No other islands of the Galapagos group present the foreboding
aspect of Fernandina. This island volcano has erupted ZA/4LEALE£/
¥BXmg/ mom frequently and with greater violence during the few

presence
centuries of human ebsexrvatiom than any of fAZ/d£Hét its neighbors.
It stands scared and devastated by the outpourings #from its remote
summit. Flows of lava ahd fields of ask have isolated Fernanding's
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crater &g the casual visitor so that only the most determined

6'3(-'\{(‘ 2
explorers have seen its i interior. Eruptions have indeed®

within historical times
occured/on other island , most recently on Isabela from the side

of volcano which is still smoking from the event of
two years ago, Lava from this eruption split into twwe streams as
it reached Perry Isthmus, one turning If£¢ east into Cartago Bay

where it byrned #¥f/£f¢ through the mangrove belt, amd the other

- 5 e P
west tu-Hx@i;a Bay.7 Perhaps not more than one hundred years ago,

judging by the appearance of iridescent freshness of some of the
Isla
flows around Sullivan Bay, lave poured from the flanks of/Santiago

(James Island) blackening its slopes and coast lines on three sides

but leavkng the peaks green with life. Awesome as thgés event, or
it
series of events,must have been Z£/di £/#y did not leave the island

with the same atmosphere of impending doom that one senses on

Fernandina, (A less contemporary eruption on Volcan Alcedo has left
its
as—a—reminder on £M¢ rim as a reminder a row of hot springs and geysers.

Volcanism on all the other major islands appears to have been
in
associated with a more remote past. They are clothed Wif/ vegetation,

3 o X
sparse and xerophifdg“¥n these of low Qeéxaér but lush and tropical

peaks and the
@an the/higher altitudes of/ancient, quiescent volcanoes, Above

two thousand feet the vegetation is watered by the moisture from
clouds, occasional thunderstorms, and drizzly rains during the
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summer garua or foggy season. Under this canstamt—application of




the
small quantities of water,combined with AF AAZLEAIBYE £i mineral

richness of £A€ volcanic soil, the various plants have developed

a jungle density of giant forms, Some like the Qcalesia or sunflower
Ti L

trees are ﬁﬁiéﬂé(evolved\typesthlque to) the Galapagos Islands,

G ‘kt = ¢é v 4—« = Gus \_,‘LL(C =
whereas others of hardwood varieties as¢ matazaraa and ¢ guJiuéiig

178} ca;h‘wp\cj J~ Gvrony
are coﬁ {erparts of mainland Species These forests grow, @7 Santa

Cruz ﬁﬁ medium altitudes/ on tne snuth sside’of ﬁbﬁa&&i&ﬁd and higher

on the north facing slopes, but the peaks themselves and much of

uplands around their bases are covered with grasses and braclen,
The latter
WHALER/LEggXf in favorable locations Ag#upgg grows head high. What

determins this distribution of the vegetation is not fully understood
is not necessarily related to available under ground water.
but—must—be—related tothe water content—of theground. The ggAKE
which have escaped the lava flows aRd-
green mountain tops of Santiago,/which—are not—=as high—as—these—of

—Santa—€truz,; appear to be covered with this same kind of forest.
The islands of San Cristobal and Floreana at one time also supported fg
a dense vegetative cover, but this has been so greatly modified by
human occupation and farming £WAL/if£€ as well as by the introduction
of exotic species that its original character is no longer evident.
Much of the largest island, Isabela, is still in its primordial state.
All of its seven volcanoes,where volcanism in the past several centurie
has not sered or burried them,are stidd covered with vegetation to thei
rims. On this island even the introduced burrows have produced little
effect.
According to geologists the whole Galapagos area is volcanically
unstable and so far aé?ign Bg predictgd eruptions and uplifts
could take place anywhere within it,even though the most recent

disturbances have occured along its western boundary. And so the

islands which appear to be the most stable, quescent, and mature

may be the next tdexplode into eruptiome (gne of them may become

the awesome Fernandina of the future, while Fernandina mellowing




in temporary old age clothes itself with a mantle of green to
await some far future fI£¢€y fiery rejuvenation,

Why the vegetative associations differ so much from mountain
topto mountain top, except where human intervention has been a

factor, isuneof those—asyetunsolved mysteriess remains a
’ J J

mystery. When accumulated/knowledge findis the answer the mystery, A

Th64myS%G%y—&s—e&f—tgﬂﬁTﬁﬁtﬂw
Nk;4¢v~{j,ﬁA ;w1¢l vanlsh The solution is contained within the s;tuatlon and{bi

s s T proe
! O{the objects that compose 1t as cleaa}y—wrrt‘eﬂ‘é %hett—veiy ex;stancz

J.X.& —(JAAto be read by ényone wlth eyes to see for nothing in the natural
world is truly mysterious; everything that happens and exists is
the consequence of a peefect logic - the perfect logic of nature.

The most recent botanical studies list 41% of Galapageian
species endemic. Shortly after Darwin's visit the percentage
of endemic species was considered higher but has been reduced by
the discovery of Galapagos species an the coasts Xfof Ecuador
intensivestudies whichhave discovered manysGalapagos species
and Peru.
existingon the-meinland of Ecuader-and Perus Nevertheless the
number of plants found only in the Archipelago remains impressively
large. After the giant opuntias, the tree cacti of the arid
coastal zones, the most impressibe g¢pgf# endemic genus is Scalesia
of the composite family. Of the 18 species 14 occur on Janta Cruz
and 4 on Santiago whereas other islands on which the genus is found
have only one species each., This distribution is explained by the assump
tion that the original colonization took place on Santa Cruz
followed by divergent evolution and secondary migration to other
islands. But there are several other possibilities including

introductions of related species from the mainland
multiple cetenization by the—parsntal stock, colonization of new
by the parental stock
habitats/combined with isolation and evolutionary change, and

hybridization between species developed on different islands.

Because Santa Cruz is—so Trichiy represented contains such

rich representation g? Galapagos flora, not only 8} the many species
b
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of Scalesia but in a great variety of other plants, several varieties
of finches, and a protected colony of Galapagos tortoises its
interior higher altitudes should be visited by anyone hoping

to gain even the most rudimentary understanding of Galapagos life.
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Behind the g=y coastal plain on the south side of Santa Cruz,

which extends back from the shore around the settle,ment at

Academy Bay and is covered by a tangled thorny forest of croton
A UANN ) :
bushe;Aand giant opuntias, the land rises steadily to a second

0~¢
sloping plateau at t;b thowsand feet. The intermediate zone between

the coast and the plateau is broken by several sharp escarpmants ,
croton and cactus % =5
gformed by ancient flows of lava, As one ascends £{g/cectus—and—creten
to be
ame left behind Afd/AX¢ replaced By gradually by other kinds of trees.

The tempeeature drops but the humidity increases until the atmosphere
of=the
feels almost stifling. The first/new types of tree-like plants to
are They are readily
appear #r¢ 4 spindly #£Pé£i¢€ of Scalesias. Fhese—are—soon—joindd by
Dy
recognized by their lack of sturdy lower branches and/the way the

foliage grows in tuft-like masses at the top af the stem. As they
number
increase in d#d€i¥y and become dominant one feels as though he had
through the working of
shrunk in size Py some undetected "Alice in Wonderland" magic and

were walking through a field of weeds. Near the beginfding of the
plateau & further change in the vegetation takes place. § Tropical

haﬂfwoo s, matazarna and light-barked guayavillo, make their

L{/ e éunflower frees
*i% appearanc%K?&g—Qﬁ%tﬂﬁﬂzﬁta—@U‘ﬂUT = GEs ._t?;e forest
bushy thickens
becomes denser, the/undergrowth #f/pbecomes—dense&, grasses grow Ig

p . are
wherever an opening,ogcurs
gﬁeﬂ—géeeaa, and the taller trees become festaoned with lichens

. L
and a—t—h-e%eplphyteg/. /ﬁv—/‘\ + (Vs K/L\ kac-\fu“rjé(ﬁ r
R

S : pregressien \takes
Q ¥A4,T
everwhereg” on the island in t“la preeise DEEEI" Th
) y/& }\Xl_u—k o<
-wheﬁﬁ‘*he harwoods arg fgund near the coast es—where
oo - U :
ent. The cactushassgciazions extends higher up @n/{A¢ from




A

7=
mIR.

(\@\(au4(2ﬂ4%
S,

.

[

(e

g A
N

Z

&
&

S

This semi-plateau region @n the scalesia zone is the most

fertile part of the island and has come under limited cultivation.
lands
Above the farm #474¢ the forest continues into a brown zone named

for the color of the epiphytes, in particular for a variety of
liverwort, that encrust the trees. Beyond the forest a band of Miconia

bushes and ferns WWi#W forms a nearly impenatréfable barrier between
grassland
it and the upland W@d#€. Here at the top of the island a moor-like
sides
contiition prevails with grasses and brachen covering the £1dgéd of the
volcanic
old/cones AAA/ELALELE/ . Beedy‘paﬁés~ﬁﬁé—spbagﬂ”155§3 Qﬁﬂuayythe
A n ased KA\

hollows and ancient filled-in craterst dnd on the surround g€uﬂﬁa
/)

deaimed Jslopes 4 one is astonished to find here—ehr—the—sguator

patches of gray raindeer lichens, a miniature tundra on the equator.
gge $e the temporate or northern aspect é?’the grassy /highland
migrating
of ‘Sant# Cruz, \when I was theére in April,/purple martins o Kéré
ed
Circlifg #¥éF the ponds &nd darted low élang the hillsideg/ dn

their swift search for 4nsects.
e 3 7

The zonation of vegetation on the island does not follow

everywhere this exact order. Here and there the guayavillos graw
margins
down into the cactus"bursera—ﬂﬁé—Efateﬁ~ééééé¥A&ﬁw%aﬁds and in

other places £/g desert types exfeﬁé%highef—%%%ﬁhﬁﬁfﬁﬁi—ﬁsﬁa%. are

found mixed with scalesia zgne trees at altitudes higher than usual.

>um'?tj~b the result of leea:
These non-gonforming disf EaLoson o be ¢éﬂ$éﬂ/ﬁy 1ff¢AL climatic
conditions e 8

o)
%éﬁiéﬁiﬁﬁé/f%é/fﬁﬁﬂlﬁ/ﬂf d&hse#ig§\§%§:§ &dljgllaﬂﬁ <4n the ocean
e

currents ard-prevaiting wiads which effect the m015ture over the
non=unife strlbuted
adjacent land. “/The mMiconia belt/la\?lSD a—a3h
cclrance

and on a few of the other) lérger Aslands, it is a p%ﬁull ﬁlo
(even on 9anta Crus where/lt ispnot contlnucua around

grassy ¢ S At

\ p=r1meter of the central/hlghlands. e B

The MlCOﬂla belt, Z peculiar GELMIA‘QE/QH‘ﬁ'fEW of the larger islands,
Y G IV E
is also non-uniformly distributed even on Santa Cruz where it isAnot

/

continuous around the whole perimeter of the central grassy highlands.




6 in the past few decades
The greatest changes that have been wrought/on the distribution

of vegetation on Santa Cruz aamre man produced. In the period
between the two world wars people came from Europe to settle in
the Galapagos Isemds. Among them were seekers of fortune and
misinformed were to
adventurers, and people, WigXgd about the conditions they-would
encounter, who hoped to find the easy life of a South Seas island
paradise. These latter were disappointed and soon left; others
putting the best face they could on a bad situation tried to adapt
to the grim austerity of the islands and to extract from them a
in discouragement incorregibly romantic,
living. Many failed and departed/ but a small number of AgXgrtWirgdd
hardworking individuals,whose determination could not be beaten down,
fell in love with the Galapagos .amd with its unrelenting, intractable
qualities and succeeded. They were the nucleus that attracted later
immegrants from the American cantinents until today several score
Ecuadoreans and North Americans have staked out homesteads and
cleared land for farming in the intermediate forested zone between
thehigh grasslands and the dry coastal plains.

This small group of settlers introduced to the islands many
economically valuable plants and trees - exotics in the language of
ecology. They brought sugarcane, coffee, taro, pineapples, papayas,

[VZVOOREN
sweetpotatoes, and mamy etherAvegetables; and they planted bananna,
avocado, and citrus trees. Much of the land of the Scalesia zone
with them

was pre-empted for these crops. They also urought/domestic animals =

pigs and chickens, cows and goats. Goats introoucqugarlier\icn

many of the islands by whaler;j%d serve as a store of food,ran wild

destroying W#ry/4f the endemic FYAft¥ vegetation and upsetting the

delicate ecological balance. Pigs soon escaped to establish a feral
against which the native fauns is defenseless.,

population of extreme predaceousness/They decimated the young tortoises

and land iguanas, and rooted out the nests of the green sea turtles

on their breeding beaches.
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The cattle, at first brought in as dairy animals, are now raised
tundra=tikes— around
for beef and are graised opgthe -aatural-geessy slopes BgId¥ the highest

cones alter the of the pre=settier grassland
pEAKE wherex\ney ceuse much—damage—to—the assoc1at10as;9£74A

—grasses—and- assoczatlcns 3553?%U55“mwcﬁ*damage to the despalr of Sc;ent
: pla i
isfg} The farmers contribute to the damage to native/species by
—_— brawn
setting fire to the/beltﬁ of Miconia £WAf bushes and ferns that
Lwvd

begins at about lSDDKfeet and ends WifA/£A¢ at the grassland several

hundred feet higher. They do this to clear land and create more
get
room for their cattle, but the fires aften BY£A out of control
7

penetrat%ﬂg the grass slopes and burniﬁg Duélarge areas they were

attempting to enlarge,
T entirely the
The—farm—zome, has/changed censiderably frem—its original forest
of what is now the farm formerly dominated by

character ¥ ;e@rlculture. IA Blaceg/gf Scalesia and guave forests

have become cane figdkds and bannana plantations interspersed with
avocado 311*\
groves of papayas and fields of pirmpples, In dark/oxchards gf
—ed———by— the
LREmedtowihd EEFEEL/ SF—rapid—grewth Afid tropical luxuriance hes. of
conceals
LhE/dédégtivég rapid growth £dYéré all signs of newness, ¢@f¢gArg and
s giving
man- made chdgeg, PrEAUEiAg the impressio n of long establishment,
of conditions that have prevailed for endless time. One forgets
that avecados are exotics in the Galapagos}udfﬁe jungle of coffee
7
bushes in the deep shade do nothing to despel this impressiom of-
illusion.
West of the farm lands on the saduthwest side of Santa Cruz
a reserve area for the preservation of wildlife has been set aside
under the guidance of the Darwin Foundation and the authority of the
Ecuadorian Government. The Reserve extends from the coast to the
beginning of the gfA4£XAAdE grassy highlands. In the wooded part of thig
0
sanctuary at several locations small ponds and hng@&ﬁp;acee have

Wl/
formed in ;zi;ewﬁ-s£—4be_g$nund where water persists throughout the

Year, During the dfy rainless season the water gradually evaporates
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The Galapagos toftoises can be seen inf/ two concentrations

7 8

or soaks into the brown clay soil but is renewed by the winter

rains in December and January. This is the area of the last stand of
i upwards to
the Galapagos tortoises on Santa Cruz. Here/1,500 have been counted and
w)\\\x\:wany unrecorded individuals may be present.
=
The Darwin Station maintains a casita in the resa;ve area

Ygon Oe et C‘n‘.:-..,&_\ ‘7,\

on the fringe of the Scalesia-Guayavillo fores}AFor he convenience L

(Y
of official visitars te-—+the—resexve- . The casita is a Lbk)

ol AT Jm[
simple rough shelter built of boads and poles, 6 ¢u§§;1;éé¥§ai— o 7‘

roofed
steucture” is_a-small dark room/with # corrugated iron#44f, A fireplace

on one_ side for cooklng, a low takle in the middle, and a dirt floor.~

((m-fkﬂﬁ,fLA Glefo khyil } bl v l{ el Ao

Beside glv1ng rotection' from rdln, the roof serves the more important
/5

functlon-blls water FALEAAA collecting suxfaee, and te—this—e-Rd is

connected by gutters and a down spout to a rain barrel at the corner

of the building. A platfrom extending from the casita on one side

supports a very ragged tent to pyovide sleeping accommodations for

two, or with uncomfortable crouding, for three people. (When I

visited the plamwe we brought our own tents and slept on the ground

nearby.) Next to the tent a rustic table and benches of poles had

been constructed under a canope of sticks. nazsiin partial shade

visitors ate their meals.

From Bella Vista the village center of the farming community
nearest to #ffg—emre—abeve and directly above Academy Bay it is a ten

mile walk west to the casita, The trail first passes a grove
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‘ThQ\Ealapagos tortoises can be sefn in two AXEZ£ concentrations
in the reservé\area. From Bella Vista Ahe farming community Ai{LE£LEXY/

3 west
nearest to and directly above Academy Bay it is a ten mile walk/to

a casita, a rough shelter built of/ oards and poles),forthe convenience

/

of official visitors onsthe friqgé of the Scalesia-Guayavillo forest.
Nearby is a marshy pond always frequented by the tortolses, The

Lo ia/ Ao~
casita is an extremely blmplp structure, a small aarkﬁr fedA@ver~

xoom—with a fireplace on Ane side\ for coocking, a lgcffgg e in the
middle , and a dirt flgoOr. The roof gives shelter in bad weather
EHE serves the more»impartant functioh«qf a water catching surface
being connected by guttars and a down Spoht to a rain barrel at the
corned of the building. PA & platfrom ¢dhh£2%gﬁ, extending from the

casita on one/side supports a very gagged tent\to provide sleeping

A
accoﬁédations for two, or with uncomfortable c:o&n{ng, three peopled
(Nhen I vigited the place we brought our own tents ak&\slept on the
ground pflearby.) Beside the tent a rustic table of poles had been
constructed under a roof of sticks to provide shade. Here iéitmra
ate,/their meals.

iTSt passes LALAAGK o grove—

of balsa trees brought over as seedlings several years ago from
grown
the mainland. They have already éiiéiﬁéd/f to considerable size
smooth gray v
with/trunks up to 2 feet in diameter, and a crown of broad, &izg%éreen

leavees fifty feet overhead. They grow with £Wg weed-like luxuriance
long logs
and look very tropical. Some had been cut down and #K€4#¢ pithy ffﬁﬁ%é

were lying arodnd,ore of which my song Steve picked up with easy and
£Xddd posed for a photograph.lékeﬂﬁeyeulaa hotdinrg—an enormous +tree,

After the balsa growe,farms Af¢ alternate with uncleared forest.

Une PA# comes on stands of sugar cane, fields of pineapples, and
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“Nplantations efgpananna trees crouded together, shedetmsyg their torn
plumed -ragged—
—enozmous- LBKEL leaves with gseemingly profligate carelessness. J/gy

— — - —_—

The rough trail, at present used only by foot, horse, and pack

train traffic, had been cleared to a width so generous as to suggest

a plan to accommodate more modern transportation at some not distant

future time.
A g A PE@LLEAGH AU D BT TD AN
strips covered
grasstend divided by b-ands of grassland and A£¢#A£ wide areas.gf

with a low vine called mora. Resembling northern hemisphere smilax
more closely than any other vegetation though far more generously
equipped with the features that make smilax one of the most unpleasant
plant s to encounter in temporate forests, mora is a tangled wiRe mgss

of stems armed with long sharp,curving thorns that grows to a depth of
impervious
three feet. It forms the most imperatsabie barrier of any known
mora
vegetation. One could not penetrate Zf a dozen steps without becoming

hoplessly entangledymoaeb clothing would-seeR—bein shreds, and orels

lacerated

body a=bleedimg—mess~ My first and last experience with mora resulted
a

in/deeply scratched and bleeding armg when I carelessly brushed against

stragling gXgwi{ branch.

d£{ The only way to get through a field of mora is by cautiously

and laboriously, stem by stem, cutting a W#éyY path. The trail to the

casita had been cut through to provide a wide safe paasage.

The casita faces .o a grassy glade surrounded by guayavillo
-trees—draped—with—tichen
trees draped with lichen. A short-eared Galapagos owl perched on

a high branch stared impassively down,watching us as we explored the

&7
area. Not %ﬁ&} nocturnal in habits likethe Galapagos Barn owl, this

bird hunts during the day an_d so is often seen. Two kinds of fly-
catchers ap#& also common in the wooded regions and are found in such
different habitats as the coastal bgrsera and cactus zone and the
scalesia forests ofi the centralfgigéé?‘chain on Santa Cruz. They both

fyw—o L \ L:te N
occured arounf the casita. One is ZHg a/species of MAYELEWME Myiarchus
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‘related to the ash-throated flycatcher of Arizona, a pretty little
the ish
bird€ with/yellow/underpatts but ¥Zf not the strikingly rufus tail
others of the Myiarchus group,
of its northern relatives. Like so

and so many of the Galapagos birds, it is fearless,and- ginquisitive

and easily approached. The other is the Vermilion flycatcher,the male
adult

of which in full ©iimax plumage sports a scarlet breast and crown.

This bright feature, however, is not universal to the Galapagos race

and is apparently disappearing in a genetic drift towards drabness,

a Af#At trend observed in other isolated insular species. No one knows,

but it has been suggested that the somber plumage of the Darwin finches

may have been a consequence of a similar tendency.
\ Z/ﬁé;se thickets

a
In +he marshy pond rear—theecasita bordered with fmanzanillo

of manzanillo treed near the casita,which I visited wi several

\‘ : o LM

members of the expeditipn, tem—ar $- dozen tortoises/were resting in the

S NG
shallow water. They weke drawn into their shells heads completely
Al bl it

—~ keeplnﬁ cool maybega, 7 LanrAy &
only "known" to the slugglsh\tort01se m1nd{/D/y F;om e to time ey

splup X <\ _1’ ‘\\\\\
concealed| oehlnd _Scaddy ffont ./’what they eie doing was somﬁt%i:a\'

would GGM&GH%T*BBBGﬁHMy&© extapd thalr ancdent wrinkled necks to
a repyile’ : -

peger arpund with. £/g 1nscrutable %aze - = tnat by lts

an

unfathomable impssivity communlcatég\ hing. gaze about with ZHE

/

+hat inscrutable reptilian impassivi that communicated}nothingC} “A .
They jack {themselves along a few s eps?\ifop a mouyhful og two of grass»

and subside again, 0Once in a while manife ting unusual purpose a
pushing
tortoise marcnedﬂstralght out gf the marsh 1Q§o the woods o;sappaa&kQ?
Pa\ M\J X
‘tank=tiKe through the thickegt part of undergr |
=~ :
The most lively mepbers of the marsh commynity were the
the aduit—g iens—ef aquatic
vermilion flycatch?rs atﬂracted by -mamy—kinds—of—in
r e
J L -
insects/s They darted 6ver the surface from lookout po;ptg on [the
7 T/ Moy, At H MOEE— AN s
surrounding trees, -§O 1ﬁ\*tﬁesa"£Eﬁote from the aeg«\fEﬁdlng

spots thanr—the—beoks—of the tortoises; they used-their-backs—as
/
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In a-marstry pond bordered with dense tthkEtS of manzanillo
) GG e
trees near the casita, whibh ELy;s;ted with sevéral-—me th
d&“ biiéﬁ%bﬂ, a half dozen tortoises were resting in the shallow water.

Drawn into their shells, g£gYgréY/df the heads of several of them
were completely concealed behind elephantine fromt feet. From time
to time they would extend their ancient wrinkled necks to gaze
about with an inscrutable reptilian impassivity that communicated
nothing to us. They jacked themselves along a few steps, cropped a
mouthful or two of grass, and subsided into inactivity. Once ,
manifesting unusual purpose a tortoise marched straight out of the marsh
<into the woods pushing through the thickest pdayf/¢7 undergrowth.

e Slow motion is the way of life of these giant tortoises.
They move with the deliberation of a slo¥th and the irresitibleness
of a tank. One front foot at a time is extended, to the right
and to the left, pressed down and backwardg with a JE£XKyY sweeping
oar-like motion that propells the creature forward in a jerky
course. The hind feet, not so easily observed, do their share of
pushing under the concealment of the over-hanging carapace. In wet
grass and boggy places the tottoises slide themselves AldAdg over the
well lubricated surface without attempting in the absence of
compelling motivation to rise up on thejr four legs, which in

other situations they are perfectly capable of doing. In fact the

larger members of the species are famous for their ability to carry

ot once two grown men on their backs,

What motivates a tortoise is a matter not entirely of conjecture
To some extent observers have been able to fathom the working of the
more scientifically =
sluggish tortoise mind; or pezhaps/l should say interpret thlieir
behavior. When one lumbers into a shallow slough for a dozen yards or W@

more and subsides iffd, except for slow rhythmic breathing, into

inanimate immobility, he may be replenishing dehydrated tissues, or
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following exertion it—may—be to facilitate breathing im—such—a—
houysd—up—inm suchahelf=submerged positiom.- Whatever goes on in his
primitive retilian brain, if indeed anything at all approaching
consciousness does go on,he is mot deflected with ease from his
fixed preoccupation with internal matters, for when during one of these
introspective sessions the animal is disturbed he simply reafferms
his concentration by tightening his withdrawa%unuer his armour.

Sometimes they seem to seek deeper seclusion for their reveries by

o -

OOy /- e

themselves in mud. When they return eventually to the
to
external world af tortoiseg senses @Apid resume their methodical

%

wanderdang they appear smeared with sismrAra—eedered—velcanic clays and
’Z'L,\ _wa\’th% '_..[Jv&«\/ .

clods elinging to their shells, ¢

L_—
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7 smegred sienna colored

wonoerlng, e&@ds~€44ngl Ao th /iix shai;ﬁfand ¢BALEA w;{& £hé—-busnt -

volgénic 4
{edenhalelayf 04~vﬂlcané; -G ELGE ry aéz%clods ciinglng t&ithELr shells.
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The Galapagos tortoiseg has evolved in a tortoise
with—the exception—oaf comparable
paradise free, except for the emty—mtirer I14£4¢ herbivorous amimsi

from but

Aﬁvsqraiapagas~%siaﬂ33ﬁ #f all gYggPt intra-specific competition.

s th€ lanEAjEEEEEL// His food supply was plentlful and he multiplied,

RS iy, P (5
apparently unrestralnedéby adversity in hi \Porld un%&%—#i#'lnd;;:;:;;§
s o

to a which of, e
in—his population/numbered in the hundreds of thoud&andsg/. He had no

enemies; no predatory animals large or small ever attacked him; danger
and fear were to him unknown until several centuries ago MAN walked

over his horizon. Then his troubles began and have continued to
his
increase to the point KHEFA¢ of/extinction on many of the islands.

Not only was he attacked by men who butchered him and carried off

‘}0,4( wess c\,ZCzL

thousands 4£f alive, Eé was ruthlessly run dewn by the domestic animals

‘/le»\—-\
that men released into his paradise y wild pigs and dogs and cats #£;

b s
ud‘his_yﬂuag~u&LaAfarre%edrﬁﬁ% —by- that worst of man's social parasites

the Norway rat accidentally introduced from #£Higg/ the ships af men,

\Y
Races of The tortoise now survives,in %?? numbers on only two island, aanga Cruz
e

anttﬂiw
and Isabela, and therxe in a handful of thousands where a hurdzed times th

that number once were common. It is told that when men first came to the

Galapgos Islands the tortoises in the upland grazing meadows were so
for long distances on their backs
t that it was possible to walk/ever their herds stepping from

one to anotherwithout
—back—to back—rever once touching the ground. The tortoises on Santa
Eruz are begi{jning to learn fear and to withdraw into their shells
at the sight of people. But whether this new response would in the
/1X&OA\V_J
end save them form extinction is today not a’signifieamt question
because man,their greatest enemy, has decided that the Galapagos

be exterpated E!
giant tortoises must not perish from this earth N éé;is taking

measures at long last to assure theiy survival. Wisdom and conscience,

the highest human attributes have at last in this distant corner of

the planet and in ‘this particular relationship triumphed over

the predaceous impulse. 7
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The most lively members of the marsh community are the
vermilion flycatchers attracted by the aquatic insects that breed
there. They dart over the surface from lookout points on the
surrounding trees to snap up the winged forms, but use also the
backs of the tortoises as closer stations from which to launch
foraging flights. It is not unusual to see several tortoises at

\one time serving as lookouts for these flycatchers.

=
Southwest of the casita,several miles away,another area of ponds

ang—grazing—
called E1 Chatg is the waterinmg/center € am=evemn larger population

>
of tortoises tgaa ‘$pend their days feeding with catholic \\
e e &N Surroundlng

/1ndlscr1m1ndteness DW‘$h: gfaﬁs_anq:giﬁgf_yegetalan in thp«parklanus
In the evenlng it has beens oDserve%

9 o = =
marsh weeds ifrggé&%ﬁw~weter.\AAt ght Tt d—+they retreat
—-«-ﬁz

to shalleow WALg€rX or to mud wallows gf—theixc ationy which they
into liquid =
have created by churning up the 5011Atb a soupy cons&sian;y\‘é damp
where
pldCES, /They rest-in-these-situatiens all night half submerged,Afd
which-—fulfills—a—need—beyond—thatd
bouyed—up—by—the—water;—~A—need-is—being-fulfilled,beyondthe—heed-For
replenishment Ffrombody—wéidht—pressura
Hauidfinvolving retiefof-—pressure ontheir plastrons—feoatheixz
Termit—ande—deeper . )~
weight todlld¥—freer/breathimg. The breating process of tortoised$

is a £yY£X¢ prolonged cycle of slow intake of air culminating im a
rapid hissing exhalation. They probably are able to £¥A/#& build up

a considerable oxygen deficite during the exertions required for
and
walking around while- grazing. At night, bouyed up by water, the

\ . W . . .
ptessure of/body weight on théVeorteists plastron3sis relieved and
the
/haxlg can breath more freely to reduce #&e. oxgen deficiency, thus

the periods spent in water fulfillg a need beyoné that for the
replenishment of body fluids.

Female tcrtolses do not lay _thedr €ggs, in—the-same—where they
e CO0 ) hlgnlancs

live mast of the year(ln the molst/up&aaesa _Fhey migrate down to

/)
the hot dxy~Lawiands where the conditions for incubation are more
ashy . flat open é;&es
favorable,and there in the sun- deed/lel of
the local residents deposit

Dy =
calle)'campos™ ?hey dig their nests and L4y their eggs. Campos—are.
e
leve%Aeﬂeﬁ~ééééé of weashee—cewn Volcanlc SDll washecd DO?S from higher
i’ =

U It L G &
slopes lntopuepr5551ons becomes ~g:g—ﬂﬂrd In order to dlg her nest
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the female tortoise must soften the ground which she does by
urinating on it. After laying her eggs she presses the damp soil
back over the eggs with her plastron. As it dries out the ground
becomes exceedingly hard and dense and unless it is again~softened
by rain
/ at the time of hatching the young tortoises are unable to dig their
way out and perish. Many have been found\trapped in LHAgt these
because rain did not come—at the right time lowt A represents a
subterranean nests/in _all stages of dlqlntegratlon >3 Thlslig/é
natural loss A icng
-neemal—hazard-to which the tortoises ﬁzq¥ne1r/evolutionﬂ have
accommodated and can survive, but yHAgA add to £Hig€ it the hazard of
that
man and the predators he has indroducede pigs £# dig out the nest,
and rats, ferral cats and dogs Z#Af that pray on the YAUA4/LBLEBLEESE
hatchlings and youngeend the survival of the totoises ie in jeopardy.
The grassland and moors on the top of theisland above the

association
miconia zone are quite a different mhebitat from the parklands of the

tortoises. For one thing they are drier on the weZl drained slopes

—

where the volcanic foundation of lava, cinders and ash is only

thinly covered with soil. Nevertheless, nurished by fogs,the ground
is almost completely covered with low vegetation: a tundra-like
mixture of short grass, impoverished brachen, small ferns, mosses and
lichens, As the dryfiseason of April and May comes to an end, before
the onset of the summer ggrua, XAZg the brachen and grass turn_yellew-—ang
streaked
brown/with -streaks of yellow, the mosses darken and shrivel, and the
raindeer lichens become crisp and brittle; life seems to be going out
of everything. The #£ general aspect is very like autumn in the
northern United States but lacks the accents gf provided by flaming
eed blueberry leaves., Counterpart to the dryness of the slopes is

the persistance in old craters and in the hollows and depressions

between cones of pends—and reed filled -begs- reed bordered pPg and
a measureless depth of muck :é
sphagnum bogs where ere—is—Ffearful-efwalking makes one ai:a;ﬁ to

yaz;&i I probed one gf{gé# of these bogs with the longest pole I
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an authenticity
To add/to the temporate character of the grassy highlands

of Santa Cruz, but Af£/dA£¢ simultaneously to subtract from their
anachronistic autumnal appearance, when I was there in April,

migrating purple martins circled the ponds and darted low along the

hillsides in the#s swift search for insects, Their presence was

i . .
an undenyable sign of spring, but spring many thousand miles away.




s

could cut and found no $§irm bottom. /,”" (} -
o W

The cones and craters of Santa Cruz are mostly so old that
and action
they have been smoothed Zfftg rounded d@pigg by the exedion of
weather and plant growth erosion, 01d lava flows and rivulets of lava,
the oulines of which are still visible, are crumbling under these imddee
influences; their sharpness and abrasive propeeties that are such a
more recent
detering feature of the AgWEX flows on Fernandina and Santiago have
been obliterated. It is now possible to walk over them anywhere
with relative ease. O0One exception,the W@£t/LE£EnL/ latest crater,
a peak called El , though encient by historical measure,
about A

is a steep-sided cone that rises/two hundred feet #£ from the center
of an even older crater to a small vent not more than fifty feet in
diameter. Its rim is g£{XX/d#éf¥ bare dark rock still,and on its sides
the tracery of lava rivulets is clearly seen. O0One in particular,
a tube four feet in diameter, extends in a long € S curve to the
base of the cone.

On the north side of the central chain of peaks the grass
land gives—way—rapidly end abruptly at a/fuall aﬁ.sea&éeéalfgngit‘
composed of the tallest species of Scalesia found in the Galapagos
islands, Fingers of this forest reach up @# the sides of some of
the craters £g nearly to their summits. The growth of all the vegetatio

more
at this altitude on the north facing slope is ¥££Y luxuriant WALZH

#a situation w
than on the d%%géitE‘side/which must bare some relgtion to &
differential g precipitation or cloud formation on the two sides.
Marching along the sky-line of the peaks on éﬁg east-west axis a
row of agaves marks a trail across the island from Whale Bay on
the west shore to Cerro Colorado\gk the Plazas Islands on the east.
Agaves are gXgfif¢g€ not endemic te—the Galapagos EEE:QQ% and were

planted, so the legend goes, by whalers or buccaneers who had

established a land route between these # bases.
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