THE ALBATROSS SOUTH SEA EXPEDITION.

By H. F. MoORE, Naturalist of the Albatross.

In advanece of the complete reports of the scientific expedition to
the South Seas of the U.S. Fish Commission steamer Albaiross, which
will be published in the Bulletin of this Commission, the following
outline of the cruise is submitted:

The vessel, under the command of Commander Jefferson F. Moser,
U. 8. N, sailed from San Francisco on August 23, 1899. The scien-
tific work was under the direction of Mr. Alexander Agassiz, assisted
by a civilian staff composed of Messrs. A. G. Mayer and W. McM.
Woodworth, of the Museum of Comparative Zoology; Mr. Maximilian
Agassiz, of Newport, and Messrs. C. IL. Townsend, H. F. Moore, A. B.
Alexander, and H. C. Fassett, of the Fish Commission. The naval
officers attached to the ship at all times showed great interest in the
work of the expedition and furthered it by all means in their power.
They were Lieuts. Hugh Rodman and B. K. McMorris, Ensigns A. J
Hepburn, C. R. Miller, and C. S. Kempff, Surgeon J. C. Pryor, and
Paymaster Grey Skipwith.

Between San Francisco and Nukahiva, in the Marquesas Archi-
pelago, the first objeetive point, 26 soundings were made, resulting
In the development of a basin from 2,500 to 3,100 fathoms deep, lying
between latitudes 24° 30' N. and 6° 25' N., and probably extending at
least between longitudes 120° W. and 140° W.  For this great oceanic
depression Mr. Agassiz has proposed the name of Moser Basin. The
floor of the Pacific over this depression, as, indeed, in a larger part
of the deep waters explored by the Albatross, appears to be pretty
completely covered with a deposit of red clay and manganese. The
f:ha.racter of the deposit varies at different stations, being sometimes
n the form of slabs, but more often composed of rounded nodules of
various sizes up to 6 inches in diameter, sometimes smooth and some-
times mammilated, and often inclosing or partially inclosing the teeth
of sharks and the hard ear-bones of cetaceans. In the deep waters
Where the manganese is not found the bottom counsists usually of
globigel'ina ooze, gradually changing to pteropod ooze as the depths
‘_iecrease, then to fine and finally to coarse coral sand as the coral
ls.la.nds are approached, or to volcanic mud and volcanic sand in the
Vicinity of voleanic groups like the Marquesas and Society islands.

On the morning of September 14, 22 days out of San Francisco, the

high island of Ua-Huka, in the Marquesas Group, was sighted, and
187
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the afternoon of that day and the early hours of the following morn-
ing were spent in sounding and using the beam trawl and tow netsin
the channel between that island and Nukahiva. Between the islands
a depth of 830 fathoms was found and the trawl hauls developed an
apparently rich bottom, but the nets were so badly damaged by the
rocks that comparatively few specimens were obtained. -

At 9.30 a. m. on September 15 the anchor was let go in the harbor
of Tai-o-hae, Nukahiva Island. This harbor, with a comparatively
narrow cntrance, is surrounded by high hills sloping almost from the
water’s edge, and has the appearance of an ancient crater, the seaward
walls of which have broken down and admitted the waters of the
Pacifiec. Tai-o-hae is the seat of the French government in the Mar-
quesas Islands, and the members of the expedition were received with
great kindness by the government officials and residents. Two days
were spent in c¢oaling and the members of the seientific staff utilized
the time in making collections on shore. 'The natives in the vicinity
of Tai-o-hae have adopted many of the outward forms of civilization,
and many of them live in houses of European architecture of a simple
type. In the interior, however, more of the ancient life is to be seen
and houses of pure native construction, invariably built on stone
platforms, are commmon, in fact, almost universal. In the forests are
found the sites of many old villages, now overgrown with large trees
and in some cases almost hidden by vegetation.

The population of the island is decreasing, probably as a 1esult of
changes in their mode of life and the introduction of diseases unknown
before the advent of the whites, and as a rule the people are subdued
in demeanor and apparently convinced that their race is doomed to
extincetion. The Marquesas Islanders are among the few South Sea
Islanders (of whom the ancient dwellers on Easter Island are the most
notable) possessing the art of stone carving. Several specimens of
rude idols were seen, and the members of the party who had the best
opportunity for observing are of the opinion that they are still objects
of some veneration, if not of worship.

About noon on September 17 anchor was weighed and the Albatross
stood out of the harbor for the northwestern end of the Paumotu
Archipelago, en route to Tahiti. Soundings were made on this line
which, when considered in connection with those obtained before
reaching Nukahiva, appear to indicate that the submarine plateau
from which the Marquesas Islands arise has a depth of about 2,000
fathoms and a width of 50 miles.

On September 20 Ahii, the first of the low islands, was sighted and
before noon of the following day the ship, under the pilotage of a
native, entered the lagoon of Rairoa, through Avatoru Pass, and came
to anchor. Three days were spent in examining the atoll and making
collections. A line of soundings was run across the lagoon, which
is the largest in the Paumotus, developing the fact that it has a prac-
tically level floor with a depth not exceeding 20 fathoms. This line
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was subsequently extended seaward at each end for a distance of
several miles, in order to develop the submarine insular slope.

After leaving Rairoa the atolls of Mataiwa and Tikehau were exam-
ined from the ship and a landing for a few hours was made at Makatea,
an elevated coral island of considerable interest. The ¢ruise was then
continued to Tahiti, in the Society Islands, where coal and supplies
were to be obtained for the cruise through the Paumotus.

Tahiti was sighted at daylight on September 27 and the anchor
dropped in Papeete Ilarbor on the afternoon of the same day. A
week was spent at this port in coaling, laying in supplies, and making
minor repairs and overhauling the engine. The naturalists of the
party utilized the time in collecting on shore and on the reefs. The
harbor is protected from the sea by a barrier reef, part of a long stretch
which practically encircles the island, changing from fringing reef to
barrier reef, and conversely, as it establishes or loses its connection
with the main island. Opposite Papeete the reef is interrupted by a
pass, one of many which occur at intervals, through which shipping
gains access to the harbor. Papeete is the seat of the French colonial
government in the South Sea Islands. It has a garrison of about 200
men, and a cruiser is usually lying in the harbor. The United States
and several European governments are represented here by consuls,
who are aceredited to the French South Sea possessionsasawhole. The
population is said to be about 5,000, of whom a large number are whites
engaged in trade or connected with the government of the island.

On October 5 the Albatross sailed from Papeete for a cruise through
the Paumotu Archipelago, during the course of which Makatea was
révisited and about twenty-five other islands, of which Pinaki was the
easternmost, were examined. During this cruise much information
was gathered concerning the formation of the islands of the Paumotus,
which furnish a fairly complete series, from the typical atolls like
Rairoa to the elevated coral plateau of Makatea.

A landing was made at Makatea and a party crossed the island to
a village on the east side. 'The top of the coral table-land exhibited a
slight depression in the interior, and the rocks are eroded by subaerial
agencies into a picturesque diversity of caverns, small canyons, and
Pinnacles, unlike anything seen elsewhere on the cruise. The pre-
cipitous walls, which in places rise sheer from the sea, and elsewhere
are fringed with narrow beaches and reef flats, by their terraces and
lines of caverns eroded by the waves, indicate that the island has
bassed through four periods of elevation. The cliffs are most precipi-
tous on the weather side, and the terraces best developed on the more
sheltered shores. The vegetation is richer and more varied than on
the low iglands of the Paumotus subsequently visited.

Stops varying in length from six days to an hour or two were made
8% a number of the islands, and wherever opportunities occurred

_Ccollections were made by the naturalists of the expedition. The
trawl ang dredge hauls, which were in depths of from 725 to 2,440
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fathoms, yiclded but meager resulis, and the surface and intermediate
tow nets also took but little. The collecting on the reefs and in the
shallow water was unproductive, as compared with similar collections
in the West Indies, although some interesting forms occurred in con-
giderable abundance. About 100soundings were made in this part of
the cruise, and the contour of the bottom and the extent of the main
Paumotu plateau west of Pinaki were fairly delineated.

In that part of the Paumotu Archipelago visited by the Albatross
the natives showed, in their habitations, boats, utensils, and mode of
life, the influence of somewhat intimate contact with the whites. On
some of the larger islands are stationed gens d’armes, the local repre-
sentatives of the French colonial government, and traders and mis-
sionaries are found almost everywhere. Nukatavake was the only
island where the expedition noted any approach to primitive condi-
tions, and the stop there was too short to enable the members of the
party to make more than the most casual observations. It is prob-
able that in the eastern islands more of the old life obtains than in
those parts of the archipelago in more immediate communication with
Tahiti. The people are much under the influence of missionaries,
mostly Tahitians, although some are whites, and while their morality
is perhaps not all that could be desired, they exhibit considerable zeal
in their religious observances and some rivalry between the various
sects. At Pakaka, on Apataki, with a population of perhaps 200, the
members of the expedition observed four churches, and were informed
that there was one more, a representation which it would be difficult
to duplicate in a village of the same size in the United States.

Three days were spent at anchor in the lagoon off Rotoava on
Fakarava, where is located the French residency for the Paumotu
Archipelago. Like most of the larger villages of the eastern Paumo-
tus, Rotoava is well kept, with a broad main road shaded by cocoanut
trees stretching along the lagoon front, the coral soil compacted to a
smoothness resembling concrete. The usual collections and observa-
tions were made and the ship sailed on Oectober 14, A stop of very
short duration was made at Anaa, an island rich in cocoanut trees
and supporting the densest population in the archipelago. A curious
fish trap or weir, constructed of coral rocks, was observed on the
reefs at this place, the fish being removed from it at low water with
dip nets. The lagoon of Anaa is one of great beauty, and its brilliant
colors reflected on -the clouds were visible many miles away, long
before the island itself was sighted.

After leaving Anaa the islands of Tahanea, Tuanaka, Raroia,
Takume, and Taenga were visited, but the first stop, six days, was
made at Makemo, where bad weather delayed the arrival of a coal
supply ordered from Papeete. The naval officers utilized the enforced
stay in making a survey of Northeast Pass and its anchorage, which
have been inadequately charted, and in carrying on magnetic and
astronomical observations of value to mariners. The reef flat in the
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sea face of Makemo is narrower than at Rairoa, and its outer edge is
extremely rugged, with gnarled tongues of nullipore-covered rock
thrust seaward, leaving between them gullies in which the water wells
with the surf. In places where the end walls of the gullies are abrupt
the heavy swells, which roll almost unceasingly in this region of the
trades, dash vertically aloft in spouts sometimes 20 feet or more in
height. The nullipores grow most luxuriantly in those parts of the reef
which are reached by the spray, and consequently the sea verge of the
reef is raised above the level of the flats behind, and around the
blowholes there is usually a partial rim, which slopes away like the
flanks of a crater. At Makemo and nearly all islands where the outer
edge of the reef has a nullipore ridge with a comparatively narrow
reef flat behind there is a channel about a foot in depth, through
which the water dashed over the rim flows in rather swift currents
parallel with the shore, until it finds a lateral channel permitting it
to flow back to the sea. In some places at Makemo, Fakarava, and
elsewhere this canal is incompletely eroded, and consists of a net-
work of small channels from 6 to 18 inches in depth, where the sand
and fragments of coral rock washed back and forth by the currents
show clearly tho mechanical agents by which the scouring out of the
ledge rock has been effected. At Makemo there is also a narrow cut,
as yet but 2 to 4 feet deep, through which the tide rushes into the
lagoon at high water and which is doubtless a pass in embryo. A
contemplation of this and various other cuts in different stages of
formation was convincing that passages through the rims of atolls are,
at least sometimes, formed by erosion rather than by discontinuity in
the growth of corals. After the cut has once reached a depth where
the sea has access to it at or near low water the cutting away of the
rocks must proceed more rapidly, as swift currents are continually
discharging through the gaps on the lee side of the atolls the vast
quantities of water which the waves wash over the-low rims of reef
on the weather side. In some of the passes of the Paumotus there is
4 current of 7 or 8 knots flowing from the lagoon seaward which is
Sometimes merely checked and not reversed, even at high water.
Hikueru was visited principally for the purpose of examining the
bearl fishery in the lagoon, which has no entraice sufficiently deep to
float even a large boat, the small sloops and catboats used in the
fishery being dragged and carried over low places in the reefs. The
lagoon is opened to fishing one year out of three, when the small resi-
dent population is augmented by a heavy influx from most of the
P_&umotu Islands and some of the Society group—at the time of the
Visit of the Albatross it being estimated that over 3,000 persons were
Ofl the island. The fishery is carried on entirely by naked native
divers—men, women, and the larger children. The men frequently
gq to a depth of 15 fathoms, staying under water from two to three
Iinutes, and the best divers are said to sometimes reach a depth of
20 fathoms. ‘The members of the party saw a man bring up several
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shells from water 14 fathoms deep, after an immersion of two minutes
and forty seconds. The yield of mother-of-pear! is large, but appar-
ently decreasing. Pearls are not so frequently found here as in other
iglands of the archipelago where the shells are less abundant.

After leaving Hikueru a stop was made at Nukatavake, as before
mentioned, and a landing was also made at Pinaki, where the lagoon
was found almost inclosed, shoal, with over 100 small islets of
Tridacna shells, and apparently in process of filling up.

From Pinaki the Albatross went to the Gloucester Islands, where
valuable observations were made, and then via Mehetia to Tahiti.

On November 6 the expedition again arrived at Papeete, where it
remained until November 15, coaling and refitting. During both
this and the first visit the expedition was received with much cour-
tesy by the people of Papeete, who, in addition to the extension of
hospitality, in a number of cases provided facilities and rendered
assistance to the members of the party in carrying on their work. In
addition to the shore and reef collection, several members of the
party examined most of the valleys in the vicinity of Papeete, and
made soundings and observations in Lake Vaihiria. The population
of the island is restricted to a narrow fringe around the coast, the
interior, with its high peaks and narrow spurs, separating equally
narrow valleys, being ill adapted to the temperament and necessities
of an ease-loving people like the Polynesians. A road, mostly in
good condition, encircles the island, and, with the sea, affords the sole
means of communication. The reef skirting Tahiti is principally of
the barrier type, sheltering a channel from the sea and affording a
smooth passage for small craft navigating the coast. In some places
the channel is of sufficient depth to afford passage and harbor to
vessels drawing 15 feet, and the steamers, which come several times
a year to load fruits for the Australasian colonies, are able to take
berths near the plantations from which they draw thefr supplies.

The soil of Tahiti, as is usual in volcanic islands, is fertile and the
vegetation luxuriant. Cotton and sugar are produced, but appear to
be less important than formerly. Coffee grows almost within reach of
the sea. There is an increasing production of vanilla, which is said to
be of excellent quality; and the oranges grown on the island are unsur-
passed. The plantations are all on the strip of lowland along the
coast and in the lower and broader portions of the numerous valleys
which furrow the island radially from the high interior. Papeete,
the capital, has a trade of some importance, being the distributing
point for the entire French South Sea Establishments and the port of
transhipment of their produects of copra and pearl shell.

The beauty of the island is unsurpassed by anything seen on the
cruise. Its high, rugged mountains, one exceeding and several others
almost equaling 7,000 feet in height, the many cascades and water-
falls plunging over precipitous valley walls or leaping from ledge to
ledge on the flanks of the ridges, its dales and valleys, with rapid
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coursing streams and wealth of tropical verdure, form the elements
of a picture as rich in detail as it is bold in ensemble,

The shore line is fringed with cocoanut palms, and the small sandy
islands on the reef are given up to the culture of the same tree. Much
of the uncultivated land along the coast and in the lower parts of the
valleysis given up to dense thickets of guavas, which, since their intro-
duction some years ago, have, together with the lantanas, spread with
such amazing rapidity that they have become a nuisance. In the
upper parts of the valleys the wild plantain, or “fei,” with its great
upright bunches of fruit, as distinguished from the drooping bunches
of the banana, grows in abundance and is an important item in the
dietary of the natives, who carry it to their homes along the coast.
Wild oranges, limes, and shaddocks are common and excellent in
quality; calladiums grow in the marshy spots; tradescantias in places
almost choke the streams; and along their damp margins, where level
tracts free of rocks oceur, a species of wild ginger, the rhizomes of
which are used in making a native curry, grows in dense thickets, and
in November exhales a delicious aromatic odor from its flowers, just
peeping a few inches above the ground. Higher up the valleys dra-
cenay and tree ferns oceur, tillandsias and the bird's-nest fern depend
from the larger trees; clambering vines, creeping pandanus, and the
giant fern abound among the rocks; a variety of trees, including an
occasional sandalwood, clothe the hillsides, and a host of small and
delicate plants cling to the precipitous rock faces, where dripping
Waters keep them perennially moist.

In the streams the gamy little perch-like Dula lies in the pools,
shrimps of the genus Aftya court the shelter of stones and aquatic
Vegetation, and a crab of the family Thelphusidee scales the vertical
faces of the overhanging rocks with astonishing celerity and always
out of reach. A little kingfisher is always found along the streams
and their dry beds, apparently depending more upon insects, which
it catches on the wing, than upon the usual food of its kind, and in
the woods are at least two species of pigeons and other smaller gpecies,
A large hawk was also several times observed attempting to catch the
dueks which make Lake Vaihiria their home, but it is said to be an
imported species. High up the valleys the frigate bird is always to
be seen sailing about the almost inaccessible crags where it makes its
nest; and a little white tern is commonly seen in Tahiti, as at Nuka-
hi"&, far inland, and occasionally resting upon the irees.

__On the reefs the fauna is hardly more rich than in the Paumotus.
; he living corals are in most places neither abundant nor varied.
The solitary fungia is scattered over the reef flats, in shoal water, and
there are patches of reef-forming corals about the edges of the dead
Yock, and more or less impoverished-looking clusters on its submerged
top, but nowhere apparently are there flourishing masses such as were
Seen in the pass at Rairoa. Gorgonians and Aleyonaria generally are
Poorly represented in both the Society and Paumotu arghipelagoes;
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several species of starfish are common, but not abundant, and there
are 4 or 5 species of sea-urchins and several holothurians. A species
of Grapside is common about the rocks along the shore and exposed
on the reefs, and by raising the coral fragments and breaking them
in pieces several small crabs were found, together with stomatopods
and shrimps and prawns and other species of crustacea, and a num-
ber of worms were collected in the same manner, although less exten-
sively than in the Paumotus.

Tahiti proved interesting and attractive, especially on the second
visit, after the monotony of the atolls of the Paumotus, and it was
left with some regret on the morning of November 15,

Some of the Leeward Islands of the Society group were visited, with
anchorages overnight at Tahaa and Bora Bora, and a short stop was
made at Aitutake, in the Cook group. The Leeward Islands, like the
rest of the Society group, consist of bold and pieturesque voleanic
peaks skirted by coral reefs and reef islets on a broad shore platform,
and Aitutaki resembles them, but its peaks are low and its structural
features in general on a smaller scale.

The next place visited was Niue, an isolated, elevated, coral island,
with bold precipitous terraced walls, rising to a height of from 150 to
200 feet above thé sea. The surface of the island is comparatively
level and less elaborately sculptured by erosion than is Makatea, which
it resembles in a general way. The vegetation is far inferior in
luxuriance and variety to that of the Society Islands, but excels that
of the atolls of the Paumotus. Some attempt has been made to raise
sugar, but the fields did not look promising.

From Niue the Albatross steamed to latitude 21° 18’ S., longitnde
173° 31' W., where a sounding and Blake trawl haul were made in
4,173 fathoms, the greatest depth at which a trawl has ever been used.
A species of sponge, allied to a form before known only from com-
paratively shallow water, was taken. In latitude 21° 18’ 8., longitude
173° 51’ W., a sounding of 4,540 fathoms was obtained.

Early in the morning of November 28 the magnificent cliffs of Eua
were sighted, and just before noon, after coasting the east, south, and
part of the west shores of the island, anchor was dropped in English
Roads, off Ohonua village. The east side of Kua presents the high-
est and finest coralliferous limestone cliffs seen during the cruise,
and they excited the admiration of all on board. Eua was left on the
following morning after an examination of its general features, and
a short run was made to Nukalofa, the capital of the Tonga Islands,
where the members of the expedition were kindly received by King
George, the officers of his government, and the people. The govern-
ment of the Tonga group is a limited monarchy under the control of
the natives, and the islands appear to be well conducted and orderly.
Tongatabu, on which the capital is situated, is somewhat elevated in
its southern part, but slopes gradually away to the northward, where
it is continued over the plateau as a number of small islets and reefs.






