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GEOLOGY AND WATER RESOURCES OF 
FALALOP ISLAND, ULITHT ATOLL, 
WESTERN CAROLINE ISLANDS* 

5. 0. SCHLANGER and J. W. BROOKHART 
ABSTRACT. Falalop Island, triangular in plan and saucershaped im cross-section, is 
made up ef colesregus reef detritie Six Wit boas Laurin nite al the detritus were mapped, am 

follows: reel conglomerate; beach conglomerate: bedded «and, gravel, and boulders: 
howlder rampert?; beech sand: and mived beach send, gravel, and boulders. Foraminiferal 
aseeeblages from the bedded sam, gravel and bowbders indicate that a shallow to inter: 
tidal reel existed in the near vicinity of Falalep subsequent to the thermal maximum but 
prior te the foot stand of the era, Asor Island on Ulithi Atel displays conglomerate 
elifls as much o# 29 fer above sea level inte which a bench 6 to T feet above sea level 
has been cut. This bench ie taken as evidence thet present-day Asor Idland is a remnant 
of a larger island that predated he 6loot stand of the sea. On both Falalop and Aso, 
benches and emerged beach rock indicate thet a 2: to Soot stilletand occurred between 
the é-foot smd and preerat cea level, The seaward reef fronts of Ulithi Atoll have been 
classified om a morphologies! basis inte two ivpes that show a definite distribution paitern 
am the atoll, Water having « chleride contend of 48 to 1240 paris per million con he ob 
tained in limited quantities fren wells on Fulalop, 

REGIOS AL SETTING 

Ulithi Atoll is borated at latitude 10° N, and longitude 139° E., approxi- 
mately SC) miles southwest of Guam and S00 miles northeast of the Palao 
Islands (fig. 3). 

The atell is 16 miles long in a northerly direction, 12 miles broad in an 

easterly direction at its northern eed, and 4 miles broad at its southern end 

i fige. 4), 

~The regional bathymetry is complex. The 2000-fathom line in the vicinity 
of Ulithi encloses most of the Eastern Caroline Islands, However, the 1Q00- 

fathom line clases completely around Ulithi Atoll and the adjacent islands 
of Gielap and Losiep. The 500-[athom line closes around Ulithi Atell proper, 
Thus it ts seen that Ulithi Atell rises eharply from the northwest bank of the 
Caroline Swell and Basin province (hg. 3). 

Hess (1948) placed the Caroline Swell and Ehasin province in the Pacific 

Basin proper and interpreted the major physiographic fealures of the Pacihe 
Basin as structural features. The Pacilic Basin province is hounded in the 
Ulithi region by the andesite line on the north, west, and south (fig, 3). 

Ulithi Atoll lies near the boundary between the North Equatorial Current 
and the Equatorial Counter Current, Thus the Atoll receives currents [rom the 

northeast as well os from the west and southwest, The surface temperature 
of the waters around Ulithi ranges from 27° to 28° C., and the surface salinity 

* Poblicaion authorized by the Director, U. 5. Geological Suey, Based om field work 
done hy personmel of the L. 5, Geological Servey while om temporary duty to the Office 
wi the Engineer, Headquarters, U. 5. Army Forces. Far Fast. 
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remains fairly emnztant at 345 paris per thousand (Sverdrup et al., 142). 

During winter and spring the northern trade winds blow over the atoll from 

the northeast, Through the summer and fall, winds from the south and west 
predominate, Six of the ten typhoon: that passed between Guom and the 

Palau Islands in 1351 ond 1952 passed to the worth of Ulithi. Two of these 

ten passed directly over the atell and the remaining two passed to the eouth 

of Ulithi (Dinger and Fisher, 1953). 

FIELD WORK AND 40k OW LEDGMENTS 

Field studies were conducted from November 23 to December 1, 1952. 

A continuous water-level recorder was inelalled in a sunken LCM on the 

western side of Falalop in order to obtain a tidal record, As shown on figure 

1 the tedal range at Falalop from 7 4.31. lo 2 P.M. November 25, 1952, waa 2.0 
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_ Fig. 1 Graph of tide level in the oveam and water level in well oo, | from 4 por. 
New, 24 10 & Pat. Noy, 25, 1952. 

feet. The U, 5. Coast and Geodetic tide tables for 1952 give 2.6 feet as the 
mean range amd 301 feet as the apring range for Ulithi, On the basis of the 
tidal record from Movember 24 ta 29, a seo-level datum was established and 
weed for determining well elevations and in topographic mapping. This datum, 
referred to aa sea level in this paper. is an average of the midheights of each 
daily cycle recorded. A second water-level recorder was set up on well no, 1 
(fig. 2) and maintained until February 1953 by the U, 5, Coot Goard 
detachment, 

Ten wells, ranging in depth from 4.3 to 104 feet, were dug to procure 
wiler and lithologic samples, to obeerve tidally induced water-level fluctug-
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lions, and to study the geologic section, All wells were measured for depth 
to waler level and were sampled, at the same time, at high and again at low 
tide. All samples were analyzed for chloride. which ranged from 44 to 1240 
arts per millian. 

Falalop Island was mapped geologically and topographically, and all 
wells were leveled in and located by a plane-table traverse, The vertical closure 

of this traverse was such that the elevations of the wells as given in this paper 

may be in error by as much as 0.5 foot in reference to the datum established. 
Reach and rampart profiles were measured on Falalop, Asor, Fassarai, 

and Mogmeg islands, 
The writers wish to thank Brig, Gen. RL W. C. Wimeatt of the LU, 5, Air 

Force. and Captain Wo. Swansien and Lieutenant F, Hermes, of the L, 5. 

Coast Guard, for their aid in transporting and maintaining the field party 
throughout the study. Joshua |. Tracey, Jr. of the UV. 5, Geological Survey. 
checked some of the original observations in the feeld, 

CEDLOCY OF FALALOP ISLAMI 

Falalop Island, situated on the submarine promontory off the northeast 
comer of Ulithi Atoll, is roughly an isosocles triangle in plan (hg. 2}. 

The base, or southwest side, is approximately HW) feet long. and the merth 

and east sides are approximately S000) feet long. 
The highest elevation on the island. 23 feet above the sea-level datum, is 

on a slightly Matiened sand ridge that trends parallel to and approximately 
21M) feet inland of the southwee side of the island, The oorth and east coasts 

are bordered by boulder ramparts, which range in height from 3 to 16 feet 
above cea bevel, The southwest side of the island is borderec by a sand beach 

which is a continuation of the sand ridge, The interior of the island is saucer- 
shaysedd. sloping downward from the boulder ramparts ond the sand ridgr. 
Earth- moving operations performed during World War I] oberure some of 

the geology of the island. The geologic map of Falalop (fig. 2) is, there- 
fore, partly reconstructed from photographs, Six peclogic units were mapped 

cn Falabop us follows: reef eonglomerale (re), beach conglomerale (ber). 

bedded sand, gravel, and boulders (bagh). boulder ramparts {hr}, beach 
sand (bs). and mixed beach sand, gravel. and boulders (mbsgh}. 

USIT DESCRIPTIORKS 

Keel conglomernt (re ).—Reef conglomerate 1s eruccle: up af an anstrati« 

fed, well-lithified. coral-boulder conglomerate in a matrix of mediym: to 

coaree-grained algal, foraminiferal. and coral and. This unit forms most of 
the shoreline around the eastern and northern coasts of the island. Ai present 
the surface of this unit is littered with loose coral boulders, That part of the 
unit above highdtide lewel is undergoing solution as evidenced by the pitted 
surface developed on it (pl, 1). The flatness of the surface defined by accord- 
ant pinnacke levels. coupled with the truncation of the boulders imbedded in 
it, indicate that this unit was planed after it was lithihed, 

feock conglomerate (S¢)}.—Made up of a well- to poorly stratified, corol- 

boulder conglomerate: i in a malrix of mediums to con rae-grained, faraminiferal. 

algal, and coral sand and gravel, this unit is found in patches overlying the
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Fig. 4, Bathymetric chart of the Lilith Atoll region, Comtoer interval 1000 fothooe 
(from Fi, 0. Char S404, 

reef conglomerate along the northern coast of Fulalop at elewations of 2 to 

3 feet abowe sea level. This unit probably represents a former beach depasit. 
Bedded sand, gravel. and boulders (bsgb)—This unit forms yolumetric- 

ally the greater part of Falalop, [t is made up of interstratihed and lensing 

beds of foraminiferal and algal sand, coarse-grained algal sand amd gravel, 
and coral gravel and boulders. The following stratigraphic sections are 
described from wells (see fgwre 2 for the well locations). 

Well mo, 9 

Elevation-—LO0 feet alboave sea-level datum 

Depeh in beset Lithelogy (see pl. 2A) 

il Possibly fill. Well-rounded coral cobbles and gravel, average sive 1-2 
inches, eee go large ae 68-8 inches in diameter, in 9» matrix of feram- 
iniferal sand ane algal drageaenits. 

1-33 Uehedded algal-(eraminiferal grit aed eoorer sand containing cobbles 
of rounded coral, Approximately 20 percent algae, 20 percent Foram: 
inilera, are fh prrient Gora! Gililsbea 

ee ae Altersating beds, 23 inches thick, af olgal detriiws and foraminiferal 

tard, striking N. Tie EL, dipping 6° SEL These beds contain a few 
roainded cobblesine frogmenis of coral. 

EATS Alternating honda of algal detritua and coral collides, Inrepolar scattered 
lenges of foraminiferal camd, Alpal beds strike 5, 35° FL, dip 25° SW. 

74-13 Foraminiferal sand ane rounded, polished algal dewritus, Algal fragments 

average 44 to 45 inch in length. Bright red Tubipora fragments are 
presen, 
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Well na, A 

Elevation—7.5 fect alewe sea-level datum 

rihae Blackened, — algal grit and feraminiteral canal comiaining 4 
few angular, grovel-sive wise fragments af coral, Possible black hams layer 
wt 4 feet, (okt 4foog depeh in this well mop be fl. 

4.5. (Coral gravel in a matris of algal-feraminiferal grit and ean, 

4.5-7.5 Alternating beds of algal grit and foraminiferal cand. Individual beds are 
proximately 1.3 ho thick, Several of these beds are 1 percent 

alpal detrliue, Theer arake 5, 30° E., and dip 1° NEL 

Well no. 5 

Elesation—5.f feet ahove sea-level datum 

eS Poorly hedded algal-foraminiferal grit and sand comtaining scattered, 
rounded fragenenis of coralline detritus, 

45 Bed of coarsegraleed algel detritus, Fragments range from 45 te 7 
laizh in length 

35-57 Well-rounded coral boulders and cobbles in foraminiferal smd moatrix. 
Few scattered red Tafiipore freaements, 

Well ma, 2 

Fleaation—S4 feet glove ece-leve] dari 

OAS. Blackened ill, 
hot Coireernloed, angular, algal detritis comtaining a [ew cobbles of 

rounded coral fragmeenia, 

Pea Ledge of well-rounded comal rolihles, 

F577 Laver of foraminiferal sand containing a few algal fragments, 

7755 Alternating layers of algal detritas and well-roimded eneal eobliles, 

ott Foraminiferal sands contalning fine algal devrinws, 
6 Wellrounded coral beulders in a matrix of algel-doraminilerel sand, 

Well no. 10 

Elevation —8,2 feet alawe cea-level diem 
Oh Algal-foramiaiicral wrt ied COED yg minded coblles of coral, 

ET Well:rounded coral boulders up io VA inches in digeneter in matrix of 
algal-loraminileral sand, 

Well firth, | 

> Eberation— V0 feet alove sea-lewe! dlaniiita 

Out Poorly hedded algal grit and foraraimiferal sand, 

A ae Bed of wellerounded coral pelles, 

Bee Red of foraminiferal sand contalaieg algal detritus, Bed strikes Wh, 40" 
E., dipe 12° SE 

4-5 Bled af enrere-prarined algal ile Lrigin:, 

h-A2 Well-rounded coral eoldiles in « tiatria of foraminiferal-algal cand. 

Roulder Rampert (fr).—Loosely piled, well-rounded coral boulders and 
eqbbles make up this unit which forms a rim around the northern and exet- 
em coasts of Falalop (pl. 3). The maximum natural height of this rampart 
hos been obscured by carth-moving operations, At present, however, these 
ramparts range in height from 16 feet at their highest point on the northern 
eoast of the island to 3 feet on the eastern const, The rampart at the morth- 
east commer of the island, as shown on the map, is an interpretation based on 
the assumed position of the structure prior to enrth-moving operations. 

Beach sand (a)—This unit covers the southwest coast of Falalop and 
forms a topographic high that parallels the coast, It is an unlithified, un-
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stratified, medium-grained sand composed of foraminiferal tests, subrounded 

fragments of branching, calcareous algae, and other angular to rounded 

calcareous clastic material, 
The map delineation of this unit bas been interpreted in the area of 

well na. 9 on the basis of talks with the natives of Falalop and on an extension 

of the topographic high along the southeast half of the southwest coast. 
Mixed beach sand, gravel, and houlders (atbzeb } - This deposit 18 Wn: 

lithified and unetralified and consists of well-rounded coral bvuldera in a 
matrix of foraminiferal and algal sands (sce pl. A). The unit forms a venrer 
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Fig. 4 Index map of Ullchi Anoll asd edjacert islands showing known distribution 
of weawanl reef types (from HO, Chart 6055).
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on the reef conglomerate at the foot of the boulder rampart, It is probably 
a deposit formed by storm waves that piled Joose detritus on the chore, 

FONAMINIFERAL ASSEMBLAGES FROM FALALOP ISLA‘ 

Sample preparation and identificurion—Foraminifera from 11 samples 
were identified in order to tmake comparisons between present-day beach 
aermblages und assemblages from various levels in the dug wells. Samples 
9, 11. and 13 are from the beach sand (be) and samples 1, 2. 4. 5, 6, 7, a, 
and 14 are from the wells, AD the samples were washed on a fine silk — 

and studied under a binocular Microscope, 

Ruth Todd of the U1, 5, Geological Survey aided the writers in the identi- 
fications, Table 1 lists the Foraminifera identified and their occurrences in 
the samples studied, 

Comparivon atd agaiheance of the foraminifera! aasenhlages.—A com- 

parison between the foraminiferal assemblages and the sediments associabed 
with them yeelds data that are usetul in interpreting the paleoecelogy of the 
deposits. The breach cand assemblages. samples 9 11. and 13. are dominated 
hy tests of Caferring speagiert, Becvlogypsine apharrelate, and Marginepore 

rertedrads, all of which are characteristic of shallow water and intertidal reefs, 
Sample | from the upper part of well no. ®% and samples G and 7 from well 
no, 2 contain only these three genera, The Foraminilera from these three 
samples were, for the most part. well worn and polished. 

Samples 5, 8. and 14 contain genera characteristic of a shallow-reef en- 
vironment plus other genera which are representative of deeper water, off-reef 
deposits, The Foraminifera from these samples were. in general, well preeerved 
and have retained such features as delicate spines, The sediments associated 
with samples 5, & and 14 are well worn, rounded, bedded cand, gravel, and 
boulders composed of reef detritus. It is thought by the writers that theer 
sediments accumulated in an off-reef environment that received detritus from 
a nearby reef. The present elevation of sample site 8 which is 54 to 7 fret 
above sea level, indicates the possibility that this reef existed im the vicinity 
of Falalop prior te the 6-foot stand of the sea. 

An alternate explanation of the elevation of sample site 4 is that the 
ecdiments represented by this sample ape storm-tossed deposits laid down 
cubeequent to the foot stand, The degree of bedding and zorting displayed 
by the beds in well no, 7 tend, however, to belie a shorm-wave origin for these 

etdiments. 

CROMORPIOLOGCY OF FALALOF 

The shape of Falalop is a reflection of the oceanographic and meteoro- 
logicn) forces acting upen it, Storm winds and waves from the north and north- 
cast have formed the boulder rampart which extends around the windward 
two-thirds of the island, The sand ridge which occupies the southwestern 

part of the island was probably a product of the prevailing winde and waves 
af past geologic time aa well as present-day forees, The windward reef on 
Falalop is a wide expanse of reel conglomerate (pl. 4-4). Wind and waves 
pile boulders on the windward reef thus preventing vigorous coral growth 
on the reef flat. ‘The constantly subimerged leeward reef supports a luxuriou
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PLATE 2 

Well No 9 
4. One wall ef well no, 9 on Falalop showing the leahling and texture typical of 

the bedded sand, gravel, aml le walieve (heel b. 

B. Aerial view af Bulabel Island, on the Pou-Losiep reel, showing reel type A to 
éhe northeast, a nit rect 1 r= i fo ihe enti ieee al the i# laid.
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growih af coral, The distribution of these two reef Iypes around Falalop iz 

shown on figure 6. This leeward reef extends 34) to @4) yards owt from the 

beach at a depth of 3 to 4 feet, The reef platform then terminates in a sub. 

marine cliff which drops vertically te a depth of 90 to 100 feet and then 

slopes sharply downward al an angle of approximately 1° to depths of more 

than (4) feet, At approximately 25 feet below sea level on this cliff fare. 
coral diminish greatly in abundance and appear te be almast completely als 

eent at approximately 75 to BO feet below sea level. 
In contrast to this leeward clifl, the windward reef on Falalop displavs 

gentle: seaward slopes. the 100-fathom contour being approximately 10 times 

as far from the northeast coast os it ie from the southwest coast {fag 4). 

CEOLUECY OF ASOR, FASSARAL AND MUOM-ALOa 1S LAs 

Aser Istend.—Asor Island, on the northeast side of Ulithi Atoll. is ap- 
proximately 4500) feet long in a northwest direction, 11) feet wide tn a north: 

east direction at its northweep end. aod GOO feet wide at its southenst end 

ifig. 4). 
The central and eastern sections of the lagoonal coast of Aswr show the 

greatest development of beach conglomerate seen on Llithi Atoll. This con- 

Beach and Rampart Profiles on Falalop Is. and Asor ls. 
Reale i fawn 

| Verbogl erole saleral 

Bae figerd 2 Sor oAela lageejena 
8-H od oot 

FALALOP ISLAND 

be 
bage aoe 

- = cen level 

=—Hauth B-B# 

| aor au 
| Heel c-c' 

ASOR ISLAND 

r rOiliie conglomerate cet 

|} wet ls 
= — ier leral 

Dp=B' Pare m 

— EE — ES —— = 

Fig. §. Tkeweli ame Pailhpeael qertelilers mm Falalop und Asor Delanids, 
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glomerale is composed of well-rounded coral boulders and cobbles in a matrix 
of foraminiferal sand and calcareous algal gravels. Hed, unbleached Tuhipora 
is prevent in the rock, Approximately a G-font stratigraphic thickness of this 
conglomerate is present, In general the beds strike N. 70° W_ parallel to the 
beh, dips 5° to #° SW. and are jointed in directions bath parallel and per- 

pendicular to the strike of the beds. The northwest end of Asor displays well- 
developed foraminiferal sand beaches which slope gently upward inland to 
heights of approximately 12 feet, 

The southeast end of Asor is characterized by slightly lilhified coral con- 
glomerate cliffs, which reach heights of 16 feet on the lagoonal side and 24 
feet on the ecaward aide of the island (hg. 5, section TD)-D'), Section D-[F was 
measured by hand bewel perpendicular to the northeast cost of Asor, ape 
proximately G00 feet northwest of the southeast end of the iskand, The central 
plateau on Asor is several [eet lower than the crest of the lagoonal rampart, 
As shown on section [-D’, a bench of reef conghemerate at an elevation of 
2 to 3 feet obove high-tide level extends inland to the base of the high con- 
glomerate cliff, A pitted karrenfeld surface has developed on this bench, The 
seaward edge of the bench slopes sharply down to sea level. The present reel 
to the seaward is planed coral conglomerate similar to the northern and 
eaalern reels on Falalop Island, 

The bigh conglomerate chil shown on section D-[F js made up of coral 

boulders that ore held together by a matrix of slightly lithifed sand anal 

gravel, A bench bas been cul inte this clill at an elevation of approximately 
6 io 7 feet above high-tide level, The south coast of Asor alsa displays a =t 

of benches similar te those shown in section DLP) Unlike the massive present- 

day boulder ramparts, which line the coasts of Falalop Island. the face of 
this cliff shows crude stratification, Thus the cliff face shows evidence of 

sorting, This stratification tends te disrount a storm origin for the material 

forming the cliffs, The stratifiention. the beri ght af the cliff, and the & ta 7- 

foot bench lead the writers to believe that the southeastern end of Asor is 
prebably o remnant of on island that existed before the 6-foot stand of the 

ona. 

Mogeog fstonad.—Mogmog Island. which is approximately 2000 feet long 
in an easterly direction and LM) feet wide in a nertherly direction, lies on 
the north side af Ulithi Atoll (fig. 4). The highest poinis on Mogrveg are on 

the boulder ramparts along the north coast of the island. These ramparts 
allain heights of & to 10 feet above sea bevel and are composed of closely 

packed coral cobbles and boulders. The boulder ramparts on the lagoonal 
side of the island are, on the average, 2 to 3 feet lower than the seaward 

ramparts, The center of the island is several [eet lower than the lagoonal 
ramparts. 

Beach conglomerate, which strikes east parallel to the beach and dips 5° 
te 10° 5. is well developed on the lagoonal side of the island. This rock is 
a bedded, coral boulder conglomerate in a matrix of foraminiferal and algal 

sand and gravel. In some areas the coral boulders are lacking, and the rock 
is made up of lithified algal gravels and foraminiferal sands, Red. unfaded 

Tadipora fragments are common in the rock, The beach conglomerates on
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PLATE a4 
Shoreline dejensits rel Falalog Talarvad 

A. View of the cost moace of Falalap shinw linge the eileaelil 3 dleprieal al maixed lueacly 

sand, eruvel, and boulders (colic 1 that overlies the reel Mon pine rake, 

B le 
B, View of the low bolder rampart, right cemter, at the southeast commer of Falalop.
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the lagoonal side of the island are jointed in two directions, ane set of joints 
parallel to the strike of the beds, the second set perpendicular to the strike. 
There is only one amall exposure of beach conglomerate on the northern side 
of the island. Forominiferal beach sand fringes the southern coast and forms 
cups on the eastern and western ends of the island, 

The reef on the northern side of Mogmog is similar to the northern and 
eastern reefs on Fulalop Island in that it is made up of reef conglomerate 
littered with loose coral boulders, This reef is several hundreds of feet wide 
an Morag. 

Foiserai /sland,—Fassarai Island is approximately 5000 feet long im a 
northerly direction and 30) feet wide in an easterly direction. It lies on the 
east side of Ulithi Atell (fig, 4). 

The only rock seen on Fassarai was o small patch of beach rock on the 

lagoonal side of the island. This rock strikes roughly north and dips a few 
deprees to the weat. The heach rock on Fassarai does not contain any hauldere 

bot is made wp entirely of foraminiferal sand and calcareous algal grovel. The 
seaward and lagoonal beaches are made op of foraminiferal sand covered 
with disconnected patches and veneers of coral and calcareous algal gravel. 

The highest elevations om Fassarai lie on the seaward sand ridge, which 

rises to a height of approximately 15 feet above sea bevel, The logoonal sand 

ridges are approximately 10 feet high, The land slopes downward inland 

from enoch rider, these slopes merting approximately i) feew from the 

lagoona) ridge, Thus in profile the island is asymmetrical, sloping pently 

lagoonward, 

CLOLOCIC HISTORIES OF FALALOP ART 4801 ISLANDS 

The late geologic histories of Falalop and Asor islands are intimately 
connected with sea-level changes that took place subsequent to the “climatic 
optimum.” Trowbridge (1954) estimated that at the end of the thermal maxi- 
mum (“climatic optimum”), which he dated at approximately 4000 years 
ago, the sea stood roughly 30 feet above the present sea level, Alter this 20- 

foot stand, seo level fell to slightly below the present sea level and ia now 

rising slightly. 
Hough (1954). in an interpretalion of core samples from the south- 

eastern Pacific, postulated that a warm period, which he correlated with the 
“climatic optimum,” took place from about 5000 te 7000 years ago. Between 
this warm period and the present, Hough also postulated two brief cold periods 
which took place 3200 and 2800 years ago and two brief warm periods which 
took place 1900 and 1100 years ago, Hough believes that the overall trend im 
the last GO00 years bas been from warm to cooler conditions, 

On both Falalop and Asor islands distinct topographic levels are present 
(fig. 5). One of these is represented by the bench cut into the conglomerate 
cliff on Asor at an clevotion of 6 to 7 feet above high-tide level, A second 
level is the upper surface of the reel conglomerate (rc} which is present along 
the northern coasts of both Asor and Falalop at an elevation of 2 to 3 feet 
above high-tide level. The lowest level is the surface of the reef conglomerate 
that forms the seaward, intertidal reef flats on the windward coasts of Falalap, 
Aor, and Magimeg Pdamabe,
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PLATE 4 
Coastal Mare al Falalop [slaivel 

1 View of the nomkeast cout of Falalop af Jow tide, The leer af coral boulders 

envers the feel © ip Lennie a be (rel, Aé hieh tide thie area, up oe thee white area at the 

right, i sta littered. 

A. View of the reef conglomerate slong the north act of Falalop Island.
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Tn thie paper the &foot stand is considered to be a stillsiand between 
the high bewel of the “climatic opltinvum” and present cea level. As shown on 
section D-D' of figure 5, Asor Island displays benches cul into a mass of 
fightly lithihed, poorly stratthed, coral conglomerate. The writers believe 
that this mass represents the remnant of am island that exieted prior to the 
6-foot stand of the sea and that the (+ to 7-food bench on Asor is the result 
of a partial planation ef this island mass during the 6-foot stand. This 6. to 
i-foot bench is well developed avowed southeastern and northeastern Asor, 

As discussed previously, the foraminiferal assemblages fram wells 5, 5. 

wid Lt indicate that a reef was present in the vicinity of present-day Falalep 

prior to the @-foot stand, However. high cliffs of conglomerate such as those 
on Asor have mo counterparts on Falalop, The writers are at a loes to explain, 
considering the closeness of the two izlawds ond their similar positions in 
respect to wind and wave effects, this dissimilarity between Asor and Falalop, 
Thus, there is no evidence that Falalop existed ac an island, as did Asor, prior 
to the G-foot stand, Subsequent to the Gfoot stand the histories of Falalop and 
Asor are parallel, 

Between the 6-foot stand and present-day cea Jewel there was o stilletand 
at approximately % fect above present sea level, The bench arowed Asor and 
parts of Falalop. at an elevation of 2 to 4 feet above sea bevel, was cut during 
this stillstamed. This bench, cut inte lithified coral conglomerate, j¢ at present 
undergoing solution as evidenced by the decply pitted karrenfeld eurface which 

FALALOP ISLAND 

Sebrarped veg cea oagal reed 

pnd Reef cosgloveraia aabebed gt law lide 

Fig. & Heef distribution around Falalop Island.
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it now displays. Beach conglomerale (bc) on Falalop now at elevations of 2 to 
3 feet above sea level may be aecriled to this stillstiand_ 

The writers believe that the possibility of the 6-foot and the 2- to 3-foot 
stands of the sea correlating with the two post-“climatic alimum” warm 

periods postulated by Hough (1954) should be considered, If this correlation 
is assumed then the 6-foot stand and the 2- to 3-foot stand tock place ape 
proximately TOM) and 1100 years ago re=pectively. 

A final planation, at a level close to the present sea level, produced the 
wide expanse of reef conglomerate (re) present around much of Falalog and 

Asor as well as the north coast of Mogmog. It is probable that previous to 

the plunations mentioned above these islands extended further seaward than 
they do at present. 

SEAW AND REEF PONT TYPES OF CT ATOLL. ASD ADJ ACES T ISLANDS 

(mn the basis of field work on Ulithi Atoll and studies of aerial photo- 
peophs of the atoll and the islands adjacent to it, the writers have classified 
the seaward reefs of the atoll and the islands inte bwo types, designated by the 
letters A and B oifig. 4). These clocely parallel the two main reel types ott 
forth by Tracey. Ladd, ane Hoffmeister (1945) in their clacsification of the 
reefs of Bikini Atoll. 

Reef front type A is characterized by Lairly regularly spaced, subparallel 
grooves which cut the reel front and are. in general, nearly perpendicular to 
it, These grooves vary widely in size but are generally 5 to WO feet wide, os 
deep as M0) feet. and cut the seaward slopes of the reef for distances as great 

as 10M) feet. The grooves are sinuous to almost straight in plan and display 
bath landward and seaward forks, Intersection of these grooves at low angles 
is also common (pl, 2-F), 

The seaward slopes on which type A have developed are gentler than 
those on which type Bo have developed, as shown by the position of the IML 
fathom contour on figure 4. 

Reef front type ois characterized by coral-algul buttresses, which are 

lalate in plan and in which grooves are poorly developed. Irregular re-entranis 

tre common, Trpe ois aseciated with slerg stuward slopes ipl. 2B. 

Distribution of reef front types —The abowesbescribed reef [rant types 
accupy welledefined positions on the reels around UWhithi Atoll and the ad- 

jocent islands (fg, 4). 
Type Ais present around the morthern edge of the Tar Island reef, The 

Pau Island-Losiep Island reef displays well-developed type A front all along 
its northeastern face, Around Clithi Atoll proper iype A ia developed on the 
eadiern, northeastern, and northern reels, The western extremity of the reef 
all along the southern const of Asor also falls in the type A category. 

Type B reel fronts occupy the northwestern face of the Tar Island reef, 
the seuthweetern half of the Pau Idand-Losiep Island reef. the southwesterly 
facing re-entrant on the west side of Ulithi Atoll at Pogel Island, and the 

couthwesterly facing reefs on Falalop Island. 
This distribution ts similar to the reef front type distribution found at 

Bikini Atoll by Tracey, Ladd, and Hoffmeister (1948). However, at Bikini
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much evidenre was found of storm damage to the seaward facing reels an 
the southern and southwestern sides of the Atoll, This storm damage look the 
form of rectangular re-cntrants, the longer dimensions of which were parallel 

to the ceed front. ond the bottoms of whieh were litteted with collapee blacks 

from the preexisting continuous reef front. 
Aerial phatographa of Ulithi Atell and the adjacent islands shaw only 

one such reentrant, This is on the reef front along the southwest coast of 
Falalop Island. Therefore, it seems probable that the storm damage to the 

lee reels on Ulithi Atoll, which receives moet of its storm waves from the 

nerthenn quidranis, is lew than that on Bikini, which bears the brunt of tv 
jewon eliects from the southern quadrants, 

WATER LESOURCES OF FALALOP SLANT 

Pre-investigetion acater swpqdy.—Prior to the present investigation the 
native population of Falalop depended during the rainy season entirely on 
rain water for washing. bathing, cooking. and drinking. During the dry sea- 
son the liquid of the coconut was used for drinking and cooking: the natives 
washed and bathed in the sea, Aller the natives discovered the existence of 
fresh water in the wells dug during the investigation. they dag two wells near 
their village to augment the water supply, Inasmuch as these two wells were 
dug after the writers left the idand they are mat shown on figure 2, 

At the Coast Guard ciation welle | and 2 and two distillation unils are 

wed to augment the supply obtained by rain catchment. During moet of the 
vear the station has adequate waler for all requirements, but during dry 
seasons well walter is uzed for washing and bathing, wed the rain walter is 
conserved for rooking and drinking. 

Tarie 2 

Rainfall Data in Inches for Falalop Island and Yap Islands 
Falalop Toland, Ulich Aoll® Yap Island ** 

1952 
BS re] 
a 10) 
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ee aa a i if) 
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ye 444 | | 
May sss: ai, Get ‘ar inci «86» SAI 
Be Fe PUT essceeeeertssismeee eS 
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Ameuss ceesseeeseesccesssssees 1255 Apu  ccassesesssss ite: 16D 
Srepacrmibsete ..eeceecceessssseee vn September cssscuscnenieeen 1S 
Chetuber «eee Wi T4 Qeteber tues VS 
Momembert ceseccssss0ss 17. November weoccnim—— 100 
Dhecrmber on eccstsissececce TT Dherretabier .ssccsseseeeeesseee—eeneeesees a. 
| nr | | 114.4 

* Heeotd obtained from rain pair nia indainesl hv the LS. iat Goard detachment, 

Japanese aleervers, 
T Thain gauge blows over during the mploon of May 30, 1993. An eviimabed 1 inch of 

rain fell while the gatage wine overtivrined.
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Rainjoll,—Table 2 shows the rainfall on Falalop from November 1952 
through December 1953 and. for comparison, the average monthly rainfall 
for a 27-year period on the islands of Yap. which are about ) miles south 
and weet of Ulithi Atoll. 

Groung water.—The perimeabality of the sands. gravels, and conglom- 

erates that make up Falalage 1 is high. and all rain that falls on the iceland, ex- 

cept that lost through evaporation unl bransqe ration. percalades rapidly daw 

to the water table, The fresh rainwater floats on top of the denser sea water 

wed formes a Jens arcord ing to the Ghyben- ‘Herzberg principle: (Rrown, 19251. 

This principle, which is that of the ! ctube, is that the rotio, in fret, of the 

Alevition of the tog of the lens abowe sea level to the depth of the bottom of 

the lens below sea level is equal to the difference in density between the sea 

water and the fresh water, Thus if the density of the rain water equala LOO) 

and the density of the een waber equals 1.085, the ratio would be 1:4i): that 

is, if the top of the fresh-water lens were | foot above sea level the bottom 

would be 20 feet below. 

On Falalop the fresh-water surface lay measurably above sea level, but 
the lack of good vertical contro] in the plane-table traverse precluded the 
making of a piezometric map that would hawe shown the conhguration of the 
upper surface, 

Fidatly induced awetertevel fluctwations in the wells.—Hecords obtained 

with a contingeug water-level recorde?: in well ao, | chow that the water level 

in the well ductuoted from | to 2 feet with about a 2-hour lag behind the 

ocean tide (fig, 1), The greatest tidal fluctuation in all the wells occurred 

during spring lides ancl the asriallesg during neap tides. In the 10 other wells 

on the island changes in water levels, which were periodically measured with 

a taps, followed the pattern in well na. 1. 

The large amount of tidally induced fluctuation in all the wells confirme 
the impression thal the water-bearing materials are highly permeable, 

Geality of ground water, —Woter samples were taken from all wells al 

both high and low tide on Nowember ML 1952, December 1, 1952, amd March 

7, 1954. Table 4 shows the chloride content of the water, in parts per million, 

from the wells, 

According to the Ghyben-Herzherg principle the contact between the 
lower surface of the fresh-water Jens and the underlying sea water takes the 

form of a zone of mixing. This zone follows the upward-curving lower surfare 
of the lens and intersects the uppere surface of the bens around the margin of 
the island, Therefore, the chloride content of the water in the Jens should. 
theoretically, increase outward from the center of the island, On Falalop the 

lateral variation in chloride content is erratic and doce not follow the theoret- 

ical pattern, This wide lateral variation in chloride content may be due to 
minor lecal differences in permeability in the aquifer. There is leo the posst- 
bility that channeled indurated rock below the depth reached by the wells 
permits the local flow of sea water, which upsets the lens, 

The high chloride content of the water from the March 7, 1953 sampling 
of well no. 11 was probably couzed by natives taking water from the well to 
water oo mearby sweet potato paleh. The high chloride content resulting from
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Taunr 3 

Chloride Content in Parts per Million of Water in Wells on Falalop Island 
Well Movember 90, 12 December 1, 1952 March 7, 1953 

1 a2 RRS 628 
F4 Thi 16 Fs 
a —* +a iB 
4 haz Era bi} 
7] et Bak a4 

7 4 dat en 

a 40 SE -"™ 
Mh 22th 216 ai 
VI Lot: 1 1200 

* Semple bole broken. 

** Well caved in before March 7 sampling, 

this removal is indicative of how easily the lens can be contaminated by 
aall water. 

Conclusions on growad water—A small supply of potable water can be 
obtained from wells on Falalop. However, purnping from each well should 
he at a low rale and frequent chloride determinations should be made to 

detect conlaminaiian, 
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