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VISITS TO ECUADOR AND THE GALAPAGOS BY MEMEBERS
Y OTHE EXRCUTIVE COUNCIL

< e

T.E. BARLOW,
Jecretary-Gensral.

One of the difficultics: experienced by the Foundatior in carcying out
its aims for the Station and ensuring that there is always full understand-
ing between the Government of Ecuador and ourselves, is that of communicat-
ing across the enormous distances which separate Quito and the Station
from the majority of Council members. Furthermcre, Council members have
many demands on their time, so that occasions for visiting Ecuador are
rare, and opvortuuities %to reach the Isilands even less cormon. It is
fortunate therefore that in the last eighteen months three members of
Council have been able to visit Quite on behalf of the Foundation, and
two of them were able to spend several weeks at the Station.

The President, Yrofessor J. Dorst, spent part of August and Seplember
1967 in ihe Galapagos, and later visited Quito where he met members of
the Government.

Professor J.-F. Harrvoy visited Guitc in March 1968 and took part in
important discussions with Ministers and permanent officiais atout the
future of the Islands.

he Secretary~General, daptoin Sir Tromas Barlow, went to the Station
The S tary ral, Capt 3 fro Barlow, went to the Stal

for turee wecks in Septerber and October 1958, and then visited Juito.

Formation of a Committee for Galapagos lalands Affairs

Profassor Harroy's visit coincided with the dinception of a Committee
formed vnder the auspicea of the Mianister for Tureign Afiairs,; and coansist=-
ing of all thouse bocies who are concerned with developmentis in the Gelapagos.
The President ie Doctor Luis Ayora (President of the Commision de Valoves),
and amongst its distinguished members is Gv. Cristobal Dunifas, nembor ol
the Foundation's Executive louncil.

At the meeling of the Conmittee which Professor Harroy attended three
important items were-discussed

a) The serious thrent to the status of the Islands as = National Park
and to the surviwval of their wildlife, which is posed by the cone-
tinuing uncertainty concerning the limits of the areas which are
to be defined as hezerves.

b) Arising from this the Commitiee considered thszt there was an urpgent
need to send officials to the Islands teo estabiisb legel boundaries.
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¢) Also arising from the situation emerged the desirability of
ensuring closer relations between the Foundation and people in
Ecuador.

Between the visits of Professor Harroy and the Secretary~General,
Dr. Velasco Ibarra was elected President of the Republic, the Government
which he formed had taken office, and the Secretary-~General was accor-
dingly able to meet the new Ministers who are now responalble for the
affairs of the Galapagosa.

The Secretary~General was invited to a meeting of the Commitiee for
Calapagos Affairs on 18th Octbdber and was handed there a formal resolution
which the Committee had passed recommending to the Govermment that a
Commission of two cartographers and a lawyer should be sent to the Islands
immediately to carry out the work of surveying the boundaries of the
Reserve areas on the four inhabited islands and to examine the claims of
settlers whose lands appear to bave extended beyond the provisional boun-
daries proposed by the Station.

The Committee has also recommended to the Government a basis for en
administrative structure to ensure that the regulations for the acquisi-
tion of land on the borders of the Reserves are strictly observed in fue
ture.

During the Secretary-Generalts stay at the Station a big step in this
direction was taken by the appointment of two officials from the Departe
Ment of Inginiere Sr. Pablo Rosero, Director General de Bosques, to work
on the Islands on conservation problems.

Publication of the results of researches

Discussion between the Secretary~General, S5r. Cristobal Ropifaz, the
Director of the Station and the President of the Casa de Cultura in Quito,
indicate that there is an urgent need to communicate more widely in
Ecuador and elsewhere in Eouth America the results of the work carried
out at the Station. The Station depends for its existence on sympathetic
understanding in the Islands and in Eguador of its purposes and activie
ties. It has therefore been approved by the Executive Council that all
scientists working from the Station shall be requested to prepars, as
part of the eustomary repcrt on their results, & brief surmmary in Spanish
which the Director of the Station will cause tc ke given proper circula-
ticn amongst educational and scientific institutions in Ecuador. The
Executive Council considered that this was a reasonable request to make
of visiting scienticts ana that it was preferable to ask them to super-~
vise thelr own translaticns rather than prepare it at the Station and
risk misinterpretation of the author's inteuntions.



Lducational Propramme in the Islands

Recent visitors to the Station will have noticed the emphasis
which education is receiving there. Regular classes are given for
schoolchildren in natural history, and crurses in conservation are
provided for teachers and students frow the mainland. This trend will
be increased, and it is very gratifying that the Minister of Educatien
in Quitc has appointed 5r. S5altos, Supervisor of kducation in Santa
Oruz, as official adviser on education matters to the Station. This
will stimulate the growth of zctivities in this respect and lezd te
greater appreciation of the scientific importance of tlhe Iclands.

Ihe Scientific Programme of the Station

The Executive Council. of the Foundation has felt the need for
gilving a lead to sscientists on the pattern of research work which it
is desirable to carry cut in the long term at the Station. According-
Xy a Scientific TIropgramme has been drawn up which will serve to indi-
cate fruitful lines of resesrch and where the Station sees the pricri-
ties tc lie in terms of habitat conservation. This programme will be
eirculated widely and will be included in a forihcoming issuve of
loticias.

The exvansion of facilitieg at the Station

Coupled with thie programme is the Foundation's desire to improve
certain of the Station's facilities. The new dining hall has proved a
great success. lext it is necessary to improve the cabin accommodation.
THis is already being done as funds and material become availoble,

More important, however, is the heed to provide better quarters
for the educational side of the Station's work. It is proposed to
build a separate lecture hall and museum so that werk in the labora-
tory will not te disrupted by classes of instruction and by visitors
seeking the museum. If funds are available it is hoped tc start work
on this scheme shortly.



POR SEGUNDA VEZ SE BFICTUA CURSC DE CIENCIAS HATURALES
EN LAS ISLAS GALAPAGOS

por

Lucio SALTOS GCOMEZ
Supervisor de Dducacidn.

Satisfactorios resultados pudieron apreciarse al finalizar el
Segundo Curso de Historia Natural aplicada a la conservacién de la
Flora y Fauna del Archipiélago de Coldn, al que asistieron unos 35
profescres primarios de los que laboran en las diferentes escuelas
de las Islas.

Es bien conocido por el mundo entere, la importancia que las
Galdpagos tienen para la ciencia, asi como una probable fuente
fructifera indvstria turistica, que hasta el momente se halla
inexplotada o mal concebidrn. Las Islas guardan en su seno especies
de animales o plantas y sus raros descendientes que hece mucho
tiempo desaparecieron de la faz de la tierra o risquezas geoldgicas
de gran interés dentre del campo cientifico. Justamente conservar
esta riqueza cientifica c¢s la meta de los cursos de Cisncias
Naturales que vienen organizandose bajo los auspicios de la Lstacidn
Biolégica Charles Darwin y la colaboracién de la Supervisién de
Educaciédn del Archipiélago, a fin de interesar al profesorado, para
por su intermedio llegar a las Comunidades, de manera especial a
las generuciones crecientes, haciendo conciencis de éstes la
importancia de gue merece pguardar celosamente este tesoro para el

‘conccimiento de la&s nuevas generaciones; para plantearles los pro-
blemasz tipicos de la conservaciédn y buscar las soluciones mhs
convenientes a #stos, con la cooperascidn de la Comunidad toda asi
preparada.

En los diez dias de duracién del curso, se recogié abundante
informacidn de las plantas ¥y animales de las Galdpagos, se invesiigaron
¥ ccenocieron los factores zeoldgicos y ecolédgicas que influyeron para
la supervivencia de éstos, se cbgervd abundante material concreto, se
observaron algunas peliculas y vistas Tijas relativas a leos tépicos
antes enunciados y se intercambiaron experiencias.

Al término del Cursc, en sencilla ceremonia de clausura, el
profesorade manifestd su agradecimientc a la ¥siacidn y su decisidn
de tomar a cargo la labor de conservscidn en las Comunidades donde
laboran.

Puerto Ayora, 24 de octubre de 1.968.



UNO DE LOS ASPECTOS DE LAS EXHIBICIONES
EN EL LABORATORIO PRINCIPALDE LAESTACION
DE INVESTIGACION BIOLOGICA CHARLES
DARWIN DE LAS GALAPAGOS, EN LA
REALIZACION DEL CURSO DE CIENCIAS
NATURALES. PROFESORES OBSERVANDO LA
CLASIFICACION DEL REINO ANIMAL CON

ESPECIMENES VIVOS.

Foto Tj. de Vries.



TO COORDINATE CCMSUERVATION EDUVCATION IN THE GALAPAGOS IOLAND

Senor Lucia SALTOS GOMEZ has been appointed by the Ecuadorian Minise-
try of Education to organize and coordinate conservation education in
the Galapagos lslands. The appocintment was made in August by Dr. Ciceron
Robles Velasquez, Minister of Education and President of the Unesco
National Commission of Ecuador.

For four years Sr. Salies, as Supervisor of Bducation, has worked
in clcme association with the Charles Darwin Research Station to develop
education programmes to promote an, understanding of conservation needs
and princiiples amongst the islands® communities. This new rpost will
enable him to extend the teaching of conservation biology in the echools
of the Archipelago, to develop programmes for adult education, exhibitions
and craining courses for future guides of the National Park.

ROGER PEERY.



BEAGLE T1I

by

TeBe BARLOW,
Spcretary-General.

e reported in December 1967 (Noticias No.9/10) that we had plans
in hand for a new research vessel to replace Deagle iIl. The polqu that
most people associated with the Foundation will want to know, is her
name, and it is a pleasure to record that she will be called Deagle I1I1.

The new ves.oel hss already been laid dowr snd she will be ready to
sail for the Islands in the early summer of 19t¥. It hag not been a
simple m&tier Lo uemlde on her design znd construction, or where she
wes to be builte After our experience witn the wooden hull of Beagle
i, it seemed tiat the choice of material should lie betwsen steesl
and fibre glass, or a variation of this ~ teak wiith a nylon cor fibre
glass skin. We felt thet we must plan for a life of 20 -~ 25 years, and
we cculd not bz certain how fibre glases would last, nor how it would
stand loccal conditions for this length of time. Steel, we Wwere sure
would last, and is definitely stronger - though heavier and of course
Jieble to corrosiorn. The cost of a fibre gliass bull would perhaps be
slightly nmeore, it thore was little to choose. Technical knowledge
abont repairs to fibre plass hulls hss made much nrogress but we werée
not counvinced that it would be such a vracticable possibility to carry
out repsirs on tre islands -~ if they proved recessary - and this would
e an imporiant factor in deciding whather o use fibkre glascs or aoct.
Bventually it was decided to stick to proven experience and build of
steala

v
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While ﬁhis examination of materinle was going on we were nlso
exvloring Boatyards ia meny countries to diacwter one that would build
a vessel %o our special reonirements, at ¢ price which we could afford.
We cnose a  firm in Kent {inmpland) called Jojn Perry (Marine) limited.
This die ¢ spmall bul experienced firm and its Director has shown a grest
interest in the vessela. He will build ber for a specially toughened

steel colled Cortens The hull will be coated outside wit B ti
rubber cocting (Limpetite} desigred to prevent corrcosion. This substorce
is well provad by twenty years! warins experience to give excellent anbtim
covvogive nrotaction. I bouds perfeetly on to tie steel and is hard
enourh 1o withstand considerabkle impaet from accidental blowe or knocks.

- oy vy
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The interior of the hull will be sprayed with a polyurathence foanm
te provide docs:dlation and shorn sweating.

w0 much for itlhe basic constructiony now to glve some detells of her
sice wrd her interior lsy-oub. She wiil ke &% feet (F0 w.) in overall
lengeh, with a neam of 160 feet (b m.), and will draw 500" (1.7 me).




She will thereiore be able to navigate comforiably in all waters where
she will need to go and she can be drawn up on the sloping stretch of
beach near the Station for maintenance and cleaning.

She will have two Gardner diesel engines to give her a maxioum speed
of about 11 knots, with a range of 3000 miles. We deliberated for a long
time whether to give her the sanme sailing capacity as the old Beagle,
but came to the conelusion that with more reliable engines this was not
pecessary ard would mean sacrificing other desirable features. She widl
therefore just have a pair of steaying sailse.

There will be a cagacious saloon on the upper deck for meals and
relaxation (if any of our visiitors have time for it), and at the forward
end will be the wheelhousa, charttable, radio and galley. Above the
saloon will be an open bridge anl steering position. There should be
plenty of space on the upper deck to carry a dinghy and still leave room
for other activities.

Down below are four double cabins for passengeis, each with a desk,-
a small laboraiory apace and cabing for the Captain and crew.

We hope that travel on Besgle IIYI will be much mare comfortable than
it was in her predesessor, and also faster. There will be such luxuries
as fresh water, because she will have a self-contained water maiking
plant, and enough generating plant to huve electric Light wherever it
is needed. There will also be encugh to run one refrigerator for the
cook and another for the lahoratory, so ithat there should be space for
food and for the materisl which the exrpeditione cellect, without compe-
tition.

Finally, we must say something of how we are able to afford this
syplendid vessel, and must first and foremost acknowledge our immense
debt of gratitude to Mrs. Yircent Astor, whosc husband wommodore Vincent
Astor visited the Galapagos in his yacht Nourmshal in 1930 as leader of
an expedition to collect flora and fauna. When Comncdore Astor's widow
heard of the fate of Besagie 11, and of the Foundalion's need for a
replacement, she informed Dr. Hal Coclidge that zhe would support the
proiject. The Astor Foundation has centributed a great part of the cost
and Mre. Astor hes personally added to the gift. Without hetr genercsity
and understanding and the efficient assistance of the U.S5. National
Appeal of the World Wildlife Fund, we would not have been abhle to embark
on the project.

A further psgnificent contribution cawe to us as a result of the
gracious patronage of Her Majesty Queen Elimzabett TI to the showing of
Anglia Television's film of the Islands, "the Enchanted Isles", and of
the immense intsrest which H.R.l. Prince Philip has always tcken in the
conservation of Galepagos wildlife. (Sece Noticiam Ho. 9/10). The receipts
from the "premidre" of this film were handed to the World Wildlife IFund
(British Naticaal fppeal) by Frince Philip ss a contribution to the cost.

Beagle 11T will complete building at the end of April, and should

S -



therefore be ready to start her voyage to the Galapagos in the early
summer. If all goes well she should reach osonta Cruz two months latew,
where she can be certain of an enthuaiastic welcome.

- 0 -



VOLCARIC ACTIVITY ON ISLA FERNANILINA

by
Re PERRY,
Director of the Charles Darwin Research Station
at Bahia iAcademy, Islas Galapagos.

At 150C hours local time on 21 kay lava began to flow briefly from
& vent on the southeastern slope between Punta Mangle and the summit of
Fernandina. The initial stages of the eruption were witnessed by Dr. R.T.
Feterson, member of the Advisory Jcientific Committee of the CoDoFe, and
by 5r. M. Castro from the cruiseship ms '"Navarino" at anchor off Funta
Esvinosa. This event was of short duration, for no evidence of activity
could be seen from the coast when the area was again visited on 4 Junce.

Subsequently, a major event, involving the lowering of the floor of
the central e¢aldera, occurrsd on 11 June.

A%t 1700 bhours local time on 11 June an explosion in the west of the
Archipelago was followed by a giant mushroom~shaped ¢loud rising high
in the sky. The shock of the e¢xplosion was fclt at Fuerto Aycra on San-
ta Crusz, at Puerto Villamil on Isabela, and on Floreana; and heard at
san Cristobal. By 1745 heurs a number of further explosions had occurred
and the eruption cloud extended to Santa Cruz; the diameter of this cloud
from the CDRS was recorded as apex 14(C%, base 11°. A fall-cut of grey
volcanic ash spread over a wide area and reached as far as Fuerto Villa-
mil, some 90 kms. to the southeast. Flashes as from electrical discharges
occurred over the area cf the eruption during the night.

Throughont the following days seismological records at the CORS showe
ed persistent activity with an average of approximetely ZG0 shocks every
24 hours, with the maximum amount of events being cbservad on 16 June.
Between 1400 and 1500 hours GMT on 22 June a decreasing tendency of
activity was noticed, shocks becoming less and less frequeni. By 8 July
seismic activity had all but ceased.

During an ascent to the rim of the caldera made by a team from the
CLRS on 19 June, persistent tremors were felt. The freguency and violence
cf{ these tremors wes such that, at a point on the main outer slope of the
velcana (685 me alt.), between 1730 and £33C hours locel time, 56 were
counted, eachk lasting from 2 to & seconds, and of these 14 were sufficient
to cause rock-falls from cones on nearby slopes. Loose material dislodged
by tremors from the inner slopes of Lhese cones caused periodic dust-clouds
that apreared as isvlated eruptive areas on the oxternal slopes of the
volecaro. lhe tremors grew and subsided, rather than being felt as abrupt
shocks, giviang the iwmpression almost as if the whole islund were bhalanced
on a jeliylike mass. Tt was found that these movements hal caused, und
were continuing to cause, the collapse of areas of the inner walls cf
the caldera; rock-falls occurring at frequent interrvals and giving rise



to dust~clouds that filled the crater and ovarflowed in the dircction
of prevailing winds. Large areas of the edge of the caldera had fallen
into the crater and the existing borders were found, in the part viszite
ed on the east, to ke heavily fissured. “'rees and vegetaticon on inper
slopes had bmen digleodged by the tremors and subsequent rock-~falls.
Because of the clouds of dust, it was not possible to see the floor

of the crater. The most active was judged to bs the southcastern area
of the caldera and a large piatform, lining this part of the crater
wall, absut midway between the floor and the rim, was believed to hava
been the site of greatest activitye.

No evidence was found, 19-20 June, to indicate that lava was flow=
ing. No flows were noticed from the sea; no light wes visible over the
mountain at nighty nor was any excessive heat felt from the rim of the
caldera. Seawnier temperature records taken were considered as normal
for the periocd of the year :

Punta Espinosa, Fernandina : 16 June 965 - iéoaﬂc
North cosst of Fernandina 19 June 1960 ~ 9.
Punts Vincente Roca., narthern Isabelsn @ 07 June 1965 = mamﬁ’h

Sulphur funes, Lowever, were nnticed on the ascent, ard may have criginasi-
ed frem mactive solfatara ares reported in February of this year (1968)
as increzsing on the westorn inner slope of the caldera.

Menbers of ar expedition led by Br. T. Simkin, Smithsopien Institu-
tion, and ipcluding Dr. R.i. Bowman, Dr. K. Howard, U.d. Geclogical
Survey and Dr. F. Colinvaux, Ohic State University, travelled to the
Galapagos Islands on 3 July to study the collapse and its effects on
the island ecosystem. Their initial report, after a flight over Fer-
nondina on % July, indicated that the scuthern part of ihe caldera
floor had heen lowerea and a large lake still t¢ be present. "lesnite
the collanse of several cukle kilemeters of materinl, the oply indica=-
tion of assosiated ignecus activity in the calders was a small new cone
on the clumped nerthwest Jloory, Qbgervations, subsecguently confirmed
by a grounrd survey, showed thet the caldera floor in the south had heen
lowered by zome 30U meters.

Besauce of the dangers of continuing raclwi#'“ neither of theae
parties, that of the CDLS or of the Smithsonian Trstitution, were able
to ¢nter the crater. It is, needless fo gny, evident thet dranatic
disturbances must have ocenrred to biatic
not the least of which wo
from the position it previously occupied over the norihern aad
narts to the lowered ﬁouthern rart of the crater {loov. Dnr'ng the time

: n

samunities within the calde
d have been due tn Ltihe movanent af Lhe lake

-
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ot the last 4 dnaside the caldera by a team from the CURS, in Fobruary
and d””Umrdnluu by Mr. drie Jhivton of the Royal Geographical Soclety

stimated to cover an area of some 120~ 140
effect a comnlex of isiands and inlebs due to
the unevennces of the crater {loor, was bordered in many places with
reeds (Uypervs ligularis and C. vi?“s§g§}37 and susported almost
certainly the largest nopulat ion in the archinelagpo aof the Galapapos

of London, the loke was

£
hectares. It formed in ef
a
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pintail (Anes bahamensie galapagoensie). 4 count of these ducks on 19
February indicated their numbering in the order of 2,000 birds (1,929
adults were counted). Large numbers of young must hav: been in the
crater at the time off¥ruption. In addition, other aquatic birds,
including the Black~-necked stilt (Himantopus mexicanus), were found

in the crater. Some fuller assessment of the effecis of the June erup-
tion should be possible, probably towards the end of the year or early
in 1969, when a descent can again be made to the floor of the calders.

A preliminary account of the event, with aescciated data received
from seismic and infrasonic detection stations in North and South
America, appears 28 a report Fernandina Caldera Collapse (Event No.
G683} of the Center for Short-Lived Fhenomena of the Smithsonian
Ingtitution.




THE 1600 COLLAVSE OF pLrNAMDINA

CALDERA, GALAVAGOS ISLANDS

oy
Tom SIMELN

Smithsonizn Inatituticon
Washington, D.0. 20500

and

Keith A, HOWAERD

U,.5e Geolopical
Maanlo Farl, ornia 94025

e
GUrYey

The June 1968 activity of Ferrandina voleano in the (zldpagos
Islands was mouibored by distaont inlrasonic 4@foc*hrﬁ and selsmograpils,
and ohserved from different purits of the avct ppxano. Neports collectled
and digtributed by the Smithsonilan Uenter For Short Lived }bgnﬂmwnu
(8CLLP)Y dndicated unusueslly inteose atmosvheric and selsimd furbonces
and a varty from the Cherlees Dorsin Research Station t;gf ciimbed the
volcape at the height seizsmic activity on June 19 reporied the
caldere wag cellapsing., 43 2 result of these roports a study to» inciude
ing oursclives and bielogists Robert 1. Bowrar znd Fauvl A, Colinvaux wWas
sepanined snd diogatehed, o field ohsorvatlons werc made in early
Julye.

Ackucwledpment is gratsiully expressed fo the numerous cyewi”n gEes
in the Galdpages who have libverally given thelr time and patie
our gusstioning, and to th rnzy others who rave valund
study. o ' ‘pll“u excellent mhoTﬁ" 4
supwor*, cf forresh
praviased 2 #for their
f0ll 8 Lmt».“ﬁ we particu
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and others, 1956). Fernandina has a gently sloping base and a steep
central portion (slopes to 34°), which then flattens out nearing the
rim of the caldera. Williams and McBirney (19638) have likened its shape
to that of an overturned soup plate and hove atiributed this form to
distension from ring-dike injections whose surface expressions are
several concentric rows of spatter and scoria cones surrounding the
caldera (fig.2). :

The elliptical caldera of Fernandina is elongate toward the northe
west-southeast. Before the 1966 activity it was 800 m deep and had a
flat floor Z2.2.by 3.9 km across, marked near its center by & slightly
eroded tuff cone nearly 200 m high (figs.2 and k&, upper). A shallow
lake occupied the northwest end of the floor. Prominent terraces 1/2
km wide occurring half way down the walls at both ends of the ellipse
are farmer f{loor levels. A series of slumped benches a few tens of
metears wide were present inside the rim on all sides (fig.2).

Remarkably little information exists on the rocks e¢f Ternandina,
as pointed out by Richards (1962). Petrologic reconnsissance (McBirney
and Aoki, 1966; McDirney and Williams, unpub. data) suggests that the
rocks are mainly tholeiitic basalts like the rocks of the Isabela
shields. An age of less than a million years was shown for flows sampled
in a paleomagnetic study (Cox and Dalrymple, 1966).

HISTORIC ACTIVITY

The Calapagos Archipelago is one of the most volcanically active
regions in the world (McBirney and Williams, 1968), and in his catalog
review of Galdpagos volcanoes, Richards (1962) terms Fernandina the
most active in the archipelago. The record of eruption in historic
times is probably far from complete because the island is uninhabited,
seldom visited, and its view from gettlements is blocked by the heights
of Isabela Island.

Richards! review (1962) shows that Fernandina was frequently active
from 1813 to 1625. After an eruption in 1846, no eruntions are known
until 1927 and again in 1937. There were eruptions in 1956, possibly
in 1959, end in 1967, -

All eruptions for which descriptions are available have included
lava flows, and most have alsc included normal explosions. Air vhoto-
graphs (fig.2) show that many receut flows have issued from spatter
cones in rows concentric arcund the caldera rim, and some from cones
lower on the flanks of the volcano. In 157 or 1956 lava flowed down
the southwest wall znd over the floor of the caldera. This activity
evaporated the lake that had covered the floor (fig.2), but raiunfall
gradually renewed the lake so that it covered the northwest end of the
floor in early 196¢.

An earthauale ol marnitude Ve2 apparently originated at Fernandina
in April, 196z (Gheepmaker and Egred, 1956). Accordine to suumit visitors
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of recent yesrs, fumaroles huave been active in the west wall, the east
edge of the floor, and on the southwest rim of the caldera.

Activit" on the volcanoes ¢f neipghboring Isabela Island has comnmonly
preceeded by several years eruntions on Yerpnandina; nn such apparent
correlatlou can be made wltn historic volcanism in 0+har psrts of the
archipelago. Two eruption oth on Isabela Islend, have been reported
in the archipela.o since the completion of W Hers' catalog of 1902,
One was on wolf veleane in 1907% and the oﬁher or Sierra Jepra in 190%-

19604 (cBirney and Williams, unpube remndele

1006 LVERTS
The first obgerved ac ty of 1008 was the eruption of & smull lava
flow just north of the si of the 1961 ernv ion, at an eievaticn of '
bﬁut,7ﬁﬂ m cr the east Tlank of 1€Y‘”ﬂazhﬁvq ‘nis wetivity began at
,onm/ un May &1, covered an estimated 10 kme, and was ﬁeslzv ing at
MJSQ when the obosrvers' shi aft the nmnawf o furthsr activity was
observed Lofore June 11 despite visual searches of the easi side of the
island or ¥ay £5 and June &

The activitiy cn June ﬂ1 began at 1918 with an earthquake that was
recorded at Suilto, Eouador. At apvrroximately 1100 a large white vapor

cloud was observed from Asadmmy Bav, 14C km east of Fernandina (fig.1}.
The cloud was described as columnar, developing inte a mushroom shape
upon reaching its full heipht (probably greater than <0 km) scme 15 to
30 minutes after it was first sighted. It showed well~defined margins,
and its stem finally rose so that clear sky could be sg2en beneath it
from Acadeny Bay. However, a report from the fishing boat San ggxe
situated at Urvina Bay, only 35 km west of Fernandinx caidﬂra (fig.1),
surgests that eruption clouds remainad low in the sky cover the veolcano,
becoming darker zs the afternoon wore one. No souuds were heard 1o
accoapany these events. At about 1600, a dark ash cloud appeared that
was visible from Academy Bay. The underside ¢f this cloud was pink
according to the crew of the San José, and gbservers at fcademy Bay
emphasized that it was darker and had markedly more diffuse boundaries
than the morning cloud. Thn cloud grew *anld’v from a mushroom shaype

fo that shown in IFipgure 35/ which ﬁpr exd &t an altituwle of apprwx*matVMy
20 km. In a picture taken by a TIR0OS satellits at 1620 it appears as a
circulear cloud 50 ki in diameter and centered over Fernandinay rno ofhor
clouds were present within 150 km. The eastern edge of fhe c¢loud had
resched fcadeny Bay Ly 1200 and yet ithe shape of the cloud bare was the
sajme as that shown in Fig.3, suggesting continuous feeding by the voleano
during this period and harizontal speeds of approximately 1 /2 km/mine

-

dcoustic events began with 2 lond deep boom o”i”ﬁna*in“ at 1708 on
Jurne 11« This lasted perhesis as lorng as a second and was likened to a
sonic boowm sr nearby ’ynamite blﬂ5+ by listeners 0 km to the eust, at
Wreelr Bay ({4 reonds by a lesuver blost,
and then for ng that sounded =t Academy
Ray Like dist ls o gepernlly 1 Lo 5

W ide 4t wae followed in % to & g»

the next Z hours smaller exnlosio
nt bombinm were h 2

heard at ivterva

\
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minutes., The initial blast registered on a barograph at Wreck Bay, and
the whole series of atmospheric disturbances were recorded by infrasonic
(long wave~-length atmospheric sound wave) stations througheut the western
hemisvhere. Two hours of strong disturbances corresponding to the sounds
heard in the Galdpagos were recorded at the ESSA station at Boulder,
Colorado; weak signals preceeded them for 3 1/2 hours and followed them
for at least 1 3/k and probably as many as 8 1/7 hours afterward ( V.kH.
Gloerke, personal communication, 1968). Goerke described the blasts as
*siupendous" and comperable to the largest of man-made explosions.

Flashes from extraordinarily thick bolis of lightning over the
volcano became visible from Santa Cruz Island after sunset, about 1900,
A crew member of the San José in Urvina Bay noted that although the
flashes appeared to be e electrical discharges they did not interfere
with radio veception. Light flashes resembling distant fireworks or
lightning behind clouds were visible from Wreck Bay at about 30-second
intervals, not all in the same spet but separated hy an angular distance
corresponding roughly to the width of Fernandina 1slande. The light flashes
were no longer visible from Academy Bay or Wreck Bay at 2300,

In addition to lightning, flashes of red, green, and violet light
were reported by the boat San José in Urvina Bay. An cbserver at
Academy Bay noticed an orange glow lasting a few seconds late in the
evening. And several kilometers to the north, at an elevation of 200~
25C meters on Santa Cruz, observers saw the lightning pius many
transient red "fingers of fire' which they likened to acetylene torches.
Fountaining of lava or hot glowing gas thus may bave been a part of the
June 11 activity.

Ash fell in Urvina Bay late on Jume 11. It darkened *the San José
ard turned the sea murky., Fallout begzn at Villamil, 85 kn to th
southeast, about 2400 and continued for 20 hours, leaving 25 grams
per square meter. Because of the fall the men of the San Jogé found
it difficult to breathe, and many of the inhabitents of Villamil
reported sore throats.

An earthquake was felt throughout the islands at 1720 {(intensity of
3 to 4 on the modified Mercalli scale at Academy Bay), shortly after the
loud explosion. Five earthquakes per day from Fernandina were registered
in Quito from June 12 to 14. Seismic activity then incressed to a maxi~
mum on June 1€ and 19, when approximately 20U events per day were record-
ed on a seismograph at Academy Bay, Fifty-six tremors were counted during
a b-hour period June 19 by a Darwin Station party on the flank of the
volcang. Seismic activity then decreased so that by June 24 only a few
events occurred per day. On July 10~12, while we were on the upper flank
and rim of the volcano, we felt an average of three significant and six
minor tremors per day. Mozt seismic events reported by the USCGS for
the Fernandina activity had magnitudes betwesen 4 and 5, but 17 events
of magnitude 5.0 to 5.4 were recorded between June 13 and 21. The maximum
number of seismic events revorted by the USCGS was on June 19 (55
events > magnitude 4.0), but the peak activity of large events was on
June 15, when in addition to many smaller events, there was one of
magnitude 5.% and three others of 5.1 and 5.2.
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There are indications that volcanic activity occurred on soutnern
Isabela Island as well as on Fernandina. On June 12 gray smoke was ceen
by the crew of the San José at 20 to 4C places on Isabela from no:thm

5t of Sierra Fegra caldera to Cerro fzul {fig.1), a distance of 3
km. Wo glow or lava was srenfte While the possibility remains that these
were map-made fires (such as were observed June 18 on the flank of Cerro
&zul by the Darwin station party), the descriptions by the San José crew
indicate active volcanic vents.

On June 19 a party of five led by Hcgnr Perry of the Charies Darwin
Research Station ascended the volecano. An account by L.C. Saltos appesr-
ed in El Commercic of Quiteo on July 3, v« 1 and was translated as SCSLP
event report . number 24, They felt many earthquakes, and during their
brief stay at the caldera rim (1330 to 1470) the caldera was completely
obscured by dust from constant rock avalanches down the walls. They
noticed a sulfurcus smell at an elevation of about 7,000 m on their
ascent of the north flank, but detected ne evidence of lava flowe.

At 05%0 on June 71 an Ecuadorian Air Force plane pileted by Captain
Falie Sevilla flew over the caldera. A dust cloud erxtsnded over the
caldera to an altiiude of %,000 m, but the flight teok plage during a
1ull in the seismic activity and in the morning, when avalanche sctivity
was at a minimum, and the caldera floor was clearly visible through the
dust. By that time the lake had been shifted toc the southeast end of th
caldera by major coliapse of the floor. Ve sign of fresh lava was to be
seen, but a swall puff c¢f white vapor was present over ithe northwest.
floor, and dust rese from avalanches on the walls. Much the same situ-
ation prevailed at noon on July 4 when the caldera was photographed by
our group from a USAF plane {(figs.5 and 6), and no further changes were
appuarent by July 10-13, when we were on the rim »f the caldera.

CALDERA COLLAPSE
The main vieible result of the activity was cclilapse of the caldera

floor, the southeast part of which dripped over 300 m. The volume of
collapse was 1= km” which, among the rare histeric ccllapoes, places

this event midway hetweern the 1955 enlargement of Kilavea.calders (0.2 et

Macdonald, 1965) znd ihe 1835 c¢aoilapss of Erakatea (186 km” - Verbeek,
cited in Williams, 1941, pe296). The daldera floor was tilted down %o
the southeast, while the northwszst end remained langed [fig.%). The
lokse which had been at the novthwest end moved down to the southeast
end, and its surface now stands appﬂnﬁ1mc+ﬂ?y 350 m beieow the forwer
level ¢f the floor. The main collspse tocor place along an elliptical
fauvlt essentially coipcident with the former outlive of the floor .

The boundary fault was thus the mame as thzt along which the last mujor
(prehistovic) collapse kad oeccurred whichk isolated the wide terraces at
each end of the eliipiical calders frorm the rest of the floor.

ey

the main floor of tie calders wos, with the exention
red bleck on the wezst side, remarkably colierent. The
flocr vemained intact and she
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Numerous traansverse fractures formed in the northern third of the floor,
but the certral third, between the Iracturcd area and the lake, is
smooth, gently sloping, and apparently tunbroken. The floor now sags in
the middle, as shown by the curvature of the northern lakeshore. Such

a basining effect in calderas is sometimes used to suggest an inward
dip of the bounding faults (Kingsley, 1931; MacDonald, 1965; Williams
and McBirney, 1€68).

A broadly elliptical area of 1/2 kma, elongated cast-west and croése
ing the main collapse on the west side of the floor, dropred as an inde~
pendent block (fig.5). The part of this block that was formerly in the
wall of the caldera dropped an estimated 120 m, while the remairing
third extending out into the floor dropped an estimated 50 to 150 m
more than the adjacent main floor. Several ponds up to 100 m across
remained on the block in July, suggesting that part of the lake was
trapped by subsidence of tinis block before the msjor collapse shifted
the lake to the other end of the caldera. One~third of the area of tihe
small block had been the mite of praevious collapse independent of the
main floor, as before 1963 it occupied a cirque~like indentation in the
wall whose floor was 100 m above the main caldera floor.

The small collapscd block is the site of vigorous fumarolic activity.
Ten to twenty fumaroles could be seen on July mernings, but only cne was
visible on the warmer afterncons when the vapor did not condense as readi-
lye. The area had previously been the site of sulfurous fumaroles, and
visitors in February 1968 ncticed an apparent increase ia fumarolic
soetivity as evidenced by dying trees in the vicinity. lMest of the
precsent fumaroles issue from talus along fault scarmps near the center
and aleng the west and north edges of the klock, but the most promsnent
cne and the only one that produces visible vapor in the heat of the day
issues from a new low=-rimmed explosion crater 50 m across and near thn
center of the block (fig.5). Ve surmise that the crater was formed during
the explosive events of June 11,

The walls of the caldera are now oversteepened and are constaniiy
avalanching (fig.6 and 72, but very little of the rim hus yet slid into
the caldora. Wew fractures are present on the rim 1/¢ km back Irom the
edge of the caldera, and they increase in sice and number arproaching
the edge, rebt new vertical displacements are generally less than 71T nm and
are mostly nile Tn places near ile edge, lhowever, ine prouond has been
ods of sod hove been throwu up aad

]

s0 severely Jjolied that lorpe ¢l
underlying blesks of rock weighing several kilogrims have been bounced

inte the air.

Avalanches on the wills are loocse rocifalls averaging about & rninu=
tes in duration. They are much more common in tie afterncon thnan in the
moraing, evidently because warning cauzes thermal expansion and evanore
aticn of capillary water binding the rocks. Durins cur stey at the rim,
visibility in the valdera was best in the early morning and rocxfalls
could be heard only abeut three~guarters of the time, but by noon rocit=
falls were continuouvs and later in the afterroen it was oftcn impossible
to sce across the caldera because of rock{all dust. harth tremers felt
on the rim wece followed within a fow sezconds by the rear of increacel
avalanche activity. & pall of brown dust rose above the caldera each
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afternoon and extended several tens of kliamctera to leeward (fig.6),
contributing to the ash that partly venesrs vegetation on the island.

AGH

The scurce of the ash blown ints the alr on June 11 is uncertain.
The ash consists mainly ef lithic fragments, but broken crystals and
glass are present in the finer fractions. The small crater in the
fumercle block is probably inadequate as a source vent, and though
the caldera lake may hide ancther possible source, it is also likely
that some of the material was blown into the air from the floor and
walls by jolting and air currents creatsed by floor collapse. In this
respect, however, it should be noted that no seismic disturbance

accompanied the initial appearance of the darker, afternocen cloud, and

that the airwave activity for this period as recorded when it "eavheﬁ
the ESIZA Ceolorado infrascopic steation showed only winor disturbances
such as had preceeded it by over 2 hours. The median grain size of
new ash on the north rim of the caldera is 2 mm, and lapilli of dense
basalt up to 1 1/2 c¢cm (weighing nearly 2 g) are present. Small lithic
lapiili are found on the north flank tc a distence of 2 1/2 kn from
the caldera. No punice was found.

The tﬂtaj quartxtv of ash and dust produced is estimated to be
between 107 and 107 kge Lapilli ash collected from a flat rock surfac
on the rim 1/% km back from the n0r+n¢ast edge of the caldera in July
indicates a {all there of 1.2 kg/m". fine ash that fell on Villamil,
8% km to the southeast, was colleocted immediateiy afier the fall by
Juacinte Gerdille from freshly-laundered clgthing that had been laid
cut to dry; it records a fall of C.025 kg/w . The distribution of ash
arocund the north and east coasts of Fernundine in July indicated s
greater fall to the south, towards Villamil. In the caldera new dust
or ash is quite thick. A Llack lave flow on the northwestern terrace

e

is now completely covered, and its buried wmargins are subdued (fig.h),

indicating a burial of probably a meter or mere. Gullies cut in the

floor as the lake shifted from one end *to the other appear to be cub
In a thickness of several meters of ash or dust resting eon the 1457«
1958 Isva flow. The estimated total ash and dust, however, lf SEPTEs

ed dn velume ~quivalent of magms, is several orders of mafniture les
than the voliume of collapse.

& fﬂ

o 3

Some previoupg eruptions from Calineres calderas huove p;cdn&wa
more pyrociastic ejecta than the 1900 activity of Fernandina. A 1a;
tuff unit on the rim of Fernandins coniairne blochks wm“f}1 LT eV¢~a1
kiloprams and attests te wujor pyroclaustic sctivity in the past., This
tuff is buried by some of the darlk har.
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en flows on the flanks of the
velesno, but ecan ve vecosnized an cider {lows to the north shove of
the 1o.lnnd, znd provides the 5911 in whic ur il of the islond’s vese-

tation grows. On Cerro Azul volcanm { ath covars the upper
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slopes {(Hanfileld and others, 1956) and ig apparent an alir rhotogranis
a8 & thick mantle. fuc ﬁ@ﬂcs*tﬁ show tHx sone eruniions, possibly
associated with caldern collepse, bilost ost esnoidorable asl.
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SPECULATIONS CN CAUSE QF COLLARSE

The caldera collapsed into a chamber at depth by withdrawal of nagma,
but the present location of th&ﬂmagm& is unknown. The coherence of the
caldera floor during collapse sugprests that a great thickness collapsed
as a unit and that the underlying chamber intc which it drorped lieg at
considerable depth. “he small fumaroclic collapsed block is inferred to
have dropped into a relatively high cupolae.

The s%arciﬁy of identified erupted productis accompanying the collapse
of 1=2 km” leads to a substantial "room problem'. The only erupted mate
rials known - the lava of May 21 and the ash of June 11 =~ make up a vo-
lume at least an order of magritude less than the collapse. If there was
lava fountaining on June 11, as suggested by some eyewitness accounts,
it might have taken place around the boundary fault where its products
would now be buried by talus. The abesence, however, of any visible fresh
lava on the caldera floor precludss a collapse origin by massive engulfi~
ment or isostatic cinking. Significant flank activity could have taken
Place unobserved, particularly on the southern and western slopes of the
volcane. A preogram of post-collapse aerial photography now underway may
allow us to detect additional extrusions.

Intrusions -~ another possible location of the displaced magma - are
less easily detected. The volume of Fexnandina Island is small enough
that nearsurface instrusions of 1=2 km~ might alter the shoreline or
rerhaps cause surface fracturing. The shoreline, however, shows no
indications of vertical movement and surface fracturing is limited to
1/2 km from the caldera, but these observations clearly do nct eliminate
the possibility of some new near-surface intrusions. Additional possi-
bilities, similarly difficult to evaluate, are that room for the
collanse was made either by copious submarine flows or clse withdrawal
of magma to great depths. In this latter regard it is intriguing to
speculate on the reported concurrent eruptions on Isabeld .Island.

If venting really did occur on Isabela, it was probably related to
the Fernandina activity and implies a huge magmatic plumbing systen
with intervolcano connections deep beneath the sea.



NOTES

1/ . . . . . . .
—~ 411 times given are local times which are 6 hours behind Greenwich

Mean Time.

e . s .

~/0bservat;ons by Miguel Castro, who was precent as a guide on the
Lindblad tour vescel lavarino, and had also witnessed the 19GL1 eruption
of Fernandinae.

é/Fi@.E, the cloud photograph, was reve rsed left to riyht in printing.

sequence of photographs figured by Jaggar (1947, p.b4d3) rscords
development of a cumulus clovd from vertical fume columns above Mauna
Loa in 1916, and similar cumrlus formation has been reported over
Kilauea by MacDonald (1955) and Cadle & iFrank (196&).

i{}, //; ) - . .
-~ Perryts group on June 19 noted that large quakes frequently triggered

brief rockfalls on the cinder cones that flank Fernandina volcano -
these falls produced low "puffs" of dust frem the cones that could

be mistaken for volcanic activity by distant observers not experienc=-
ing the tremors. However, this explanstion cannot fit the Isabela
"smoke' observatinns because the smoke was dessribed as high and
continuous for approximately 10-minute pericds.

!
Q/The biological effect of the June activity on Fernandina is being
described by Robert I. Bowman.
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Figure 1.
Geographic Society map.
Fernandina are not shown.

Location map of Galapagos archipelago adapted from American
Two smaller islands roughly 200 km north of



Figure 2. Air photo mosaic of Fernandina caldera before 1968 collapse. Photographs taken
by U.S. Air Force in May, 1947.



Figure 3. Volcanic cloud from Academy Bay backlighted by late afternoon sun at approximately
1710 on June 11, 1968. Diameter of cloud is estimated to be 175 km at the time of this photograph.
Cloud was shown by TIROS satellite at 1630 to be circular, 50 km in diameter, and centered over
Fernandina. Photo by Miss Jan Harte.



Figure 4. Upper panorama was taken prior to 1968 collapse (by P.
Colinvaux in August, 1966) and the lower one shortly after the collapse (by
T. Simkin on July 12, 1968). Both are from the east rim of Fernandina
Caldera, but Colinvaux's position was slightly south of Simkin's. The scale
of both panorama is nearly identical.

NOTE: Printer unfortunately reduced lower vhoto by approximately
1/3 and scales are no longer equal



Figure 5. Air photo of Fernandina summit taken July 4, 1968. Small
collapse block in right foreground is the site of a new crater and numerous
fumaroles. Photo by G. Pierson, USAF.



Figure 6. Air photo also taken by G. Pierson on July 4, 1968. Note
rock avalanche on far side (southwest) of caldera and dust moving out to the
northwest.



Figure 7. Rock avalanches on the northwest wall of the caldera at 1700,
July 11, 1968. Photo by T. Simkin.
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ESTUDIOS CIENTIFICOS BX LAS 18LAS GALAPAGOS

A partir de su iniciacién en dlclembre de 1959, la Fundacién Charles
ﬂa“w1n para las Islas Galfpagos ha dado apoyn e impulso a los estudios
cientificos en el Archipiélago de Coldn. La Estacidn Bioldzica Charles
Darwin, construida y administrada por la Fundacidén y oficialmente
insugurada el 21 de enero de 1504, prOVee actualmente en Santa Jruz
un centrqg .para 1nvevt1gaczonea a c1ent1 "icos de diversas nacionalidades.
A lo larpdb¥afios los cientificos del Beuador, Bélgica, Canadas, Firnlandia,
Francia, Alemania Uccidental, Gran Fretafla, Lolanda, Japén, Suecia,

Suiza y Los Estados Unidos, han recibido la hospitalidad y asistencis
del personal residepte en la Lstacidne

Los estudiocs cientificos han sido conducidos dentro de una gran diver-
sidad de Campos; Campos que incluyen tanto ¢l aspecto fisico como el medio
ambiente bioldgico, contribuyendo cada uno de elles al progreso ca nuestro
¢onocimiente de la estructura y origeén de estas islas y de su notable
florus y faune. Los resultados de tan originaies investipaciones cientificas
en el Archipiélareo, forman una serie numerada de conitribucicnes de la
Fundacién Charles Zavwine. For supuesto, éstas no estdn restringidas a
un drgane en parvnc“ ar, en ofuyc casc son inev'tﬂblem@nte pullicadas en
la chowa particular del cientifico concernido en el tra bajo. Para los
primeros dias de 1063, unas Y0 de cstas Contriluciones han sido publicadas
¥y la siguiente es ano revisidn de los princirnics estudion cieatificos
¥ de log resultados que ellos describena '

A continnacién el autor o autares we da el titule de los trabajos
en el idiona en ul cual fue publicado, el nombre de la uu%7icaci6n con
el nimecro de ld pirinag el cidén; y, el nimerc de la
o e
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el &ﬁo de la publics
Contribusidn ¢ {rCh .) de la Fundacibdn Charles Darwin.
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Varios autores, editado por Aowwan, ReI. Tne Galdpagos i Proceedings of
the Symposium of the Galapagos International Scientific Project.
University of Califcrnia T -ess, pr.1=31L, 1955, FCD Nol.13. Lste
volumen recopila los 40 trabajos del simposio del Proyecto Cien-
tifico Internacional de las Galdpagos en 1964, un programa inter-
disciplinario en ciencia de unas once semanas, bajo los auspicius
del Gobierno del Ecuador, de la Fundacién MNacional de Ciencia de
los EE.UU. y de la Fundacidn Charles Darwin. La cuarta parte del
libro consiste de siete trabajos cientificos generales, siendo el
primeroc una introduccién de Julian Huxley y los seis restantes re-
visiones acerca de las islas ocednicas y la evolucidn en ellas. Los
otros treinta y tres trabajos provéen un asesorsmiento a nuestro
conocimiento de la biota y el ambiente de las Islas Galédpagos. Hay
seis trabajos acerca del ambiente fisico, ocho sobre biologia marina,
cinco sobre plantas terrestres, tres sobre las reluciones entre
animales y plantas, ocho sobre animales terrestres y tres sobre
ciencias aplicadas.

LARUFLLE, J. Gallpugos. Natuurwet. Tiidschrift, Vol.h7, pg.1=236, 1967,

FCD No,50. Publicado en flamenco y frances, con un corto sumario

en QSJanol : es una revisiln de la historia y descubrimientos
cientificos de las Islas Galdpagos a partir de la visita de Fray
Tombs de nerlanga en 15353 hay detalladus secciones gue cubren el
clima, reologla, vulcanolag{a, fauna y flora del Archipiélago, ¥y
investigaciones cientifices instituidas con el establecimicnto de
la Fstacién Biolédgica Charles Darwin.

Estudios Cientificos Esvecializados

.

%1 Medio Ambiente Fisico

DE PARFE, Pe Geologie van Isla Daphne Mayor. Nstuurwet. Tiijdschrift,
Vol.48, pg.E7-30, 1966, FCD No,53. Geoldgicamente, la Isla baphne
layer estd formada por rocas piroclasticas, la mayor parte por to-
bas palaronltlcam, poco endurecidas: las totas o sideromelans (vid-
rio basdltico) son m&s bien raras; con diccutidos les resultados de
los andlisis de sus ccmposiciones quinmicas.

%

N

Biologia Marina

POLL, M. 2 VAN 0L, Jads. Au sujet d'une espdce inconnue ce Brotulidao
littoral des Yles (Galénazos ... Licolopie compnr rie de doux espuces
de Trotulidae (Fisces) des Tles Gnldnsros «.. Bull, fc. ‘qy. Belre
cle Scils Se ~<¢., po. =G0 (B2Y, Phawahl (5EY, 19L6/07, ol
hos.JSZ?V. Lescripeidn y ecologia da dous nucvas especies de nesces
Caecosilbia b“;qLamor sis oy U deroyl, endimicas a las Telos
Galdpapos.

I

DATLEY, Jebie it IMWRIS, et Opirorbines (iolyerueta 1 Serrulidae) of the

¢ 4 iy T 7 en H - . . . g . e
Gald rgos Islonds. de Yoole Tiondsy 7010155, noedyi=1lh, 1000, VUL,
. ' R

o
3



No.91. Descriveidn y distribucidn encentrada dﬁ doce corecies de

las asuas costaneras del Archipiélago, seis de las cuales son nuevas,.
Ia fauna Spirorbis parece generalmenie ser similer a aquellas de
México ¥ audame;¢caq desde donde sumleren los autores probablemente
han ocurrido revetidas introducciones.

Fiologia “errestre (Lstudios Boténicos)
P il .

r

DALGON, BaYe Further Studies of Upuntia in duldragos Archipelago
Y > o e i T e o
Cactus U Succuloent Je lfmer,, Vole.?Y, pg.T. Buxﬁu 1965 'CD Mol.cC.
’ y MO 1 L AL SE X
Un informe de observacicnes de cuampo sobru las especies endémicas
Ge Opunties.

tation of the Ua lé; sos Islands.

I70W, S Prelimirary note on the veget
65, FCD Fol52, 1 “eibre 1a
s £

ikobia, Vol.4(h), pya218~:
estructura de la vegetacidn de 1
sur de Santa Cruz.

]
J
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drida y bumedd del costado

010, M. Uhromosome number of Scalesia (Compositae), an endewic genus of
the Galapagos I slands. J, “Jap. Lot., Vol. Q.QIZ), L. 353560, 1967
FCD No,G0. Fl numero de cromosomas de dos especies, ocale";a affinis
¥ S. yndurculara, fue couotedo como An=GS. Las relociones sisteméticas
al pénsro Tithonia ¥ Vlhui?ra del subgrupe Helianthinoe estd superido,
que ticnen el mismo nlmero hédsice, como x=17, y assumiende la presenta-
cidn de poliploidia dentro del grupo ancestral continentsl de Sealesin.

Biologia Terrestre (Lstudios Zcoldgicos)

BOWMAN, R.I. Morphological Differentiation and Adapiationm in the Galfipagos
Finches. Univ, Calif, Publ. Zool., Vol.5¢, pg.1-302, 1961, FCD Lc.l.
La distribucién, comportamienio, habitos comparatives de alimentacidn
¥ anatomia de los famosos Pinzones de Darwin {familia Geospizidae) en
el Archigiélago de las Galdpagos.

ElBL-EIBLOIELDT; 1. & SIELMANN, H. Beobachtungen am Spechtf{inken ngggb;Lza
pallida. Je QOrn., Vol.i03%, pz.92-101, 1967, FCD Ne,2. jiarracién de los
hatvitos de alimentaeidn de un pinzdn uriessro cauv.ivo en el Instituto
Max~Planck <n Seewiecsen, Alemania.

FIBL-BIBLCyTLOT, 1. Neve Unterarten der M&erachaq, Amblvrhynchus cristatus,
neost weiteven Angaben zur Biclogie der Art. Senckebergiana, Vol.h3,
pEe 177 =199, 1962, FCU fineZe Rewigidn de la clasificmcidn de las iguavas

marinzs de las Tslas Goldpages con la descripeion de cuatro nuevas

subespecies.

CURIO, . & KPAMER, Vom 1 anﬁro”eimuvvn (Jactospiza heliobales).
E¢0m32guhsl., Vole21, pied G20y 90k, FCD No.4bis. Unz descri

o nabitos de aliventaci 1dn nag formas de conducta muc! al
sies (Coctos helicbates) en Jsabela, el cual,
v¢Lan arteSQUJ, anz un palillo como lierramiernta para

ALLUB, 2.t ¥isrants dn the Galnpopos Avea,



Condor, Vol.68, pp.81-1C1, 1966, FCD No.7. Registro de 63 especies
de aves inpigrantes reportudas en los isles v aruas territoriales del
Archipiélago.

CURIO, E. Ueber das Néchtipen von Nocticanace galaparensis (Diptera, Cana-
ceidae). 4. Tiernsyciiol., Vol.27, pg.794=797, 190k, ¥CD lo.2.Chuervas-
ciones sobre el conportamiento de esta mosca endémica en relacibn con
el cangrejo (lirapsus grapsus) en las islae Galdpagos.

LIVELUE, Re Kotes sur l» reproducticn des oiseaux aux Yles Galéparos. Alauda
VoLe32, nimeH=ith, ‘ﬁuﬁq, 1664, IFCL_No.11. legistro y obsarvaciones sobre
la estacidén de anidacidn y conduc ca de B0 especies de aves de las Islas
Galéparcn.

GURIC, ke Zur georraphischen Variation des [einderkennens einiger Darwin-
finken {%eospizidee). Verhandl. Zool. Ges. Kiel, pg.’ o=497, 1964,
FCD I'o.12. Obse-vaciones sobre ¢i reconocimiento de los enemipos y
mecanismos rercertivos de proteceidn en los vinzones de Larwin.

CURIO, . & KRANGR, Te On plumage variation in male Darwin's finches,
Q‘Lg-uanulng, Vol.36, pg.27=th, 1905, D lio.1k. u@p“eoGPuJH alpunas
opinioncs acerca de los factores gue conducen 2 la variacidn en el
plumaje individual en los pinzones de Daxwin (familia Ceonpizidae)s
sugiere la evidencia de que la adquisicidn del plumaic negro derende
escencialmente de la edad,

HINTHA MEi, Je Ceontribution 3 la conraissance des mammiféres tervestre s de
1'21le Indefatigable (Santa Cruz), Galapagos. mammalia, Vol.28, pr.593%-
606, 1964, FCD lo.15. Se dan alguncs apuntes scbre los roedores endémico
e introduclacs y sobre las dos especies de murciélagos (Lasiurus
brachyetis y L. cinereus) que se presentan en el irchipiél=zso. Los
recstos subfosiles de una gran rata Cricetinae, encontrade en las
Islas Galapagos al tiempo de la Expedicidén Alemana en 1962/6%, e
degcrita como Hepalomys curioi.

SNOW, D.W. The Breeding of the Red-billed ' vopic Bird in the Galdpagos
Islands. Condor, Vol.07, pg.210=-214, 1965, FCD lic, 16. Registros y
ohservaciones llevadas a efecto en 1953/64 acerca de la estacidn
anidacion y su éxito del rabijunco (fha¥tbon aethereus) en ias islas
Daphne y Plaza Sur.

ABS et 211l. Zur Franfhrungsweise der Eulen auf Galdpagos. Je Orn., Vol.106,
PEHG=57, 19u), E cL Noe17. Un andlisis de las peloiillas y restos de
ins presas de dos s lechuzac de las Islas Galapagos (Asio ¥lammeus
galapagoensis ¥y Iyto alba punctatissima).

CURIO, E, Die Schutzanpassungen dreier Raupen eines Schwirmers (lLepidopt.,
Sphingidae) auf Galdpacos. Z%00l. Jbe. Syst., Vol.92, pg.487-502, 1965,
FCD Noﬁjﬁ. La mariposa esfinge Frinnyis ello encantada tiene tres tipes
de larva, el modelo de color y comportamientc de las cuales varia
discontinuamente. Esta variacion es interpretada como un polimorfismo
genético fijo; el alto porcentaje de los tres tipos excluye 1la posi-




bilidad de que ellos resulten de las mutaciones constantemente
recurrentes., 5l valor superviviente de estos mcdeles es discutido.

SNOW, DeW. The Breeding of Audubon's Shearwater (Puffinus lherminieri)
in the Galdpagos. Auk, Vol.B2(4), pp.591=597, 1965, FCD No.21. la
anidacidn de ests ave marina se presenta a lo largo del afo, pero
fueron encontrsdas aves individuales en la Isla Plaza Sur teniendo
un ciclo medio de unos 9 meses; se dar notas sobre la ineubacidn,
emplumamiento y éxito de la anidacién.

SIOW, BeKa. Cheervations cn the Behaviour and Hcology of the Flightless
Cormorant Nannopterum harrisi. Ibis, Vol.108, pr.:6“»°8\ 1966,
FCD No.2h, Lcerca del comportamiento y ¢c clogia del patc cuerve o
cormordn endémico; las observaciones incluyen alimentacién, hibitos
de cortejamiento, construcecisn del nide, copulacidn, incubacidn, des~
arrollo y comportamiento de los polluelos y estacidn de anidacidn.

SHOW, D... Annual Cycle of the Yellow Ma%“?cr in the Galdpupros. Bird-
Banding, Vol.37(1), pp.kh=-lhS, 19206, FUD No.25. unbre la cstacidn de
anidacidén y nuda de plumaje en Dendroica petechis

LINSLEY , B.de Motes on kisle verritorial Dehavioprin the Galavagos
Carpenter Bee. Pan=Pac. Entomol., Vol.h1, pr.13¢-161, 1965, FCD Nou.l6.
Cvservaciones sotre los babitos de territerio en lus abejas nacho
endémicos de Zeldpapos, Xylocopa darwini.

LINSLEY, E.G. & Lueuu!u, H.Le Insects of the Galépopos Islands. Cale fLcad.
Scie Proc., Vol.33(7), Pu.t1;v1y6 1966, FUD g ;ﬁl' Una corta historiu
de las colecciones entomoloylcﬂs en las Tslac Onldpapos, cersuida de
una lista de las 618 e&pec19" (de 129 familias) gque han side reportadas
coro presentes o el Archipiélaso,

HGLEY, Defe 5 COVIGAK, Jsie Cer*mbyuidaw of the J‘lu““ron Isiondse.
Lal. Acade Sci. Troce, Vole37(8), pgeiG7=235, 1€ FCD Vo, 8. Re~
gistre vy desceriveidn de los escarabajos de la framilia ¢ era.b;ul&&.

i

preserte en las Islas G&laVVUVQ, describiendoe comoe nusvas I eszpecies
i, De &

(Nesoeme kusehicli, miphora maculesa)s subespecies noninadas como
nuevas.
. L ' PR . . e, A
DEDRILDIOTIE, Tele The Tijl-Brac oy of the Galaje

Geospiza conirgstris. Cnndor, c0b=200, 1966, FCD tic

eUUy Plecll HE
Id + » » N .
Observaciones sahre los habitos 5spec1allzﬁﬂoa de ulimentacidn
una especie e pinwdn de Darwin en ispafiola,

HOUF”"“1¢, o & KODLES, F.0. Argas (Pdercargus) transversus Banks (Hew
&renus) {Ixcdoidea, Argasidaes), a Diminutive Faresite of the
Ge 1 renmce Gaant Tortoicc. onte Soc. fmer. Ann., Vol.S9, pp.ciy=252,
19 4, bu’ Hoe%7e Hedegeripeidn de la garvapata hulcyky macho y
descrivncidn de la larva de una e los egnecies mas p@quwna0 de arvae
vatas conoclidas.

AFADON, e Wotes on the I‘Cﬁ

Gal
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1964 acerge de la alimentacién, llamado (voz) y reproducciébn.

JAMES, M.T. The Stratiomyidae (Diptera) of the Galépagos Islands. Cale
Acad. Sci. Proce, Vol.33(17), pg.535~541, 1966, FCD No.41. Descrip-
ciones de las cinco especies (cuatro de las cuales son endémicas)
conocidas presentes en las Islas Galapagos. Dos de estos d{pteros
(Brachycara;digitata, Dactylodeictes insularis) son descritos como
nuevos.

BAKTHOLONEW, G.A. & LASIEWSKI, R.C. Heating and Cooling Rates, Heart Rate
and simulated Diving in the Galdpagos marine iguana. Comp. Biochem.
Physiole., Vol.16, pg.573-582, 1965, FCD No.43. Resultados sobre los
estudios de los ajustamientos fisioloegicos de la iguana marina
(Amblyraynchus cristatus) para sumergirse.

BARTHOLOMEW, G.A. A Tield Study of Temerature Relations in the Galdpagos
Marine Iguana. Copeia, Vol.2, pg.2#1=-250, 1966, FCD No,44, Gamas de
temperatura preferidas por la iguana marina sobre la tierra y en el
mar; notas de campo sobre termoregulacidén por ajustamientos de postura.
Una pequeha proporcidn de enfriamiento en el apua sugiere la existencia
de ajustamientos cardiovasculares para reducir la pérdida de calor
cuando estd nadando o buceando.

BARTIIOLONEW, G.As. The Role of Behaviowrin the Temperature Regulation of
the Masked Booby. Condor, Vol.68(6), pg.523=53H, 1966, FCD No.49. Un
estudio de la capacidad para regular la temperaturo del cuerpo en el
piquero blanco (Sula dactylatra) en la Isla FEspafola. La regulacién
de la temperatura de los adultos bajo condiciones extremas de calor
involucra un nGmero de ajustamicntos de comportamientc. Je encentrd
que los pollvelos recién incubados virtualment® no tienen una
capadidad termoreguladora y ¢stdn dependiendo de la proteccién de
los adultos que deben cobijarlos; si se asustan o disturban los
adultos, los jévenes son dejadoe sin proteccidn y expuestos al sol,
La temperaturs de su cuerpo crece hasta niveles letales en 15 o 20
minutos,

LULGCN, Jaite The drecding Peleoviour of the White Scoby JSula dactylatra.
Ibis, VolaiC%, pr.194=231, 1967, FCU Ko.56. Sobre ia bioloria de la
anidacidn (establecimiento de los sitios, formacidn de varejas,
vostenores relaciones de la vareju, interacciones socisles, hlbitos
de mantenimiento del cuerpo, incubacidn y cuidedo y hédbitos de los
jéveres) del plyucro dlanco, basada en observaciones de campo hechas
en las Islas Genovesa y svaflola er 1953/54k. La motivacidn, funcidn
¥y derivacidn del comportamiento de anidacidn ¢n ia especie es dis-
cutida,

EIEL=E1Bwsit 10T, Ie Lecbachtungern Uber das innerartliche rampfverhalten
der Kielgchwanzleguane (lronidurus) des GCalapagos-archipels. Z. Tier-
psychola., Vol.b, pe.b7z=0%0, 1206, ICD lo.5%, Observaciones sobre
los combates intraespecificos entre los maciaos de las laprartiies de
Galﬁpag S e



EIPL~EIBES DY, I Das Verteidigen der wiablagepldtze bei der Hood-
Meercchse (Amblyrhynchus cristatus venustissimus). Z. Tierpsychol.,
Vol.23(5), p5e027=631, 1965, FCD Ho.00. Observaciones sobre el

comportamienic de las igusnas nmarinas hembras en los sitilos de ani-
dacidn en Bspafiola. Su brillante coleracidn en la época de anmdaclén
¥y tendencia a custiodar los huevos son descritas como caracteristicas
distintivas de esta subespecie, a diferencia de otras iguanas marinas
de las oilras islas del Archipiélago.

TERRINS et alle. 4 Field Study of the Lava lLizard [Tropidurus albermarlensis)
in the Galipagos Islands. icology, Vol.46(5), pr.839-551, 1967, FCD
No.61. Un informe sobre los estudios de una poblaclén de lagar+13as
en la Estacicdn Bioldgica Charles Darwin durante enero y febrero de
1964, Este incluye informacion sobre comportamiento terrmtorlal,
curacterlstlcas ude temperatura, modelos de actividad diaria y hébitos
de alimentacidn.

NELSON, J.B. Breeding Behaviour of the Swallow~tailed Gull in the Galdpagos.
Behaviour, Vol.30(2-3), pg.146-174, 1968, FCD No.03. Las llamadas y
comportamiento de la gaviota bifurcata (Creagrus furcatus) son descritas
y encajadas dentro de los modelos de la familia Laridae; algunos
aspectos ecoldpgicos del comportamiente reproductivo son discutidos.

SNOW, D.i'e & 5.Ke The Breedimg Cycle of the Swallow-tailed Gull, Creagrus
furcatus. Ibis, Vol.109, pg.14=h, 1967, I'CD No.b5. Notas sobre la
ecologia y periodicidad de anidacidn de 1a | raviota bifurcata en la
Isla Plaza Sur.

KRANIR, P. Beobachtungen zur Biclogie und zum Verhalten der Klippenkrabbhe
Grapsus_pgropsus L. (Brachyura Grapsidee) auf Galdpagos und am ekua-
dorianischen Festland. Z. Tierpsychol., Vol.24, pg.3853-4CG2, 1967,

FCD lio.69. Acerca de la ecologia y comportamiento del cangrejo
ngzapa} de las Isles Galdpapgos y Lcuador continental.

Conservacidn v Ciencias Aplicadas

"

LiVEQUE, Re Le statut actuel des vertiébrés rares et renacés de ltirchipel
des Gulépagos. Terre et Vie, Vol.k, pg.397=43C, 1963, FCD No.6. Los
resul tndov de investigaciones iniciales llievadas a cabo por la
Istacidn Bioldgica Charles Darwin sobre el status de las raras v ame;aw=
zadas esvwecies de vertebrados.

En 1967 fre puvlicado un informe de ias actividades de loc sietec pri-
meros afios de la Yundacidn Charles Darwin. lste 1ﬂ*ozmc, escrito wor los
I'rofesores orst y Laruelle, titulado The First Seven Years of the Charles
borwin voundation for the Galénesos Iolcs 1600 =100, describe la creacibn,
oranizacidr, administracién, procromas ciontilicos Yy ¢e conservacidn
financiamiento de o vstscidn Tioldiics Charles Jarwin.




¥s editada otra seric de Informes Ciontificos y de Conservacidn por
la Lstacidn Biolégica Charles Darwin y distribuida a iravés de la Direc-
cidn General ¢e Bosques. For el mes de diciembre de 1908 quince habidn
sido editados. '




FUNDACION CHARLES DARWIN PARA LAS ISLAS GALAPAGOS
CHARLES DARWIN FOUNDATION FUR THE GALAFAGOS ISLANDS
FORDATION CHARLES DAWWIN POUR LES GALAFAGOS

Créée sous les auspices de 1'Organisation des Nations-Unies pour 17
Education, la Science et la Culture (UNESCO)

1, rue Ducale, BRUXSLLES 1, Belgique

Président dthonneur : Sir Julian Huxley

Président : Prof, Jean Uorst, Muséum National d'Histoire Naturelle,
55, rue de Buffon, 75-Paris 5e, France.

Vice~-Président : Dr. Luis Jaramillo, Délégation permanente de la Républi=-
que de 1'Equateur aupre¢s de l'lnesco, Place de Fontenoy, Paris 7e,
France.

Secrétaire~général : Capt. Thomas E. Barlow, Fednor Close, near Chesham,
Bucksa., England.

Secrétaire pour les Amériques : Dr. J. Laurens Barnard, Smithsonian
Institution, U.S5. National Museum, uashington, D.Ce20560, T.5.A4e
Membres du Conceil exécutif : MM, Luis Ayorz (Quito), Jean-G. Baer (leu~

chfitel), Cristohal Bonifaz Jijon (Luite), J. Bouillon (Bruxelles),
Frangois Bouriiére (Paris}, Harold J. Coolidge (Washington), Kai ‘
Curry Lindahl (Stockiholm), Irenius Eibl-Libesleldt (Seewiesen), Jean-
Paul larroy (Bruxelles), S. Dillon Ripley (Washington), Peter Scott
(Slimbridge).

Commission scientifique con=zultative
Prigident : Dr. Ira L. Wiggins (Stanford, Cal., U.SeA.)
Secrétaire~général s Dr. David Snow (Tring, England).
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Buts et objectifs de la Fondution Charles Darwin pour les Calavagos

-----

LtAssocintion est charpgée de l'organisation et de la gestion de la
S5tation de reclierches "Charles Darwin", dont le gouvernement de la Répu=
blique de 1l'Lcuador a autorisé l'établissement dans l'archipel des Galaw
pasos a4 l'occasion du centenaire de 1l'énoncé de la dectrine de 1'évolu-
tion (1856«1650).

LtAssociation propose aux autorités compétentes toutes mesures prow-
pres & assurer, dans l'archipel des Galaparsos et dons les mers guil lten-
tourent, la conservation du sol, de la flore et de la faune, et la sauve-
parde de la vie sauvage et de son milieu naturel, Elle arréte le program-
me de recherches de la Station biologique et lu charpe de toutes éludes
scientifiques en ranmort svec les objets ci-dessus.

Elle recueillsz et gire les fowie destinés au fonctionuement de la
Station et 2 la promotion des recherches gui y ont leur base,

, par tous moyens appropriés, fdu
le toutes informations scientifie



