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PREFACE

THE Zaca is a two-masted diesel schooner,
painted black, one hundred and eighteen fect
over all, with a gross tonnage of eighty-four;
Templeton Crocker is her owner, tanned a pleasant
ochraceous tawny, five feet ten over all, with a
refined tonnage of about twelve stone. The two,
in juxtaposition, with a hand-picked captain and
crew, set themselves to aid and abet a scientific
expedition.

The Invitation was to spend two months on the
Zaca in the Gulf of California: the Acceptance
materialized as the Twenty-fourth Expedition of the
Department of Tropical Research of the New York
Zoological Society: the Route included Cedros
Island, Cape San Lucas, Guaymas, Incz Bay, the
Banks of Punta Arena and Gorda, Mazatlan, and
Clarion Island: the Chronology was the year nine-
teen hundred and thirty-six from March twenty-fifth
to May twenty-fifth, San Diego to San Diego: the
Personnel included Templeton Crocker, Master and
Owner, Alfred Pedersen, Captain, threec members
of my Staff, John Tec-Van, General Associate,
Jocelyn Crane, Technical Associate, George Swan-
son, Artist, myself, and a crew of fifteen. These latter
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PREFACE

were of diverse nationalities, French, Norwegian,
Latvian, Irish, Swedish, German, and Samoan, but
single-minded in their vital interest and furtherance
of our activities. And there was also Toshio Asaeda,
Japanese artist, photographer, préparateur—a walk-
ing, sleepless incarnation of the word Work.

Our trip took on the character of the spoor of a
drop of water meandering down a dusty window-
pane, in that we made decisions suddenly as to the
details of the exact route, and adapted our plans to
contingencies and the incidence of favourable loca-
tions.

From our basic plan we never swerved, which was
to spend as little time as possible in disconnected and
uncorrelated dredging, seining, and diving, but to
concentrate our researches in two or three zoologically
interesting places. These proved to be the Inez Bay
region, Cape San Lucas and the adjoining Banks,
and Clarion Island. Whatever of value may accrue
to our published scientific results will be due to this
course of action.

WILLIAM BEEBE
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APOLOGIA

Swuch auenture
bitimeo to summe monne
(ANCREN RIWLE 1230)

THE joy of an expedition such as this lies in the
unexpected and exciting adventures which arise
day and night. And in my use of the word Adventure
1 have departed somewhat from the usual concept
of the word. That Treasure of Treasures, the Oxford
English Dictionary, gives as the first definition of
Adventure, ‘That which comes to us, or happens
without design,” omitting but not excluding the
assumption of attendant danger, risk, or peril. So
by adventure I mean the sudden breathless glimpse
under the microscope of unexpected beauty and
dynamic living in the world of lifc on a sliver of kelp,
quite as much as the harpooning of a forty-two-foot
whale shark.

In this volume I have attempted only two things
—to present a few of these adventures as they hap-
pened to happen, and to minimize our human stature
and self-importance in regard to the wild folk which
came to our notice. For in relation to the world of
life on sea and land of which we were in search, the

1X



APOLOGIA

Zaca constantly diaphragmed to a chip or expanded
to a Queen Mary. The whole point is that our vessel
and our score of selves were incidental, our presence
in this region transitory as our wake; whereas the
creatures of which I write have cvolved in these
waters throughout untold millenniums, and are still
there today, living, feeding, fighting, courting, and
dying. In our memory they still exist as living fellow
beings, and enthusiasm and vital interest must be
our excuse for interfering in their lives.
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ZACA VENTURE






I

SOUTH TO SAN LUCAS

THE Zaca expedition began before it started, and
was christened with a coincidence which Edgar
Wallace would have entitled “The Mystery of the
Twin Snipefish.” The yacht was still tied to the wharf
in San Diego when, on the twenty-fourth of March,
I took my seat in the laboratory for the first time.
In the geometrical centre of my table was a small
vial containing a small fish. I exclaimed with surprisc,
for twelve days before (it seemed like a month) I had
caught this rarest of rare fish with a lucky sweep of
the net in the Gulf Stream off southern Florida, the
last specimen to be captured on our recent West
Indian trip.

I had gone on to New York and thought I had
left the fish there! Flecing quickly from the bitter
cold and the accumulated glaciers in the streets of
that city, I started west by a circuitous route to avoid
flood-devastated regions, breathed litres of dust on
the way, read a delightful book, Young Mr. Disraeli
by Elswyth Thane, besides reviewing Peter Freuchen’s
Arctic Adventure for the Atlantic Monthly, and, thanks

Zaca Vemture I B



SOUTH TO SAN LUCAS

to a train two hours late, at last saw Carriso Gorge
by daylight.

After all this I was confronted by what looked like
my identical snipefish. It proved, however, to be
the first fish caught on this present Pacific expedition.
Its story is worth the retelling, for the species is as
unknown on our Pacific coast as on the Atlantic side.

Two days before my arrival it was decided to
utilize the intervening time by a short trip to Avalon
on Catalina Island, and there, in spite of a high wind
and rough sea, the submarine light was lowered after
dark. The very first specimen of the expedition
netted by John Tee-Van was this snipefish. It was
only two inches in length, but Macrothamphosus gracilis
for all that.

After capture it was placed in a small aquarium
and admired both for its strange appearance and its
rarity. Between winks or when everyone’s attention
was directed elsewhere, it vanished. Onc moment it
was in the aquarium swimming around quite happily
and the next the tank held nothing but water. The
coconut matting on the floor was searched, the
laboratory table was examined. Gravitation must
have been in operation, but either Macrorhamphosus
went suddenly glassy and ceased to cast shadows or
what? Finally one of the searchers decided to sit
down and think it over. A glance at the wooden
seat of a tall laboratory stool revealed the snipefish
upside down, firmly impaled by the tip of the long,
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SOUTH TO SAN LUCAS

sharp spike growing from its dorsal fin. Here it had
been all the time, wriggling and revolving, sus-
pended, like Mahomet, midway between heaven and
earth. The consensus of opinion was that the name
of the fish should be anagrammatized from snipe
to spinefish.

A bony armature, long tubular snout, together
with the long back spine are its chief characters, and
it calls trumpet-fish and dragonets cousins, but only
distant ones.

The slender snipefish is one of the most widely
distributed of all swimming creatures. It calls all
oceans home, whether in the Mediterranean, along
Portugal and down to the Cape of Good Hope, or
off India, China, Japan, and Australia, extending
even to such isolated places as Hawaii and Juan
Fernandez.

Yet it has never been definitely identified on any
shore of North America. When I scooped up my
Florida snipefish from its shelter beneath the purple
balloon of a Portuguese man-o’-war it proved to
be the first ever recorded either on the east coast of
the United States or in the West Indies. Our Pacific
specimen was also unique except for a small indivi-
dual washed up eighteen years ago on the beach of
Catalina, which may have been this species.

In any event our twin snipefish hold the record
for coincidence and rarity and were undoubtedly an
excellent initial omen for the expedition.

3



SOUTH TO SAN LUCAS

My brief glimpse of San Diego left a confused
memory of cold, penetrating winds, lines upon lines
of warships, huddled pelicans and surf scoters, and
an Exposition at the stage of the morning after,
leavened, however, with a glory of untold myriads
of cheerful little pansy faces of every conceivable
colour and expression. Reports came of ice in San
Francisco, snow in Los Angeles, and as the gale here
was apparently a permanent feature of the weather,
we decided to leave directly after lunch on the
twenty-fifth of March, and be blown south to more
congenial climes. (Fig. 1.)

The sudden stopping of the engines after forty
hours of continuous running woke me and I went
on deck to find the Zaca drifting slowly along, a
few hundred yards east of Cedros Island. The moun-
tains showed clear as crystal in the early morning
light—a dry, dead-looking, lofty, jagged ridge deeply
furrowed everywhere by erosion. The slopes seemed
a barren desert, but the crest was fringed with good-
sized cedars and pines. (Fig. 2.)

This recalled something I had read, and later I
went to my Hakluyt and verified it in Ramusio’s
account of the expedition of General Francis de
Ulloa. The Spaniard was sent out by Hernando
Cortez and with three tiny ships (one of which was
lost almost at once) he left Acapulco July 8th, 1539.
He sailed north, circumnavigated the Gulf of Cali-

4



TRACK OF THE TRIP. Cape San Lucas, Gorda and Arena Banks, Santa
Inez Bay and Clarion Islaind—these were our chosen spots where we anchored,

Sished, dredged, and dived. (1)



THE CEDARS OF CEDROS. Evarly 144,600 sunsets before this, Francis
Preciado sat on his Spanish ship, writing with his quill pen, looking acrss he water to
Cedros, from the same spot where the * Zaca” i anchored. (2)



SOUTH TO SAN LUCAS

fornia, and continued up the Pacific coast until he
reached the exact spot where we were floating.

It is very seldom in these days of exploitation of
the very ends of the earth that any locality remains
wholly unchanged for four centuries, but such is the
case in this great island. It is equally unusual for carly
records to make good consecutive reading, but the
narrative of Ulloa is so naive and delightful that I
give in full his experiences on one of his first days
ashore on Cedros.

It was just three hundred and ninety-six years ago
when the following was written: ‘Isla de los Cedros,
or the Ile of Cedars in 28 deg. and a quarter: On
Sunday, Munday and Tuesday (which was the
twentieth of the said moneth of Januaric) wee sailed
with scarce and contrary windes, and at length came
to the cape of the point of the Iland, which we
called Isla de los Cedros or the Ile of Cedars, because
that on the tops of the mountaines therein, there
growes a wood of these Cedars being very tall, as
the nature of them is to be. This day the Trinitie
descryed a village or towne of the Indians, and found
water: for on Sunday night we had newly lost her,
and had no sight of her untill Tuesday, whenas we
found her riding neere the shore, not farre from
those cottages of the Indians. . . . While we thus
rode at ankor, we saw a Canoa with 3 Indians put
out into the sea from their cottages, and they went
unto a fishing place, among certaine great and high
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SOUTH TO SAN LUCAS

weedes, which grow in this sca among certaine
rockes, the greatest part of which weedes groweth
in 15 or 20 fadome depth; and with great celeritie
they caught seven or eight fishes, and returned with
them unto the Trinity, and gave them unto them,
and they in recompense gave the Indians certaine
trifles. After this the Indians stayed at the sterne of
the ship, viewing the same above three houres space,
and taking the oares of our boat they tryed how
they could rowe with them, whereat they tooke
great pleasure; and we which were in the Admirall
stirred not a whit all this while, to give them the
moore assurance, that they should not flie away,but
should sece, that we ment to doe them no harme,
& that we were good people. As soone as we were
come to anker, & beheld all that had passed betweene
the Indians and those of the Trinity, after the Indians
were gone to the shore in their Canoas made of the
bodies of trees, the General commanded the boat
which was without to be brought unto him: and
when it was come, he, and Francis Preciado, and
two others went into it, and so we went aboord the
Trinity. The Indians sceing people comming out of
the other ship into the Trinitie, sent two Canoas
unto the sterne of the ship, and brought us a bottle
of water, and we gave unto them certain beads, and
continued talking with them a little while; but
evening approching the aire grew somewhat cold.
The Indians returned on shore to their lodgings,
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SOUTH TO SAN LUCAS

and the General and we to our ship. The next day
being Wednesday in the morning, the General com-
manded certaine of us to goe ashore, to see if we
could find any brooke or well of fresh water in the
houses of the Indians, because he thought it un-
possible for them to dwell there without any water
to drinke. The father frier Raimund likewise went
out in our company, because the day before secing
the Indians came to the sterne of the shippe and
parlying with us, he thought he might have spoken
a little with them, with the like familiarity. In like
sorte many mariners and souldiers went out in the
boat of the Trinity, and going altogether with their
weapons toward the shore, somewhat above the
lodgings of the Indians, very early in the morning
they watched the boats, and perceived that wee
would come on land, whereupon they sent away
their women & children with certaine of them who
caried their goods up into certaine exceeding steepe
mountaines and hilles, and § or 6 of them came
toward us, which were excellently well made, and
of a good stature. Two of them had bowes and
arrowes, and other two 2 bastonadoes much thicker
then the wrist of a mans hand, and other two with
2 long staves like javelins with very sharpe points,
and approched very neere us being nowe come on
shore. And beginning by signes very fiercely to
brave us, they came so neere us, that almost they
strooke with one of those staves one of our souldiers

7



SOUTH TO SAN LUCAS

called Garcia a man of good parentage, but the
General commanded him to withdraw himselfe, and
not hurt any of them. In the meane season the
General and frier Raimund stept foorth, the frier
lapping a garment about his arme, because they had
taken up stones in their hands, fearing that they
would do them some mischiefe. Then began both
of them to speake unto them by signes and words,
to be quiet, signifying, that they ment them no
harme, but only were come to take water; and the
frier shewed them a drinking-cup; but nothing
would serve to make them leave that bragging, and
flinging of stones: and the General continuing still
in a mind not to hurt them, commanded his men
gently to come neere unto them, and that by signes
they should all shew them, that they meant in no
wise to hurt them, but that we were come on land
onely to take water. On the other side refusing
utterly to take knowledge of these things they still
insulted more and more: whereupon Francis Preciado
counsclled the General to give him leave to kill one
of them, because all the rest would flee away, whereby
at our ease we might take water: but he replied that
he would not have it so, but willed them to looze
the two mastives Berecillo and Achillo: wherefore
the dogs were let loose, and as soone as they saw
them, they vanished immediately, betaking them to
their heeles, and running up those cliffes like goates.
Also others which came from the mountains to

8
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succour them, betooke themselves to flight. The
dogs overtooke two of them, and bit them a little,
and we running after, laid hold on them, and they
seemed as fierce as wild & untamed beasts, for 3 or
4 of us held either of them, to cherish & pacifie
them, and to secke to give them some thing: but
we availed not, for they bit us by the hands, and
stooped down to take up stones for to strike us with
them. We led them a while in this manner, and came
unto their lodgings, where the Generall gave a
charge, that no man should touch any thing of
theirs, commanding Francis Preciado to see that this
order were observed, in not taking any thing from
them, although in very deed there was little or
nothing there, because the women and Indians which
were fled had caried al away. Here we found an old
man in a cave, so extremely aged as it was wonder-
ful, which could neither sce nor go, because he was
so lame and crooked. The father frier Raimund sayd,
it were good (sceing he was so aged) to make him
a Christian; whereupon we christened him. The
captaine gave the Indians which we had taken two
paire of eare rings, and certaine counterfeit diamonds,
and making much of them, suffred them to depart
at their pleasure, and in this sort faire and softly they
returned to the rest of their fellowes in the moun-
taine.’

This, and further tales of more bloody encounters
with the Indians of Cedros were penned by the hand

9
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of Francis Preciado himself, plying his quill in a
cabin of the Santa Agueda ‘ankored’ in the exact spot
where we lay. The vividness of his detailed account
is equalled only by the patience and humanity of
Ulloa—characteristics rare enough in the early con-
quistadores.

Abeam of us was the valley, and the beach on
which the Spaniards landed, but instead of the
‘cottages’ of the Indians was a handful of miserable
adobe huts. Through my glasses I could sce a dozen
raggedy Mexicans, one distinguished by a revolver
strapped to his belt, all leaning against the nearest
leanable object. There were no ‘mastives’ but only
a few dejected pariah dogs. Within the whole horizon
of land and sea no other change had come through-
out the past four centuries. I thought of the trans-
formations wrought by other races and conditions
and my mind went back to the beautiful, modern
city which we had left less than two days before—
San Diego, the site of which was discovered only two
years after Cedros, and which, after more than three
centuries, in the year 1867, less than seventy years
ago, still had no more inhabitants than this Mexican
village.

Ulloa and his men got heartily sick of the sight of
Cedros, for no less than cight times in the course
of the first three months of 1540 they tried to go
north or south and every time were driven back by
contrary gales to the lee of the great island. They shot
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small deer, and ‘conies, grey and blacke,” and to this
day mule deer, rabbits, and gophers are still found
on the island. But the months of waiting for the
almost continuous storms to cease must have been
dreary, as the men filled their time repairing the
‘furniture’ of the small vesscls, sewing together their
shreds of clothing and offering up prayers for good
weather.

On the Zaca even before breakfast the new dredg-
ing rig was in working order and the first haul made.
Drifting slowly southward along the island we drew
five most interesting dredgefuls from 38 to 44
fathoms. Each haul was richer than the preceding,
with a bewildering lot of creatures. The most
remarkable thing was the clear evidence of areas
on the bottom of purc culture. In the first haul,
one of twelve minutes and made with a small dredge,
was a vast amount of blue mud and many thousands
of small brittle stars; another dredge contained no
mud but hundreds of white club-spined urchins; a
third had a large number of very beautiful, long-
spined, scarlet thorny-oysters, while from the next,
oysters were quite absent, there being instead dozens
of round, hermit-inhabited shells. Each haul deserved
a day’s study. To the very last haul I clung to the
hope of entangling and bringing up one of Ulloa’s
‘ankors,” for in the course of riding out the months
of heavy gales he lost six and recovered only one.

II



SOUTH TO SAN LUCAS

At noon we drew our last dredge and steamed
around the south end of Cedros from which Ulloa
had so often been driven back. We passed the lesser
island of Natividad and on to the little bay of San
Bartolome. It was surrounded by the same dead and
desert mountains, all furrowed and gorged with
eroded ravines and arroyos.

On Sunday, April 12th, 1540, Preciado wrote:
‘Among these Islands are such abundance of those
weedes, that if at any time wee were inforced to
sayle over them they hindred the course of our ships.
They growe fourteene or fifteene fadome deepe
under the water, their tops reaching four or five
fadome above the water. They are of the colour of
yellow waxe, & their stalke groweth proportion-
ably. This weede is much more beautifull then it
is set foorth, and no marvell, for the naturall painter
and creator thereof is most excellent.’

To-day in San Bartolome Bay we rowed and
pushed our way over two large beds of this amazing
kelp ‘weede.” This was of the greatest interest to me,
especially as the life on and around it seems to have
been so little studied. I was keen to dive among these
great algal portieres, but the visibility of the water
hereabouts was only about fifteen inches, and the
56 degrees of water temperature were not conducive
to prolonged submersion. Two American egrets and
a trio of willets were walking about on the floating
kelp fronds, exactly as jacanas tread the water-lily
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leaves of tropical swamps. The brief glimpse we had
of the rocks and tide-pools showed a wealth of life
—small fish, large, deep-green anemones, besides
limpets, barnacles, and mussels all gigantic in size to
my Atlantic-accustomed eyes.

We left Turtle Bay the same evening and put out
to sea southward on our course. At ten o’clock the
following morning we stopped to haul on board an
immense mass—several hundredweight—of floating
kelp. Now that I had some of this wonderful scaweed
actually in my hand the marvel of it impressed me
more than ever.

I had always thought that kelp was an Indian word
but O.E.D. quickly disillusioned me. Its origin is
obscure but it has been in use for centuries in England
as meaning some one of the large brown scaweeds.
Its first appearance in English prose was in the trans-
lation of Higden’s Polychronicon, a history of the world
in Latin. This was done in casy style by John Trevisa
in 1387, and has the high honour, by the way, of
being the first delineation of England and her story
in native English. Many contemporary copies on
vellum were made. Here we find the amusing and
very true simile, ‘As culpes of the see, waggeth with
the water.”

Many years later in a translation of Pliny we read
of the ancient uses of kelp: ‘Kilpe, Tamgle, and such
like seaweeds, are as good treacle. The best simply of
all others, be they of the island of Creta, which gow

13
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near the ground upon rocke; and namely for to die
wooll and woollen cloth: for they set so sure a colour
as never will shed or be washed off afterwards.’
These words come to us through Philemon Holland’s
translation (1601) of Pliny’s Natural History (A.D. 75),
who in turn quoted Nicander, the Greek physician,
who wrote his scientific treatises in verse sometime
during the second century before Christ. In such
devious ways human knowledge of kelp comes down
to us.

As to the real history of the brown kelp itself we
know that authentic evidences of algae have been
found in Pre-Cambrian rocks, which starts the ances-
tral line well beyond five hundred million years
before we hauled this kelp on board the Zaca.

The great kelp beds of the Pacific coast form an
interrupted belt of scaweed growth offshore from
the Arctic down to Turtle Bay. I saw small patches
of it even farther south, but this kelp (Macrocystis
pyrifera) is essentially a northern species. Charles
Darwin, writing on the Beagle, credits the kelp of
Tierra del Fuego with an enormous influence on the
interrelated lives of a host of organisms. ‘Amidst the
leaves of this plant,” he writes, ‘numerous species of
fish live, which nowhere else would find food or
shelter: with their destruction many cormorants,
divers, and other fishing birds, the otters, seals, and
porpoises would soon perish also: and lastly, the
Fuegian savage, the miserable lord of this miserable

14
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land, would redouble his cannibal feast, decrease in
numbers, and perhaps ccase to exist.”

Two things became very evident from my obser-
vations of the kelp beds in Turtle Bay: the value of
this seaweed as buoys to mariners, and as breakwaters.
On cxposed coasts whenever a single plant is seen
growing well out from shore a shoal is invariably
indicated. Now and then as a kelp plant increases in
length and buoyancy it may actually weigh its
rocky anchor and float out to sea.

The weed in Turtle Bay looked like elongate recfs
of olive-coloured coral and functioned exactly like a
breakwater. Outside the bay the waves were rather
high with the tops breaking into whitecaps, but as
soon as they reached the kelp all motion was reduced
to a long, heaving, oily swell. When, from our low
seats in the rowboat the horizon was hidden, the
silhouette of the water became rippled with fronds,
partly exposed or actually waving in the wind. Before
we left there came a slight shift of wind and the
surface leaves became still more active, giving the
effect of a school of large jumping fish. A flick, and
the frond would whip clear of the water, turn in the
air and flop back, occasionally with a definite but
soft spat, like the distant spank of a beaver’s tail.

The breakwater location of these plants is most
important to their well-being. Two vital necessities
in the life of Macrocystis are a rocky support and
constantly moving liquid. The surface is so extensive
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that it must be laved by ever-changing water to
enable it to extract sufficient carbon dioxide to supply
the need of its growing tissues. A location such as
this must be of especial value along a coast like that
of California, which is so exposed and shelterless
compared with the much-indented Atlantic shore.
A more tropical extension of the kelp beds would
have made accessible to us many a beach in the Gulf
and on Clarion—beaches now pounded by impassable
surf.

We encountered floating masses of kelp at sea as
far south as Clarion Island, but never in the Gulf.
The most southern of these batches were the most
disintegrated, so it appears that just as the Atlantic
sargassum weed gradually decays and sinks as it
drifts into colder waters, so kelp is destroyed by the
increasing warmth of the tropics. In addition it must
be understood that floating, detached kelp has no
power of long-continued life even under the most
favourable conditions.

Sometimes a single plant would appear, or a large,
confused mass. We thought to pull a few yards on
board with the boathook, as we sailed past, but found
that even after the yacht was brought to a full stop
it required the united efforts of half a dozen men.
One great pile of several hundred pounds was a
single plant, still retaining part of the basal holdfast.
It was of the consistency of rubber and so slippery
that it seemed to be covered with slime. Yet none
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was evident after handling it. When a heavy pile
began to slip overboard the stem was as impossible
to hold as a live eel.

Not only in size but in real complexity of organi-
zation of structure the giant kelp stands at the head of
all marine plant life. There has never been in the sea
any development of flowers or sceds, real leaves, roots
or bark, but the kelp presents most interesting
parallelisms of some of these. Even with its high
organization it lacks all sexual methods of repro-
duction, and can propagate its kind only by means
of zoospores. The holdfast of the giant kelp is a mass
of interlaced, tangled, root-like fingers, tightly
clasped about a stone. From this arises one or several
stems, from which, at intervals, spring series of
fronds, either double or single, looking, on the
whole, like a giant fern frond made of soft, pliable
rubber. The short base stalk of each leaf is swollen
into a pear-shaped float.

Within certain limits the kelp varies considerably
in colour. The young fronds and floats are as pale as
tawny olive, or in the sunlight, honey yellow; the
adult growths are brownish olive, while sunlight
shining through them turns them to greenish gold.
The very young and small fronds are flat and smooth
but all older leaves are ribbed and reticulated in raised
ridges and alternating depressions, irregularly waved.
The ridges run into each other in an inextricably
confused plexus. A cross section of the leaf shows a
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solid body with a waved edge, the ridges and inter-
vening hollows presenting no difference except in
direction. There is no upper or under side, and indeed
the vertical position in the water, with the sunlight
coming from directly overhead, and the constant
shift due to change in tide and wind, makeupper and
under meaningless terms.

In sheer length of growth the giant kelp exceeds
the height of the tallest redwood trees, and only the
lianas of the tropical jungles far outgrow them.
Extreme and improbable lengths of nine hundred
and one thousand feet have been reported, but six
hundred seems to be an authentic measurement of
an Antarctic plant, according to Wells and Huxley.
All that I saw were only a fraction of this length.

We loaded the fronds into tubs and began a slow,
careful search for the creatures which called this
submarine vegetation home.

Again I quote from Darwin’s journal written one
hundred and two years ago, concerning the kelp of
Tierra del Fuecgo. ‘Almost every leaf, excepting
those that float on the surface, is so thickly encrusted
with corallines, as to be of a white colour. We find
exquisitely-delicate structures, some inhabited by
simple hydra-like polypi, others by more organized
kinds, and beautiful compound Ascidiae. On the
flat surfaces of the leaves various patelliform shells,
Trochi, uncovered molluscs, and some bivalves
are attached.” The great naturalist might as well
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have been describing the leaves on deck in front
of me.

The delicate patches of grayish white bryozoa were
by far the commonest form of animal life on my kelp.
They should be named lichenozoa instead, for on the
kelp they present to human eyes far more the appear-
ance of lichens than moss. These little beings inhabit
a Flatland world of their own, living almost in two
planes of space. Each individual, as he comes into
existence, fashions his limestone tunnel out of the
surrounding water, and moulds it alongside or
overlapping his neighbours or parents. Parents,
however, is hardly the word, for these individuals are
formed by budding. When sexual cells are produced
they develop into free-swimming larvae which sail
off to found new colonies. To perpetrate a terrible
pun we might substitute the phrase ‘neighbours and
buddies’!

Bryozoa are puzzling creatures, being in some ways
as closely related to worms as they are to molluscs.
With a more than respectable ancestral lineage of
four hundred and fifty million years they are still very
abundant to-day. On the kelp leaves they formed flat
encrustations, round, oblong, or irregular. Under the
microscope they were exceedingly beautiful and
varied. I found five species on a single small leaf, each
with its individual ground plan and elevation, each
with characteristic calcarcous ornamentation. Some

looked like sculptured, petrified lace-work, and
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others were plume or feather-like, resembling frost
crystals on a windowpane. A moment of quiet under
water on the microscope stage, and a hundred circles
of eager little tentacles peered out, and slowly
expanded into animal flowers. The tentacles remained
motionless, but over their surface untold myriads
of minute cilia thrashed back and forth in rhythm,
setting up distinct currents, diminutive whirlpools,
a cyclone to a diatom—disturbances as infinitely
small to our vision as a world war on earth would be
to the man in the moon.

A kelp leaf was occasionally thickly covered with
hundreds of small snail-like shells all glued fast on
one side. These were coiled worms with the rather
pleasant name Spirorbis. Small compressed crustaceans
crept or swam over the surface, varying in colour
from pale to deep green, the dominant form of this
group being an olive green isopod. Thousands, of
all sizes, were found on a single plant, all creeping
slowly about and relying upon their amazing
resemblance to the colour of the fronds to escape
detection.

A small, dense cluster of something resolved under
the hand lens into a family of the strange little inch-
worm shrimps Caprella. They looked like the skele-
tons of some more buxom forms, and clung tightly
by their hind legs to whatever they touched, rearing
straight upward like the stems of ocotilla on the
distant desert mountains. The shape seemed pro-
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tective enough, but in addition they were ornamented
with many red spots—which no kelp ever displayed.
Naked molluscs crawled about, recalling their sar-
gassum cousins. These, too, were kelp-colour, and
their several pairs of waving gills were nothing but
the torn and frayed edges of the fronds.

I was prevented from diving and wandering among
the forests of kelp, but now and then there comes a
vision of these rubbery groves of strange plants,
clutching to rocks or reef with interlaced fingers,
trusting to air bladders for support, perched upon
by kelp-coloured fish, affording shelter to swarms of
living beings. Who has not seen kelp has missed one
of Earth’s marvels.

In its first sentence, on one of the first mornings
after leaving San Diego, my Zaca journal says,
‘Rotten night with sinus, rolled terribly, icy cold,
caught five bonitos.’

Nothing could put an end to the roll, but the sinus
and chill vanished with the first bonito. We were
making about eight knots and the wind was cutting
off the tops of the waves and strewing the whole
ocean with this chaff of foam, yet these amazing fish,
one after the other, somehow glimpsed the sodden,
white plumage of the feather jig, leaped and seized,
it and were hauled in. This wonderful stream-lined,
silvery spindle of steel seems the epitome of sheer
vitality, and if only its recognition of artificial bait

21



SOUTH TO SAN LUCAS

matched its beauty man would never be able to
invent any lure which would deceive it.

I saw the first before it reached the taffrail and un-
consciously noted its pattern. Three minutes later I
returned to have it photographed and as regards
both colour and pattern I found a wholly different
fish (Fig. ).

This swift change was one of the most beautiful
of kaleidoscopic miracles, surpassing any more stable
colouring. It was sccond only to the shifts of pigment
in the dying dolphin fish which so pleased the Romans
of olden time. I shall take the reader with me for
a brief glimpse of how the colour change of the
bonito concerns the scientific study of fish.

Going to my library of fish literature I found a
strange and wonderful amount of information. This
fish is known commonly as bonito and it ranges
pretty much throughout the belt of warm seas. The
Pacific species differs in several details from that of
the Atlantic, such as in possessing eighteen instead
of twenty-two spines in the dorsal fin, but in all
general characters they are much alike. As regards
colour and colour changes the two species appear
to be identical and in this respect I am treating them
as one.

Pliny tells us “The Tunie is called Pelamis,” and
pelamys has persisted as another name. Thesec com-
mon names are simplicity itself compared with the
technical t