
Introduced grass found mainly on the west side of the island. Probably 
introduced during the guano mining period. 

Native grass confined to the highly saline guano soils of raised islets 
in the lagoon and low normally dry lagoon bottoms. Often associated 
with Sesuvium and Portulaca. Large areas covered with small, young 
clumps suggesting periodic inundation of low former lagoon areaa. 
Common over the island and in sandy soils along the west 3hore. Very 
vigorous clumps are scattered at the edge of the lagoon where runoff 
flows over hardpan and into the lagoon. Such clumps always show a 
heavy salty coating of stems and leaves. 

Planted on the island during the guano rainimg period. Aorial photo¬ 
graphs of WW II vintage show some living trees but in very dry condi¬ 
tion. Only dry remains were evident in 1964* 

Fourteen plants of this species were found growing on the west 
side of a small guano pile of the mid north section in June 1964* 
Several sheets were collected. In October of 1964 the exact site 
was revisited. A few dried stems were found. This species is usually 
found on islands which have a higher rainfall and more verdant 
vegetation. The location and condition ie, not spreading suggests 
that this species was introduced. 

Common over the island, an evident pioneer on wave washed sand 
beaches. This is a white flowered form of the taxon probably referable 
to B. repons L. 

Succulent herb found in low former lagoon flats and on top of 
raised islets in the lagoon. Found also on the NE rim in sand over 
hardpan. Usually associated with Eragrostis whitne.yi and Portulaca. 
No seedlings wore found in a thorough search of the mat surrounding 
the lagoon and in open sites with favorable conditions. Sprigs of 
this species are used in rudimentary nest sites of the bluefaced 
booby often found nesting at the flat edge of the lagoon. After initial 
introduction to an island the mat probably forms very quickly due in 
part to the habit of this bird in snipping off sprigs to place near 
the oggs. Vegetative propagation is apparently the most important 
mode of reproduction. The variety griseua confined to the Phoenix and 
Line islands is somewhat variable as to color of flower and size of 
stems and leaves. 

Common over the island in sandy soil. The guano mining may have 
stripped large areas of a Portulaca dominated association from the guano 
soil areas of the N. portion of the island. 

• Confined to the guano mining area on the HB side growing on 
Sida, Lepturus and Boerhavia. Tho range suggests that this species 
may have been introduced although it is native on the other dry islands 
of the Phoenix and Line Groups. 

An introduced weed found in 1924 " — about the dup-up guano 
field, —". Not found in 1964- 

Found on the N¥ side of the island in sandy soils on the sides 
of depressions. Those are probably formed as the res ult of storm 
action depositing coral rubble in high waverows later covered with 



The Vegetation 

On the west slopes of the island is a solid stand of Boerhavia— 
Lepturus with high density of nesting thne-gray Nbddies, Hawaiian Noddies 
and Common Roddies. Also common in this vegetation type were nesting 
fairy "ferns, Christmas Island Shearwaters and Wedgetailed Shearwaters# 
The Lepturus on the west side averages between 6cm# high. The 

Boerhavia is very thick with stems to 1.2 m. long and very green. The 
Lepturus on the east side of the island above the lagoon in pockets of 
sandy soil averages.8-1.1 m. in height with a thick tangle of stolons 
which have formed new tufts. The width of the Sesuvium mat is highly 
variable depending on the angle of the slope measured from the lagoon 
edge. On the west side the slope is gentle so that in some areas the 
Sesuvium mat is 9 m. wide. On the slope above a mixture of Sesuviiim 

and Lepturus occurs with a width of 4®« On the slope above an almost 
solid stand of Lepturus covers the sandy soil. BluefacedHBoobies nest 
in the mat area on the SW side. Common in such areas are "pockets" 

which have been laid bard” by the nesting activities of this species. 
A ring of freshly deposited guano surrounds the nest. The bare coral 

rubble ridges at the south end support Portulaca lutea. As one walks 
up this slope from the lagoon depending again on the angle of the slope 

one passes through a Sesuvium mat with Lepturus and Boerhavia above 
and then coral rubble with Portulaca. At some spots along the south 
edge one can walk from the dry lagoon up to the Lepturus - Boerhavia 
- no mat being present. Ho Boerhavia plants were seen with lavender 
flowers, dark green, coriaceous leaves or heavily anthocyanized stems. 
Lepturus appears very robust in areas just above the lagoon where seepage 
occursJ^On the south end the Lepturus and Sida are flattened. In the 
more exposed sites the Lepturus forms shorter, more compact clumps 

which are often brown and dry in appearance. A transect from the south 
beach to the lagoon revealed the following sequence of plant species 

and associations* beachrock, Lepturus*.Portulaca. Lepturus — Portulaca — 
Sida — Boerhavia. Lepturus—Portulaca. bare, Lepturus - Portulaca. 

Lepturus - Sesuvium. Sesuvium. bare lagoon floor. On the HW side occurs 
a thick stand of Sida to 1m. high. The plants^ were deciduous during 
the dry period. Redfooted boobies and lesser srigatebirds nest on the 

Sida or on the Lepturus toward the lagoon,, edge. The Lepturus was heavily 
matted in the nesting sites. The i^eser ifrigatebirds use Boerhavia stems 
placed in a circular pattern for the nests built on the ground. An area 
of the Sesuvium mat several square meters in size was surveyed for flowers 
which variwtr from white to a light lavender. White seems most common. 
The Portulaca lutea flowers showed the following variation* flowers with 
petals 5 "to 7 in number, 3tamens from 22 to 54 in number. Only two seed¬ 
lings of the species represented were observed; Sesuvium and Sida. The 
largest accumulation of humus was found around the edges and beneath 
coral slabs. Hermit crab burrowB led under the slab. These areas^were 
more moist than the surrounding matrix of coral sand and gravel^lun the 
in end Boerhavia and Lepturus form the dominant association. Portulaca 
Is found in a narrqjr band in sand pockets amid coral talus. Beachrock 

is exposed on the H)tip. The reef on the W, H and IJe! sides is veay abrupt. 
The surge channels are worn smooth bu constant wave action. Algae were 
collected from the SW reef wherr beachrock ha3 potholes with a mat of 

algae. Two seeps at the edge of the lagoon on the (SE,side poured water 
into the lagoon floor during a high tide beginning about 12*10 PM, Hov— 

ember 4, 1964. On the /SE /edge of the lagoon a small depression which 
appeared scooped out was found. Around this were numerous rabbit droppings. 

Rabbits were observed eating Sida and Sesuvium leaves. One seep also 

occurs at the north end of the lagoon. Sesuvium flowers with four petals 



are common. A narrow rim of beachrock is found on the SE side with no 
well-developed surge channels near the high tide line. The beach is com¬ 
posed of polished beachrock stines and the remains of clam shells formerly 
cemented in a matrix of coral sand and gravels. These fossil shells appear 
to wear less swiftly and have a "soapy" texture. The burrows of the wedge- 
tailed shearwaters and Christmas Island Shearwatersare found in the sandy 
soils along the rim of the island. Often these burrows are beneath clumps 
of Lepturus or under- slabs of half exposed beachrock. In July 1964 a series 
of six areas on the/ E^ /SE)and/S 3ides of the lagoor were chosen along which 
between fifteen^stakea 3 dm. high were inserted into the powdery soil 

twenty-onei" approximately 4dm. apart. The stakes were orientated in such a way that 
a growing stem of the prostrate Sesuvium did not bisect a straight line 
drawn between any two stakes. It was hoped some idea of the growth rate 
of Sesuvium could be obtained. This species is usually found on thin layers 
of soil underlain by a well watered hardpan layer. It appeared that some 
stems which had grown onto the lagoon surface during a dry period had been 
killed by inundation. In November the sites were revisited and the length 
of stems which had grown beyond the line drawn between each stake were measured, 

and 

Description of Site 

I S edge of lagoon, 6 m. long 

II SE It ,8m. long 

r ... m feKniuitflAfW mat 

V E side, evidence of stems 
killed.by inundation, 6.4 m long 

Average Growth of Stems 

9cm. (8l) 

III - 5 CM. (17)* 
IV - 0 (2)** 

11 cm. (37) 

11 cm. 
v. y 

- Ou - - 9 

VI E side, S of V, much guano, some 
stems extended .75m« from solid 
mat on hare crust, 6.4 m. long 

This information gives some idea of the rapidity of growth of the Sesuvium 
mat in a four month period during which no heavy inundation of water from 
high tides or rain filled the lagoon to a level where the peripheral mat 
was covered. In site IV several stems had died hack indicating that water 
during a high tide had seeped to a depth which covered a few stems or, 
possibly local /^disturbance at the edge of the mat had killed these stems. 

‘booby 
The soil undjeneath the Sesuvium mat is reddish with a large amount of 
humus derived from dead stems and leaves. This soil is augmented by the 
addition of material when the nesting activity of the bluefaced booby 
clears an area for nesting. The outer periphery of the nest site is covered 
with guano by the adults and nestlings. This fertilization doubtless speeds 
the regrowth of the mat after the birds have left. The depth of the soil 
layer varied being .5 to 4 dm. thick with a hardpan formed beneath perhaps 
through an exchange reaction between the layers of humus rich soil and 
the powdery saline soil beneath. The Sesuvium mat is probably trimmed 
periodically by waters seeping in duTlng the highest yearly tides. This 
plant species is important in the building of soils at the periphery of 
the lagoon basin, and as the seeps become clogged with less water pouring 
into the inner basin, the Sesuvium advances over the surface crusts. Even 
in those cases where the periodic trimming takes place the amounts 01 numus 
added to the detritus of the lagoon must over a period of time help raise 
the level of the lagoon. As this process continues the dry land area of 

the island is increased. 

* The number in parentheses indicates the number of stems measured. 
** See text. 
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Little is known about the original aspect of Phoenix Island. - V ^ 
/ ("Hut chinson^'Guano was mined from the peripheral portions of the lagoon -ao—inda^- 
( 1950).» eoAod ■by Arundel (l890)/> " .which now resemble empty plates'*. The floor 

"olr the present lagoon- may also have been used for mining if we are to 
take this description literally. The island was worked for eleven years 
but it is not clear whether this was a continuous operation (Bryan, 1942). 
Since Bryan's visit several noticeable changes have taken place on the 
island. The ridge of broken coral on the east side has become populated 
alb^t sparsely in many areas with a stand of Boerhavia and occasional 
plants of Portulaca. Triumfetta was not found in 1964. In the latest 
account (Biyan, 1942) the presence of Sesuvium is mentioned from the 
west side of the island only. If this is so the present peripheral mat 
has surrounded the entire lagoon in the last forty years. There is also 
a suggestion that if the guano wa3 mined from the lagoon periphery that 
the guano deposit may have been deposited under the conditions which 
exist at present as described, elsewhere in this paper. In that case the 
^SlueTaced ijjpoby (Sula daotylatra) might be indicated as a major source 
of tie guaho soils on Phoenix Island and the other dry islands which 
exhibited guano deposits in sites approximating those found on Phoenix, 

that frigatShe high density of individuals of a large number of species of nesting 
^£ birds nest/-birds probably provide the vegetation with plenty of fertilizer. This 

ed on the guano "rain" is of vital importance in the periodic bloom of vegetation 
Sesuvium “on these dry islands and is fundamental to soil building.^rEere is evi— 
mat at the dence for a fresh water lens on Phoenix Island. A water sample was taken 
time of from a seep at the SE end in llovember 1964* At this time water was flowing 
his visit, onto the lagoon flooir. The corrected salinity reading for this sample 

Bryan als< 
mentions 

This was 
not true 
in 1964.J 

I 
/ 

was 20*4 parts of salt per thousand, considerable below that of normal 
seawater. This seems to indicate that the freshwater lens was elevated 
by the rise in saline waters under the island during the period of high 
tide rise and portions of the lens spilled into the lagoon. Vt-* 

^ S. •J.T. —jUul, ui. -t±4_ C ; jl>) 
U/Vv- 'yV~' ^ ** • 

Arundel, J. T. I89O. 
The Phoenix Group and other islands. !fyped copy, lo pp., B. P. Bishop 
Museum, Honolulu. 

Bryan, E. H., Jr. 1942. 
American Polynesia and the Hawaiian Chain. 1—253» Honolulu* 
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Laysan Albatross 

Black-footed Albatross 

Wedge-tailed Shearwater l/ i/ 

Christmas 1. Shearwater i/ 

Audubon's Shearwater 1/ y 
Bonin 1. Petrel 

Phoenix L Petrel ./ 

Bulwer's Petrel v/ 

Sooty Petrel 

Red-tailed Tropicbird \/ y 
White-tailed Tropicbird 

Masked Booby y y 
Brown Booby V y 
Red-footed Booby V y 
Great Frigatebird V y 
Golden Plover v' y 
Ruddy Turnstone 

V7 y 
Wandering Tattler 

V7 y 
Sanderling 

Bristle-thighed Curlew V/ y 
Sooty Tern v/ y 
Gray-backed Tern 

V7 y 
Brown-winged Tern 

Common Noddy V/ y 
Hawaiian Noddy n/ 

Blue-gray Noddy v/ y 
Fairy Tern V y 
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l Phoenix Island 

• / 
July 12, 1964 — Permanent markers — I* Placed one—half the distance 
between the lagoon (hare area) and the rock beach on the west side of 
the island, and, approx, one-half the distance from the north point 
to the south point. The above ground portion approx, fifty-four inches 
above the level of the soil. A very solid, vigorous Lepturus—Boerhaavia 
association, nesting blue-^grsy noddys, Hawaiian noddys and common 
noddys. Also in the general area were fairy terns, Christmas Island 
shearwaters and wedgetailed shearwaters. The Lepturns on the west side 
of the island averages 20—30 inches high. The Boerhaavia is very thick 
and green with new growth. On the east side of the island the Lepturns 
is found growing in pockets and often 36-40 inches high with innumerable 
runners being produced. 
Permanent marker II — On the edge of the lagoon (west side), to the 
east bare salt flats and to the west the Sesuvium mat (about twenty-five 
feet west of the mat edge are large vigorous clumps of Lepturus, and about 
forty-five feet back are small, solid stands of Lepturus with Sesuvium 
found underneath the sprawling plants. On the edge of the lagoon - in the 
Sesuvium mat are indentations or pockets where the Sesuvium has been 
killed off or cleared off by the nesting masked boobies. These areas have 
been denuded by the activities of the nesting birds (physical injury and 
the guano cover) . Similar areas are found in the Sesuvium patches in the 
central lagoon area. The boobies make use of the prevailing wind blowing over 
the bare area of the central lagoon and the absence of plant cover to 
facilitate easy take-offs. In the bare stony ridges at the south end of the 
lagoon one finds stands of Portulaca and often Trith Boerhaavia. 

Transect I ( from bare lagoon flat to beach se end) . 

guano soil Sesuvium 
with hardpan 

slope, stony more accentuated 
slope 

raised area at 
lagoon edge 

Lepturus 
Boerhaavia 
Sesuvium 

Lepturus 
Boerhaavia 

rock, gravel and sand 
patches 

Portulaca 
Boerhaavia 

rocky with 
soil pockets 

Portulaca 

Hone of the Boerhaavia observed on the island had lavender to pink 
flowers or dark green leaves and heavily anthocyanized stems as that 
seen on Hull island. In the most exposed rocky areas on this island 
the species shows light green stems and leaves and white flowers. 
The slopes of the lagoon seem to provide wet pockets for the vigorous 
growth of Lepturus which is green and lush. The same species in other 
areas on the island is drier and less vigorous in appearance. In the 
exposed gravel areas on the south end the Lepturus is flattened to with¬ 
in inches of the surface. 

Transect II — (south end of the island). 

beach rock sand and gravel 

Lepturus 
Portulaca 

rocky Trith soil 
pockets, 
Lepturus 
Portulaca 
Si&a' (procumbent) 
Boerhaavia 



rocky with soil pockets rocky 

Lepturus + 
Portulaca 

slope with slope - 
soil pockets guano soils 

Lepturus Sesuvium ■*> 
Portulaca Lepturus 

guano soil, slight slope 

Sesuvium 4 

flat, guano 

On this end of the island there are two "shelves" - one behind the high 

rock beach and one at the edge of the lagoon. The first is bordered by 
a bare area on both sides and the second area on the inner side. 
At the south edge of the lagoon I placed &off^Camboo stakes, ten inches 
high* at the tip of the growing Sesuvium stems edging the side of the 
lagoon flat. These are approximately one foot apart along the irregular 
periphery. A straight line drawn between each succeeding stake will not 
( at placement) intersect any of the vegetative cover. Some idea of rate 
of growth of the Sesuvium mat may be ascertained from these. Twenty stakes 
were placed along the lagoon edge due east of the first area. 
Uliere the rocky shelf behind the high beach extends to the lagoon edge one 

finds brackish water seepage and good stands of Lepturus. On the drier 

platform above one finds the Bo^rhaavia-Lepturus association. At the edge 
of the lagoon under crusty layer one-half inch deep one finds a dark green 
but very thin algal layer. Below this is a dark brown muck soil with a 

high concentration of salts. Algal sample was taken. The Sida on the south 
end is found on the raised platform. The plant is procumbent - bent by the 

wind as a. seedling and with the sprouts on the upper outer side killed by 

the dry prevailing wind off of the high beach. 

Permanent marker III - At the edge of the Sida patch on the nw side of the 
island. The Sida here stands up to forty inches high and is somewhat pro¬ 
tected by the ruined walls of the old guano operation. Just adjacent are 

the Lepturus—Boerhaavia association — to the west. Nesting lesser frigates 
are common - some on slightly raised nests built in the Sida but most on 
the ground. The Lepturus has been heavily matted by the nesting frigates. 
The Boerhaavia is used as a nest material by the frigatebirds in the flat 
nesting areas - the long stems are rounded up to approximate the immediate 
nest area. Along the southeast side of the lagoon two areas were selected 
for the placement of bamboo stakes a/t the edge of the extending Sesuvium 

stems. This was on the south side of the most prominent extension of the 

Sesuvium mat into the central area. 

Permanent marker IV - Placed on the east side in a stand of pure Lepturus 
on the gravelly slope of the lagoon — on the inner side the Lepturus mixes 
with the Sesuvium to form a distinctive local association. On the outer 
side toward the beach is a rocky area with soil pockets - Portulaca and 
Boerhaavia are found here with scattered patches of Lepturus. Around the 

marker the Lepturus is heavily matted — up to 38 inches high. The Sesuvium 
collected on the east side of the lagoon has pinkish or pale lavender 
flowers (sepals). Collected at 4*15 The Fortul ca sp. has five, six or 
seven petals (usually one smaller than others and obviously derived from 
a stamen| bright yellow, highly variable in petal size and notch at the apex 
— ranges from no notch to a good indentation with a raised point in the 

center} style branches five end six <m£*siamen number variation (flowers 

from separate plants) as follows: 26,28j30,37*41*43*45*54* The Sesuvium 
with the pink to lavender flo ers seems~To be more common along the shore 



of the lagoon# The additional heat here and/or the age of the flower mny 
be responsible for this color. Some of the plants on the inside of the mat 

have white flowers (sepals)# 

July 13, 1964 Observed a crested tern# Sixteen bamboo stakes were placed 
along the Sesuvium mat on the east side toward the south end and directly 
opposite the "break11 in the high rocly beach (southeast end) • The Sesuvium 
may be limited in inner expansion by the periodic inundation of the diy 
lagoon with rain water. The edge of the lagoon at this site is uniform 
without an irregular pattern of growth suggesting an even edge of water# 
Twenty—one stakes were placed along the edge of a bare area within the mat 
near the above site. This was probably a result of nesting boobies. An 

accumulation of dropping was observed but no birds were nesting in this site 
currently. Further south along the lagoon edge twenty—one stakes were placed 
along the edge of the Sesuvium mat — in this area the plants seem to be advancing 
- some stems being 24 to 30 inches from the mat and rooting at the nodes in 
the bare soil. At the extreme south end of this site a former booby nest area 

was observed with many dead Sesuvium stems. It may be that a dry season is 
favorable for the advance of the mat onto the crust of the lagoon - the wet 
season and rainwater accumulation limiting. Perhaps of greater significance 

ia the subtle raising of the lagoon edge several Inches above the bare floor 

of the lagoon by the slow accumulation of guano deposits mixed with some or¬ 
ganic material largely from Sesuvium. Only a few areas observed about the 
periphery of the lagoon where the mat or extensions of the mat might have 
been killed by inundation at a recent time. Evaporation may be so fast that only 
a few depressed areas at the edge of the lagoon retain pools which might kill 
the Sesuvium. Nesting boobies are very commonly found at the edge of the mat. 

On the rocky shelf above the last site is found the Lepturus - Boerhaavia — 
Portulaca association. The peripheral, radiating stems of one large plant 
of Boerhaavia were marked with bamboo stakes to get some idea of rate of 

the current seasons growth. The stems extended as much as 30 inches from the 
crown, stem and leaves light green and flowers white. Flowers from different 
plant3 of the Portulaca sp. in this area were observed: petals were bright 
yellow varying in number from five to seven and stamens varying in number 

- 22,26,31,34f36,42,43,44*44# In a flat rocky area about 20 ft. behind the 
las; site (ttarard the beach) the peripheral area of a Si da plant was marked 
with sixteen slakes. The plant is procumbent and the stems are radiating 
out into bare gravel soil. Jifcst to the southeast is a small area of nesting 
lesser frigates — in low Sida and Lepturus — about 28 nests with large chicles 
and incubating eggs. Few seedling plants of any species noticeable with the 
exception of Sida seedlings and small plants in the Sesuvium mat. Here the 
soil is wet. The Lepturus clumps have runners extending onto the matt. No 

Lepturus sellings observed. 

Transect III - (from permanent marker II at the edge of the lagoon to the 

high tide mark) • 

Sesuvium Lepturus Portulaca Boerhasvia 
Lepturus — Lepturus 

^ m - -m - 

guano 

with har&pan 
rocky with 
guano soil 

rocky with 
gravel and 

soil jackets 

rocly with 
sand pockets 
and gravel 



Phoenix island illustrates very well the importance of localized topo¬ 
graphical features in the distribution of the plant and animal life. In 

islands only a few feet above sea level the disposition and placement of 
the parent materials whether it be slab beach rock, sand, windblown sand pockets 
inner flat gravel or rock terraces, slopes of various degree with varietie^of 
surface and subsurface components, height of lagoon floor above sea level, 
presence or absence of raised heads in the lagoon with fossil marine material 
- all play a role in the present distribution of vegetation and animals on 

these islands. Certainly the exposure of these components to the sometimes 
violent action of wave and wind ( not to mention the more even, predictable 
action of these forces) anchthe equally unsettling action of man whether it 
be/m^Ttaryexpe^iMicy or^fe^ta^Lizer for the farms will determine to a large 

extent the distribution and sum total of living things to be found. Not to 
be disregarded are the slight earth tremors or high waves which might effect 
the height of the entire island or its parts and the deposition of new material 

on the peripheral part of the island or on the interior. 
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Phoenix Island 

July 12, 1964 - Permanent markers - I. Placed one-half the distance 
between the lagoon (bare area) and the rock beach on the west side of 
the island, and approx, one-half the distance from the north point to 

the south point. The above ground portion approx, fifty-four inches 

above the level of the soil. A very solid, vigorous Lepturus-Boerhaavla 
association. Westing blue-gray noddys, Hawaiian noddys and common 
noddys. Also in the general area were f^fry terns, Christmas Island 
shearwaters and wedgetailed shearwaters. The Lepturus on the west side 

of the island averages 20-30 inches high. The Boerhaavia is very thick 
and green with new growth. On the east side of the island the Lepturus 

is found growing in pockets and often 36-4-0 inches high with innumerable 
runners being produced. ' 

Permanent marker II - On the edge of the lagoon (west side), to the 

east bare salt flats and to the west the Sesuvlum mat (about twenty-five 

feet west of the mat edge are large vigorous clumps of Lepturus, and about 
forty-five feet back are small, solid stands of Lepturus and Sesuvium 

found underneath the sprawling plants. On the edge of the lagoon - in the 
Sesuvium mat are indentations or pockets where the Sesuvium has been 

killed off or cleared off by the nesting masked boobies. These areas have 
been denuded by the activities of the nesting birds (physical injury and 
the guano cover). Similar areas are found in the Se suvium patches in the 

central lagoon area. The boobies make use of the prevailing wind blowing over 

the bare area of the central lagoon and the absence of plant cover to 

facilitate easy take-offs. In the bare stony ridges at the south end of the 
lagoon one finds stands of Portulaca and often with Boerhaavia. 

Transect I (from bare lagoon flat to beach se end). 

S 

guano soil 

with hardpan 
Se suvium 

raised area 
at lagoon edge 

rock, gravel 

and sand patches 

Portulaca 
Boerhaavia 

slope, stony 

Lepturus 
Boerhaavia 
Se suvium 

rocky with 

soil pockets 

Portulaca 

more accentuated 
slope 
Lepturus 
Boerhaavia 

None of the Boerhaavia observed on the island had lavender to pink 

flowers or dark green leaves and heavily anthocyanized stems as that 
seen on Hull Island. In the most exposed rocky areas on this island 

the species shows light green stems and leaves and white flowers. 
The slopes of the lagoon seem to provide wet pockets for the vigorous 
growth of Lepturus which is green and lush. The same species in other 

areas on the island is drier and less vigorous in appearance. In the 
exposed gravel areas on the south end the Lepturus is flattened to with¬ 

in inches of the surface. 

rocky with soil 

pockets, gravel areas 
Lepturus -7* . + .... ' 

Portulaca 
Sida (procumbent) 
Boerhaavia 

Transect II - (south end of the island), 
beach rock sand and gravel 

->> Lepturus 
Portulaca 
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rocky with soil pockets rocky slope with slope- 
soil pockets guano soils 

Lepturus -^Lepturus _>> Sesuvium - 
Portulaca Portulaca Lepturus 

guano soil, slight slope flat, guano 

Se suvium -> 
-A- 

k. 

On this end of the island there are two "shelves" -one behind the high 
rock beach and one at the edge of the lagoon. The first is bordered by 
a bare area on both sides and the second by a bare area on the inner side. 
At the south edge of the lagoon I’placed twenty-five bamboo stakes, ten inches 
high, at the tip of the growing Sesuvium stems edging the side of the 
lagoon flat. These are approximately one foot apart along the irregular 
periphery. A straight line drawn between each succeeding stake will not 
(at placement) intersect any of the vegetative cover. Some idea of rate 
of growth of the Sesuvium mat may be ascertained from these. Twenty stakes 
were placed along the lagoon edge due east of the first area. 
Where the rocky shelf behind the high beach extends to the lagoon edge one 
finds brackish water seepage and good stands of Lepturus. On the drier 
platform above one finds the Boerhaavia-Lepturus association. At the edge 
of the lagoon under crusty layer one-half inch deep one finds a dark green 
but very thin algal layer. Below this is a dark brown muck soil with a 
high concentration of salts. Algal sample was taken. The Sida on the south 
end is found on the raised platform. The plant is procumbent - bent by the 
wind as a seedling and with the sprouts on the upper outer side killed by 
the dry prevailing wind off of the high beach. 

* 

Permanent marker III - At the edge of the Sida patch on the nw side of the 
island. The Sida here stands up to forty inches high and is somewhat pro¬ 
tected by the ruined walls of the old guano operation. Just adjacent are 
the Lepturus-Boerhaavia association - to the west. Nesting lesser frigates 
are common - some on slightly raised nests build in the Sida but most on 
the ground. The Lepturus has been heavily matted by the nesting frigates. 
The Boerhaavia is used as a nest material by the frigatebirds in the flat, 
nesting areas - the long stems are rounded up to approximate the immediate 
nest area. Along the southeast side of the lagoon two areas were selected 
for the placement of bamboo stakes at the edge of the extending Seguvinm 
stems. This was on the south side of the most prominent extension of the 
Sesuvium mat into the central area. 

Permanent marker IY - Placed on the east side in a stand of pure Lepturus 
on the gravelly slope of the lagoon - on the inner side the Lepturus mixes 
with the Sesuvium to form a distinctive local association. On the outer 
side toward the beach is a rocky area with soil pockets - Portulaca and 
Boerhaavia are found here with scattered patches of Lepturus. Around the 
marker the Lepturus is heavily matted - up to J8 inches high. The Se suvium 
collected on the east side of the lagoon has pinkish or pale lavender 
flowers (sepals). Collected at 4:15 pm. The Portulaca sp. has five, six or 
seven petals (usually one smaller than others and obviously derived from 
a stamen, bright yellow, highly variable in petal size and notch at the apex 
- ranges from no notch to a good indentation with a raised point in the 
center; style branches five and six and stamen number variation (flowers 

» 



from separate plants) as follows: 26,28,28,30,37,41,43,45,54. The Sesuvium 
with the pink to lavender flowers seems to De more common along” the—Shore— 
of the lagoon. The additional heat here and/or the age of the flower may 
be responsible for this color. Some of the plants on the inside of the mat 
have white flowers (sepals). 

July 13, 1964 Observed a crested tern. Sixteen bamboo stakes were placed 
along the Sesuvium mat on the east side toward ^the south end and directly 
opposite the "break" in the high rocky be&ch (southeast end). The Sesuvium 
may be limited in inner expansion by the periodic inundation of the dry 
lagoon with rain water. The edge of the lagoon at this site is uniform 
without an irregular pattern of growth suggesting an even edge of water. 
Twenty-one stakes were placed along the edge of a bare area within the mat 
near the above site. This was probably a result of nesting boobies. An 
accumulation of dropping was observed but no birds were nesting in this site, 
currently. Further south along the lagoon edge twenty-one stakes were placed 
along the edge of the Sesuvium mat - in this area the plants seem to be advancing 
- some stems being 24 to 30 inches from the mat and rooting at the nodes in 
the bare soil. At the extreme south end of this site a former booby nest area 
was observed with many dead Se suvium stems. It may be that a dry season is 
favorable for the advance of the mat onto the crust of the lagoon- the wet 
season and rainwater accumulation limiting. Perhaps of greater signifigance 
is the subtle raising of the lagoon edge several inches above the bare floor 
of the lagoon by the slow accumulation of guano deposits mixed with some or¬ 
ganic material largely from Sesuvium. Only a few areas observed about the 
periphery of the lagoon where the mat or extensions of the mat might have 
been killed by inundation at a recent time. Evaporation may be so fast that only 
a few depressed areas at the edge of the lagoon retain pools which might kill 
the Se suvium. Nesting boobies are very commonly found at the edge of the mat. 
On the rocky shelf above the last site is found the Lepturus - Boerhaavia - 
Portulaca association. The peripheral, radiating stems of one large plant 
of Boerhaavia were marked with bamboo stakes to get some idea of rate of 
the current seasons growth. The stems extended as much as 30 inches from the 
crown, stem and leaves light green and flowers white. Flowers from different 
plants of the Portulaca sp. in this area were observed: petals were bright 
yellow varying in number from five to seven and stamens varying in number 
-22,26,31,34,36,42,43,44,44. In a flat rocky area about 20 ft. behind the 
last site (toward the beach) the peripheral area of a Sida plant was marked 
with sixteen stakes. The plant is procumbent and the stems are radiating 
out into bare gravel soil. Just to the southeast is a amal1 area of nesting 
lesser frigates - in low Sida and Lepturus - about 28 nests with large chicks 
and incubating eggs. Few seedling plants of any species noticeable with the 
exception of Sida seedlings and small plants in the Se suvium mat. Here the 
soil is wet. The Lepturus clumps have runners extending onto the mat. No. 
Lepturus seedlings observed. 

Transect III - (from permanent marker II at the edge of the lagoon to the 
high tide mark). 

Sesuvium Lepturus Portulaca 
Lepturus 

Boerhaavia 
Lepturus 

guano 
with 

hardpan 

rocky with 
guano soil 

rocky with 
gravel and 

soil pockets 

rocky with 
sand pockets 

and gravel 
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Phoenix Island illustrates very well the importance of localized topo¬ 
graphical features in the distribution of the plant and animal life. In 
islands only a few feet above sea level the disposition and placement of 
the parent materials whether it be slab beach rock, sand, windblown sand pockets 
inner flat gravel or rock terraces, slopes of various degree with varieties of 
surface and subsurface components, height of lagoon floor above sea level, 
presence or absence of raised heads in the lagqon with fossil marine material 
- all play a role in the present distribution of vegetation and animals on 
these islands. Certainly the exposure of these components to the sometimes 
violent action of wave and wind (not to mention the more even, predictable 
action Oj. these forces) and the equally unsettling action of man whether it 
be construction dictated by military expediency or digging fertilizer for the 
1 arms will determine to a largeextont the distribution and sum total of living 
things to be found. Not to be disregarded are the slight earth tremors or high 
waves which might effect the height of the entire island or its parts and the 
deposition of new material on the peripheral part of' the island or on the 
interior. 
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Hull Island 

July 8, 1964 

Collections were made on the west island and along the islets 

stretching to the northeast. Collection No. 1998 -.2038, C.R.Long. Soil 

samples and photographs were made* 
% 

July 9, 1964 
I 

Collections were made on the islets due south and across the 

lagoon from the ATF camp and proceeded southwest to the west island. The 

northeast islets were not visited. Collection No. 2039 - 2076, C.R.Long. 

Soil samples and photographs were made. 

Phoenix Island 
. - 

July 10, 1964 

The island was circuited and traversed several times. 

Collection No. 2077 - 208j* Photographs and soi}_ samples secured. 

July 11, 1964 

Collection No. 2084 - 2088. Photographs and soil samples taken. 

July 12, 1964 

Permanent markers were placed. Transects of vegetation carried 
% 

out. Collection No. 2089> C.R.Long. Assisted with the banding of masked 

boobies and red-footed boobies. 

July ljf., 1964 

Vegetation information was gathered and permanent markers were 

placed. 

\ 

Enderbury Island 

July 15, 1964 

Collected the west side of the island. Collection No. 1990 - 2010 

C.R. Long. 
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Phoenix Islands - 

1 

12 

19 

20 

A preliminary List of Plants Collected by C.R. Long 
June - July ATF, 1964* 

Hull Island July 8 and 9 

Portulaca lutea Sol. 

Portulaca oleracea L. * 

Mimosa sensitiva 

Mirabilis jalapa L. 
t 

Boerhaavia diffusa L. 

Euphorbia prostrata Ait, 

Pedilanthus sp. 

Euphorbia hirta L. 

Carica papaya L. 

Pandanus sp. 

Morinda citrifolia L. 

Cocos nucifera L. 

Cynodon dactylon (L.) Pers. 

Fimbristylis sp. 

Centhrus echinatus L. 

Eragrostis amabilis (L.) W. and A. 

Fleurya ruderalls (Frst.) Gaed. (Observed by C.D. Hackman) 

Messerschmidtia argentea (L.f.) Johnston 

Cucurbitaceae 

Truimfetta procumbens Forst. 

Phoenix Island July 10, 11, 12, and 13 

1 Sesuvium portulacastrum L 

Boerhaavia diffusa L, 

Sida fallax Walp 

Portulaca lutea Sol. 

Lepturus repens (Forst.) R. Br. 

ik
a
n

 



Vascular plants recorded from Phoenix Island 

by C. R. Long 

Gramineae 

Lepturus repens (Porst.) R. Br.' 
'E. H.'Bryan, Jr. 16 (BISH), C. R. Long 2078, 2079, 2079a,b, 

2086r 2099, 2615,-2623 (UH).; 

Byct aginaoeae 

Boerhavia sp. 
*E. H.'Bryan, Jr. 17 (BISH), C. R. Long 2077 > 2081, 2083, 

2087,; 2612, 2622 (UH). 

Aizoaceae 

Sesuvium portulacastrvuii var# griseum Deg# and Fosb# 
'E. H. Bryan, Jr. 19 (BISH), C. R. Long 2083 , 2088, 2625 

(UH). 

Portulaoaceae 

Portulaca lutea Sol. 
E. H. Bryan, Jr. 18, C. R. Long 2624 (UH). 

Malvaceae 

Sida fallax Walp. 
C. R. Long 2077, 2079, 2080, 2089, 2614, 2634 (UH). 



Vascular plants recorded from Phoenix Island 

by C. R. Lons 

Pivo species of vascular plants have been collected from 
? .oonim Island. All of those species are considered native. Vascular 
plant collections have'been made by the following: E. H. Bryan, Jr., 
I,larch 1924; C. R. Long, July^ 1964. 

and November 

Gramineae 

Lepturus repens (Porst.) R. Br.' • 
B^TanTlTTBISH), Long 2073 , 2079? 2079a,b, 2086, 2099? 2615, 

2623 (HE). The common bunchgrass found in 3and of beach rin or sandy 
soils of the inner slopes. Lush stands are found at base of slopes 
vast above the lagoon on the east and south sides. Plants with stolons 
common in these sites. Stems often covered with salt crystals. 

Ny ct aginace ao 
* 

Boerhavia repens L* 

i-WSPhti 
Pinlc and white flowered forms prosent. This species is common in sandy 
scil3 particularly in sand pockets of coral rubble. Often found with 
Lepturus and Portulaca. 

Aizoaceae 

Sesuvium portulacastrum var. .'raisevia Deg. and. Fosb. 
Bryan 19 (BISK), Long 20Bb, 20Go , 2625 (UH). This succulent herb 

forms a nearly continuous mat around the edge of the lagoon .Plovers 
white or off white. The mats are often the site of bluefaced Looby nests. 

Portulacaceae 

Portulaca lutea Sol.' 
Bryan 16 '(BISH), Long 2624 (UK). Common on the south end in coral 

gravel and with Lepturus and Boerhavia over the island. 

as 
Tiliaceae' Triumfetta procuabens Porst. fJMentioned by Bryan (1942) 

present on the east side of the island. Not found in 1964. 
Malvaceae 

Sida fallax Nalp. ' ' ' ' . 
Long 2077 , 2079 , 2080, 2089 , 2614, 2634 (UH). This species 

forms upright stands on tho N sido. Lsed as a nesting site oy lessor 
,frigatebird3 on vest side in 19c4» On the S and SE end this normally 
upright herb is prostrate vhere it is rooted in coral rubble and exposed 
to the constant wind from that direction. 
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July 11, 1964 
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Phoenix Island 
(5) L199-L203 
L199 “ 1 l/2-2 In. Lepturus, Portulaca 

Sesuvium 1/2-2 in. 
Lepturus, Portulaca Nesting Sooty Terns 
1/2-2 In. 
l/2 - 2 in. Sida )• patch - mid north part of island 

L200 - 2 
L201 - 3 
L202 -4 

L203 - 5 

July 12, 1964 Phoenix Island 
(3) L204-L206 
L204 - 1 Algal layer l/2 in. deep lagoon. Lepturus stand at 

edge of lagoon (with a narrow strip of Sesuvium at 
edge between the grass and the bare surface of the ' 
lagoon. 
l/2-2 in. windblown soil around slab rocks. 
1/2-2 in. Lepturus South end. 

L205 - 2 
L206 - 3 

July 13, 1964 Phoenix Island 
(3) L207-L209 
L207 - I Se suvium mat - dry, open area (0.5-2 in. layer), 

many roots present; soil dark brown. 
L208 - II Soil accumulation -under coral rock slab. Windblown 

mineral matter; dried organic (Lepturus, Portulaca) 
- crab burrows along edge of rock. 

L209 - III Bare soil surrounded by Portulaca and Lepturus. Gravel 
at surface 0.5 in. (0.5-2 in. layer) 

July 15, 1964 Enderbury Island 
(1) L210 
1210 Eragrostis, Se suvium l/2-2 in. 

July 16, 1964 Enderbury Island 
(4) L211-L214 
1211 - 1 1/2-2 in. Portulaca, Boerhaavia, Lepturus west 

side of lagoon. 
Portulaca, Boerhaavia gravel top, fine beneath, 
northwest end. 
top l/2 in. Cordia grove west end. 
l/2-2 in. Cordia grove west side 

1212 - 2 

L213 - 3 
1214 - 4 

July 17, 1964 Enderbury Island 
(2) 1215-1216 
1215 - 1 South end Eragrostis sp., Se suvium sp. soil 6 in. 

deep l/2-2 in. 
L2l6 - 2 Cement floored storage house - hermit crab accumulation. 

July 18, 1964 McKean Island 
(7) 1217-1223 
1217 - 1 Under Sida, Sesuvium l/2-2 inches 

1/2-2 in. under dead Sesuvium nest of masked booby 
1/2-2 in. bare lagoon dry on top 
Boerhaavia, Digitaria near beach, l/2-2 in. 
l/2-l in. rock area gravel on top south end 
Boerhaavia, Se suvium 
1/2-2 inchest-.: Digitaria,-t■Portu.’’ aea, Boerhaavia 
Sida, near old guano ruins l/2-2 in.' nesting sooty 
terns 

1218 - 2 

L219 - 3 
1220 - 4 
1221 - 5 

1222 - 6 
1223 - 7 


