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VISITS TO :ECUADOR AND THE GALAPAGOS B::' rijErv'EEP;:~ 

Cit THE EXECWrIVE: C"'':;UNCII. 

by 

T.E .. BARLOW, 
3ecr~tary-General. 

One of the difficul tiC:')8i experi.enced by the Foundation j,n carrying out 
its a,ims for the Station and ensuring thllt there ie alwa.ys ill11 understand­
ing biJtween the Government of Ecuador and ourselves, is that of communic:at­
ing across the enormous distances which separate (),uito and the Station 
from the majo:::'ity ot Council IDf"mbera. Fu!'t.hermorE'~ Counc:i.l members have 
many demands on their time, 50 that occasions for visiting Ecuador are 
rare, and Ollportuni ties to reach the IF.;:lands even less common" 1 t is 
fortum:t.te therefore that in the last eighteen months thret"! members of 
C~uncil have been able to visit Quito on behalf ot the Foundation, and 
two of them were able to spend several weeks at the Station~ 

Tbe Fref3ident, 1'11ofessor J .. Dorst, slHmt part of A.uD:st and :~Of'ptember 

1967 in the Galapagos, and later visited Quito where he met members of 
the Government. 

Professor J.-P. Ha.rt'o;,! visited (;l.litc.r in Ma!'ch 1908 a.nd took part in 
important dj.scu5siens ;"i til N:Lnister"s c:l.nd permanent officia}.s cl.bout the 
future of tne Islands. 

'1'he Secretnry-Gpaeral ~ Capto.in Sir '['}':omas BarJew, w(:nt '~i; t}.H~ S·:a.tio.n 
for turee weeks in SepteMber and October 1968, and then visited ~uito. 

Prof"!:ssor Ilarroyts vii'::it coincided with the inception of a Cornrnittee 
formed under the aU8pices c·! the hinister for Foreign Afi:airG , and. ;;onsist..; 
ing of all thQse bociea ·"rho P'::'El conc(~rned with « ev elopn1l3"j Vi i.ll the Ge.lat,agos. 
'fhe p:rr~$idf:nt is DGctor Luis 11.yora (President of the Cor: .. llision d~ Valc:ces) t 
and amongst i.ts :iistinguished memberr:> is .~;l. Cristobal nOf'i fsz, uem(,:r D.i: 
the ['oulldation f Q Bx(>cuti Vel Council. 

At the meeting' of the COlf,:ni ttee 'which Proiec.·sor Harroy attended three 
important i.t.ems '"/ere' discu:::sed : 

a) ~rhe serious thrwtt to the sta tua of the Islands as a Natj onill Park 
and to tho sl.1.l'vi'lDl of. their wildlif!JZ! which 1.8 posed by th;::- cell.'" 
tinuine uncertainty concerhin~ thB limits of the areus which are 
to be defin(~d as hec.cl'Yes. 

b) Aril3inc; from this the Comrai tt.ee cOrlsideJ:'ed t.wt th(-'r~ ',/a69.n urgent 
need to send officials to the Islands to establish leg~l bounderiec. 

.. :) -



c) Also ar1s1ng from the situation emerged the desirability of 
ensuring closer relations between the ~'oundation 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 ta}:-en office, and the Secretary-General was a.ccor­
dingly able to meet the net" Ministers who are now responsible for the 
affairs of the Galapagos. 

The Secretary-General was invi ted to a meet:l,ng of the Coromi ttee for 
Galapagos Affairs on 18th Octbber and was handed there a formal resolution 
which the Committee had passed recommending to the Government 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 have extended beyond the provisional boun­
daries proposed by the Station. 

The Commi ttee has :.tIsa reool'J'l.mended to the Government a basis for an 
ad.ministrative strl:cture to ensure that the rp.!gulations for the acquisi­
tion of land on the borders of the Reserves are strictly observed in fu­
ture. 

During the Secretary-General.'s stay at the Station a big step in this 
direction 1>'as taken by the appointment of two officials from the Depart­
iUent of Inginiero Sr. Pablo Rosero, Director General de Bosques, to work 
on the Islands on conservation problems. 

Publication of the Teaul ts of res.~~rche.! 

Discussion between the Secretary-General t Sr. Cristobal Bonifaz, tLe 
Director of the ;3tation and t.he President of the Gasa de Culture. in Quito, 
indicate that there is an urgent need to communicate more widely in 
Ecuador and elsewhero in South 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 Ecuador of its purposes and activi­
ties. It has therefor e been approved by t.he Executive C()uDcil that all 
scientists working from the station shall be requested to prepare, as 
part of the customary report on their rasul ts, a brief s~,nary in Spanish 
which the ~irector of the Station will cause to be given proper circula­
tion amon~.Sst educational aHd sci.enti fic inl5ti tutions in Ecuador. rphe 
Executive Council comduered that this wac; a reasonable request to make 
of visi ting scientiGts anri that it 'fas preferable to as};: them to super .. 
vise their own translnti0DS rather than prepare it at the Station and 
risk misinterpret~tion of the author's intentions. 



Recent viaitors to t~e Station will have noticed the emphasis 
which education is recei ving there. Regula. r classes are e;i ven for 
schoolchildren in natural history, and cnurses in conservation are 
provided for teachers and students fro~ the mainlnnd. This trend will 
bc increased, and it is very g::ratifying that the Hinister of Educati~n 
i.n Quito hac appointed Sr. 3altos, Supervisor of hduca.tion in Santa 
Cruz, as official adviser on educaLion matters to the Station. 'fhis 
w:i.l1 stimulate the growth of «.cti vi tit~S in thir::; resptict and let~d to 
greater appreciation of the scientific importance of the Islands. 

'llhe Executive Council of the ]foundatio.ll has felt the need for 
giving a lead to scientists on the pattern of research work which it 
is desirable to c<l.:rry out in the long term at the Station. According­
ly a Scientific ProGramme has boen drawn up which will r,,;~rve to indi­
cate fruitful lines of reae:'rch and where the StatiO!l sees the priori­
ties to lie in terms of habitat conser·v8.tion. 'fhis :progra.mme will be 
circulated widely and will be included in a forthcoming issue of 
Ho dciaa. 

'l'he _expansion of facilities ,at. tkllLSt!!..,tiol! 

Coupled \'/i th this programme is the l..-'()undation' s desire to improve 
certain of the Station'e: facilities.· The new dining hall has proved a 
great success. Ne:xt it ib necessary to improve the cabin accommodation. 
This is already being done as funds and material become avail;).hle. 

More important, however, is the need to provide better quarters 
for the educational side of the Station'a work .. It is proposed to 
build a separate l&cture hall and museum so tha.t work in the labrn"a­
tory will not te disrupted by classes of instruction and by visitors 
seeking the muceum .. If funds are available it is hoped to start work 
on this scheme shortly. 
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P,)P SEGUhlJ,A ".,.· .. 1.., 
ii :'..I:w'! KW2CTUA CLRSO DE CIEt';-CIAG IlA'fURALES 

EN I,AS ISLAS GALA.PAGOS 

pO,I' 

I-ucio SALTOS GOHEZ 
SuperviRor de Educaci6n. 

iJatisfactorios resultados pudieron apreciarse 8.1 nna1izar el 
Segundo Curso de Historia Natural aplicada a la conservaci6n de la 
Flora y Fauna del Archipiilago de Co16n, a1 que asistieron unos 35 
profesores primarios de los que laboran en las diferentes escuelas 
de las J>.:,18S .. 

Ee bien conocido por e1 mundo entero, 1a importancia que las 
GalApagos tienen para la ciencia, aSl como una probable fuente 
fruct!fera industria tur!stica, qua hasta al momento se hall a 
inexplotad.a 0 mal concebit'J.:-. La.8 Islas GUBl'dan en su sene F.:3pecies 
de animalcs 0 pJ.antas y sus raros descendientes qUH heee mucho 
ti"mpo desapart'cieron de la. faz de la. tier:ra a risquezc;1.s geologicas 
de Gran interes dentro de). campo cient{fico. JlIstamente conser-val' 
esta riqueza cient{fica os la meta de 106 cursos de Ciencias 
Naturales que vienen organizandoee bajo lOG auspicios de 1a Estaci6n 
Bio16gica Charles Darwin y la colaboraci6n de la Su~erviGi6n de 
Educ13.ci6n uel Arc~lipielago, a fin de interesar 13.1 profesorado, p<;tra 
pOl' au: intermedio l1egar a las Comunidades, de manera especial a 
1aA gener~ciones crecientes, hacienda conciencia de bstas 1a 
importancia de que merece e;uardar celosamence este t0soro para e1 
conc'cimicnto de lPiI3 nuevas r:eneraciones i para plantearles los pro­
blemaE tfpicos de In conservaci6n y ouscar las soluciones mls 
convenientes a ~stos. con la cooperaci6n de la Comunidad toda as! 
preparo.da. 

En 106 diez d1as de duracion del curso, se l'ecogi6 abundante 
i nfonnaci6n de Ifls plan tD.S y animales de laG GalApagos, se investie;aron 
y conocieron los factores '<7eo16C;icos y eco16gio05 que influyeron para 
1a s1..tpervi venoiB. de estos, se obr::(!rvo abundan te material concreto, 50 

abservaron algunas peliculas y vistas fijas relativas a lOB t6pi~06 
antes enunciados Y Sf} intorca.mbiaron experiencias. 

Al t'rmino del Curso, en sencillR ceromania de clausura, e1 
profcsorado manifest6 au agr~decimiento a 10. EStRCi6n y au decisi6n 
de tomar a carGo Is labor de connervBci6n en Ius Comunidades donde 
laboran. 

P:l.erto Ayora, 24 je octubr0 de 1.968 .. 



UNO DE LOS ASPECTOS DE LAS EXHIBICIONES 

EN EL LABORATORIO PRINCIPAL DE LA ESTACION 

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 V ries. 



'ro COORDINATE CONS ERVA'rION Kf11 i (;ATION IN 'l'HE GAL.l\..I'A'-WS I!:;LAND 

Senor Luci.8. BALTOS GOM.EZ hal'i, 'been appointed by the Ecuadorian Hinis­
h'y (ltf Educati.on to organize and coordinate conservation education in 
the Galapagos Islanda. The appointment was made in August by Dr. Ciceron 
Robles Velasquez, Niniater of EducaUon and PresidE~nt of the Unesco 
National Commission of Ecuador. 

For four years Sr~ Saltos, as Suporvi.sol' of Bducatioll, has wOIked 
in close association with the Charles Darwin Res~arch Station to develop 
education programmes to promote an) understanding of conservation needs 
and ,rinci~les amongst the islands" communi ties" 'fhis new roet will 
enable him to extend th~~ teaching of conservation biology in the r:chools 
of the Archipelago, to develop progranlmea for adult education, exhibi tl.on6 
and ';,;raining courses for future guices of the National Park .. 

ROO EH PERf{ y.. 
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BEAGLf IJ I 

by 

T .. E:. BA.t~LOW, 

Socretary-General. 

riG reported in D<.1cember 1967 (Noticins No.9/10) that we had plans 
in hand for a new researcll vesGel 1;,0 replace Beagle II.. The point that 
most people associated with l;l:'.e Foundation 'will want to know J i5 her 
name, 'HId it is a pleasure to record that she~;ill be called Beagle III.. 

The new ves~cl haa already been laid down and she will be ready to 
sail for the Islands in the BE'.1'ly ~3Ummer of '1'9ly .. It hao not 'been u 
~imp10 ~atter to decide on her design ~nd construction, or where she 
we.,s to bf built. ilt'to!' cn.~r experifJl1ce wi tn the ~looden hnll of Beagle 
:n, it seemed tr;at the chol.ce of material shou.!d lie b~tW'9~n steel 
nnd fibre glass, or a variation of this - tea~ with a nylon or fibre 
glass skin .. lie ff'lt tl)(,~t Vie must pli;,n fer ,:1 life of ,'?O - 2.5 Y€laTS, and 
we c0uld not tJ certain how fibre glBs~ would laRt, nor ho~ it would 
stand lcca~ conditions for this length of time. Steel, we were B~rH 
would last, and i.5 definitely etronger - though heavier and of course 
liable to corrosio~. The cost of u fibre glas~ ~lll ~o~ld perhaps be 
sliGhtly more, b'"t th::.:rE; WU:S 1i t ne t') choose ~ Te(;hnical kn()wlecco 
ab(lnt rtpairs to fibre glaE:,; ht;;lL9 h3S made much prOe:n~f;s but we were 
not cC!.1vil'(~ed that it wO'd.d be Pl'ch a !'rRct;ic~ble possibility to carry 
out repain; on trc :l.,:;1[:Hlds - i r they proved necessary - and this 1tJC'.uld 
be 8:1 impGr~ant f&ctor in deciding whsther to UBe fibre ~laGa or aot. 
Evt;n::ually it I;<res deciiied to stick to pl-rn'~m experience and b1:ild of 
f.d~f")l. 

;nlil€· t;his (>xamination of rnt,t.cri;)lc waG gain!:' on 1:;12 were 8) so 
explorinp Boatyards in ma"\y c~untries to discover one thnt would build 
a vAA3el ~o our specinl re0' l ireroents, at Q price which We co~ld afford8 
'rue cruse I'l ::'irr;; iu Kent (i:.n,~;land) callE'd .Tobu Perry U:Cl.T'i:r:€"' L;.G1 ted.,. 
'l'h:is if' " r:nalL bllt eXTl'2l'iJ";1Gtcd fir:;! ::m.d i tCl Di:r'J;;~tor har; 
1.ntereGt in the vessel .. Hnlvi11 bld.Id her fer 8.. spocj :111,.. 
st p i':;'l callec~ ~::orten. ThE' 1:11.,.11 will be coated outside v:i t11 
rub')'.,·- f',)",f'c, n>" ('!'';l'n'")et~ +'0 'j «"""1' (")·l;::·'i t·,.. ·p~'nvc""t co",c~o"'i on ' " 1;;; ..L ..." l"., v~ ..... : .0". H J:: ,A· .., ~,' ,J.." ~. C) "'-" • 'wi _ ,!...... ,_ .. : " 'J J ."+". ' • 
is well pl'()v(~d b"; tuer.ty ;jeo.T's' r;Lll':irH~ 8xp?-.t'ieTlc~ '~O give 

.shown '3. ,'>;:reat; 
tOl:,gb0H'?.:l 
a ~ .... rnt;e'.,,;t.ive 
TLis tln";:,~t~;i;,(;e 

c:y.cel1elJt a .. nti .... 
C01::l.,'L:s·i <;.re ~'~r )'t ... ec r i Qn ~ I {; ~)o .. l.ds por:ectl~;' on to the steel Q.JJ,j j S lla.;:'d 
enOUGh to with~t~nd co~sl~er~tle imp~ct iT'om accidental blows or knocks. 

~~fie inL;!':ior of th; }l,ll.} will be t.;f1,ti.yr:,d ",ri tL 11 ro.l;:rt'.r~thar:c foam 
1,0 pr\.Jvid~'1 i:1;:: ;lat-·i.o:~l o.r;,;1 g+"C!TI f,wea:';inf'~ 

Jo llltlch for Lr.e b~lGiG G:;;lstrHc"jon; novl t('; ~;ivc: Eome :!etaL' ,; of her 
size 8nd n~r interior l~y-out. Sbe W1~~ he L5 feet (20 m.) in overall 
1enfci;l!, .. ·.ri.:.h '1 bea'Ti of °l();;' [(:'let <!::; m.), awl .. /ill drn1t[ :;'(,11 (1.,',' '11.). 

" I; 



She will 'therefore be able to navigate comfortably in all waters where 
she will need to go and she can be drawn up (J,TI the sloping stretch o'f 
beach near the Sta.tion for maintenance and cleaning. 

She will have two Gardner diesel engilles to give hlJr a maximum. speed 
of about 11 knots. with a range of 3000 miles. We deliberated for a lon, 
time whether' to gi va her the same sailing capac! ty a.s the ol.d Beagle. 
\l\lt came to the conc'lusion that wi. th wore reliable engines this was not 
aec.essar.y and would mean s3.cr:i.1'icing other clesira.'i:)le :t."eaturen .. She will 
therefore just have B pair of steA1ing sails. 

There t'fill be a capa.cioua saloon 011 'the upper deck fOl' m.eals and 
relaxation ("1f any of our visitors havo time for it) t and ~t -I;he forward. 
end will be the wh;(;telhollse, chartt'l.ble, radio and galley. Above the 
saloon will be an open brillge and steerinG poBl. ti®. rfhel'e should be 
plenty of space on the upper deck to carry a dinghy and still leave room 
for other aDtivities~ 

Down below are four double cabins :for palEsengej.'El teach rrd til a desk,' 
a sm.al~ laboN\~ol·Y apace and cabins fnr the Captain and crew. 

We hope tha.t travel on .8ea.gle III lfill be much JJorc comfortable than 
:lit Has ill her predeoessor, and also faster. Thera will be such luxuries 
as fx'esh water t be~ause she will have a self-contained water ma~ring 
plant t and enougt. gerlerating pli.a.llt to h.:Ave ele'ctl'ic light wheJ"~"'er it 
is needed. 'rhere will also be enough to run one refrigerator for the 
cook and another for the laboratory, so that there IBhouldbe space for 
food and for the material which ·th.e ex:ped~ tione oolltl'ct, without eompe­
tit:i,on. 

F±.nally, we must say Romething of how W~ ar's ab1e to afford this 
s:pJiendid vei3sel t and must first and foremost aeknowledg., our immenee 
debt of gratitude to Mrs .. Vincent Astor, whosr: h.-us-band l~ommodore Vincent 
Astor. visi ted the Galapagos in his yacht Nour.!l1shal i.n 1930 as leader of 
an expedition to collect fl'Jra and fauna .. When Go:m;!1odore Astor's widow 
heard of the fate of Beagle II, and of the Foundatl.on's need for a 
replacement, ahe i'nformed Dr .• Hal Coolidge tha.t ,,;he ,tJould support th.e 
project .. The Aa t:or Jtoundbltion has contributed a gl eat part of the cost 
and .Hrl!t. Astor has per:sonally added to the gift .. Without her generosity 
a.nd. i).ndersta.n(iir1i .. and t.he efficie;1t assistance tlf th(: U ~S. NatJ.onal 
Appeal of the 1'Jorld '.iiJ.dlife Fund 1 W~ ''''ould nat have been able to embark 
on the project. 

A fnrt;h'~r 1"afjnifiCeilt contribution came to us as a result of the 
gracious patr,mage <rf Her Hajesty 'tueen Eli~abeth J I to the shov.ring of 
AnGlin Tel evision' s fi.lm of the lsla.nd;:o, "T'he Enc};ant~d Isles"! and of 
the imm~n&e interest which II.R.B. Prince Phili~ has always t~ken in the 
conserlrCt tion of Gal~'pa5'o6 :-rildlife. U;ec Noticj.GtI'!! No. 9/10). '1::he receipts 
from t.he "prerni'\re" of thi,'{ film were handed to the World "iliJ alife Fund 
(British National Appeal) by Prince Philip aa a contribution to the cont. 

Beagle III will complet.e olJildinlt at Ute end of April, and should 
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therefore be ready to start her voyage to the Galapafos in the early 
summer. If all g\)es vallI she should reach '::>1J.nta Cruz two month):; late!', 
where she can be certain of an enthusiasti.c 'delcom€. 

-10 -



by 

H. PERHY 1 

Director of the ChB~les Darwin Research Station 
at Bahia Academy, Islas Galapagos. 

At 150C hours local time on 21 May lava began to flow briefly from 
a 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. 
Peterson, member of the Advi Gory .scientific C;ommi t tee of the G .D.]' .... , and 
by Sr. M. Castro from the cruiseship ma "Navarino" at anchor off Funta 
Es-oinos8._ 'fhis event was of short dura tJ on, for no evidence of acti vi ty 
could be seen from the coast when the area was again visited on 4 June. 

Subsequently, a major event, involving the lOWering bf the floor of 
the central c81dcrn, occurred on 11 June. 

At 1700 hours local time on 11 June an explosion in the wesc of the 
Archipelago was followed by a giant mushroom-shaped cloud riving hieh 
in the .sky. The shock of the explosion wasrolt at f'nerto Ayera on 8EU'l­

ta Cruz, at Puerto Villnreil on lsabelh, and on Floreana; and heard at 
~an Cristobal. By 1745 hours a number of further explosions had occurred 
and the eru-ption cloud eX.tended to Santa Cruz; the diameter of this cloud 
from the CDRS was recorded as ap~x 140', baae 11 c • A fall-out of grey 
volcanic ash spread over a wide area and reached as far as Puerto Villa­
mil, some 90 kruSe to the southeast. In'.lshes as from elect.deal discharges 
occurred over the area of the eruption during the niGht. 

I'hroughout the followi110 dl'l.~rs seismological rl,conLs at the CDHS show­
ed persistent activity with an ave-rage of approximately 2.00 shocks every 
24 hours, with the maximum amount of events being observed on 19 ,June. 
Between 1400 and 1500 hours GHT on 22 June a decI'€laning tendency of 
activity was noticed, shocks becoming less and less frequent. By 8 July 
seismic activity had all but ceased. 

During an accent to the rim at' the caldera made by a team from tIlt",; 
elJRS on 19 June, per,,>1stent tremors were fal t. 'rhe fr,,,quency and violence 
of these tremors WES such that, at a point on the m,'1in outer slope of thiC' 
'/olcana (6L5 m. !3.lt.) 1 betv>'een 1?YJ and 2350 hours 10co1 time t )\~ W0rt~ 
counted, each lasting from 2 to 6 s&conda, and of these 14 were sllfficient 
to cause rock-falls from cones on nearby slopes. Loose material dislodged 

,by tremors from the inner slopes of these cones caused periodic dust-clouds 
that appeared as isolated eruptive areas on the 0xternal slopes of the 
volcar~o. The tremors 0re\~' a.ud subsided, rather than beinG felt as abrupt 
shocks, ~ivinG the impression almost as if the whole isl~Dd were balanced 
on a jel1ylik-:.: mass. 1 t was found that these movements hc:t~ ~qllsed, Dnd 
were continuinrr, to causa! ·l.he cnllapse of areaa of the inner walls l; ~ 
the ca.ldera; rock-falls occurring at frequent inter ..... val sand gi vine; rise 

- ·11 -



to dust-cloudn that filled the crater and ov~r£low8d in the diroction 
of prl!~'ra:i.ling winds,. J .. arge a.reas of thi3 edge of the ca.ldera had fallen 
into tho crater and the eXisting borders were found, in the part ViR1t~ 
ad on the east, to 1::e heavily fis!;n.tred .. lj'reea and vegetat:i.nn on inner 
slopes had beel} dislodged by\;h<: trem.cll,'S and, subsequent rock-falls~ 
Because of the clouds of dust, it was not p060ible to see the floor 
oitha arater. The most active was judged to be the southoaatern area 
of the caldera and a large platform, lining this part of the crater 
wall, ab~ut midway beb"ee y

\ the floor and the rim, was bolieved to have 
been the site of sreatast activity. 

No. evidence was found, 19-20 June, to irldicat'=l that lava WRS f10'\', .. 
ing. No flows were noticed from the sea; no l:ie;ht we.a visible over the 
muuntain at night; nor was any exc(-~ssive heat felt fl'om the rim "f the 
caldera. 2JeaWfJter temperature records; taken W8x'e considered as normal 
for the period of the year : 

Punta Espinosa, Fernandina : 
North ~CQ6t of !ernandina : 
Pu nt;:" Vine ~1 .. 1:t: Hoca" 1'.i {F' t.':t ,;:":;: 16[< tela ~ 

,8 June '96~ - 1d.2°C 
19 June 1968 - 19~jQC 
;'1 J\' '.1(' 'j<)(.;;g - ~:,:) ... /':.; • 

Sulphur fWflP-s t Lm"ever 1 were n:)tic€;(J or;. the a.scent, awl may ht-i1n~ orip'in!c1.i;~ 
ad from mactive solfatara area reported in February of t~is ~ear (1968) 
as increap.i~.lf'; or: the 1tlet:;to't'n innt.:!' slope of th(;: cali(l'Nl~ 

Member·s of at' expedi t:i O?l leu by Dr ~ ':1'1,. Simld.n, Smi thsoni an Ins ti t'.l­
tion, and including ]Jr. 'R.I. J:'~)WI1U.mt Dr .. K. Howard, !JoD~ GeoJof:;ical 
Survey and Dr. F. Colinvaux, Ohio State Univer~ity, travelled to the 
Galapagos Islands on 3 July to study the collapse and its effpcts on 
the island ecosystem. Their initial report, after a flight over Fer­
nnndina on 4 July, indicatod that the nouthern part of tho c~ldera 
floor had been lO~/0l:'e{~ awl 13 laC'ge lCike attl1 to l:'e p~·€,l.,ent e JlD(~Syi te 
the collap~0 of sevoral cutic kil"metcrs of matori~l~ the o~ly indlca­
t:i un of aSGo-:.iatod igneCl.1S acti vi in thH oalderf_, W·'l.S a .s;n::'l.11 new cone 
OTi 1.: he cl urn Pf~!' 1 r,1;-r t l'1~/ret~<: t :,",1 oor P '. C)b::; e"C'V'ci t; i 0:"1.0, :'5 u'~" G c q \.( el'lt'" y : .. " ()~, :l"':i :r:.r:1~~f'1 
by a grou~d survey, showed thnt the caldera floor in th~ south t~d he~n 
lnw(;'J'ed by EO!'1e )eU m,'!tc'rl:;: .. 

::3c 'J€l'/:::. e of the d.angct'L of c011.ti::uing rock-f'~11.s nrd. tber of th'~s() 
parb.cs, that. of the CDtS or of t.he 8mitlu.:;o;';an I!'ij:.it'~ti.on, Wt:T'(c a~)lB 

to outer the crater .. It is, 11eedlesG to ST:l~';f cvid'C'I:.t th"Jt d"i).ll[,t:tC 
din turt:>ar;cN5 m'l~3-t liave oC~:;t:u,,""ed to biot:i. C GO'il'.',:ini tif'~j vii thi n the (;[llde:'<~, 
not the lecwt of wr:'i::h wo;;Jd bav() b~en due to t!~e mOJ·.l!l;u,t ofi,iJe l::~ke 

from the pop'~ t-ion it previoclsly occHpicd over tb:; r.o:ctx,;::::'n ,'Ll.d. v.f'7.::;te:rn 
parts to tl:", lcwe:::-ed Ciou+hern rare of tL.e ~,rnter' floor. l.\\)X'ine: tl;e til;ie 
of the l~lrt vi:;::t ini.,~idG the cal:'!r,··\ by Cl. tRP~l from tLe ClJHS, in iJ'r:bruary 
and auco~panJod hy fr. ~ric JhiDton af Lhe ~nya] ~eof~~DhicRJ Society 
of LondO":, tlle l<.,i\'J li~V3 ~::::;tirllfl.ter] to COVIY' t:ln area i)f 20lYW '120-11~O 
h~c~ares. It fOr'mC(l in effect a CCfi1}.lex of :t~<Lil.nds 'lnd :l,n1(>.LEi 'illO to 
the uneV'~m1(·'D cif t.l'0 c.':'ntcr f:Loor 1 W.:l;3 bOl<rter ed .lf1 many plo.c:e~~ 1!!:i tl' 
reed! (0..ES_r.1.!'=: :1:j.~lE.:.r.)s and 9, ... 9-f':;.~l.£~22.PJJJ and s1.,nported nlmoct 
certainly tile lr,u'g:er.;;i; popula.t1on in :;he arch:i:H:·lf1.[i:o ,H~ t.te G(l!·/:1P':,.cos 



pintai~ (Anas bah~~iE' r:a1aI'a.Ei.2.en!?.l-.. §) ~ A count of these ducks on 19 
February indicated their numbering :1n the order of 2,000 birus (1,929 
adul ts were counted). 11.l:t'ge numbc:r-s of young must hav·.~ been in the 
crater at the time ofVb~uption. In addition, other aquatic birds, 
including the Black-necked stilt. (Hip1l1n to,Eus Jnexit?~), were found 
in the crater .. Some fuller assessment of the effects' of' the June erup­
tion should be possible, probably towards the end of the year or ear17 
lD 1969, when a descent can again be made to the floor of the caldera. 

A preliminary account ofelle event, with associated data received 
from seismic and infrasonic detection stations in North and South 
America, appears as a report !e.rn~ndina Caldera c.oll~pse (Event No. 
9 ... 68) of the Center for Short-Lived Phenomena. of the Smithsonian 
Institution. 
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Tom SINKIN 
Smithsonian InJtitution 

If'3.sL:i.ni~ton, D.C ~ 205()() 

ar;d 

l(ei tll A. IIO,JAt-:D 
n ~~) JriI n () 0 11) ~ ~':i c a :t :~ ~~ ~. V" e y 

Menlo FR~kt California 94025 

Tlie fJlm,~ : '6t activity of Fer{andhla vol,~ano in the n"'-.8.11Ct[,;06 
Islands \{as lnOli:l.tored by aist,L,lt ir.f'raGor:ic deteGi:.rr,:; <:1n5 ;:;rd&P10 f;ntphs, 
a.nd ohserved from d.iff'.:rent pD.:cta of the a.Lchipela[:):o~ },~:porti" collected 

tLe SmtU;suniar .. CenL>::/' :fox Shor·t Liv'3d PhCI.10'llena. 
C~C.,Ii~) inrU.(:ated um,.6val1:' int.'>:.se atmoG~)heric cHId ,;el'J;~ic diG[-1;rbnncf:'s, 
and a j)i:).l'tJ frotl the G1.ad S6 Ll;~ .. ;7i 1., H(}fiearchStatir:)ll Llilt c:.:.tmbed the 
"olcarlo nt the hci/:ht of :3CO'i,::;t'iic activlty on ,j,)ne 'If.) r!~porte(;' thE: 
caldera 'i{li3 C()-lJJ~.pF>irkr:,,"~3 D .~0cn1t of the~~e !')jJ"rt6 a otudy tNlJ1I in~lud­
ing ourselves D.nd biologists Hobert I. Bowf"ar .:..od Paul tl.. ('o::j,rnmux Irlll,'l 

o}·can.·~_z':n 8.nd <1i~·:jatch'~'I, C). I'. ,i .:'iel<l o1;:::;(;?'vb.tiotlG were mude iT' e,3;1:; 
July. 

Ad;:Wi,\:lcdC)il(:l:~~ is gratc:"ful::.y expressed to tlH~ nUnlE'J'OllG cyewi l :-:8St"f:S 

,\ n the Gal<1:r/\[.·;)~' l,.;hn h8.V(~ _Li br:rally r;i vpn t!'.ci.r t:Lme ii.nd pat) once to 
our qu~,Gtjor~iHr;, and to the t;;-\ny 0tht')1's \vi:'o PW0 \',:::: . .1',:)le heIr) to CUT 
stnc1"Y. 'j he . <1"0" i\i.r lToT'cn s ·;.'\~Jlied (~~XCt<l.:~ .. ent plJot:o{'~'rnph:':'c and lor':ir~tj",(: 
~3 u .~) nOI" t, d, n<i L ~.,..0 iJ.lIlfl t C'; J lot }~n.i~ i 0 '',J''G~~k 0' ".f J.1'or: (' ~3 t : j~;} ~~:\ 01') ~J.n(~ '] i 1." j~;~.l ':3c,l,rlre:t s 

provi(i\~d vital. cor:;tr~:'lnl.cn.\~ion~:; clSSi.S~:.::3t:C~:,,. f():r' t}·'.cir- G{H;i ()Tci~5~I) ac 
'.-,i c 11 a.t:j t! 1 E~ i:1."' 0 ~.JS (;,~'V at i on:s a no ;J.Gsi ;:: t:·:,[: G e \"le rf1.I' f .. i c !.;I.~; .:·Al' 1,Y t. r t-: 1:;:0 t C:-}:"' 'L 
1. 1I0Vl::l(",llf ,~J-,'::'1n:;, ,'Hr:JcLll, the Jcng0:rrney';rs of i,c,lden:' Bay, ant' t.h'.: 
mcmtJl~r~; oC tile j)uC'win .';ttldcn. 

F'f' t. na.Ii d i nt~ 'i" ;.::'.!, D :"'.1:" (;;It")~) c a:lle d j'-; a'c l)O.T' otL h) i ~ .. ~ a l.n rf;e :;a;: ... ' :ll t~L c 
[>~":Lel'j voi\.!a:·~~) on ~'hc 1,.(~f::t;:r{1 f'd~;;l? (11'" th~·~ Gl~tult~r.i.nG Sa) apl:1C;On TJlr.;t;fc:'!'rn 
(L.p;.·'))'1 1r/.:icL rj.~:;fG l)"or(J than "'1")C() Tn Cl,bo've the surrol,U;\t:l::L' ,ji)F'J .~";!;' 
f'.J~·:)Ol' (~;rll) ... ~~ .. ,,(j.y ,:lnd G_h~L: l'J "':IG))~ At :1 LE f"l1"Y,~(,i ~1 n\~pr"~~r "!' Tn n1,)!''",\TC ~".i(·:J 
J..~.,rnl, J.,~~ a der?,p c\~~J.de';:'(). l.t t:~{ 6 ;,:~ ]{m ;'1.C~>Ob::i. ll'ive other :;lii<;1.d.G of 
si~J1ila.r !Si '~.0 n.nd (:,ht·,~,)P, each "'·ii-til t;. la.rf.~'('~ 8'[~ITit~lii"' c:1'td(;ru J (;tJt~leoce tc 
mc-it.; up J:·~·'l~'elJJ, :1.G1Q1'1I1. (a:L: .. -;(\ ca~led tl .. }(:~~rnat"'le) ;.J:·~3t tC' the S'bst (;·'aL.l.ield 
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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 (1968) have likened its shape 
to that of an overturned soup plate and h,:~ve at'tributed this form to 
distension f'rom rine-dike injections \..,rhose surface expressions are 
several Qoncentric rows of spatter and scoria cones surrounding the 
caldera, (fig.2). 

The elliptical caldera of Fernandina is elongate toward the north­
west-southeast .. Before the 1968 activity it was 800 m deep and had a 
flat floor 2.2"by 3.9 km aoross, marked near ita center by a slightly 
eroded tuff cone nearly 200 m high (figs.2 and 4. upper). A shallow 
lake occupied the northwest end of the floor .. Prominent terraces 1/2 
y~ wide oocurring half way down th~ walls at both ends of the ellipse 
are farmer floor levels. A series of slumped benches a few tens of 
meters wide were present inside the rim on all sides (fig.2). 

Remarli.ably little information exists on the rocks of Fernandina, 
as pointed out by Richards (1962). Petrologio reconna,issance (McBirney 
and Aoki, 1966; McDirney and Williams, unpub. dRta) suggests that the 
rocks are mainly tholeiitic basalts like the rocks of the Isabela 
shields. An age of less than a million yeare was shown for flows ,:;a.mpled 
:i.n a paleomagnetic study (Cox and Dalrymple, 1966). 

HISTORIC AC:I.'IVl'rY 

Tne Galapagos Archip~lago is one of the most volcanically active 
regions in the world (McBirney and livilliams, 1968), and in hl.s catalog 
review of UalApagos volcanoes, Richards ('1962) terms Fernandina the 
most active in the archipelago. The recQrd of eruption in historic 
times is probably far from complete because the isla.nd is uninhabited, 
seldom visited, and its view from qattlements is blocked by the heights 
of lsabela Island. 

Richards' review (1962) shows that Fernandina iias frequently active 
from 1813 to 1825. After an eruption in 1846, no eruntioDs are known 
until 1927 and again in 1937. There were eruptions in 1958, possibly 
in 1959, end in 1961. 

All eruptions fm which de3criptions are available have included 
lava flows, and most have also included normal explosions. Air photo­
graphs (fig.2) ohow that many recellt flows have issued from spatter 
cones in row~ concentric around the caldera rim, and some from cones 
lower on the flanks of the volcano. In 1~57 or 195H lava flowed down 
the so~thwe5t wall and over the floor of the cal~era. This activity 
evaporated toe lake thDt had covcx'ed the f100r (fir;.2), but rail;fall 
gradually renewed the lake so t.ha tit covered the north ... 'est end of the 
floor in co.rl;y '196;). 

An eal'thClUf1j~e of m.aC-lIi t~;~l,J '/.? appClrer; tly o1'i ~~in3ted 0, r, li't:."'nuJtiina 
ill April, 1:~0l:: (;:i11cf:llInCJ1-:.:er and Egred, 1966). Itccordirl.P .. ' to [1u!,lmit visitors 
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of recent years, fumaroles h~ve b~en active i~ the west wall, the eaJt 
edge of the floor, and on the southwest rim of t~c caldera. 

Activity on the volc~\.r;oe6 of noir;hboring Isabela I.'31a . .lld has COfl.r10!11y 

p.ceceeded by 8C!veraJ. years crl~yti()ns on }'~rn"J.ndina; rlt) s1)~h apparent 
corre]~tion can be made with historic volcanism in other parts of the 
arc ldpclago. 'r~.,o erv.]?tions, roth on l~abela :r (llnnd i have been reported 
in tbe archipela,:o si nee the completion of r~iclwrds' c.:c taJ,op.; of 1~lu2. 

One was on ';:olf volcano jn 1~V<:J and the other or Sierra ]]el':ra in '191;:,;:;'-
1961~ (1.;c [Hrney and id:i.llia.r:w, unpub. 1'Cpt.). 

'The f:i.J'ft 0Dsr'rvcd Clct;;ivity oj' 1, "rae t}jp erl'pti.or of <~ Gm,)l) luva 
flow just north of the site of the 1961 eruption, at an elevation of 
about ')UC m or: the eo.r;tl'lank of.:'err'"lrJ:lin8~ T~ds uctivi ty 'oeg:3.11 at ·'1/ . , ' .~. -', ' " , 1;;00.,.. .. on I"ay (11, cnverpd 0.11 estJ,matr;:o. 'lu l'W!'c;, an·) wat' decJ:uunr; ,",\t 
2.5C!J ',:llen the ooo~~rverf\.' I;:,hip left t;b(~ ar~a£/. 'jo ftirth8r iiU:;-!;i vi ty \I!aS 

observed t~fore June 11 despite viaual searches of the eDst side of the 
izland or Jay 25 and June 4. 

Tb€' acti.vity on June 11 beL/ITl at 10i'>'\ with an earl::llC1.ua}q~ tha.t W.,,;.3 

Y'ecol'ded nt~ui to, EC'llHdo;:- /,t npiJroxi.m~)tely 1if)O 1-1 l<'l.I'gH white vapor 
cloud ,vas ObGEXVr"d. from Acac1 eray B!3:', 1LI'(') kIn ea.st of Fernandina (fit:.;) .. 
Tho cloud was de~cri bed n.S coh;mnar, developing into a mu::;hrol)ill .shape 
tlpOn reaching i ttl full ht~:::. t (probably e;reo.ter than c·O km) some 15 to 
;iO minutes after it was fLrst sighted. It showed well-defined margins, 
and its stem finally rose so that clear sky could be sqcn beneath it 
fro,m l\"cad;,my Bay~ :Iowever', a report from the fL.>hing bOi:l.t Dan J03!l 
si tua ted at. Urvina Bay, only 35 kIn \'les-+': of Fnrnandina calder~, (fig .. 1) I 
sUI';gests thl'!.t eluption clouds rer:l<3.in<~d low in the sk.y over the volcano, 
becoming darker v6 the a.fternoon "lore on. No som.ld3 were .heard to 
Bc.co;apar,;y thl~se event$. At about 1600 t a dct:r;'k ash cloud flppeared thD.t 
was vi <;i ble from Academy Bay. The underoide of this cloud was pink 
accordino; '1;0 the crew of the §:~!l :l2S~t ;,uld cbs€'Tvers at AcaJ.Nr:y Bay 
emphasizf;'d th,9.t ~ twas da.rker and had markedly rno!'e dif '::-USI! boundar:i eEl 

thD." the morning cloud .. The cloud p;!'e'w ra7):idlv frorl a m~.'sll;·o()m (3ihap.z, 
to t ll"t c··}'owrl· 'in T,'.;, ... 1.'''' .... 2'~./ w"l'ch·· ... 't'11'e'·',-j·-;, ~n p'~t~t"'··I" ",J;' "'·,.,p .. 'o .... ·;"Jat'''·ly-~ ... '""'" l;,.l.. • .... ~ .i,: ,,·~c, ~ ... ~~ ~A*f,.,I', '""-. - Q~ ' ... " .. !(."..t. ,,- -,.I>.. 1-<\, .. '_ J. ...... \.ii ... ~.l.. I:A}' ........ ,jfA.J~J.! .... ""-

20 .lcm. In a pictnY'e ta~i;en by '1 TIR03 satellite et 16~o it. I3..PP;'e",rs as a 
cj rculiH' c101..1.I:'. 50 kl! in di.ameter and. centered over i<'ern<:'.nd-i.na; no at!:;·::'r 
clouds 'ITert't pres~nt wi thin 150 lan" ~J:he eastern edge of UH~ cloud had 
reached AccHie:'JY Hay L;1 1~()O a.nd yet the slla;pe of th(:3 cloud baEe "!'ael: the 
SaJi1€i ::lH that Isho\.,In in I~:ig .. 31 .suggerd;i'!'lr:;' ccntinnou"l :feeding by the volcano 
dur~nG ti,:is rerivd and horizr.>ntul speeds of e.prI·)~(imately 'J '1/2 k.m/min. 

hcousti~ e'IT(~r1ts bogan with, H J.('l1)d d~ep bocm ori:·:';'i.nating G.t 1~oF, on 
Jvnel1 .. Tl'l.s IH!::ted perh<.1J.G as 10.1,,;; as a sec::lnd and 'lias l:i,kened to a 
son:ic b001·) or nearLy d:yr;arrd tc bl'J.stl:i.st enerb 2~)() krn to the C:.U3t 1 at 
'~'Jr€cl~ (fi(·?_"f). Jt \/If:J,r .. ; foJ .. lo\;\'{(~d. in ~~ to g sr?Ccn.a:5 r:~. les,+::er bl 3\:, 
C1.nd thlHl 101' the HeX t :::: hO:"G'S mnal:Ler explosiom; tl1n t s01).ndcd at Aca.demy 
·\.:1Y :Liri:c di~z;tc1.i1t: borauinf'; ':/c.r'e h<':3rd .'It interv:::J.l!; () ,~ r.el·er: .. 1J:1 '; to :; 
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minutes. The initial blast registered on a barograph at ~reck Bay, and 
the whole series of atmospherio disturbances were recorded by infrasonic 
(long wave-length atmospheric sound wave) stations throughout the western 
hemisphere. Two hours of strong disturbances corre6pondin~ to the sounds 
heard in the Galipag06 were recorded at the ESSA station at Boulder, 
Colorado; weak sig;nals preceeded them for 3 1/2 hours and followed them 
for at least 1 3/4 and probably as many as 8 1/2 hours afterward ( V.1:. 
Goerke, personal communication, 1968). Goerke described the blasts a$ 
I1stupendousl! and compvrable to the largest of man-made explosions. 

Flashes from oxtraordinarily thick bolts of lightning over the 
volcano became visible from Santa Cruz Island after sunset, about 1900. 
A crew member of the San Jose in Urvina Bay noted that although the 
flashes appeared to be-;lectrical discharges they did not interfere 
wi th radio reception. Light flashes resemblinG· distant fireworks or 
lightning behind clouds were visible from lireck Bay at about 30-second 
intervals, not alI in the same spot but separated by an anGular distance 
corresponding rou3hly to the width of Fernandina Island. 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 
v/ere reported by the boat ~ Jose in Ul'vina .Hay. An observer at 
Aca.demy Ba.y noticed an oranGe /';10\>/ lasting a few seconds late in the 
eveninp;. And several kilometers to the north, at an elevation of 2UO-
25C meters on Santa Cruz, observers saw the lightning plus m':lny 
transient red "fingers of fire" \-rhich they likened to acetylene torches .. 
Four: taining of lava or hot glowine; gas thus may have been a part of the 
June 11 activity. 

Ash fell in trvina Bay late on June 11. It darkened ·~he San Jose 
ar ... d turned the sea murky .. Fe.tllout begcm at Villamil, 8.5 km tOtlJe­
southeast t about ?400 and continued for 20 hours, leavin{; 25 grams 
per equal'a me.ter~ Because of the fall the men of th~ §la.n ~Tose found 
lit difficult to breathe, and many of the inhabitants of Villamil 
reported sore throats. 

An earthqiJ.ake was felt throughout the isla.nds at 1720 (intensi ty of 
3 to 4 on the modified Mercalli scale at Academy Bay), shortly after the 
loud explosion .. Five earthquakes per da.y from Fernandina were registered 
in Qui to from J·une 12 to 1l •• Seismic acti vi ty then increased to a maxi­
mum on June '18 and '19, when approximately 200 events per- day were record­
ed on a seismograph at Academy Bay .. Fifty-six tremors were oounted durirlf:(' 
a 6-hour period June 19 by a Darwin Station par'l;;y on the flank of the 
volcnn? Seismic acti vi ty then decreased so that by ,June 24 only a fet., 
events occurred pel' 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. ~O&t seismic events reported by the USCGS for 
the Fernandina acti vi ty had magnitudes between i+ and 5, but 1'7 events 
of mae;nitude 5.0 to 5.4 were recorded betweeCl June '13 and 21. The maximum 
number of seismic events reported by the USCGS was on ,Junc 19 (55 
eVfmts> magnit",de 4.0), but the peak ;~ctivity of large events was on 
.June 15, when in addition to many smaller events, there was Of'.O oi' 
mae;nitude 5.!+ and three others of 5 .. 1 a.nd 5 .. 2. 
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There are indications that volcanic activity occurred on southern 
lsabela Island as well as on Fern4ndina. On June 12 gray smoke was been 
by the crew of the Gan Josi at 20 to 40 places on Isabela f~om north­
east of ;)ierra NegracoDJe;';o to C(HT0 i,zul U·iL~.1), 1'1 distance of 35 
km. ~o glow Dr lava was S"Bn~. While the possibility remains that these 
were man-made fires (such as were observed June 18 on the f1ank. of Gerro 
Azul by th" Darwi n ;3tahcm party), the descriptions by the .§.~ ~jos;;, (;J:,ew 
indicate active volcanic vents. 

On June 19 a party cf five led by Roger Perry of tho Char~Gs Darwin 
Research Dtation <'lscended the volcano. tin account by I."C. Baltes Ilppeer­
E'd in El Commercic\ of Quito on .July 3, p. 1 and was translated. as SCSLP 
event report numb~r ;:'I.~. 'l'hey felt ~liDY earthquakes 1 aIld durin.g their 
brief stay at the caldera rim (1330 to 1430) the caldera was completely 
Obscured by dust from constant rocl\:: avalanches dcwn the walls .. 'l'hey 
noticed a sulfurous smell at an elevation of about 1,000 m on their 
ascent of the north flank, but detected no eV1dence of lava flows. 

At Ot5jO o-n June ~'1 an Ecuadorian Air Force plane pi! .. oted by Captain 
F.E. 3evilla flew over the caldera. A dust cloud extended over the 
calder"l to an a.ltitude of },COO Ill, but the flight took plaGe dLlr~i .. n;1' n 
lull in the aeismic activity and in the mornin~. when avalanche activity 
W2,S at a. minimum, and the c8.;dera floor was clearly v'isil.Jle tLrouf;h the 
dust. By that tjrlle the lake had been sh5,ft',}d to the southeast eud of the 
caldera by rnaja:,' collapsr:, of the floor. '('10 sign of fresh lava was to be 
seen, but s. small puff c;f white vapor was :O~'esent over the north\HH,t, 
floor, and dust reGo from avalanches on the walls. Much the same 6it~­
ation prevailed at noon on July 4 when the caldera was photographed by 
our gro1A.F fro;r, ,.1. US/d? pla.ne (f:lP:t, 35 and 6), an.c:. no fta·thc!' chanGe~: i~t:;rc 
appurent by July 10-13, vlhen we "Jere on the rim r:J: the caldera. 

The main visiblo result of the activit~ was callapsp of the caldera 
floor, the southeast part of which drbpp8d over 300 m. The volune oi 

11" "'. '" 1 ~'1"1) h'; \., '(- J"h·' .. , •. 1.·_ ..... • ,"11., ... " "" ~'1' "A,," CO d.p.",e wa.~, -(_ .UL w., ... 0." ::tJnO.1(, ",t. r,,1. .. (: ,lli'" "orJ.,C cc~" •. c·'IJ,·A!,'. $ 1. de .. ..;, 
this Event mid,.;ay between t~)e 19",5 Hnl'L'gcm~nt of K:U~_l..le"L.caJ rje:r,) (0.2 
1'v'''''cdon··,Jd 190(C;) ··"rl ·'·fte 1()'i': C,·,j·l ... ~'s" ",r Vr",j··a J··" .. (1'" tr"'il) "cl'b",,1 ... • ,",\'::\' .< ..... ~,." ,., C;·.1 •. ,~ V..,~ '- •. J ',., ,,_,:,~,~ __ \.~.," ):\,. (,,, ..... , /v • ..-,t;.(, \ ,-J .... :._tl ....., IV •• ~ .... C,r,Io.., 

cited in ,ii11iarr:s, 19lt1, p.2';6). the tlalde:ra floor v"as ti1te6down ~;o 
the .~,ollth,east, while the north"'j~Gt en,l.remained ltJ,nG(~d (fig .. 4). 'fhe 
1:':::0 \.;hich had been at the northwest (?nO moved down to the sOl,theast 
end, Rnd its surface now stands arproxi~~t01y 300 m hoi~w the for~0r 
level of tbe floGr. '1'h0 n~ain (;oJ.l;~J'I:;e toe" J)l"1,ce ::llon,s un ellipticul 
fau] t essellti::\lly c()incident wi th th<, former outline of the floor' • 
The boundary fan~t was thus the,I5.Il1"1e as tha~: [Llong ",j'LL'.::h tho;:> last llHljor 
(prehi,;tc1. io) col] RJ)~;e ;:;ad (Jec 'Jrrcd w>.;',c};; soh'tcI;. the \"':1,lc terra.ces 8 t 
each end of the el .. :iptical caJ.'.l\:' , frorr tile ~··eGt of the floor. 

~P,ll r; c oJ i "1.r:E 0 0 f tj', (:; f'l8:L ~'l :fJ. 001' \) f t21 ,,-:~ C \::.I J~ci eri} 'VIr::. f:3, ;,,\;:1. t:1 t rl t"' C){.0. '''") ti on 
eef!.J. ,·,.:111 r:0v:ndro::I'EH.lo1oc;/: on the v;!Sst .si.de, rf%8:rkah.ly colJc1'cnt. 'T~w 

Cfj· tr(~l Cone on t~'e flc}cr rem:dnc,rl ir/ca,~t find .. ~31~';'.·'f; no Dir;!! 0.1 f'rn.ct.l;rin;'·. 
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Numerous transverse fractures formed in the northern third of the floor, 
but the cer.tral third, between the fractured area and the lake, is 
smooth, gently sloping, and apparentl, ftnbroken. The floor now sags in 
the middle, as shown by the curvature of the northern lakeshore. Such 
a baaining effect in calderas is sometimes used to suggest an inward 
dip of the bounding faults (Kingsley, 1931; HacDonald, 1965; Williams 
and McBirney, 1968). 

A broadly elliptical area of 1/2 km2 , elongated east-west and cr~.$. 
ing the main collapse on the west side of the floor, dropped as an ind. .... 
pendent block (fig.5). The part of this block that was formerly in the 
wall of the caldera drop:')ed an estimated 'i20 m, while the remairling 
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 Ju,ly t suggesting that part of the lake was 
trapped by subsidencE' of ti:lis block. before the major col) apse shifted 
thf' lake to the other end of the caldera. One-third of the .ilj'ea of the 
small block had been the site of previous collapse independent of the 
ma.in floor, as befol''a 1968 it occupied a cirque<-15.ke indents tion in the 
wall whose floor was 100 m above the main caldera floor. 

The omall collapsed block is the site of vigorouG fumarolic activity_ 
Ten to (;wenty fumaroles could be seen on. J'uly mornings! but on1;y one \'Ias 
visible on the warmer afternoons when the vapor did not condecse as r~adi­
ly. l].1h0 art1a h'J.d previously been tl1f~ site of sulfurous fumaroles, and 
vi,si tors in February 19i)S noticed an "".p;:<trent inc1'(;:\F:C i.:\ fumarolic 
activity as evidenced by dyinc trees in the vicinity. Most of the 
prezent fumaroles iWjue from talus along fnult 6car()S rIetH' thIJ center 
and along th~ west and north ~dge~ of the block, but the nost promjnent 
one and the only one that prodU:::0s visible vapor in the heal; of the day 
iSlSues frum a nevr lov'-l'imrned ()xplosi on era t(!r 50 m <.~cross and :lear thr: 
centor of the block (fig.5). he surmise that the crater was formed during 
the explosive events of June 11. 

The \'1al1s of the ca1d<'::ra are now oversteepeneli and C).re ClH1s'tant:i.Y 
avalanching (fig.6 and 7), but very little of the rim hus yet slid int~ 
the ca100ra. Np\tJ lraci;u1"'2s are preGent on the ;'irll. 'l/(.~ km l)3.ck fron the 
edge of the c<3,ldera, a.nd they increase i.n si c and nunbflr a)'):)roo.cl:~,nt~ 

the edge, ~'et n&\" vertical disp1-'1cCiYientc a . .L e rener<~IJ.y J eGS tLan ~I m and 
are mostl;y nil .. Tn plQCCS ncar ~; he edGe, however t t'le 1':1'0 ,'nc1 lE'tS bee71 
so eevoreJ.:r ;ioltcd t.l18t 1".('[,;& cloue; of sod LQve been throdl! 1.lp ('lad 
underl~.r:inr; blr:<)l:s () r roc:':;: \1eichinc.; 8r.:ven.~1 kiloi.:;rJtlG havf: beet) bounG~d 
int.o tj~e aLl" .. 

Avalanches on the: v/·'ilJ.s are loose l'oc';fal1s n'lTerc:u~i ng about 2. r. inu­
teo in duration. <T'hcy n.rG much mOl'e cor;2;~lOn ir: tiE: aft(n~no()l1 ti.cl!J in the 
rnOTGi::f;, evidently bec<.l'Jr;c \1armin.~; caLWCS theTr;I.,:ll eXIJa:l:~io!1 ami eVci:l,or­
atloXl or capiJ..lary i!:lter 'LindinG thb l'ockr:. Dur:.n~: Clur /31;ay at i,he rim, 
visibility in tho c~ld0ra was heat in the early mOTni~~ and ro~~falls 
could be heard finly abcnt thrce-qi)arters of the ti:liC, but by noo:' }''')01:,· 

fnlls were ..::ontinuovs und l"tt.eJ' in the aftcr!'ocm it ,:as often impossible 
to 3ce nCrOGd tho c~ldprQ because of rockfall dust. harth Lremors felt 
on the rim weJ"e followed wittin a f~w seconfD by th~ roar of increRceJ 
aVB.lanchc o.;:;tivity_ A pa.ll of hrowr. duet ros~ above tLe cc'\ldera each 
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afternoon and extended several tens of kilometers to leeward (fig.6), 
contributing to the ash that p<:,rtly veneers vel;etation on the isln.nd. 

ASH 

'L'he source of the ash blown :i 11 to the ail' on June 11 is ullcertain. 
The ash consists mainly of lithic fragments, but broken crystals and 
glass are present in the finer fractions .. 'l'he small crater in the 
fumarole block is probably inadequate as a source vent, and t.hough 
the cal.d(~ra lake may hide another possible source. it is also likely 
that some of the material '~las (,lown into the air from the floor and 
walls by jolting and air currents created. by floor colla.pae ... In this 
respoct t however, it should be noted that n;) sf':ismic di£'jturbance 
accompanied the initial appea.rance of the darker, aft.ernoon clouc'l, tlnd 
that the airwave act:i vity :for this period as ri.:lcorded 'ff:hen it reaehed 
th'~ ES~~.f.i Colorado infrasonic station showeu only rdl1cr di sturbanc~1s 
such as had preceeded it by over 2 hours. The median grain size of 
new ash on the north rim of t.he caldc: a i.s 2 m.m, m,d lapiJ:U of dense 
basal t up to 1 1/2 em (we:i ghing neG.rly 2 g) arf,; present. .. Small Ii thi c 
lap:t:Lli are fou.nd on the north flank to a distance of ,:: '1/2 km f::rom 
the calde:c8 .... No pumice was found. 

The t0~al qua.ntity of ash and dust produc,:;;d is e~t:i.mated to bE:' 
between 1C I Hnd '109 kg. Lap:l.lli ash callac ted flom ;9., fla t :i.~ock surface 
on the rim 1/lj- krri bB.ck i.eorn the nor.;theast edge of the caldera in July 
indicates a JaIl the!'e of' '1.2 kg/mt:: ~ Fine a.sh thnt fell on Villall1il, 
85 km to the [;Quthoast, W!:1.B collected immediately after the fall by 
Juao~.nto Gordillo from freshly-laundered cl!3thing that had be~m laid 
out to dry; it records a fall af 0.025 kg/mo. The distribution of ash 
around the north and east coa3ts of Fernandina in July indicated a 
greater fall to tho south, towards ViI) amil. In the c<Jld(':~a new du~t 
Or ash is quite thick. A Llaok lava flow on the northwe~tern terra~e 
is no,,: completel:," cov'ered, and :ltsb1.l:d.~:,~ wargin.s are subdued (1'i[; .. lt.), 
indicating a bU7'1al of probably a. met-er or mor'e .. Cullies c,~t :in th'~ 
floor as the lake shifted from one end to the other appear to b~ cu~ 
in a thic.l::.nens of sevE,ral meters of ash or dust resting (".~ th8 1:,')7~ 
1958 l"nva flol;'; .. iI'l:Hl ;:;lstimr"ted tota). asrl and dust .. hO'A/ever. if e:lf:preBs­
ed in 'lolum!';' ("1uival,~nt of mnf,ffio, iF ncverEu. orderG of' ma.cnitu('1e l'Css 
than the VO:itlme of col1.aps eo 

SOMe previovs eruptions from Gal&D8~o6 c31deras ~~ve prcci1tced far 
more pyrocla~tic ejectn tbnn the 1966 activity of Fa:n1rdilI8. A 1~yer0d 
tuff unJ.t on the rim ofF'ernanciina coru;ain, ·nlGc!·rF v.18i;J,ir;.( ~3evu ,,1 
v..J.lo[::r'n.ms and attco1:s to ':r:'jC)!' ny:roc:~·.lrJt:LQ tlctiv::~t~r~n the P';l:-;~ .. '[hit, 
tuff is 0uri0d l)y <';on:e of t1H:- dar}:, btu· .. ·e:, flow.',,:)!) Ui"~ llank.:.:: of tlw 
volc'lno, but; r:an t'G l'eco!''Ydsed 0;'1 (.;:'.(l'~J' rIm,,,; to the north C;ilo"e of 
t.hr; i i~}:\;':·:i ~ t',net :::,o'\,"J " os the 3";i1 in ·~·'i"L.i cl:. r:',u,:",' h -~:)f ':.:hf': 'Lf~~ln.~~; ~ ~:f VVI~:.'e­

t~tion grows. On Cerro ~zul volc~no (fig.1)1 n~h cov~ra the ~pper 
~jlop()5 ('13~J...nfi()J.d ,'-:U:. o·tl-.;':;X'S1 'i::'~')6) (JJ'Jl if; a:Pf,drent or;. air nhotoj·~rG..T'.h~ 
i',S a Lb~,ck mantle .. ::::JC1i d(1)Osits fino\.! th.1.t f3OfV? eru1~::cJ)r.~" Tosr:dbl;y 
:·lssor,.if:~tE:d ·~.:i,trl ODt : .. :r~:'v~. collt:"j:Df;, l!J.~~:st O,).t G~;n:3id<:1'~·'t!.)le t;~G};", 



'rhe caldera collaptSed into a chnmber at depth by vii thllrawal of I.la/:;me., 
but the present location of tha"4mar;ma is unknown. The coherence of the 
caldera floor during collapse Bug~ests that a great thickness collapsed 
as a unit and that the underlying chamber into which it drorped lies at 
considerable rtepth. '';''he small fumarolic collapsed block is inferred· to 
hra.ve dropped into a relatively high cupola. 

The 63.:trcitv 01' identified erupted products accompanying the collapse 
o-f 1-2 kyo· lead~ to a substanti<tl "room problem". l'he only erupted ma te­
rials known - the lava of Nay 21 and the ash of June 11 - make up a vo­
lume at least an order of magnitude 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 whex'e its products 
would now be buried by ta.lus. 'rhe absence t however. of any visible fresh 
lava on the caldera floor precludes a collapse or'igin by massive engulf­
ment or i.sosta tic sinking. ,sir;n;; ficant flank act.i. vi ty could have taken 
place unobserved, particularly on the southern and western slopes of the 
volcano. A proe;ram of post-collapse aer::i.al !)hotogravhy now underway may 
allow us to detect additional extrusions. 

Intrusions - another possible location of the displaced maGma - are 
less easily detected. fhe volume of Fe;nandina IBla~d is small enough 
that nearsurface instrusions of '1-2 km~) might alter the shoreline or 
perhaps cauoe surface frHcturing. The shoreline, however, shows no 
indications of v(;>rtical movement and surface fracturing is limited to 
1/2 km from the caldera, but these observatior.s clearly do net eliminate 
the possibility of some new near-surface intrusionsa Additional possi­
bilities, similarly difficult to evaluate, are tha.t: room for the 
colla.pse was made ai ther by copious submarine flows or else withdrawal 
of magma to 6'reat depths. In this latter reGard it is intriguing to 
speculate on the reported ooncurrent eruptions on Isabell .Island. 
If venting really did occur on lsabela, it was probably related to 
the Fernan,dina activi ty and implies a hu.ge magmatic plllmbi.n.g systeln 
with intervolcano connections deep beneath the sea. 



Non;s 

,,:V1'al tilnes given are local times which are 6 hours beh:tnd Greenwich 
Mean 'rime_ 

?I Observations by Hit::uel Castro, who VI,:";:;; prc;}ent as a gc.lide on the 
Lindblr:Hl tour vesr;el IJav~q, and had also wi tnessed the 1'961 eruption 
of Fernandina. 

3/.,. - . 1 ., , h· J 1., d 1 ft r . 1 t· . t· - }~c:.5t ·t.le C.J.OUU .p ococ;rapu, was reverse e"o rl:;1 In pl'l.n,l.llC. 

A sequence of photographs figured by Jaggur (1947, p.4S3) records 
development of a CUJ'iulus cloud from vert ical fume columns above j"ial.lna 
Loa in 1910, and similar cu.m11.1us formation ha.s been reported over 
Kilauea by HacDonnld (1955) and Cadle & l"rank (·196b). 

h/ 
j Perry! s group 0::1 JL~ne 19 noted thCit large qur:.kes frequently triggered 

brief rockfalls on the cinder c:.mes that flank Ferna.ndina volcano -
these f::.tlls produc: ed low "puffs" of dust from the C(lnel'l tha t could 
be mistaken for volcanic acti vi ty by distant ol)[3ervers not experi er:c­
ing the t;'r'emors. However, this expla.nation cannot fi t the Isabela. 
" slnoke" observations bec:3.uoe the smoke was des!);c) bed ar; high and 
continuous for apI)rox:imatelylO-minute periods .. 

2,/The b:i.ologi(~al effect of the June activi"Cy on ~"ernandina is being 
described by }<obert I. Bowman ... 

Banfield, A.F'., Behre, C.H., Jr., and St. Clair, Javid, ·19.56, Geology 
of Isabela (Albemarle) Island, Archipelago de Colon (Gala~agos) : 
Geol. Soc. America Bull., v. 67, p.21j-234. 
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Figure 1. Location rnal? of Ga.lapagos archipelago adapted from Arncric<'tn 
Geographic Society map. Two smaller islands roughly 200 krn nortb of 
Fernandina. are not shown. 



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 photo by approximately 
1/3 and scales are no longer equal 
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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 
northwes,t. 



Figure 7. 
July II, 1968. 

Rock avalanches on the northwest wall of the caldera at 1700, 
Photo by T. Simkin. 
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EGTUDIOS CIEN'l'IFICOSE17 LAS 13L~.3 GALAP.h.GOS 
'-

A partir de su iniciaci6n en diciernbre de 1959, Ia Fundaaitn Charles 
Da;o:'win para las Islas Gal.6rago.8 ha dado apoyo e j mpulso a los estudios 
cientificos en e1 Archipi61ago de Co16n. La Estaci6n ~io16gica Charles 
Darwin, constru:i.da y ad~1inistruda pOl' 1a Fundaci6n y oficialment.0 
inaugurada e1 21 de snaro de 11)-,)4, proves actualmente en Santa Cruz 
un ce~~:.!1c?lF"a:a inl{:st~ga:~o~as a _ cie~~t{f.iCos d~ ~~vers~s~ nnCio~~lida(~~s .. 
A 10 ~dlg~~nos 100 clen~1flcoB del Leundor, DelBleR, ~a.lada, l1nlanu1fJ., 
Fr.:'tncia, Alemmliu Occident;:..l, Ch'an B;:.'etana, riol-nnda, JapC"n, Suecia>., 
Suiza y Los Estados Unidos, han recibido la hospitalidad y asistencia 
r.l(31 peroonal residente en h~ ;;staci 6n. 

Los cstudios cientificoB han sido conducido6 dentro de una ~ran diver­
r-:idad de caml'OS; campos que incluyen tanto d. aspecto f{Gico 00;:\0 el media 
ambiente bio16~ico, contribuyendo cada una tie 01106 a1 progreso ~n IUlestro 
conocimiento ::h: la ~structllra v orip;im de f:'Gtas i.zlas y de au nctab1c 
flOt"" \! 4 ••.. 111 "'." l.o~" ,.(,r·"'t·"u'o<' ~lr> t"D' or,l(e;n'"'l.· r>" ;nve"'t·!·I·oc'c~"'n"·,' t'l'ent~fl'c'~S .... ~:.J. ... r .I .. '. 1 • .1.(.'" II:. 10:).... ..... I::;) t.,t. .J~ (~ ~J "'~ c"-!- ..It. t.., ..... , . c<., ........... .,J., '" !~" 0":, :::. .... \. ~ l,i ,,, t.,.,).. ",,-

en el Archipitlaf~o, forman l.U]I;l ue:rin numc:.rucia de coni:ribuciones de 1n 
~~und<:1ci6n CLn.rlen ·.)ot'vrin. :·'or suy:u('sto, &stHS no e::;ta.n :reGt:t'il1c:i(la.~ 0. 

u.n o,!'c,.;a.no en pnT t.icular, en cuyo caso £,on i:-icvi tnblcmente pl, llicildas en 
In lergua p~rticular del cient!fico ccnccrnido en e1 trnbajo. Para los 
primeros dias de 1~68t unas jO de Gstns Contribucioncs han sida publicadas 
y In SiCtt1Cx1te Co:; !In;;'. revi;:,5.6n de 10:':; prinei ::>::<:'('1] cstudio" ';ieTtlficos 
y de lOi:;) resultados qne elIas <icscriben. 

A conti niJ11.cir,r, ;181 £'.utor 0 nu (~ore:::; L:C: d3. el d i;u10 (h~ Ie:" trnba.jos 
en el idiOlllt{ en el ou.3.1. fue ()1 .. 11)li·::::ldo; eJ~ n()mt:re de let pu'bli cnci\):j"~v cor! 
el numcro tit> 1<)' pt.bina; 01 ,j"lO ::f' la pnLlicaci6n; y, E'1 n{,mero r10 11'1. 
ContribuG~6n (f'eD N9.~) de 1.:.1 fUnc,a.c:i..on Cnarlen l)arh'in. 

r:stltd"i Of.} Ci0n~li~coo GenGrnl~G ---.... ----,-.'''-,'-..." .. ~--.,-.-
V · '. f" 1 I .- I' 'T" , . .., .• t· f" T D.I"l.OS D.U.(~O~i·es. ·..Je ....... LlpOi?;O£ lc,~<J..a:rr.lS ~ h. :,illJ.qu.e J1::'ed 10:'"' ~~CJ~erl:t 'tC ,,~j-

" 'f\r') ,· .. t4 r"·l·~·.:. 0"'" (.)-". r:."", "r'""'1.'~,"· r~. i !\"1 I"':: ," ...,,1' !'L~ ", -"'1 1cl~ 1°,( ~~ \.~O".l,.('.{~ v":" J· ... O. ' .... ' .. " .. l.'n,T.!~.\,U ' ... d~'_. r,CO'vl.. ~,:C·l .. , ,',0. i ,',1)[",0(.- 1- jl, ,,/,).,), 

!:-··'D : 1 1 ",. --:71-:,-:-··-:-r---.;---{:-:--1.~~-:-,:-:~.:--:·:· .-.... .... 1 'j" ~. 
,::":::"._.::.£'~.' lin,,; r;') ... b~;c~.on (.~e,l ;J .• ,.~tJQ~ t'" Clot,nt.""nos (:!. e .. i.(,CU110 C~n·· 

greso CientJ.ficCl del Fac1.f:L;o, de lu I<socincion de Si.C:1Ci<!JJ; del 
F':J.cifi(.!o, J",:,\~~,'l~ld(; ::'- (.:',.bo (:,':(: 1« i.:'l_;.V;·',~,;i "d ~~(:l !i.~.1.\~~) '. di..:;l,,,·'; ;.1,~ 
ap·o",t·o .01.1 (:, ,.~< •. ~:p····t·;",·~h"', 'lc< "1"·'(1 • T11.'lil '"·r>·',rv· 'l'Yj t· 1., c, '··1'''J'''·'··'I'·0·' u lJ -.~ ...... :....t. .... ,,,' "'"L.t . ..t-- ..... }I,i<.J •• \.:. \".... f .. ' ,.. ", ..... \.'I. \.f l.f ,'1' ... · It ,,1.. "s.,.\:, ,, l~" " ... ;..~ ...... ! :,:) 

['ri"ion U~~;j;··'··"'·; ,'h"'>")- ':·t'e ;"'irr1··'tc' ")1' t>'G ,"I]·<'··i"O'" I"'larvt"" 
f~:;~"~ ~ )':" :~.P'~~~'" .• r.'~ '.1 ~:":-,:"'~'.,', ,1. ::~::;"".,':~,"., .. '~ .• ' ~ro- :i ...... ,~~\' /~·~.~·'---u ~a:.J r:'J·~ ~ ~.~~ 
,.llpt:rt , ,rc.HL,()j_Of_:~' ~" tl,.e C" ... v.,k'i.;'h~. 1 .. ,.L.J.,\."., ,,,,-yer.d'ld.l., 
vrmortuni tier f()1~ !':G·~,s.llj:~c\.l i:{ .dy on th,.,· (>'l:u:l;~'ago~3 L;1·,~vi~3 (Svenson) j 
P-lo'·'yc'(j'j·,ti" ·'!-l1dip.,. n·, :'"1.:.",, ....... TO·"·ltOF.r· (, .... , .. ,,.- \·.·(,o·"~c:iCO'l'1) 

(Hi ~» ~ 'G~::]i';L::;:: on ·'~.~:d .. ';eJ.:·~ iO:~;~~iT L~':' t]::. :~ l. ~~::~~ t.~:~·:f-·~·.~;.::~~!~~ .~ of 
L~~l8 t c j', ~T"~ 1:'1 .;: 'el""'; ant!. e~.~! 'JJ.~ t'3V(;!j t t) ,i"'tU 1,1 C:J~· t [l,nd G[:..Ji{}Jf<};OS : ~lD.n(:. c' 

( l~ lJ s..:: J' p -I ). 1'1', ('. ~'"" i ·(1 ,', ~: h '")1" e _ 1;'': "'.11 (' C' 0 I' "'),,., ,,-, <,"1 .: ,,)" , ... 0 .~ ,.. " 1 '''lrj c: 
", I."~ . ., ~~ 1 _ _ ~_ \..~ ~..l,"\.~. i".l..f,,;: ~~) ... .L v,'.L·~~ .,'o.:...¥~.\-.jJ;(".{-':> '-~ .LIo-, ..... t,., ..... Io..~ 

(]~OF)G r~.i"<.:_n" t t ('. ~ >', 1 1,;: c r ); : >:0 ",'_ u t.:i 1') ;:V:il.l' ~':/" f'~a t <" r-:>-::j.S in ),;.~.rvli n '5 Fine!'l e s 
(rIO:,m,al l ) l'r'Jtccti nl 'And. CCil.lb'''l'~'i:l.t:: OTli.Job1Cr;lt> on the;;iJ~ ... at''-;.Go,'5 
Ic"\lL1 .. nds ... \ ·',::-vt:.tt\-::,ol-{.s); lrutu:re ,Jt.::-i.(::f. ~"iflc ':;rvdi(~s j r~. tl:!~ <;.:llo.pClC;os 
I t-;l;l.n.Js j)O'L~ st > • 



Varios autores, editado pOl' Bowman, ~.I. Tne Gal~pagos : Proceedincs of 
the Symposium of the GulapagoE> Internation,1.1 Scientific Project. 
University of Ca.lifornia r 'ess, pr'.1-31L, 19b6, l"CD No.13. Bate 
volumen recopile. los 40 trabajos del simposio del Proyecto Cien­
tifieo Intcrnacional de Ins Galapagos en 1964, un programa inter­
disciplinario en ciencia de unss once semanas, bajo los auspicios 
del Gobier-no del Ecuador, de la Fundaci.6n tJacional de Ciencia de 
los EE.UU. y de la Fundacion Charles Darwin. La cuarta parte del 
libro consiste de siete trabajos cient{ficos generales, siendo el 
primero una introducci6n de Julian Huxley y los seis restanten re­
V1S1onen acerca de las islas oee'nicas y la evoluci6n en ellas. Los 
otros treinta y tres tra.bajos proveen un asesora.mi~mto a nuestro 
conocimiento de la biota y el ambiente de las Islas Ga16pagoe. Hay 
seis trabajos acerca del ambiente dsico, ocho sobre biologia marina. 
cinco sobre plantas terrestres, tree sobre laB relaciones entre 
animales y plantas, ochO sobre animalea terrestres y tres sobre 
ciencias aplicadas. 

LA:i~UELLE, J. Ga,lap<.;;.gos. Natuurwet. 'l'ijdschri}~, Vol.47, pg.1-23b, 1967, 
FCD No.,.20. Publicado en flamenco y frances. con un corto sumario 
en eS';'Janol : es una revisi&n de 1a histor;i.a y descubrimientos 
cientificos de las Iolas GaLipagos a partir de la visi ta de Fray 
Tom's de Berlanga en 1535; hay detallaj~6 aecciones que cubren el 
clima, ceologia, vulcanologfa, fauna y florn del Archipi6lago, y 
investigaciones cient!ficaa institu£das con el establecimiento de 
la Pstaci6n Hio16gica Charles Darwin. 

Estudios Cient{ficos Esnecializados - . -
:!'ia Hedio Ambiente F!siq2, 

DE PAj~Ij~t P. Geologie van I:11a DU11nne Hayor. Natuur.wet .. " 1'1:jdschrift, 
Vol.48, pg.67-80, 1966, .[QP No,,2..?- Geoldgicamente, la 1:<31a l!1.lr-hnc 
Hayor est& formada par rocac piroc18sticcu::l, In !'w.yor parte pOI' ta­
bas palu~on{ticaG, poco endurecidas; las totas 0 eideromelana Cvid­
rio basal tico) son m~s bien raras; son di r.'Jt1tic'l.o~; lOG resultados de 
1 J]·'.l • • II • os ana.1S16 ue sus ccmpos1c1ones qU1ffilcas. 

POLL, H .. 2: V:.lJ 1,;OL 1 J .. <.T. Au .sUjE~t d'une espc:::c inconnuG ce Brotuli(1at~ 
li ttoral d (:;~ 11cs (la1i:11[:J,;;Ot'l ••• J~color:ie COi~:pi'r'~ e ci e l10nx esp':'G os 
de T'rotulio.ac (J'iscc~) uP.G :!',les S~,l{;:)i"'()S ••• )?ulL~c,,!.li.t?Y...!.,2£!G.!.. 
cl • .sci.; Se ::i{;;:.t pi':.'1It)tL~-1hui <5:::), ;~'),;_~:ltL (5'», ·ISJ: .. '()/b?, ~,'~~.U 
!~2s. ()§L67.. L:eocrijJci~)n :1 €coloc;L.l dodos nuevas (WpeCie8 de l1e~!)S, 
C~e c Of.;7i jJ)~Q~~.JI:.,~~'Llnl)':l~;oc r:!3:~~ G ~.r s: ~ del~~S'~, e ll(j (:ll1i c.,~,; .3 12 S I ~)l D.S 
\..inl>S.pc:roa. 

,J}~I.Li~Y, tJ .1:. i~: ~l:'. lf~.J.N1, >4;": • I.Jpi!"()rbi!lp,:~ (.; oJ...J'c.'r:·~~et.il. ! ~:~nr.~:"'.'nlid~le) of t11(! 
naIf): :-~l :~)t3 T s12.':.d ~~. ~L!....,_~~)ol._ IJon<.,.:. t J 0 ~l • ~1 ~)rj t .ri'~:. 1 ') 1- 1 L h, 1l ... ();_.:, ~. 
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No.91. Liescri ",cion y distribucibl: enccntl'ada (~e doce cG'ecies C:f; 

las agu~s costnneras del Archipiilngo, saiA de las cun10S son nuevas. 
La fauna SnirorbiG parace reneralmenie Bar similar a aque11as de 
nexico y ~merica, ilGGd,:" donde GU.P;iercf'. los autorC1j probablemcn,te 
hon ocu1'J'ido re:p€~idaf3 :i. r~ croduccl.oncs. 

D O"'~('I' '" \' 1" t '" ,. f" ·t· '. ".,' ~ h' J ,<1 .. 0.1\1, 1',.1.. ':,,!, h8r ,)':;11CiJ..('S 0 ~~~!!:l :,lrl ,1[\.ci1ragos ~.rc lpe .ago. 
Cactus i' ;:;uccul(~nt J. limer., Vol • .3:!, pg~1~?)-148, ''1965, :F'CD 1"0.;0. 
Un :i nforme d~;--:-,bset::'v;lcionos de campo sobre las especies ellciemicCls 
d. e 2.E.':!.ll]: i".. • 

I TO'.'1, S. 1'1'c1 i.mirldTY note on t:>f: veL eta tion of the Gn1c1.pa,;;,os 31anrls. 
1"1'" 'e V J i I (!,) """ ;"1(: ".,j, "nf('~ Jr'v"D C",,,, C') n t'l'" '-'''1' 1'" ~~, O ... ~"T,,1, ..t:i!'; •• ) t:- .... ~ .. ~·, fjU"./, 1.~~.?C. .• ),O"~·.O 1"':'·~./l) e .. ~ 
cBtr~cturn de l~ vegptaci6n de lns zonrrE 4rida y b~mcda del CORtado 
sur de Sonta Cruz. 

0;',0, ;'.:. C1Jromosomo number of ~·~C<il.E:sio (Composi tae), ~l.n encielrj(! g'enus of 
t ' (, .. , 'e'. J '1 J -J-~'""T" V 1 l." 11~) 7.,-,. 7:"0' 1("'6' r , Ile,;Tn.l.n.pl1GOS J..~.l1rH,S. _ . ..!_~.£r,!_"';;;:~1 O~ .• ~,'\ ,(: , ])[;_,1.).:>-.>0 t .' (, 

FeD No .. 90. El nurnero de cromOflomns cie dr:;6 especies, Scalesi:;l, affinis 
y So. .~E.EE.~~lata, rUB contDdo com.o ?n:;:G8. l~HS rel(),ciones si,;EcmI~i"Z':lS 
a1 fJ;i'noro 1i thonia y Yir;u..!,~ del subcrupo He1ianthinne esti;l sUf,erido t 
que t.innen el m.i.smo ntH!ierO basico, (;011'.0 x:::.: J?, Y armmiendo la pl'er:enta­
cion d'~ poliploidia dentro <iel g:::'upo nnccstral contincnto.1 de :l9l\lesin. 

BO~1AN, R.I. Morphological Differentiation and Adaptation in the Ga1{pagos 
Finches. Univ. G!ll~f. Publ., __ ~_~±.,!, Vol.5g, pg.1-302, 1961, reD N0.,1. 
La distribuci6n, comportamiem;o, habito6 cOII'1parativos de al:l.rnentacion 
y ana to;~\{a de los famasos Finzones de Darwin (familia Geospj .. zidae) en 
01 Archi 1.'.ielRgo de las Ga.1apalT,08 .. 

E1BL-EIBl:.[,!"ELDT; 1. &; SlEH-1AY';N, Ii" BeobachtLmp:en am Gpechtfinken .cn,£..t.s'!J ... )i~ 
p~~lida .. J • ..Qrn .. " Vol..i03, pg.92-101, 1962, K~~.!LJ:j2.2~ r3.T'J'aci6n de los 
hcibitos de -Rlimentaci6:r'l de un pinz(~n ,tr;';e:sa.r:o 0&L1 iva f.ln €'1 Instj.tuto 
Max-Planck ~n SepwieDen, Alemania. 

EIBL-l::nm:.; ,~L;jT, J .. ;"eIJe Un terar t~n del' HE:el"CC hcH) , !!r1blE~~Il~J~us cristat,u8. 
nebst weite"en .A.n[~aben Zllr BioloFie der Art. S{~nck,:1:i:~,!,£,i:ln§" VOLI}) , -" 
pg;.1T,- 19'),1f);;?, reD I;\).~. Hevision d(~ 1·:) cl0,.sific~cl,6n do las iGu[luac. 
marinusie las IG1~s Gn16pacoG con 1a descripci~n de cuatro ~ueva5 
suber;pecick, .. 

cr"·' '·0 .. , " '.' " "T'"'' '.. ;:" r' l' t", t • 1 l' '" ) " )j.~l,,! r\>~ (X ~d'>Jtr'!I~dl', ... :)., vOIn ''''i~:l~0~o''!o''e :lHt.~erl \~~~;.2..::;l}l~._!~·~«\ .. ;t~o.~)f.i:l!~ _ ,!.:...!.. ~ 
Ile!.I;,£.'Tc!lol .. , '.i~jl..,:>1, p';;'~.,c'<)-2.:)f! 'ISiDLl-, t"vD NO.'iP'),". un:, '~f"SCl'1"')C~0n 
-d:'-~"'''''-;:~'l-it,,<- ~ ~l~"',·· ,.,,", -, ·1,' ~'.' ""--f'--~-;:-l'- d,..' ,", .. ,'.; 1 e ,~.'-h., d,;t ,J.e. '.~~, u e 'j" J"'~" t>.,.(. 1 ox. .J ,J, ,1.;"~'" ormas " e C O'1"U '. t:a '" ',H ..... a. 
de';, rin7')B e 103 l"\:1n;;l8S (Coct0Bri::.~ heliobrites) f.'n J l:w'b01a, 01 cual, . . . -----,~-.... -.------~~-.-
a1 ir;',DJ '1~H' el 1)i'1~~6n artesa;;o, 1.1(,: un p;11iJ] ':J COlT",} j'cr:r.a;r,ied:a ]1kra 

bur-:;c!'u" Stt aJ.1.'(8' ~:o. 

& r,11,LT;S3, , " '.', .J.f. 

,6 -
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Condor, Vol.68, p'P.81-lCl, 1966, 1"CO Ho.? 
. ., 't' t d -.,----;--1 

Hegistro de 63 especies 
ue aves :lnml.gran .es reI;or, ',t as en ... 8 s l.S r. s y a~uqs territoriales del 
Archipielago. 

CURIO, E. Ueber das Nachtigc;Il von Nocticanace galapar;ensi,!! (Diptera, Cana­
ceidae). l!. Ticrpsyclw,l., Vo1.21, pf,.794' .. 797, 1904', .fCD No.9.0b~;crva­
cioneD sabre e1 comrortamiento de ests mosca end~mica en relaci6n can 
01 CLmDre jo C:~r·i.:1llfl~l:L, graE's:.:.~) 1'!:1 1<15 Islas Galap<lgos. 

LLVi~';,:;UE, H. Lotes sur 1::1 re:pro(~uction des oiGewn;; nux 1106 Uulaparoo. 
VoL.:;2, Pi'·.5-itJ+, g-i-9G, 1~!64, FeD NO.'1'!. ,[(agistro y observac:i.ones 
la estaci6n de anicbcion y condll.cta de 30 especies de aves de las 
Gal&pD.::'·cf, • 

Alauda -----
sobI'e 
Islas 

c;nuc, .!,. Zur Gco:;raphischen Variation des j;'einderkenn0GS einiger Dar'd:~n­
finkcn (:lcospizidae). Vorhc;ndl. Zool. G""s .. K:i.el, PE'~.lt,~C;-49-', 19(-;4, 
FGD._L,:.~_~:2. ObGC 'vacioneSGob;-;"' ei"l~-;;c-o~~ocT;;I-ei~to de los ~;nemJ.r'(j~; y 
meea [1ismOFl r,crce:tti.vos de proteccion en los '01, nzoner-; cl e Dari·;:i n. 

cumo t .:;. I:: KH1,;;j:;:;-i, r. On pluEjC:\.t~e variatiO.r1 in male Darwin'::; finches. 
~-13al1di~, Vol.36, p,7;.2,/-4LI-, '19,.;':,i,::""J~jo~14. [jcp;:e3(~rt:;ln 1.tlr;unas 
opinioncs acerca de los fnctoree que conducen a la variaci6n en el 
plumaje individual en los ,inzones de Darwin (familia Geoopizidae); 
8ufiere 1& evidencia de que la aJquislci6n del plumajo nc~ro ~erende 
escencialmentc de la edad. 

llI!~rrHJ .. , !IEh, ,T. Contribution 3 la con!',aif>,s,}lu::e des mammifer'es ter:'estres de 
l'11e Indefatigable (Ganta Cruz)! Galapag-os. i":am.mnli~, Vol.28, pr.:39.)-
606, 1964, FeD No.1~. Se dan algunos apuntes sobre los roedores and~mico 
e introducidos y sobrG las dos especies de murcitlagos (~asiu.r]~ 
brtl(':.;~ y I~ill,0rel~;.§) que se prosentan en el l'Ircllipi ehtC~o. Los 
restos subf6siles dp una gran rata Cricetihae, encontrada en las 
Ia1a8 Galapagos a1 tier.lpo de 1a Expedicion Alemana en 1962/6,~, e,6 

'lescri ta como !icralom;ys CUI'ioi. 

SNm~ t D .. ,j. '£he Breeding of the Had-billed 't'opic Bird in the Gal;) par:os 
Isl:;mds. Condor, Vol .. 6'?, pp.;.210-21lt, ,!965, !,C~J:~_!:..16 .. R()g~,St:"06 y 
onscrvB(;iones llevar1.as a efecto en 196.3/64 acerCGlc de la estacior: de 
anidacion y ~u exi to del rabi junco (.t:h~~!llOn aethereus) en :Us i slas 
Daphne y Plaza Sur$ 

ABfl et 8.11. Zm:,Lrniihrungs'v'leise del' Eult)"l auf Galap:J.gos. J .~_, Vol.106, 
pr.;.49-57 , 1965, I9D l:iQ.!..17.- Un analisis de l~s pe1odl1as y X'3st08 de 
lils 1)1'0);1aS de d'1s lechuzBE: de la.s Islas Galan.ago;; (Asio i'larnmeus 
galai)agoensis y l.Y.!.9-., alba~llctatissima). ' - ., 

CURIO, E. Die Schutzanpas8ungen dreier Raupen eines SchwKrmers (Lepidopt., 
co h' 'd' ) f' ,-, 1', c, 1 "-b ", t 'r 1 9~ , 40n "-~') -"06..: t.Jp lnglae au ~Ja apacos. £:.2.~<:I_.'''l!!L,~' ',0 .. ,c., pg. C.'(-,)r.:,c" 1,1 J, 

K£D No "!....1§ .. La mariposa esfinr;e !:!rinnzi.ft ell~,_,~_cantada tiene tres tipoG 
de larva, e1 model0 de color y cOl11porta:nientc ae las cuales varia 
discontinuamente. Eats variacicin es intorpretada como un polimorfismo 
gen&tico fijo; el alto porcentaje de l~s tree tipoa excluye 113. posi-

- [. ( -



bilidad de cue ellos resulten de las lllutaci.oues constantemente 
recurrentes: El valor superviviente de estos modelos es di~cutido. 

SlIOH t D.W. The Breeding of Audubon's Shearwat (~r (l?uffinuq, Iberminier~.) 
in tho Gal~pagos. ~uk, Vol.82(4), pp;.591-597, 1965, .F'C!J20.21. La 
anidaci6n de est" <?-ve marina se presenta a 10 largo del ano, pero 
fueron encontrodas aves indi vid'lales en 1n. Is1a. Plaz.a !:iur tf~ni<=mdo 
un cicIo media de unoa 9 moses; se dan notas sabre la inoubaci6n, 
emplumamiento y ~xito de 1& an~daci6n. 

SITOH, B .. K. G~servatio.n6 on the Behaviour and EcoJ.oe;y of the c"1ig:\tle:::.;s 
CormoJ'ant Nannopterum harrisi. Ibis, Vol.108, PC.26~7-:~80, '1966, 
~'io.r.?l,. l~cerca del comportamiento y (colog!a del pato cuervo 0 

,- ,~'. J b ' . 1 l' t ,I . I; 't cormoran enu.cmJ.co jas 0 ser'VaCl-OEer:; J.nc uyen a. ).mer~ aCJ.on, Hao). os 
de cortcjarnien~ot construcci~n del nido, copulacicin, incub~ci6n, ~es­
arrollo y comportamiento de lOG polluclos y estaci6n de anidacidn~ 

~;Nm\;, D •. :. j"nnu[11 C:tcl", 
F:· noj np' Va '17,') ( 1 ) 
.~~...:....:..~, \-'-",,·t , 

anidacion y mud.G. ,:h~ 

LINSLEY , E.G .. j\c~ter; on ];o.leJ:erri tor:l.<J.l Eeh:::vioot" in the C::llapa[sorJ 
Carpenter Bee. Pa~~Pnc._"~r~toE21., Vol.It·I, PF.n2- 1 61, 19G5, J."CD_.NCJ..!',~6. 
CbseJ'vaci:mes ~~::"tre los habi te);:; ,'je terri torio I-.m leU3 '.lbcjas :no.cllc. 
end fmic1J.G de ~;21,~pi)C0$, ;!;~:l·.~.9~~_ dar':'':'l5.12,;'. 

Ln:!..iLl~Y, E.n .. c, l:C[l!ctE:!\, H.l,. Innects of the Gi.1.1f.qK'!.~:os IsL::.l1l1s. 0:3.1. j~cad. 
i::Jci.Z'2.£.!., \'01.33(';), p!~.·11.?-1C)6, 'l966, reD 10.2'1. Una co:~,ttl. hi~;;tor:L;';' 
de Ins co1ecciones entor:101ogica:', en J as J sl;:u; ',~7.' lapuc;-:.H3, ce;::11:i.rl.u cl e 
una lista de las 618 eepecies (de 129 familiae) que hun side reportadas 
Cor,~o pruce:1tes C': cl Archipi ('lnro. 

I)~ ,lJi'.:r-J.,~rIv'l1!S $ r' .}\. 'Ibr~ f,j.J I-brace .ijt()(~~) int: I~elln v .: .. our o:f t1";E:~ (~:~] 6. .... ~". 'ot": f: nch 
Geo8·n:l.Zc~ ccniros-Lri 13. Conder, VoL6[L. Fi' .. 2'06-20"" 196G,' yeD "_.11;. :y~.~ ... --=.-----.---.. ---- -----r;-- , -_. 
Obser'laciOllecC' :;,obrc 10.::; habi.to~; 23}'f3c.:ializfl.do.s de ;"lime;:tacior. :i.e 
unn eSJ"E!cie (~e T>il'lZ011. (:e Dctr",,,in en J':·;~~);)Et.no..LD~ 

UO(\·~'''·l 'I" ,\T If r'. 1'(-'TT (. .', ,., 'r'-"" (l 'ere "ri'''' ~) ... r·',..ls'L., .... '~I·'" E"'.'!.·i·'.:.·.'~ (rip·,! oIo..l ."hl • ..l.l ;'\~· .• k\.J..', u. C<' \',JL .d",J, '.~;r • .I::1i ~~ ... :::.:._,_·,_ ... __ ~~~_t._ ...... _ .... _~~~::i.",~_~ _",;;,l _ "''1. 

}3ub3:enus) (lxodo.; den 1 h.:r.gv.s:i .. dae), a Dirninu ti ve hu:asi te of the 
Gnl[lrat~~o~l:;; Clin.n.t fP·")rtoin(>~ ~nt. __ .DYS:.~~~!!l~~r!._/tn!L!r; Vol~::)(t, pr;.2/!';".-2:3?, 
1,)b') , FeiJ No.')I. HedescI':i.pci 6:n (:.e Ia par 'apata lwlcS't:P'J mncLo y 
dCGcri T)ci(~n d~'J 1'3. l;:.l.rva de um, Lee 1<.:.[.; 'ec3~iel~ies ;d.;;--:pequenas de C3.rra­
pata::; conoc~.d;);s. 

, I . 
Ai ',;\DON, D. !'~ot(',::; on the Galap'lCos Hflwl:: .. I-.l~~~, '101.35, pg.9-21, 19b5, 

}i'CD i':o.'i-C. Posic::.on r.;i:;'t'~matica d(~l c:aviJ.un de GulilTJ"1rot3 (Buteo 
f£?la-;'':i;.~)'ns:iL') :y notes de campo hechas d.urante enero ~. feb~e;;'''de 



1961~ acerql!t de la alimentaci6n, llamado (voz) y reproducci6n. 

J~4ES, M.T. The Stratiomyidae (Diptera) of the Galapagos Islands. ~ 
Acad. Sci. Pro2~, Vol.33(17), pg.535-541, 1966, EQP No.4,. Descrip­
aiones de las cinco 9species <cuatro de las cua1es son endemicas) 
oonocidas presentes en las Islas Galapagos. Dos de estos d!pteros 
(Brachycara digitata, pactylodeictes insu1aris) son descritos como 
nuevas. 

BA1-iTHOLOijE.1i'J, G.A. & LA:.nZ~:SKI, H.C. Heating and Cooling Hates, Heart Rate 
and simulated Diving in the Galapagos marine iguana. Comp. Bio~ 
Physiol., Vol.16,pg.573-582, 1965, FeD No.43. Resultados sobre 106 
estudios de los ajustamientos fisio16gicos de 1a iguana marina 
(Amblyrhynchus cristatus) para sumergirse. 

BAR'rHOLOI-IE'I(; t G.A. A li'ield Study of 'remerature Relations in the Gala'pagos 
Marine Iguana. Copeia, Vo1.2, pe.241-250, 1966, FeD No.44. Gamas de 
temperatura prefcridns por 1a iguana marina sobre 1a tierra y en e1 
mar; notas de campo sobre termoregulaci6npor ajustamientos de postura. 
Una pequeno. proporcion de enfriamiento en el ar,ua suc;iere 1& existencia 
de ajustamientos cardiovasoulares para reducir la perdida de calor 
cuanda est' nadando 0 bucenndo. 

hi\j·.'J'HOLlXir.:lrJ 1 G .. I,. The Hole of neho.viovr'in tho r~1~)mperatllre Regulation of 
the Ensked Booby. Condor, '101.68(6), pg.523-53'), 1966, FeD No.4.2,. Un 
estudio de 1e. capacidad para regular 10. temperatura del cuerpo en el 
p:i.qllero blanco (Sula daety1atra) en 1a Isla Espanola. La regulaci6n 
de 10. tumperatura de 106 adultos bajo condiciones extremn5 de calor 
involucra un no.mero :1e ajustamicntos de comportC'.miento. [,e el1cor.tro 
que 106 po11uelos reciin tncubados virtua1ment~ no tienen una 
capacid8d termoreguladora y ostan dependiendo de l~ proteccion de 
lOB adultos que daben cobijarloe; 5i se aauetan 0 disturban los 
adultos, los j6vencs son dejadoG sin proteccidn y expueatos al sol, 
La temperatura de su cuerpo crece haota uiveles letaleo en 15 0 20 
minutos. 

1J .. '1:·:('1': .T :'~ qri'(' ;~J··e(>ri~'···". T;,ell;~"":ou"'" 01' t;l'" '/1-'';'~'L~ "J:'oo~"v ·."J1a d'·jr,t-·lp·tru 
.J ....... ~ 1 ".->. J.oLJ.· _'''.' ..... ~.\..t·, J- _1,J.. .... " J..' .. '~""~"'~"'~ ..... .., l \",~,:.:\. • 

Ibis, Vol.'iV;, PG.19 ij.-231, 1967, FGD 1,io.56. Sobre:La t::i.olo~~l.ade la 
anidaci6n (eotableciniento de 100 sition, formaci6n de narejas, 
postenores relaciones de la"areja, intc;r'{.'.cciones soci!.'.1cs, h6.bi to::: 
de munteni~ionto del cuerpo, incubaci6n y cuidado y h£bitos tic lOG 

j6v0~es) Jel p~qucro blanco, basadQ en observacioncG de CR~pO hechas 
" I" . , !!I:" 1 .. , ,. '/ ,. I 1 t . , 1 f " en .l.as .s ... RS '"enovesa y l·,s~}ano..La er, '; '':).) I, i. ,a mo 1. yael \)n, ul1C1.0n 

y d(:rivaci:/;, 0.\;1 cor:rportam:i.(~nto de a:1idncir:i'n (::1 la especio cs dis­
c'-ltida. 

EIDL-TnF~';l"; J ::1', I. ~)eObac}ltlln[~ejJ tlb:,l.' d.na i::ncra:ctliche ~"ampfverrwl ten 
d r '(,;"l<"~""" 1 ", .. , e (" ·,'d' ,~) do C·_'·· .. ,,~ c "1"",,1'" 'I 'I") e 1 ..... \L",C.h".t.,,7.. e~.Ll,ul •. ra,n. ,))"1).,.6 ,dJ.n:p,.1.c.O .. ,-J.l C .1. t)· ••. o. 'J" l.er-
psycho}:., Vol.G, p[.6~',:-,)?6, 19()6, ./GD HO.,5~i. ObGf'l'Vncio.'1es sObre-­
los cOl{tbatec intY'Ctespecf ficos on tre lOG r!;aC,lOS de l::l.s lararti jr'.G c1 C . ' 

GaLlpacos • 
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EIBL-El:m::;l:\::LJ'J.', I. Das Verteidir;en der l~iaLJla;jepUitze bei der Hood­
:~eer~~:ns.e (Ambl~:ht~Ch)lS ~l)is:.a~u~ v~nu!3tissimu.s): Z," Tier.l?s;yc~lObt 
vol.c;>{)), p;;.u,;.:?- ~1, 1901), !CJJ j~. Observaclones Gobrt? e1 
conrportall'liento de his iguanas marinas hembras on los sitios de:;: ani .. 
dacion en Espanola. Su brillante coloracion en la cpoca de anidaci6n 
y tendencia a custiodar los huevos son descritas como caracter1sticas 
dist:i. nti vas de €8ta subespecie, a di ferencia de otra.s iguanas marinas 
de las otr~s islaa del Archipi'lago. 

S'l~EB~l.N;} ct al~. II Field Study.of. th~~ J,?va L~z,~rd (1:r8Ei?-~rus alb(!J~:marlensis) 
:.tn the Galapagos Islands. ;!'c~, Vol. lf.b(5), pg' • .39-l)51, 1967, !9Q 
No.61. Un informe sobre los estudios de una poblaci6n de laGartijas 
en la Estacicin Biologica Charles Darwin durante enero y febrero de 
1964. Este incluye informacion sobre comportamiento territorial, 
cnracteristicBS tie temperatura, modelos de actividad d!aria y habitos 
de alimentaci6n. 

NELSON, .. T .B. Breedi ng Behavi our of the Sl,oiallow-tailed Gull in the Galapa.gos. 
~ehav~~,).1r, Vol.30(2-3), pg.1L~6-174, 1968, FeD No .. G3.Las llamadas y 
comportamiento de la gaviota bifurcata (Greagrus furcatus) son descritas 
y encaj&das dentro de los modelos de la familia Laridae; algunos 
aspectos eco16eicos del comportamiento reproductiv~ Bon discutidos. 

SNO~, D.~. & D.K. The Breeding Cycle of the Swallow-tailed Gull, greagrus 
furcatus. ill,§. , Vol.109, PI3.14 ... ~o4, 196'(", yeD No.65. Notas sabre la 
ecolocia y periodicidad de anidaci6n de la caviota bifurcata en la 
Isla Plaza Sur. 

KRANER, P. BeobB-chtungen zur Biologie und zum Vcrhalten der Klippenl~:rabbe 
Grapsus G'rvpsus L. (Brachyura Grapsidae) auf Galapagos und am ekua­
dorianischen F'estl"wd. ? .. rrierfsYChol!.t Vol.24, pg.385-402, 196'(', 
FeD No.69_ ~cerca de Ia ecolog a y comportamiento del cangrejo 
(zayaIla} de las Isl£u;; GalapagO{5 y Bcuador continental. 

ConGcrvacidn y Cicncias ~plicadas 

L};VEQUE, R. Le statu L actuel des vert6br("s rare., et l:enaCel3 de l' AI'chipcl 
des G~:1.16pafO:os. 'ren'e et Vie, Vol.4, 1n:.:;/)7-1+50, 1963, FeD No.6. Los 
resultGdo~ de investiGaciones inicialeG 11cvndas a cabo for In 
Estacion B1010[:ica Charles Dar'din sobre cl statuG de las raras y ame,)a .. 
zadao es~ecies de vertebradcs. 

En '196? 1\18 puulicado un infor!!1e (Ie -,ns ncti vidade13 de los sietc pri­
meros anos de 1;., /undacion :;}larle[) ;)arl,d.n. )'A3te info!';;:e, escri to :1)01" los 
1'ro"o"'or('''' ·Ior""t v I'-Ij';le11 "" t':t"l··'·)o Hlhe "li'.;,..~·t (·e"8 v, ver'l'''' of t 11" r'k':r~'''8 ". tV ',)" IriJ f" 1( •• _ ..... ""'".).." , • ...L.. .A t...t,... ,::-:..!-~._ . ..L~" 1,.,) ._ 0 V .4., .,., (.:. ...) ... ~... V:'~iJ._ .:;, .... ;; 

J) ~"rw~ O.13.D..d <:l ~i..?..r.o.~~Q r_ . .J~,:.e G ~ll t~ :1<:: ~: 0 s 1:.g].~_t2L~,,:, 11:i?_~, d e~; c r:i bel G. erE' a c i 6 n , 
or .;anizClci6r:, tl.jnini~ltraci6r;, prO~-T;;m:.1.r; c:lunt:1.ficos y (ie con,,;erv('"cion y 
finunc::amiento de 1,., ,;:::;t,':ci5n Fio16i:ic~: C),iu'lcr.; ~)D.l'Hin. 



1'.:s edi tadn otra. seric de l!lformes Ci onti ficos :l. de Conservacj.dn por 
la Estaci6n Bio16SicB Cllarles Darwin y distribuida a trav'a de la Direc­
cidn General Je Basques. For c1 mes de diciembre de 1968 quince habi'n 
aida editados. 



FUhDACION CHARLES DAHl/JIN PARA LAS ISLAS GAl,APAGOS 

CHAHL1::.:S DARWIN .fOUNDATION l:i'0R THE GALAF'AGOS ISLANDS 

:F'OKDA'I'ION CHARLES DAH'rJIN POUR LES GALA.FAGOS 

Creee sous les auspices de l'Organisation des Nations-Unies pour I' 
Education, la Science at 1& Culture (UNESCO) 

1, rue Ducale, Bl:mX.i~LLES 1, Belgique 

President dthonneur ; Sir Julian Huxley 
'i?'r~sident. : Prof. Jean Dorst, Huseum National d' Hip:;toire Naturelle t 

~)5, rue de Buffon, 75-Paris 5e, France. 
Vice-President : Dr. Luis Jaramillo, Delegation permanente de 1& Republi­

que de l' Equateur aupres de 1 'Unesco t Place de }i'ontenoy, Paris 'Ie t 
France. 

S(~cretaire-general : Capt. 'fhomas E. Barlow, I:ednor Close, near Cbesham, 
Bucks., Enc;land. 

Secretaire pour les All1.erigu€'~ ; Dr. J. Laurens Barnard, Smi thsonian 
Institution, U.S. National !-1useum, iJashinp:ton, D.C.20560, U.S.A. 

J.lembres du COlweil executif: HN. Luis AYOH.! (Qui to) f Jean-G. Baer (Heu­
chatel),-Crtstobal Bonifaz Jijon ('~uito), l,T: Bouillon (Bruxel1es), 
F'ranqois Bourliere (Paris). Harold J.. Coolidge (\Jashi nr;ton), 1< d 
Curry Lindahl (Stockholm),Irentiu6 Eibl-Eibesfeldt (Seewicsen), Jean­
Paul Ilarroy (Bruxelles) t S .. Dillon 1<ipley (iJashi nrton), Peter ;lcott 
(Slimbridge) .. 

9ommission scientifigue consultative 
Prl.sident : Dr. Ira L. \'ligp;in-sTStanford, Cal .. , t .S.A.) 
~~§E~~~~=~:{:;~~~E~! : Dr. David Gnaw (rrring, England) •. 

Bu ts c t ob~cti fa ,:.8 1a Fondat,i.on Charles Darwin 'Pour les 9.?lapngos 
(Art.2 2~~ ~)tatuts, I3ruxell(~s, ;!;? juillet ·1.2)9..1. 

L'Associntior est charG~e de l'organiGation at de la gestion de Ia 
Station de recLcrchea "Charles DanTin", dont 1e r;ouVCrnel:lent de la 2epu­
blique de l'Ecuador a autorisi l'&tabliasement dans l'archipel des Gala­
pa~OB A l'occBsion dll centcnaire clc Itenonc~ de 1a doctrine de 1'[volu­
Lion (185~:,-195L). 

L'Association propose nux Butorit~s co~p0tentes toutea mesures pro­
pres 1J. ns"''J.rer, dems l' archippl der~ (xaloYJ2I;;oS et Ut".ns le5 mers qui 1 t en­
tourent, la conservation du sol, de la flare et de la faune, et la oauve­
carde d(' 111 vic sauvaGe et de [;on milieu nature]. F:llc arrgt~ Ie proD:ram­
{ne dc' rochc:rclleG de In Dtation hiologi'1ue et 10 cho.r["e a.1? toutes ehldes 
scientifi .. ql·es ell }'D.;l";ort avec 1eA objets ci-dessus. 

Elle recul'd.118 et [('re lec; fonds dest:i.n6f3 o.ll foncti t )11l:H1cnt de In 
.station at 'J 18 promotion des l'E:CiI0!'ches qui y ont J.(':ur baf,e. 

It Asr.;oc:b ti on veil1e ';1 10. di f fuc;ion, par tous :no,yens app:'opries, 'iu 
r'':~~ul tat des trava.ux de la Gtnt:i.on 0 t de tot1tes in:fol'rr:o.tinn:::. scienti fi·· 
ques relatives aax r~scrves naturelles. 
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