
. . . .  .. , . 

it, %it$' &ry$t i l l  for  a long ti&,"then ieaps from frond t o  frcnd, 
. . . . . . .  . . .  ..... ... * 5 . .  ? . . . . 

spira l l ing upward into the of the Gee, and f tnal ly  f l i e s  off . to  
. . .  . . . . . . . . . . .  . - " . ,  , . .  

another tree. Tv,ice'tiie$ were. seen near the ground, where they v:ould 
. . .  ..... , . . " ., . . . . . . . 

have ko'go i n  order to catch ~ r o i n d  &@=. They display great ag i l i ty  in 
L .  

. . .- - . - .  ~ . - 4.0- 
. ~ 

I .  



A single .sp$oSnqn. .......... .qhi:bh was preserved. . ,. . . . . . . .  bad eaten a a. four- .or five-inch, . . 

Bro.m :@&I&,. 5 gr~e&.k&d%d&, .am+ a roach, . .Fl.agella$es., were r.presq$, in 

. > ., ,.> , .  . . . .  . ,  ,: . +  . . . . . .  * .  . ! ! :;. , 

 elo oh in us' roseive&ris,  orp poise, ~ e . -  The same schooi of ;b&t 20' I 
.. : . , .  . . , 

individudls played for  hours on sunny mornings off %he a g e '  of the 1nei ~. ~ ' 

ancEprage: reef ,on various. d v ~ s  from ,Jqne' 23 to. August 22.; ,! &other (or : 

possibly: *he s a w )  schoo$ .pua~; 8 6 ~ ~ 3  of$, t 9 ~  .edge of. the ocean ~ e e f  . a t  . 

Oawght; by natives a t  P&a.air:~j.f,:had, app~eptly be% @?ivy- in* the 

 agoo on..:^. Ijr; .Hiatt: has a.conpl&e: aascy&&ion @ the fantast ic  . manner ~ 

3x1. which Cheyia~e W e n   dive^: .3hex.+pg .muck, ,pr+,qed ,as food,. gnd ,y&r&ous . . 

-?sev%ng: devices are .made &om t h e  j@y ;b,o*s. r i w L .  saw no porpoises. *side 

the  Axno lagoon. .E>notad ddff eer;enb.type- n&M a . l ight  patch !on, the 

back, half-way -petween:\Rmo. and .Mnj"~ro on Aygu$t.,9. I -have furnished 

D r .  Remington Kellogg of the U. S. National Museum $th the. . skull .!,, and 

a l l  my notes in' the hopes that  he w i l l  be able to  identify fo r  u s  the 
. . . . . . .  . . . . .  .! .. . . a . .  . . .  . , ,  . . ~, . 

various kinds, Tvo specimens mere examined for  parasites, and'1 found 
. . .  :..... . . , :, . ' 5 . .  . , ,: - ....... 

only tapeworms; one large kind w i t h  head' embedaed i n  'the ' l h n g  bf'tite . .  ; ~ 

. . . . . . . . . .  , . ..-, . . .. , . . . . . .  . - . . .,, 4 .. qmmmwh. ' ,  .'I rectum, and a second smaller kind in  the duodenum. . , ..- . _: - --j ;] 
.:* , ~ . 

I # @ *  
. . .  -,. ,, . . .  ..". bi && $ *?- >:--..-: :~ . . . .  

Pig,  Bik.- Pigs .are ,en only, z i a l  occasigns. ey are not 

penned in, they tear up everything includingthe flagstones that  mark 

the roads, and a l l  tkmsmaller v;zgetation. This destruction.was seen a t  

the southeastem,port~pn.?~S,Ine. Usually they are.kept . in . l i t t l e  log 

pens a t  the edge of..the lagoon beach, .and must be fed scraps and co'cqnuts. 



,A greatita:15uitdmce of pa'i'&ite$ wer8':fodnd in the nWeA'stools examine& 

the protoioims Entaiuoeb~, Trichomoflaa lirid &antid&um.,~ and nunidrods 

nenia6od.e .Prbrms, n6t all 'Yde!i%%fied yet, h'% includixlg seVemLpathogenic 

species as  well as Trichuris. ( ~ h e s e  Trichuris ova had.Wsomewh& &if- 

ferent shape from those found so commonly in humans, and doubtless rep- 
.. , . . .  . . 

, . 
resent a different species.) . . . . . . . . 

GaT, nuj .- Strange, t o  say, ;1:I'foilnd no fera l  cats. out in the  wocds, 
- .. - 

though I did see them stalking' &ts out along the ;.trail a t .  the we&: .: 

edge d f  Ine Village. A female'brought %wo eats within & hour Lo .her 
.- 

nest  &d&r"our house. They also. ea t  bi-eadfruct and: coobnut meat, and. 

stariil around waitin'i tYieir %urn. when'th~ chiclcens artd.0then.r animals are 

being fed coconut's i n  th8 ,evening;: They to' b on friehdly terms 

vrith 'the chickens and dogs and pigs. They aVe common pets, &d appear 

t o  be of great use in Ine Village because they catch house rats .  All 

are r a t & -  thin and scramy, and t h e  l ighter  colors pfiedminate in.. 
. . .  . . .  . . . . . .  . . .  . thei r  mixed' $tdok. . ,  . 

~ ~ 

. . \.  :. . 
. . . . -.-@#'&- ..t . . , . . . . ~ 

. . ' 8  

bog am:- Abundant ardund houses; none noted I-ar from numan com- 
. . . ,:., . . , .  . -  . . 

panions. The dogs a t  Arno were of robust construction, and were a l l  . . .  . . . . , . .  , . ! . . .  . . I  . . ~. , 

. pretty much the same i n  form, and yere mostly short-haired varieties. 
. \ .. ..i' . . ,  . . . . . .  ..: ... ' 8  . .,: - . -. 

They find cool places to  l i e ,  preferring the soft  sand dug up by crabs 

'&ig the. $hi* r o w  ;h& they' bpen'd .iuch of the day;..each'.in. i t s  'hh 

~ & o d r i t k c o u ~ h .  Tk;ere &ewer& v e r y  Sew ?ehbXes itrtiund. h e  ViZ&a&e,. and:. 

1, * 
naturally each .i;ii% .en&nce .pf dn6 ;cau'se'd a'seirsation! 'Uso .there were 

I - ,  
, b ~ . -  . , . . fe& p u ~ ~ ' i n ' ' e v i d ~ ~ c ~ ' ' i  aids'$ of ..thr$:.dog% th&re+%ere. old battxe-ecarcdd 

II. . - .  veteraris lirfid"1ive'~ in"t6e kiopes and expeetations aver :their.:daily battles. 



They are  f r iendly but ra ther  independent. One par t icu lar  la rge  one 

mas a companion of the group of  children who used t o  bring us  specimem. 

He would bark and hunt with them, c i rc l ing  through tke undergrowth when 

they were out  hunting l i z a r d s  a d  rats, He often scared akay the herons 

t h n t . 1  was. studying, ond delightsd i n  chasing birds  d o n g  the beach. 

These aogs eat 'coconutmeat along with the other  domestic animals, and 

do not  catch much of t h e i r  own food. On Majuro, however, they roved in 

~ C k s  along the beach and were sa5d t o  corner and.catch f i s h  cooperativelv 

from tide-pools. 

'il 

Rattus ra t tus ,  House Rat, Kijirik.- I found this r a t  only is and neer Ine 

Village, but it is  s a i d  t o  occur on a couple of is lands between Dodo a?d 

Tagelib. These a r e  the only places where green Ooconuts a re  cut  i n to  

and eaten by r a t s ;  since the  Polynesian Rat is found so abundantly all 

over the a t o l l  i n  places where green nuts  a re  eaten, t h i s  i s  another 
. . . .. 

l i n e  of evidence t o  q u i t  the dainty Raftus exulans of t h i s '  off&ce. I 
. . 

~. 
trapped house r a t s  on the ground, and also shot several  from ccconut 

. . , , 

. . ' : :  

t r e e s  a t  night; beneath these t r ees  the ground was strenn with green , -*. . . , '  

. '  . : . . . ~. 
i . -. 

coconuts i n  which a hole had been gnawed permitting the r a t s  to enter  - ' - ? ' : J  

and clean out the inside meat. Arnoese s ta ted  t h a t  t h i s  species had . 
: . . .. 

been rather  recent ly  introduced by the Japanese, and t h c t  before t h a t  - 

time, no green nuts  were eaten. My House Rat specimens a r e  of diverse ' 

coloration, one being dark grey, indicative of admixture of native (?) . 
. . 

: . 
i s land  stock and Black Rat stock, the l a t t e r  probably introduced from . . : :  

a :  

ships. 'he& rats dirl considerable damage t o  st,ored copra end food in ' . , '  . . ,  . . ...... . .,,:- - 
the  Ine s tore  and warehouse, $nd may b e a  contributing reason f o r  the ' - ,  

. . . . . . ' .. . , . - ...., 
I f a c t  t h a t  the copra was always shipped out  t o  ~ a j u r o  a s  often as . .. ,.:.-: . 

' 

k : ; . '  . 



, - 
A: 

possible. . 'hi0 nes ts  yeye foutb-&,:a!few inches apa r t .@ a down rot ten 

coconut  log; oqe con%ained 6 young; the other, 3,. ident i f ied  a.s t h i s  . : . 
. . . . .  . . . 

.. species by the i r  size. . Thenests.and t h e i r  location, however, were , . 

exactly l i k e  those of Rattus exulans, and the, houge rats. e i the r  "copy" 

exulans i n  t h i s  respect, o r  have appropriated these neets  from t h e i r  
I 
,I 

r igh t fu5  ovmers. TVJC uqoccupisc? nes t s  were found near the t r e e  workings; j 
they also resembled the  nes t s  of exulans. House Rats were sometimes 

seen out in the daytime; an indication t h a t  $heir numbers are grent. 
. ' 'il 

None were found i n  my t ransec t  area about a half mile from the  .village.. 
.\I 

I ,  
They are  caught by ca ts  i n  tom,  and some of the people s e t  t raps  for  

them. It ~:ould be easy f o r  the boys to k i l l  them %,y placing husked 
. . . .  I . :. 2 . . 

coconuts (open;d a.t one end) near t he i r  holes, waiting f o r  them to ' . 
' 

. . .  . . . .  . . . . .  . . 1 
enter  the nut, then crack dolnn on them with a club. Four specimexb ' 1 

. . . 
i. 

I 
. . 

viere preserved and sent to the National Museum. Stomachs contained ; ! 
. . .  . . . . . . .  . . i 

coconut meat and p lan t  m n t e r d :  Two r a t s  shot from t rees  i n  I: 1 
. . . . . .  . . - h" ' 1 

torn had no ectoparisit&,' but  others had mites and ' l i c i ,  b& no fleas.  ". 
. . , . . . . .  . . . . . .:. . . .  I: . . 

; i 
. . I 

There were abundant tapeworms and stornaihnetkodes and f l age l l a t e s  k;; '1 
. .  . ' ,I . . , . .  - , 

in the  caecum. fiat tapeworms sometimes i n f e s t  humans, but I found no -::i 
. . . . .  ~ 8 .  - . . . . .  Lr- '1 ;. .- .,  

evidence of tapes in the  human s tool  survey. ! 
: .., 

I 
.- .. - . . 
. . .  , . 1 . . - ~ . ,  . .... . -- . .. : -~p  .- The chargeof eating green' cocok t s  i s  a serious one indeed, end , : 

1 1 . . . .  . <  . . . . . . . . . . - . . , , . . I . .  , . .  . . . . . 1 
. - I ...... is  already thecause  of some concern to the  people. (Coconut crabs - sL,+ .. ~ 1 

. ,  - . . . - . . .  - .  . . . .  , , <  ... . .: .I 
. ~ 

- 
:. . ,  , -.!. .  see'^. Hia t t l s  report  - and ~ o l ~ n e s i &  Rats ea t  016 fa l le<"ni t s ,  - ~ > - .  . : 

I is.. _ . . ~ 

- .+,; 8 
. .  % . . .  . !  . . : 

:-< 7 
> -  . .; 

. . . ~ , .- ..%,- . gleanings from the copra crop l e f t  on the ground because the people by . . ' , 
. .,.-. - . .b:; f . . . . . . , .. , . . .  , . . .  

. - .~ .:+, 
'.:; I 

:II .... .- .- 
- ~ no means take a l l  the available nuts  f o r  copra. In f a c t  they work 'the I:: . i +, ,.s; . . . . . .  . . .  . . .  ... _. -. . . . . . .  . . 

..?I..' . . - .  9 
. : -  copra in a sporadic and ra ther  dis interested fashion;) 1"think it k l d  , . - .. -::! . . . . . . .  .., .' . . . . . .~ . . .  " . .  : . . .  . . : !  i. . . : 4 

be easy to .eradicate  t h i s  r a t  from the few plsces where it has become' :;: = 1 . .~ .- . . . . . . .  :, ' ,. . :., . ,,\( :.., : : . . . . . .  I. . .  , . - .  . . .  . . .  . . . < '  . ,  . 
, . '  . . :a. . ~ .. established,, by o r  trapping o r  by running them down with dogs '- -~ .  * .  

8.. . . . .  , . ,~ . , whenever the p i l e s  of o ld  coconut husks a r e  burned. A t  l e a s t ,  those 
. - 



. . 
the  h n k w ) .  Ql , 

1 > , .  : ., . , 

. . .. , i , _ .  : I .  .. 
., . . .  . . . 

Rattus exulans, P o l ~ ~ . s i a n  Rat, Kijirik.- This l i t t l e  rat i s  abundant - . 11 , .  . . . I 

and geniral ly  dis t r ibuted e%n. on some of the smallest i s l e t s .  So m&y 
.., . ,  . 

8 '. I :  .. 
seen bouncing nimbly across the trail by day indicate  tremendous ;urn- 

. . ,. ., 

bars. They can a l so  be seen climbing up and down trees ,  and poking 
r. I, : 
6rouhd in::%he i n t e r i o r  bf the p i l e s  of coconut,husks. The nest ,  a !; 

globular mass of sbfk dead lewreS of whatever plants  e re  hendy (Pandanus, 

Poly~odium, coconut cloth) about f i v e  incbes i n  diameter. i s  found inside 

of  rot ten logs, stumps, among Vne hanging dead leaves of P~ldanus,  and 

two'were found each inside of a coconut husk. The r n t s  a re  ceught by 

cats.  ,Near the nests,  o r  on favor i te  eating places i r ~ ' p O n & . g ~  t rees ,  
= ... . 

e&n ,.me& of ~ r i m ? e i t ~  pr6cumbons accum&.te i n  sibs. A s  determined 

by a microsoopic comparisoa of  stomach contents and coconut blossoms, 
., , , .,: 'f :... . ~ . . . . 

they e a t  coccxi t  blo&idme; md are  often seen a t  ni<hJlt climbing i n  the .. .. ,. . i , 
. . . .- . . . . 

flowerinq stalks.  T.?eir'm&L.n food is fa l l en  coconuts. In  sp i t e  of*). : : ;c:,r . . 
, ,  . ' ~  ., . - :i 

'. , t h e i r  abundance they have l i t t l e . i f  m y  i n f l u e ~ c e  on the copra production .. , 

fo r  only a sn?sll pa r t  of tine available nuts  are,  eve r  harvested.: 

My Ine frlends, rith @ h r n  I t ravel led t o  several  islands, in an 

e f fo r t  t o  be of help in my l o f t y  researches and deliberations,  woulc? 

i. I 

en t ice  tinntse tw.e l i t t le  rats out  from the p i l e s  of husks by s t r e ~ i n g  
: . -  

f r k s h ! ~  opemd nuts  around. Ui'ithin a minuteor  so th€ r o t s  would come :: a , , : , ,  ~' 

. . 
out,  att-acted by the umell, t o  be greeted with a r a k  of blovrs upoi the  ;:. . 

. 
head. My fr iends vmuld- then come to. me, triumphantly besrirtg r a t s  

whose heads were reduced t o  pulp. No amount of explanation sufficed to . , . ' 
. . . ,  

~ - .~ 
ge t  them t o  change t h e i r  aim; apparently a block is  involved, for  when ; - . ~  , - . 

. .. .. . . . ,. . 
.. : 

. -25- 



measuretnents 17, and saved only 7 which ha6 good skulls (trapped or  

shot a t  night). These specimens had mite$ and l ice,  flagellates i n  
., . ! '  . . . . . . .  I . . . .  . : . . . . . . .  . . 

0 

the caecum, whipworms threaaed in  the stomach lining, la&$ nematodes 
. . . . . . .  . . . . .  I . .  . . .  . . .:.. 

i n  the stomach, tapes i n  the intestine, and abund&:t ova of tapeworms 
. . . .  , , . . 

and nematodes in thei r  droppings. No biting true'bugs (such as commonly . . . . . . . . . >  . . . . ,  ..... , carry blood c?iseases of rats)  were found in the nests. 

Homo sapiens, Man, Armij .- The predominant. vertbbrat.5 ofi land, but far  
. , 

out~umbered. by several &pecie~'o'. l izards and' by 'the Pdlynesian Rat. . . 1 
. . , 

Signs of his  a c t i h t i e s  a r e  roads; tdls , .  .pi les of defunct coconuts ~. .: , 
! 

(the most important habitat of the smaller skinks, geckos and rats) ,  a r t i -  .: 

facts  such as  baskets washed up on the beach', steps cut on coconut trunks, 

housds, etc. Man's miin influ'ence.'Gn &the r e s t  of t h e  iaiid knimal and 

plant v:orld is the clearing'of undergrov.th to  fao i l i t a te  coconut growth, 

and the burning of th i s  trash. Thus the inhabited islands are very open 
I 

. , a  

(below the coconut and breadfruit canopy), an extr&ne of which is  seen a t  : 



. - ~ . .  > 
a- , ' . .  

3 ... . :A'. . 
. , . .  I ' " ..f. * 

. . :. .L ,.. 

co&ez%ing -parasPte&, . the.;folloPying is  the- i e su l t  ,of t@e..hidbep . . .  . . .  

Survey at; Arno dnd' 1h.e Villages, Msr 2..and 3, 1950, re$pectiv@y: 

Aho: 126 stools, .lo ,negative, 9.'h~okworm, 6 TrichurFs, .2 yiardia. . . . .  . . . . .  . . 

Ine: 127 ptools, 98 negti.tive, ,2. hookworm,. 12 .Trichuris, 1 Ehteroblus, 

9 Giardia, 2 Trichonomas, 7 .  Chilomastix,. . .  . . 

. . .  
My own &mey of :I00 stools .from Ipe Village was conducted with . . .  

the,assistance of. W. :Abija, who. colleoted the sqples .  . I estqined a 
. . 

dirtact smefir' &id a ,salt 'flotatgon .of each:. I keserved 40 slides..of . . . 

pr&ozoa for  further and more exact determination. The following re- 

s u l t s  then are f ina l  fo r  the helminth ova, but may be amended l a t e r  fo r  

the protozoa. Only 36 stools were negative, thus indicating f a i r l y  

extensive contamination of food by.humbn excrement (indirectly of course). 

Frequencies.of. wrious parasites hd'handless. . inmates . of the. human in- 

s m a l l  f lagellatee IU 
-4 

TrichomonagaT e ?&? 
U.f:.' 

1'4 
. ' _ .  ?* 

&"W, -- 
Giardia (cysts bnb)  : 5 

. . . . . . . .  
.~ . , ,._ 

smell- amoebae ..... .16 . h@+ . . . . . . . . . .  . . 
' 

Ehtamoeba not ye t  identified 10. . . 
I.: _ . 

Entamoeb,a histolytica' . , 1 2  (of which they were eating 
red blood c e l l s ,  in ' only three) 

b . .  , 3.h .fi , . ~. - ~ 

1 .  '.' . .'i3 . . . . . . . .  . . .  
Entamoeba & 

lhterobius 1 (usually not found i n  r : 
stoois, $0 th i s  is ;not  an indication of i ts  . . . .  
wtud prevalence)' 



, . 
- .  - .  - .  .I . - '  . - ,~ . ~ . 

. . .  . . . ~ 

. - .  

. . .. 

. . 11. , . . . .  . . . . .  : -Only . . .  the three people yith E.. .@&&@&a ,wes t ing  . red . . blosd : s . , .  

. . . .  
' .. ce l l s  xould,be liable.. tp  h a v ~  sgmptws . , or  .. . impairmept of health 

, ,; - - 81 . ' .  - ~. . 
I - i- 

........ ; , -. . . (amoebic, dysentery). Ehterobius of course causes, severe itching,, but 'ic;, .~ 
..... . ~ .  . . . > 

. . . .  
., .. .. , 1 ' 1  . . f - .:, 

; .. the hooks were ngt numerous . . .  en~ugh~,?.? :cause. . symptoms,. . . . Giardia ~d ~. . . . . . .  ;.. . ,.. .. ' ,  . /  

. . Trichulris are usually haq~less, ,  . . .  and. ... rqgt, . -.. , of. the l ist  is dws 
. . . . . . .  . . .  . . .  .-  ~ - .  .d' . . .  r~ - ,  % 

- ' - # ~ ;  .; I harmless. a1 that these r p u l t s  s$ow j.9 that  ,the mechanism for trans-;; . .~ -. 
~ - - ~ 

mission of intest insl  ..! parasit.es is well entrenched , . .  . . .  at  Ine, and that 
. . .  i,. 2 ,  . . ' '. . . .  :. 

- . ' ': there is a reservoir of hookwo+, . , and amoebic . . . . . .  dysentery , vrhich ., could . . . 
r -, 
, :1. - spreed i f  there would be,,@. -.-. further .., lapee in the maintenance of smitary  . .  , :: . , 

~ . . 2:. ~. . ~ .  
. . .  I 

- . .... . conditions., . .  .,::.< I , . . . .  . L 
. , .  . . . " ?  . . : .  

, .. . ,'1 
, . . . . .  To summarize. i n  -.the? way, only 8 people out o f  . . the,.100 . - .  I -  

had na; &, .:"" 

~, 

potentially patho$eniq,.pr?sites, in the followipg. combinatione: .--r . .  
. . ! . $ I ,  . 

. . . -- . Lieonbed:. Trichompnas.. g. histolytj.ca, hookb. .~ichurjs .  .... . . . . .  . . . . ,  
.I.. 

- . . 
Aikuj: E. histofytica with red blood cells,  Trichuris, s m a l l  . ~ .. - : . ~- 

flagellates. . . . 
,:.'! L : .  . ., ..,- , :  . . . .  , . 
.- . . . . .  

. I . . 
Torta: hook, Trichvris. 

. ~ 

. I* _: - ' . ..I . . .  . . . ~ ,  . . .  .,...~. ; ~ 

. . E. histolytica ~ i t h  RBC, hook, ~rich&na&'bther .~ . 
. , . . Lint: - .  ~ . 
. . - . ' . , .  ., fle.gell;akes, s m a l l  amoebae. , 

. ~ .  . . ~ ~ 

.... I . .  4 ~r-(; ' . . - 
.I . '  ' - . . 8 . .  Idotodrik: Entamoeba coli,  E. histolytica?, hookn:om, ~richu"ds. ~ 

.- . . ~~ 
i ,  

.. . . . ,  ~. , , . : .,~. . .  - . ' 0 , :  -. I i .  ! 
, 1' = .  -. . K i j  eia: Enterobius. ~. ~.. - , 

. . 
r , ...- - . . . . . . . . .  . - ,. _~ 

. ~ 

. . i 
- .:i - 1  . . Lawir . E..histol*ica with RBC,,,~lchomonas. i . . . . .  :' . . 

. . . . 
. ~ . . - .:- . . . . . . .  .. , ; * ~ ,  

~ - - -  ; 
. . Overton: E. histolytidi? , hook, l'richuris. 

8 . 'I. .% ,.+ ~. - . ~. . 
.. . I  c 3 ; :  ; . ' , . I  - .  ' ; < .' . -. . I . ,  . . . I 

. . ~. . 
. . . . .  , I  . ~ 

- 1  . .-+_ ;: ' : . . .  :.,: ,<:. '1 :. . . , . : .., &neral Remarks on Pa~ae i tes  .' - , . C - , . L .,-.* . . .  . , -% .I 
~ . - .r~r'G 

~ . .  , ~ ~ 

. I  - : . . . . .  8 .  . -  - . . ) : .,: . .  
. . - 

. 6. 
,I 

- ;; 
No protozoan or helminth parasites of the b lo~d ,  ?ere, found i n  any : . j  

. ~ ...: .!:? ~ j 

. - 
- F , , .  of the lend vertebrates. There are fewer kinds of. intest inal  poras i tesr '~  11 

. . -  . . . .  . . 
....I . .  

. ~ , #  here than i n  most tropical areas. The cause is doubtless the paucity of 
. I .  ,. .. - 

. - . .  , - 
. . , . . .  . . . .  . - ,  

8 ,  , .:. . . . .  - . . . . . .  .... , . . . . . .  . . .  - 
~ ~ 

- .  - ~- . . -C . . . . .  -28- . . . , ~ .  . - .  . .  ~ . - .  - .:... ' . . : . . .  . . -  . . . ~. . . . . .  
. . 

. . .  . . .. - 1 

1 .-, . ' -  . .  - . . . .  . . . . . . .  . . I ; :  . 
, .. * - .  , .  : I ,  

~ ~ 

. . 
' ,  

- . -  
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c . . - .  

. . - ~~~ 

. , ~ I .  - ~. . . . . 
8 .; . .A d - , -  - , ,- ,.-. . ' . r . , : . - - . '  ' 

? . r.:a..;...:.'..:L-:.:...-5: 1 --+,.~:.-,~:'. ~z .I . . .  
animiil l i f e  as- compared Mth larger land areas* .ktsulting in few o r  no 

intermediate or reservoir hosts, necessary i n  the l i f e  cycle of many 

parasites. ' The pkrasltes tiiat ~ e r a , ~ f o w d  h e  .almost .all .of t h e  sort  that 

need no intermediate host, and are  passed direct ly  from..bne infqcted'per- 

son 'or ininial'to the next , , . .. 

. .  . .  
The rklteon that  there a r e  few. human parasites on Ine,. i n  addition 

t o  the abave reasons, i B -  that the..people by :custom. defecate out  gn tip reef 

wh4i.8: +he t i a eca r r i e s  away:thlEi iexcremenk. There are c e r t a h  wd1 

%stobIished- 6~stoms and kboos :dictating :who goes t o  what part of -the 
I 

reef and with whom - certain relatives can go together,. even i f  o f ,  dif- 

fereht, sexes, others cannot .be :seen in  the :act ..by certain .relations, wtc.. 

.'etc., a 8  probably expounded in M r .  Mason's .rep9rtr However., our. 

,raseme a t  the village u ~ s e t  this'hswienic. smtem. I was guilty of th is  

a s  much or more than the others fo r  I was always.out.along the. ed&e.of 

the island early in . the  momiing lookingat  Reef Herons, etc. The 

people are. very modest about. being seen by us ncivilieedl' fo lk ,  perhaps 

thinking that  we would mieer a% them for not using. modern f lush toilets! 

Consequently they' would sneak out to  the edge of the beach and defecate 

under cover of Scaevolaand Pandanus trees, in places where the t ide 

aould'not reach, and where the hookworm larvae possibly might be. able to  

develop i n  the soil, and infect others w h o  stepped: there-,., .Also .the 

proxiniity of th is  material to  places where food is being prepared would 

I fac i l i t a te  the contamination of.  food by. cysts of E, histolvtica through 
,," I 

I 
' various agencies. Consequently my. recomeridation for  preventing a general. 

~ , 

I outbreak of intestinal parasites on A ~ Q  is3that we stay away from the . 
I 
I villagds as  muoh as  possible, tha t  we t r y  not to  interfere w i t h  and t ry  



t o  ,encourage the maintenance of. $he. 'p:energ$le mrstoai, of these people. 

There are some d i f f icu l t i es  bere ,becaqse..Qe ,pea@? +re. envious of : 

- .  
: cer ta in  of 'the ,tr~ppiriga-of ~,~.,civL&ilzation. .But I think i t  is ,easy ~' 

> convince them to  ,havg, a,,respeat fo r  their~own customs, erjpecially: in 

t h i s  matter of sanitation, as I have t r ied to  do, actually, a t  Ine. I 

-.do not mean to imply that  we should turn back.the,clock and attempt to  

: . shield these .people from our i n f lu~ces . . :  ..That, i s  impossible. . Wiviliza- 

. . ,.. tion",. for  .better or .far worse, .(n)qatl.y, in my opinion, the l a t t e r ) ,  has 

. . .  
~. 

reached .them.:ana has been Wfluencing: tnem f o r  a .long time. But a s  an - 

hu&drLate.practica1 measure ..on. h o  (facilitated icy its distance . . qrom a 

hotbed of weetern c i v i l i z a t i , ~ ~  a t  Maja&)$. is. :tq. e,vwraga .:the pe~p.@~ t o  

continue their om sanit.$r.y. customs. The fp.w .atinking ,pr.%vies that, .the 

Japanese 'built a t .  Ine, w@. soon f a l l  .from sheer weight. & termites. -FRY; 

they'..are ; l i t t l e  used. . . ; . . ., . . .  . 2. , . r 

. . 
, . > 

. . . .. 
. I . _  

Lest it be khought tha t  th!.s isall idle  speqlat2rqq. pd worry over 
. . . . 
~, ' ; -' fibthing, .permit .me t o  dwell upon the, situetion at-MaJuro, that is, the . f 

8 ' . ;. ... ' I ' , .  . . 
. island u:pon whioh the naval base sp.;situa$ed. . Hookvrorm and p+wom, . 

(Etlterobius) am4 oari~pbt there,.. to.  such an 9xtgt: that  .the naval. doctors 

were' actually -considering mass-: tre&tme~k .. .." , . for. hook. . ... . The ., dependents qR 

naval .persphnel.&re .elmoe+, all infested., with pbvom, and have, constantly 
, . 

1 

. . . t o  be trea-terl. for that:ae. w e l l  a 8 . f ~  ho&~ona. I believe that  i n  ad- 

. .~ 
. . dition;..some Asca~is.hastu;med.up there.. %ere is a'large k'+ative 
~. . . . -  . .. 

. . 
were,; uiu~sually (fqr the Marshal ~s l ands )  crowded. There . ~~ 

for  ..them fo. -indu&ge, i n .  their t r@i t iona l  practices 
. 

, . nor,, apparently, I are;:. tipwe .,Wo.ugh, :i.?cilities and/or ,: ' 
. ,... . . 
~. . .bowledge: ;of . their  use; to. accommod& ,thq& i@co,rdjng, ta civil&ed : . F . ~  

~ ,, ' .  
, , 

. standards. The result, ju6ging from what the doctors said about the : 



! 

inc idhce  df hookivoim'aid pihwom, is  just ,a,'&ut a complete breakdoh 

1 of sanits.tion, and imman6nt probability ( i f  not already) of building up 
I 

I enough kiookwoims'ln &o&6 t o  cause s.6tual symptoms of the disease. 

I This consideration b c h e s '  close t o  home, for  Ine Village is only a day's 
1 

sap1 from Majuro. In fact, I judge*that the Tne people who have hookworm 
1 
I 

I probably picked it up a t  h j u r o ' o r  some o"ther island, Because the 

' situation a t  Ine (kxc6pt' s tay the&) is dbso 
! 

I 
.I t o  the interests  of the  hoolirnr)&s.:. 
I 
I . . 

Termites 

- F, 
. . I found three speciesiof t&milt'es a t  Arrio. They occur iti 't~emendous 

r. 1 .  . . 
a n d a n c e ,  and play a most impb&ant and,extensive ?ole  in breaking down 

a i l  wood, d*ad branch& 'and t;i'ees, stumps and logs, on the WG towards 
. , 

i ts  final reinaorporation i n t o  the soil. . f t is practically' impossible to 

find a piece of dead wood that  is not '  iiddled ~ i t h  tbrmites. I f  you 

need vood fo$ &st &,p tqo*e  you h&vi to  'cWt it green. It i s  of 

interest '  here that  the earthwoncs dao .  operate on the wood, though a t  a 

stage subseynsnt t d  thb iermlte work. Taking hoconut stumps as  an ex- 

ample, the termites hork '& .$t'while it is still sound enddry, a dif- 

ferent  kind of termite works'iktfi6 dbper  'portion and evenhally the 

whole interior  becomes damp andgunky and rotten from the act iv i t ies  
< 

of a host of organisms. The worms work in  th i s  sof t  punky mass, where 

they are found in tremendous numbers. Of course the damp climate of .,: . . . 

Arno promotes the decay of mot? by rot, fungi, etc.,.wd the terprites 
. . . . .  . . . , .. . , . 

open it up to  fac i l i t a te  th i s  process. Of the three species found, one , . . . ., . ,.. . . 
is  a very large form which i s  found in  dry w~od above ground, such as  ,.,,,... 

. . . ,. . , . . . . . . . 

dead branches of Scaevola. A small, fast-noving k n d  is  in damp wood ,- 



a t  the ground i.eve1, and mar ove$yqk, a t  the; bo$*m- of pi les  of 

coconut fronds. A smaNL, slow-moving species, a miniature of .the 

firs*, is found in the moat sound w o o d , ~ . . p ~ r t ~ c u l ~ r ~  ereot coconut. 

.:,snags and. buildings.. Three species .was more. thsn Dr,. Kirby expected 

.: t a :  be found here. I. pade numerous slides of the flagellates . in  thei r  

hind..gut.. . The community o r  "faunule" of various species. flagellates 

i s  diffepent for  ea.ch<k.&& of termite, .aqd thus ccmprises a useful in- 

dication of the course of evolution of thei r  termite hosts .  l.t is. the 

action of .these flagellates, either alone or perhaps in conjunction 
. . 

with associated bacteria, which i&es possible $he digestion of 
. . 

cellulose in. the termite. , Tithout thgm, t h e , t e ~ i t e  s t a m s .  

.An additional,note.on,the earthvrorms: Qsse  are much more active 

o r  muscular than those with which we &e familiar a t  home. They can 

twist~and squirm SO violently when disturbed that they can ac tud ly  

. jump .?.ev.erd inches. into the air .  E. watched a Golden Plover trying 
~. 

,. t o  k i l l  .One and -the bird had great diff iculty i n  keeping i t s g r a s p  . , . 
. . 

,- . . 
1.. .. ~ 

. . 
on the large. wow, .end. could hardly subdue it.. , Graund Ehoias eat  the ' 'J :. . - .  . . 

. . ~. I 

.. . . - :. . :- 1 
. ~ . . ~  ~. . worms, for  I. saw &.Black-one viith the end of .&.L~:.ge morn! projecting r ~ ,  ~ - .. 

* .  . . . . 
. ~ . . 

:, ' . . . - _ I ~  

I from its mouth. ..; :(Lqg ,woqns must $e swallpwed gradually, as fas t  as  . ' ., :I 
. . , . 

~ ~ 

. . .. 

. ~ : digestion , a t  the other..,eod,.wQl. permit.). .. . : I --,. . . .  

. . . . . . , . . . .  . . -.?, . . Time of Aetivitr . .  - 
. . .  . . . . . . .  .. .. --- . 
_ , I .  : .- . .  ,Rain is  very frequent here, and does not 'impede the foraging . 

. . :. : .  . .  . .  , . . ~- ' 
< -  -,+: 

. ~ 
act ivi t ies  of most of the animais, except' =kinks. ';he small species 

. .. . . .. . . 

., . .~ 1 
. r. - -  . .. ... . - _ . . I S  '. ... *. . . 

.. ..- I . / .  . 
- : great numbers in the rain, at dthei- times 'suddh show& &uld s&d . . .  . b .  , , :. 

~ ~ 

. . . .  . .  . ,  
. ~ 



i n  &e b m i n ' g o f  ~ i : i o u s ~ ~ ~ ~ ~ s . ,  of whih I. submit t h i s ~ e c o r d  of 

August 4th as a representative example! (Ine Ancorage) 
. . 

. . 
6:15 a;m.Pigeons b i r k i n g h  breadfruit trbe (getting l ight)  

6:20 and 6:44 Brovm kill dosing on their  roosts 

6:j0 Pigeon in  ~ l k g h t ,  Plover flies'.across :the. island- 

5:40 Tattler foraging on reef 

6:50 Two Fairy Terns cbm:%ng in from dceh,  a s m a l l  Noddv 
patrolling the shore. 

. . .  . . 

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

. . 
: p . .  & o b > ~ l t i  &id three ~ a s i a s  roost int  - 

. i . . .  :, 

6:j@ ~ ~ l ~ ~ ~ & . d .  %+$ ,r&, :&$&e trail. 
' 

berofore 7:00 Two H&B&%&~s Gut 

7:00 (getting dark, turn on f lashlight  and shine:) 
Big Geckos on. aT1. pdms; 'Rock Geckos and House Geckos. 

Noddy Terns fly around thei r  roostf ig a reas .a l l  night, shrieking - 

aid sna&iing; ' the &&re birdd & i l X  arid f l y  on 'mbonlit nights, a'nnd n 

probably also feed. (the plover iiaS a re la t ive ly  large eye, permittihg 

activity a t  night). ~ s i & ~  the shorebirds are the  f i r s t  anigals to  be 

heard the mdrnLg$, their.calle'b&kk&ing a t  6'a.m. when it is just 

barely light.  
. ~ 

i---- C " 

. ~~ ,, ,.,- Seasonal B5havior 
. , 

The shore birds and the Cuckoo are seasonal, v is i tors  here, and do 
( .  ... 

not breed in th j s  area. The Terns are undoubtedly permanent residents, 
. . 

but no evidence of breeding a t  t h i g  . . . . .  season was found. Old Noddy nests 
. .... i . .  

, . 
" . . 

were seen,:and some of the terns occasionally engaged in display flights.  
4 .  . . . . ". . . . . . 

. . (In . . .  1944 I. found Noddys of both species . nesting .. . in large colonies a t  

Endwbtok . . i n  October.) , The only birds actually breeding daring the 
. . . . .  ...... . ; . . . . . . .  . . . . 



summer were Reef Herons and Pigeons, but only a few pairs were involved; 

the bulk of these populations probably breed a t  other seasons. Recently 

there has been intense interest in breeding cycles of  oceanic birds, 

stimulated by Richardson and Fisher's work a t  Oahu, and well summarized . 
i n  the most recent number of the American Scientist (1950, vol. 38: 6U - 
616). Unfortunately, my data from the limited avifauna of Arno i s  

negative evidence only; it would require a longer period of residence 

there to  round out the story, which I might add, wuld be very worth- 

while. . . . . 

The lizerds and r a t s  breed probably c o n t i n u ~ ~ s l y  once they achieve 

adulthood. Ripe eggs and embryos (respect%velyj and young,were seen a l l  

during the summer. A l l  fu l ly  adult males had gonads of maximum size. 

a I l a id  out a stuay area on the narrowest part of Ine Island, a half 

mile west of Ine Village. It was a transect from ocean beach to  lagoon 

island -(measured from the l i m i t  .of. vegetefion ,on each, side). Thus . ,. i $  . . '. 
. . 

included 2322 square psrds of. vegetation. I mapped out the plants, . 

Konto identified them, and I entered on several dupiidate sheets e a j l  

vertebrate found so as  to  give an idea of thei r  abundance and relative , 
4 

? & numbers, (se&F&86mpany&ig map) ..' The %&etation consisted of a fa i r ly  
,. i . 

' ;, ' . . . >,<. 

continuous canopy of medium-sized coconut trees, ~ a n d a n u ~ ,  and Scaevola 
. _, ! . . . . . . . . , . .. . 

I 
sprr', . .~ ~ thickets. In addition there were a few small or medium trees of - .. , - . . ,. . . . . . : . , 

- -  , I . - .  . - . . 
- ~ 

Messerschmifltio, Morinda, k e t t a r d a  but  no bread2uit  for a half mile - ., . . , . ... ... . . - '. 
. . .  . i n  either direction. . Part of the ocean side was clear arid rocky, pax% 

.:.<. . . . . . . . , .  . 
. . 

of the lagoon side clear and covered with short -ass, the r e s t  was 
. . ., .. . , i 3 . .  ; ;., . , .. . 

covered with thick&q of vines: Triumfetta, ~ e d e l i a  and m. Other 
<. 

, . .  . .  . ~ 

... .. .. . ., . ~ - -34- ~ . .  , ,  , .~ ~. 

- 

A 



small plants  were the' ge, F imbr is ta l i~  Polmodium (growing on 

stumps and logs), parasi te  C a ~ s ~ t h a ;  m. creep.ing grass Thurarea, mS!k 

weed ESmhorbia chamissoni& mnrl ~'9r!S Sn- zs ' 

'. 4 A t r a i i  cu t  through the. middle; of the  area, on which people' would 
, , '  

.~ walk o r  cycle from Ine  to Jiyabb. .A womd i n  the  v i c F ~ i t y  collected 

! Scaevola flowers f o r  garlands, end a man came through one d iy  taking her- 

m i t  crabs f o r  bait .  He had a club and a gallon tin; he would 'poke aside 

t h e  s k i r t  of hanging dead 1eaves.on each Ps~ldanus and rake out  the  crabs 

with h i s  s t ick ,  aird put them i n  the  can. .Like the  people, a kgeon and a 

- ' Cuckoo came. across the nhectaben on the way to Jiyabo ,from A e  Village. 

Terns, shorebirds and heions worketl the edge of both beaches. The fol-  

lowing are  the  numbers o f  land vertebrates,  found: 

Rook Gecko .. , 4 

House' Gecko ' . 8 

Big ?he2 Gecko ' . 25 

Four-fingered Gecko 1 

Dasia - 8 

Emoi's cyanura - 18 

- .  

- % .Ld h t t u s  exulans 7 . .  - ~. 
- ... , - 2 . .  I - ,  . . : .  . 

. 
. . 

- -, .- .  . To t a l  : 75 irertebrates i n  residence on the  . . 

P ~ C  
rn. , - 

., 

. . , . - -  I 

Tkese f igures  repres minimum numbers, such a s  found in a rather :  : , , ,  
1 .  

.: 7.8 . 

. .. , unfavorable environment. There was only one p i l e  of old coconuts, and : I:-, 
.-.. . . . - 

. . . ~. 
L ~ .  j ; ; .  .' 

~. .~ 
-. 

, .~ . -< 
' . .  , . - -  no breadfruit  trees;  these,form principal concentration points f o r  y~ 

. . . . 
.. ., . : 

. . 
sk+ks y d  r a t s ,  and occur more numerously elsewhere. A trensect a t .  . , : ,  . . 
the  ancorage point near Ine Viilage would yield double the  numbers f o r  . 

. '  

' 

.r"mpw, . . .* ..I ,i/ . .. 
each species. 

. - . . 



~ . .  ~ 
I 

. . ~ - - .  ~. ~. 
~ ~ 

I 

. . 
. ... . . ' - ' 1  

' - ' a&;@ilqi . ~ 
Gerieral Remarks on . % % % i n 2  Ca~ac i t z  - 

. -. ' I  I 
,.., 
. -~: .~l:n m T h e  l izards and Polyn,esian r a t s  o c h r  in such abundance that  it 

n 
i 

. . 
- 8 - - -  ; can safely be said that  they have saturated their' avdl8,ble: environ- .la, 

. ,.. . 
ient. '  Though the f ish  supply cmld mpport many'more tern$ Ghd herons, I 

. - 
. . . they a ~ e " ' ~ r o b a b 1 ~  limited by availablh nbstirrg &ring whatever 

-7, - 
,] 

I . : 1 -. - . .  . .  I 

V " seasons 'they nest. The Micronesian Pigeon is absent from several areas 
I 

. .  
': ' that'look l ike  perfectly pigeon habits*. My guess is that  r a t s  - <: 

11 . ;- . hold dom theik numb& by Taiding the dests. Nesting time i s  a very : 
I 

: . I '  

i 
- ~ . . 

8 .  

. . .  . .~ . 
1 c r i t i c a l  one. for  pigeoils;they have very flimsy nests  which are  l ikely '  

,-* '. . . . I 
t o  be. blown down .bbywin'd, and the fac t  that  these particular pigeons 

nest in coconut pa1ms;in which r a t s  spend so much time, leads me to  

believe that  the r a t s  could very d e l l  prey on the eggs and nestlings. . ., 
. .  . 
L , . ." 

, & A t  l e a s t  it can be said that  the pigeons are not parasitized and are 
.:. . ~ ~ . C' 

I, I 

.'1., 
~. . .. . . not hunted nor persecuted by man. I have no dire~t,eviden'ce to support 

. . 
. :~ :-- - j .-. my speculation on r a t s  vs. pigeons, but the one n e s t t h a t  I was able to - 5:. 

. . .. . ,  . . .  . . 
;,q; f ind all summer certainly did wind up in c;isastar.'from some cause. . -  6%- 
c -  ..A. 

- - ?&.:.;: ,,,. - .,: -. .'!j!,=*~ .' 
.+*r~&-- -. The reasons why Arno has so fesr kinds of resident land bir6s . .  ; . 
:.a .*,+ . L . '+-?$;: ' 

, (only two - the heron and i s  that  it presents l i t t l e  variety t,+. L . ,  

~=',.r:, b: .I s : 
I .7.. 

. - i. i n  habitats for  lend birds. This i s  more important, I' think, than the  - -  . . . -. . i l  
. , 

. ~. 

. f ac t  that  Arno i s  f a r  removed from areas with. l&ge avifaunas from which 
I _'.' - . . . .  . .  . - :  . -. . . . , .. it might be colonized by additional birds.'. If we compare it with .h,. 

~ ,?;. . c ' .  . 
F $ - ,  . . Ef;.l 

. , .?..&,< - -  - Ulithi  Atoll, situated near the Marianas and .. . Yap, we find a . comparable:-. . , - 
- ,  : :  . . .  ' . i .  

' ~. ~... 
.I _ ' ' p~uc i ty :  Ulithi, providing similar monotony of habitat . . as Amo, has : . . . .. - 
. - u  

. . 
. , ; ;. fl-\%z. h . . .  only the Reef Heron, Microne,sian Starling (?), and for mammals, 

- tC ~.- t .~" r-'Y- .. , 
apparently only the Fruit Eat and House Rat. - - :. ::+ 

. . . , . .. , 
-.J : J 

: 

Concerning the oceanic birds, possibly more kinds wjJ.1 be found -. 
. . 8 . . ., .. . . 

. . 
: -  breeding here than the five species of terns. B u t  many kinds of oceanic 

- c  - . .  . , ... . . .  



Several of the kinds need c l i f f s  fo r  nesting, and high rocks jutting 

from the sea, from which they can take off. (Many are unable to  get 

underway i n  the a i r  without a preliminary glide off some high point.) 

The House Rat is s t i l l  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 u!hich Arno is  most understaffed. I doubt i f  

even half the land area of Arno is settled, and of the set t led portions, 

only a portion of the available coconut crop i s  utilized. Most of the 

nuts sprout o r  ro t  upon the ground. Breadfruit is used to  capacity, and 

there i s  some disease of the f r u i t  tha t  i s  reducing its availability. 

But  there are many parts of the islands wide enough for breadfruit to  

grow, in which few i f  any trees exist. A s  stated i n  my previous f i e ld  

report, the rich supply of marine food is almost untapped. There is 

more than enough water, fish, coconuts and l a d  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, etg., would give them more . . 
variety, but with the present population would not f i l l  a crying need 

for more basic food sources. 

Concerning food cycles of the land animals, the "law of the jungle" 

i s  not much in  evidence. Beginning with vegetation eaten by insects, 

- the insects are i n  turn eaten by the various lizards, and here we come 

to a dead end, as  f a r  as the bulk of the l izard population i s  concerned, 

fo r  relat ively few of them are eaten by cuckoos, chickens and herons, . . 



-- . . 

. '> 

. . . . .. 
r. ,!. 

a l l  of which have ae tkir ' prMleirpal.;;fa&&, %om8 other sourae than . , ? 

. . -. . - . . I.. 

" . 
, , 

i:lie&dsi . Again beginning vdtki veietkble f&d, it i s  eatin by.xats. .. , ' . 
A 

- Here again is  a dead end, for the rats did  Baten by.cats only near 
/ 

. , , ,  
.1 

. . . ' humasi uiabitatibns. , . . . .:.., .~ 
. - .  . . - e ; g .  >~ec;use .of '%he p&uott$oi l ~ i ~ ~ s i  .we do not ,find an over- ~. . - . I . I  . 












