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" EDITORIAL " 

F'u{ amablemente invi tado por el Doctor Peter Kramer, Director 
de la Estacion de Biolog{a "Charles Darwin" para sustentar una 
conferencia a los senores profesores del Archipielago durante el 
IV Cursillo sobre protecci6n, a fines de Julio. Por otra parte y en 
esos mismos dias de Junio, la prensa quitena publico. la delimitaci6n 
y entrega realizada por el Instituto Ecuatoriano de Reforma Agraria 
y Colonizaci6n (IERAC), de la parte alta del Parque Nacional de 
Santa Cruz, a sus personeros, funcionarios de la Direccion Forestal. 

Ante esos dos hechos cre{ de mi obligacion recorrer, en parte 
siquiera dicha delimitacion salvadora para el bosque de scalesias y 
ofrec! leer roi trabajo : "Historia del Parque Nacional : Islas Gal~
pagos", solicitado par el Coroite Organizador de la IV Jornadas La
tinoamericanas de Pcrques Nacionales y expuesto durante el evento 
que se realizt en Medell!n, Colombia, en Octubre de 1971, con el 
fin de que el cuerpo docente del Archipi~lago conociera las varias 
leyes y hechos que culminaron en la creacion efectiva del existente 
parque. 

Acepte pues la amable invitacion, pensando que me daria la 
ocasi6n de exponer claramente el rol asesor de la Fundaci6n, el 
tecnico de la Estaci6n y la responsabilidad exclusivamente ecuato
riana de conservar en condiciones optimas el parque. Esta se ejerce 
por intermedio de las autoridades y miembros del parque, residentes 
en Santa Cruz, explicando claramente que el Ecuador tiene fe en el 
patriotismo de los habitantes del Archipielago para que ellos ayudeL 
a conservar ese tesoro mundial y comprendan la necesidad de las 
delimitaciones obligatorias entre zonas de reservas y otras de 
posibles colonizaciones, como la que acababa de realizar el IERAC 
can pleno conocimiento de su responsabilidad en la materia. 

Salt por avian en cumplimiento de esos deberes el 28 de Julio. 
El dia siguiente partimos un grupo de profesores, el Doctor Federico 
Meden y yo hacia la Caseta, refugio en medio del bosque de scalesias 
de la parte alta de Santa Cruz. E1 dia 30 recorrimos el parque hasta 
el cerrito del CHATO, regresando el 31 a la Estacion. 

Durante esos tres di'as pude observar la perfecta delimi tacion 
del Parque con varias propiedades, can una .buena alambrada de pua, 
sea separando los cortijos de ganado de carne comiendo en potraros 
de pasto elefante, sea separando viejas pla:taneras que van a trans
formar en pastizales. Naturalmente de ambas zonas hab{a desaparecido 
el bosque nativo de scalesias quedando algunos guayabos aislados. 
Notamos el Dr. Moden y yo una planta espinosa, rastrera y trepadora 
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sobre los guayabos 0 los antiguos p1atanos, sumamente fuerte e 
invasora, cuya lozania y vigor hace temer por la supervivencia de 
cualquier otra cspocie vegetal. El nombre local es MORA CAESALPINAE, 
SP Y no nos pudieron dar razen si era nativa 0 introducida. Lo 
o.terrador os que las manchas se extienden por centenares de metros 
de longitud, cubriendo las rocas de lava casi sin descomposici6n, 
luciendo una envidiable lozanfa, pese a que estabamos 0.1 final de 
10. estacion seca, pues justamente cayeron las primeras garuas de 10. 
epoca 11uviosa. Obsbr~~ 10. no presencia de 1a mora, bajo 01 escaso 
bosque de scalesias 0.1 11egc.r a 10. caseto.. Pregunt~ si 10. sombra 0 

10. humedad debajo dol bosque era per judicial a 10. mora y muostro 
gu{a, el se~or Julio San Miguel, guardian del parque nacion0.1, me 
indico que solo cl desmontar e1 bosque invade 10. mora yque efecti
vamentc dicha plant a no prosperabo. bien bajo sombra, a pesar de que 
se trepnba y cnvolvin c los guaynbos, 0.1 Ifmite del bosque y quo yo. 
en algunas oco.siones le.. hab{a visto ahognr y ho.sta llegar a tumbar 
a guayubos relo.tivrunente poco corpulentos. Relo.to tnmbi~n 10. ober
vuci6n del colono Kustulden, hijo de noruego, quien aseguro. que 
rozar 10. moral al final de la estaci6n seca po.ra quemo.r1a, justo 
antes de las primeras go.r~as es quiz£s 10. mejor mun&ru de erra
dicarlo., pues el scalesias nuce de modo espontuneo y crece rapid
{simo 11egando a cuo.tro metros de altura a los cuatro anos. Y, bajo 
dicha sombra y hUmedud, 10. mora generulmcnte no nace, puos su posible 
retono se demora moses y genero.lmente mucre bajo 10. ya intensa sombra 
dada por el scalesia. El gran inconveniente os el inmenso costo de 
10. roza, puos, por 10. naturnlozu del terreno, debe Sar hecha 0. muno 
a un costo prohibitivo, dado. lus extensiones hoy cubiertns por 10. 
nefo.sto. plo.nta. Nnturo.lmentedicha plnnta no es consumida por ningun 
o.nimul y ni siquicra 01 pusto elefunte resiste a su invusion. Rogue 
0.1 senor San Miguel rea1iznr al~unas experimento.ciones, en pequeno. 
escula de 10. observacion del senor Ko.sta1den, pODque pense que 
qUizns utilizo.ndo unos potentos hcrbicidns paru amortiguo.r 10. mora 
0.1 punta de podor incendiarlu, 0.1 tiempo oportuno y sembrc.ndo semillas 
de sca1esias, se podr!a eventuo.lmonte errndicar la mora y restablecor 
el bosqueno.tivo, bajo cuya sombro. y humednd han vivido a sus o.nchas 
los go.16pagosde nucstro.s islo.s. 

Otro. observacion curiosa fue 01 encuentro frecuente con pares 
. , 

de lechuzo.s, po.rndo.s sobre los postes de 10. nlnmbrada, mirnndonos, 
sin micdo, dcj~ndonos ncerco.r hasta unos diez metros. Alguno. que 
otrn trat6 de cnz~r, probQblomonte unns ratas, cscondidns en medio 
de 10. vcgeto.cion. Una especialmente cspiaba un pollito cerca de uno. 
cnsitn de Santa Rosa. Al o.ccrcarse 01 grupo humano, vola en circulo 
hasta posnrse sobre un PQPo.yo para no perdor de vista su posible 
presa. Lo imprcsionante ern los inmensos ojos redondos mir~ndonos 
en pleno diet, sin pestnnar, bo.jo 01 luminoso sol tropicnl. Y 
emprend!o.n su vuolo, suave y silencioso, recordando los mitos y 
leyendns de sus congenercs del continente sudnmerico.no. 
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Ln cnrrotera on construccitn dosde Puerto Ayorn, hnsta Santa 
Rosa, a unos veinte kilometros paso.. por Bellavista y os ya carroza
ble hasta esa poblacion. 

Vet c. sor de milcha utilidnd n los poblndores, pero tnmbiem vn 
a acortar enormomente el tiempo para visitar, -in situ,- lns tres 
zonns princip&~es de vivienda de los ga16pagos, a saber: la zona 
alta y h~medn del Chato, -que visitnmos- de vivienda casi permnnente 
y normal; la zona de posturn, la mns bajo.. por encontrarse all! una 
parte mucho mas secn, de tierra arenosa que facilita la construccion 
de los nidalcs y cuya atm6sfora mucho mns despejada permite 10.. 
necesaria calefaccibn solar, indispensable para 10.. incubacion normal 
de las posturas; y finnlmente la zona de mediana altitud conocida 
como de aparoamionto, pues las hembras vuelven do su largo viaje, 
hacia el Chnto dcsdc 10.. zona bajo.. y se encucntrnn con los machos 
que a su vcz han bDjado al encuontro de ellas. Ah{ es donde est~ la 
Caseta, donde dormimos. El viaje completo debe ser' de qUiz6s cuarenta 
ki16metros, 10 quo representa unos tres a cuatro meses mns 0 menos 
para las hombras. 

El chequeo de los guardas as muy prolijo, pues se apunta 
mensualmente, si posible, los movimientos, tanto de machos como de 
hembras, incluyendo los numeros de identificacion do las parejas 
al momento del acoplamionto 0 el de In hembra al anidnr. En la zona 
intermedin se busca ospocialmente, al momento del viaje a la zona 
de anidaje, a las hembras sin marcar, que siempre se rcunen a las 
poregrinas ponedoras que viajan instintivamonte hacia la zona 
caliente y soca a cumplir su misidn. 

En 10.. Caseta nos oncontramos can una misi~n inglosa de la 
Univorsidad de Cambridge, estudiando justamente los movimientos do 
las hembras. En cambio nosotros fuimos a ver a los machos temporal
mente solitarios, en 01 Chato. Pudimos ver y oxaminar unos dioz y 
siete ejomplaros, vvrdadernmente gignntes, pues el No.11, que 
vol teamos para eXaminD.r sus miembros en busca do posi bles garrapatas, 
-que felizmentc no tenia,- dobia pesar alrcdodor de unas quinientas 
libras, par 10 menos. Entre cuatro hombres j6venos casi no pudieron 
voltearlo para 01 examcn, y m;s de diez de sus companeros cran 
aproximadru:lente de igual 0 mayor tamnno. El Dr. }I0den y yo pOnSDJ:lOS 
en los por 10 menos trescicntos nnos de vida, pcs~dos en una cnvi
dinble tranquilidad, bc.:n6.ndose en Ins cochns, donde 01 agua csta' 
recubiert~ de v~rdes algas y plantas acu~ticas y que so reconocc 
como laguna solo por In presencia apncible de unos patos encnntndorcs 
que nadan trnnquilos en medio de las plantas. Y reflexionamos entre 
los dos que nlli si hay la paz vord~dera, bastante diferente de In 
tan decantada declamada n diestra y siniestrn por politicos y 
demagogos. 

Las tortugas se mnrcan con unos cortes profundos en ln parte 
delantern de 10.. concha, justo ntrns de la cabeza. La primoro. marca 
se hace sabre la pequeno.. concha de In dorecha en el scntido de 
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m~rcho. del que10nio; representn 1ns unidndes de su nunero. Ln 
segundo. quedn en 10. concho. centrnl y cucntn 1ns decenns y finnl
mente Ins centenas so npuntun en 10. concho. de 10. izquierdu. To
dnv:Cn no se nos indic6 donde se ma.rcnr:Lm los millurcs, pues 
prim oro so denooinn. 1ns zone,s y 01 sexo. Probnb1emente he.stu hoy, 
-por 10 oenos en Sunta. Cruz,- no so hn neccsitndo esta ultima 
numerucion. Poro se va. [" nccesi tn.r yn., dctoroinur esns mn.rcr.S, 
pues en 01 volc&n A1cedo de 10. isln de Snntn Isabel, se estinn 
de cuutro 0. cinco mil los ejemplnres nctunlmente existentes. 

Lo e:xtremndruJcnte penoso do la. rlnrchu, sobre rocns de lo.va. 
o 10dazu1es de pegnjosu nrcilln rojiza; el trunsporte constnnte de 
ngun, cnmn, ulimentos y equipo de rndio &e conto.ctos y sobre todo 
In. fn.ltn todav{n notnble de personal entreno.do, -hoy solo son seis 
hoobros pnrn todus 1ns islns cuyo. supcrficie totnl sobrepnsu de los 
siote mil ki1ooetros cundrndos, do los cun1es mns de cinco oil 
representnn Ins reservns, - son Ins trenendo.s dificultndes que el 
60rvicio de: pnrqucs estn tratnndo de solucionnr. Fclizmentc uno. 
inmensn uyudu es dado. par los Dicobros de In. Estnci6n asf cooo 
de todos los cientificos cn ni$ion de ostudio. Es natural y norDa1 
que cndn excursion rcporto.n 0.1 distinguido Director Dr. P. Krmler 
y 0.1 Director del Pccrque, Ingeniero Torres. Y o.S1, con 10. nyudn 
de todos, incluyondo los jefes do los sorvicios tur{sticos, 01 
Ecuador ruuntieno bnstnnte bien 0 bien, scgtin lns opinion.::s S0a 
do los visitnntes 0 de cientificos que recorrcn el pnrque. 

Durante los d{as que pernnnec! on 10. Esta.cion hnsto. ni via.jc 
n Sun Cristobnl, rccorr{ can c1 Doctor Petor Krmlor tod~s l~s 
dep~ndencins y construccioncs, ~si cono 01 Beagle III nnclndo fronto 
n 1n. poblacion. 

I 
Conoc~ 01 futuro Hall Van Strnelen, 1n nueva cnsn. p~rn 01 

Director y finalnento 01 futuro sitio d01 ~dificio del P~rque 
N~cionc1, donde funcion~ran todes les dependencies del Ministorio. 
Los otros cdificios no eran ya conocidos on nis otras visitns. 
Solo debo nnotc..r los nurlCntos dol odificic donde so crinn las 
tortuguit~s do las otrns islas y e1 nuevo local donde funciona 1n 
estaci6n de sisnologin quo ·tc..nto sirve pern In triangula.cibn de los 
epiccntros en conoxion can las estaciones del continonto. Tmlbion 
visi te mlY dctenid.:u:wnto 0.1 Beagle III y cstoy totalncnto confornc 
con los vnrios infornes prcsentados a 1a Fund~ci6n. 

Entbdns partee, he notndo 01 orden y 10. nitidez 10 que ne 
obligo. c, drtr nis felici tecioncs a todo e1 pr.:rsonnl y on pnrticulcer 
0.1 Dr. P. Krnoor, por su extraordinario nf&n do trc..bnjo y su clara 
intcligencia en In dirocci6n de tun vnricdos problcnas. 

Me traslnde n 1a isln San Crist6bnl para nsistir 0. una scsidn 
dE:) ln Junta de liIojoras y proponcrle nlgunos proyoctos n fcevor do 
los norndorcs de la isla. Alli sup~ de una, colonin de piqueros de 
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patas rojas do unos quinientos ojecplares, asi cono una nucoros{sicn 
(mns de 2 nil) de fregatns a unos diez kilc5rwtros de Puerto Bnqucrizo, 
s~lo accesiblo a pie en nedio de barrancos. Uno de los proyectos es , , 
el estableciciento do una cstncion de incubacion y crinnza do la , , / 

variedad de galapagos de San Cristobal, pues ya se encontro la zona 
do postura y In cnsi desnparecida voriedad cuenta con unos cuatro
cientos ejenplaros registrados y debidacente carcados, a esta fochn. 

El cartos 8 de Agosto onprend{ ci rogreso. Durante 01 trnyccto 
por Dar de Puorto Ayorn a la isla Baltra donde se encuontra el aero-

...... ; '; l 
puerto, el duerio del yotch ce conto que hnc1a unos quince d1as du-
rnnte ese CiSDO trayecto se hab{a encontrado con cuatro Orcas a 
quienes los did dos vueltns, feliznente sin consecuencias. 

En 81 neropuerto tuve In sCltisfnccion de oir las multiples 
felicitaciones de un grupo de turistns franceses verdad~rnnente 
asocbrados por todo 10 quo habia visto durante su recorrido con 01 
Lina A. Y pens~, sionpre alorta en el porvonir del parque, trntando 
de ronlizClr en forna prnctica las obscrvaciones de Qxtranjeros y 
nacionalcs para la Dejor conservacion de las especies, al cisno 
tiecpo que sirva de goce y de descanso espiritual a los visitantes 
de tan cxtrnordinaria parte de ci Pntrin. 
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GEOLOGY, PL~.NT ECOLOGY, ~~ND SEISI-IOLOGY STUDIES OF THE 

1971 UNIVERSITY OF OREGON G .. :'L ... I-'l .. GOS EXFEDITIO:N 

by 

F.J. S\; ... l\SON, H.1:J. BL.ITIS, VI.N. COPEL ... ND, J. LELl, 

L.H. PIKE ."nel D.D. HEBER 

University of Oregon 
Eugene, Oregon 97403. 

During tho J.:1onths L.pril through July of 1971 seven G'Tadue. to student 
scientists fron the University of Oregon (U.S.~.) conducted field 
stUdies on several islcnds in the Galapagos hrchipclago. These offorts 
were funded under a National ScienceFounelation grant e.s part of a 
progran to support student-orieinoted, interdisciplinary research. 
This project consisted of gcologic studies on Sc..ntiago, Pinzon, and 
RI'.bida Islnnds, obscrvc.tions of nicrocarthquuko ncti vi ty on north
western Fi.;rnandina, c.ncl investigc.tions of the plc.nt cor:u:1Uni tics of 
Santiago. The geolocicc.l work wes conducted by B~itis, Swc..nson, and 
Lexa, n Czcchoslovakic.n Geologist visi tine the Uni v0rsi ty [:"s nn cx
chnnge scientist. Copeland and Pike wore responsible for the ccology 
stUdies and vicbcr and Slc.ter carried out the soisnoloeY progrruJ. Dr. 
,: ... R. McBirney, a uGnb..::r of the 1964 Gt.: .. lc.pagos International Scientific 
Project, acted as fe.culty advisor. 

The geology and ecology teans arrived at the Dc.rwin Station in 
lnte April and renained thero briefly to collect supplies, nn.ke 
logistical arrc.nceLwnts, and get o.cclhw.ted to the Gc.lapngos. During 
that stay Dr. l")etor Krnr.ler and his at'.ff nt the Dc,rwin Station were 
extreJ.:1ely helpful in getting us supplied c.nd oriented for field 
work and wild0rness living in the islands. We had decided to focus 
our eeolo~y and ecolOGY efforts on S~ntineo Island first, because 
it has a cocplcx nnd little known history of volcanic (McBirney & 
Vlilli,::..r.lS, 1969) nnd plc.nt developr1Cnt extending over pe:rhaps tho 
past hnJ.f Dillion yenrs. Logisticnlly, the be,sic plnn of nttack wC'.s 
to ostnblish four food nnd wetter cnchos ~rounc1 the isle.nd and thon 
work out of each of those base cc.r.lpS for four to six dc.ys bc::forc 
noving on to the next supply stntion. Oswnldo Chapi of the NC'.tionnl 
Pc..rk Survicc bncked up our food suppli.:.;s daily with fresh goat, piG, 
and fish. This systCfJ worlccd well nnd gr.ve us the flexibili ty to 
explore virtually the entire islC'.nd. 

We found thC'.t the hiehl~nds of SantiaGO nrc forDed of n single, 
prinitive shield of alkali olivine bnsalts and Dinor differentiatcd 
rocks. The hiChcst points of the islnnd nnrk the edge of an indis
tinct, caldera-like dcpression about 1.5 kilo1J.c:tcrs in dinoctur. 
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The surroundinG flanks of the nain shield c..re studded with parasitic 
cinder and spatter cones. In the east and central portions of the 
island younger eruptions of c.lkalic lav<:'.s follow c.n enst-west trend
ing systen of fissures that ere narked by cone aligz;l:_18nts and elongnte 
spatter cones and pit craters. Around the p0rinoter of the Growing 
island, large tuff cones were developed by phreatic c..nd littoral 
eruptions. The youngest activity, including several historic flows, 
flooded portions of the western, southern, and enstern coastal areas 
with alkali-olivine bc..salt. 

l',.S pc.rt of our efforts to dch:rIJine the age of Snntio.eo, we nnde 
field neasurenents of the nncnetic polarity of rocks fron sevoral 
hundred flows and found none that were reversed. These observntions, 
together with sinilnr findings of Cox nnd Dnlrynple (1966) and two 
ndditiona1 potassiun-c.rgon dates by Dr. J. Dynond (OreGon State 
University), indicc.te that nost if not all of the exposed lavas on 
Santiago were erupted during the Brunhes Norna1 Polarity Epoch, thnt 
is, within the Pc.st 0,69 nillion years (Cox, 1969). The youthful 
appearance of volcanic lc.ndforcs on Santiago also stc..nds as evidence 
for this conclusion. 

The napping and dating of geologico.l units on Snntingo produced 
infornation useful to the ecologists in their study of the distri
bution of plant connunities. In a twenty-nine day period aleae, 
bryophytes, lichens, ferns c..na flowering plants were sanpled within 
ninety-two 25 x 25 neter plots on sites distributed over the entire 
island. l',.n attenpt was Dade to select sc.nplinG areas so that we 
could evaluate the various fc.ctors affecting connunity conposition 
precipi tation ,,_nd fog, exposure to wind, c..nd the type, age and 
surface texture of substrate. 

PreliDinary cluster analysis of the dnta indicntes that sites nay 
be Grouped into throe nnjor vegetc..tion zones fron sea level to the 
highest points at just OV0r 900 Deters in altitude. This groupinG 
does not include specialized cOImuni ties such cos those in lagoons 
or on sandy beaches. The lowest zone.stretches froD sea level to 
150-200 net8rs on the Dore hur.lid south end east sides of the 
islnnd, c.nd to 400-500 Deters on the drier lee slopes. The connuni
tics found on the old8r substrates in this zone nre open Bursern 
graveolcns (Pc..10 Scnto) forests with a variety of tree, shrub, and 
herb conponcnts • .i~ nur:lbcr of crustose lichens are found both cs 
epiphytes and epiliths. Epiphytic crustosc and erect fruticose 
lichens are abundant throughout this zone except on extrencly dry 
sites nlonG the north shore. 

The youngest Inva flows on Snntiaso, included priDD.rily wi thin 
the lowest vc~etc..tion zone, nrc practicnlly devoid of hiGher plant 
vegetc.tion. However, l~rGe arecs of the rock and soil surfaces of 
these flows nre covered by a black crust conposed of species of 
blue-green algne. Lichens nrc rnre on pahoehoe surfcces but often 
abundant on the rougher an flows. This difference is probably due 
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to the greater diversity of surface conditions on the aa lavas. 
The opposite abundance characteristics generally hold true for the 
higher plants, where it is more likely that soil will accumulate 
and water will be retained in the flat areas and depressions of the 
pahoehoe surfaces. On successively older flows at low elevations the 
amounts of soil and biomass and the diversity of plant species in
crease until eventually, on old flows, the Bursera forest is deve
loped. 

The next zone on Santiago extends from the upper margin of the 
first zone to 300-400 m on the south and east and to about 700 m 
on the north and west sides of the island. It is a region of tran
sition for vascular plants and the zone of greatest lichen diversity 
and abundance. Soils tend to be better developed than in the lowest 
zone, and this trend of increasing soil development with increasing 
elevation generally holds true to the summit of the island. 

The uppermost vegetation zone consists largely of Zanthoxylum 
fagara (Espinosa) forests with either Psychotria rufipes (Cafetilla) 
or Crt on scouleri var grandifolius (Chala) as important components. 
Bryophytes and vascular plants become the conspicuous epiphytes in 
this, the wettest zone. Bryophytes, particularly liverworts of the 
genus Erullania, clothe tree trunks and trail from twigs and branches. 

Th~ present picture of vegetation zonation in the islands has been 
developed by plant taxonomists and other collectors, largely as a 
composite made from observations on Santa Cruz (see Wiggins and 
Porter, 1<;71). On that island a coastal zone dominated by large 
cacti gives way at higher elevations to a transition zone and then 
a wet Scalesia forest with luxuriant vegetation ... t the summit of 
Santa Cruz there are the drier Miconia and fern-sedge zones which 
are subjected to dry winds and less fog than the zones at interme
diate elevations. 

On Santiago there is no well-developed cactus zone nor is there 
a dry, treeless zone at the top, despite the fact that it is even 
higher than Santa Cruz. i>.lthough a great many species are Cadman to 
the comparable zones of the two islands, important differences do 
occur. Not only is this true for the rooted vascular plants, which 
respond to both substrate and climatic conditions, but also for the 
epiphytes, whose response is primarily to climate. Explanations of 
these island-to-island differences await more detailed climate, soil 
and vegetation studies throughout the archipelago. 

Following twenty-two days on Santiago the geologists moved south 
to Rabida for four days of mapping and sampling. The smaller island 
is constructed of tholeiite and icelandite flows and several pyro
clastic beds of yellow, siliceous pumice •• ~fter construction of the 
main cone, parasitic activity at the northern and southern ends of 
the island built large cinder cones which are now in advanced stages 
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of dissection by marine erosion. The bulk of the main cone and the 
parasitic cones were erupted during a period of normal magnetic 
polarity. Later, flows and spatter of reversed polarity capped the 
eastern quarter of the island. Several K-Ar dntes by Dymond indicate 
that the normal rocks cooled during the Jaramillo Normal Event 
between 0.89 and 0.95 million years ago (Cox, 1969). The younger, 
overlying reversed rocks are older than 0.69 million years. 

Pinzon was the third nnd final island the geology team studied; 
and, although its history is relatively simple, it is by far the 
most intriguing. High sea cliffs have been cut back nearly to the 
core of the volcano, exposing the internal structure of the island. 
Lava~ranging in composition from tholeiite to trachyte were erupted 
from a central vent which is now a ragged rimmed depression just west 
of the summit of the island. This activity apparently occurred in a 
series of eruptive cycles, at lenst five of which nre recorded in 
the 280 meter high southwestern sea cliff. Ench cycle is characte
rised by a siliceous pyroclastic deposit at its base. The overlying 
flows are predominently aphanitic lavas of intermediate composition 
which are in turn capped by porphyritic, tholeiitic basalts con
taining up to 60 percent Inrge plagioclase crystals. Several cycles 
of this kind are made up of more than thirty flows. 

After preliminary petrographic and geochemical studies we inter
pret the sequence of rocks within one such cycle as the product of 
eruptions from a compositionally zoned magma chamber which was under
going crystal fractionation. As the m..'gma cooled wi thin a shallow 
reservoir, perhaps several kilometers deep within the volcano, 
volatiles were exsolved from the liquid and gas pressure increased 
gradUally until the internal pressure exceeded the confining pressure 
of overlying rocks. ht that point explosive eruption began, blasting 
out the frothy, siliceous top of the magma pool along with blocks of 
the overlying rocks to form a blanket of pyroclastic debris on the 
flanks of the volcano. During successive phases of activity, deeper 
and deeper levels of the magma chamber were tapped and the resulting 
sequence of lava flows has a stratigraphy which is an inversion of 
the compositional zonation previously existing within the magma 
chamber. 

Following construction of the main cone in this manner, activity 
shifted to a vent several kilomet(;rs to the northwest. First [, series 
of forty or more pahoehoe flows of fcrrobasalt flowed out over the 
northern third of the island. These were in turn capped by several 
thick flows of intermediate composition. Ensuing engulfment of the 
younger vent area resulted in a roughly circular caldera with its 
south-southeastern margin tangent to the older volcanic depression. 
A bench on the west side of the caldera pres8rves a deposit of fresh 
pumice which was possibly erupted during caldera formation. Ii. pu
mice bed of idontical appearance underlies the deeply dissected 
cinder cones at the northwestern landing point, suggesting that 
those cones mark the final phase of activity on Pinzon. 
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The pcl~om~gnetic history recorded on Pinzon is n very interesting 
one thnt proved to be useful in outlining the history of the volcnno. 
Using data from both field magnetometer checks and oriented hnnd 
specimens analyzed in the laboratory, we have delineated a paleo
magnetic stratigraphy with flows of reversed, transitional, nnd 
normal polarities. Flows erupted from the oldur vent nrc nll of 
reversed polnri ty. L.s the f&rrobasalts were Oowing out onto the 
north0rn portion of the island, the earth's magnetic field wns 
changing to the period of normal polarity recorded in the capping 
icelandite flows and the cinder cones on the northwest coast. Pole 
positions frozen into the ferrobas~lt sequence exposed in the north
Grn sea cliffs and in the walls of the young caldera show an irregUlar, 
northward migration of the virtual magnetic pole in the vicinity of 
lati tudes 30 0 E to 60 0 E. K-.il.r dating by Dymond indicc.tes that this 
is the reversed to normal transition into the Jaramillo Event about 
0.95 million yenrs ago. Thus, the oldest rocks exposed on Pinzon arc 
about one million years old. 

~ft€r completing work on Santiago, Rnbida, and Pinzon the geolo
gists accompanied Dr. Kramer and Daniel Weber on a brief visit to 
Fernandina. The purpose of the trip w~s to look for possible surface 
effects associated with the intense seismic activity centered north 
of Fernnndina during the previous two months. Iluber reported thnt 
things wore v~ry much as they hnd been immedi~toly after the 1968 
caldl.,.rn coll['.psc. 

Several weeks later, on June 23, the seismologists, with the help 
of Drs. Tom Simkin (Smithsonian), John Filson (HeLT.) nnd Bruce 
Nolf (Centrnl Oregon Collgge) set up a three component seismic array 
on the northwt-stcrn tip of F<.-rnandina. During the noxt fift<.-cn days 
more than 500 microearthquakes were recorded. These include events 
with clear primary (P) and secondary (S) wave nrrivrls, signatures 
of h,,-rmonic tremor, nnd numerous irregular seismograms. Hypocenters 
have been determined for sixty-three events for which S-f time 
diff~rence could be reli~bly monsured. These enrthquakes rnnge in 
m~gnitude (mb ) from -1.2 to +1.2. 

The spntial distributions of the events shows two distinct nre~s 
of clustvring. Six microenrthquakes occurred more thnn four kilo
meters north of Cnpe Douglas nt depths between eight nnd nearly 
seventeen kilometers. The other hypocenturs nre grouped within an 
elongnte northwest-southeast zone ~bout two by ten kilometers in 
plnn view nnd rnnging in depth from 1.4 to 8 kilometers. The center 
of the zone is located benenth the shore line two kilometers north
enst of C~pe Douglns. 

Several lines of evidence indicnte that the microcnrthqu~e swnrm 
on Fernrlndina during Inte June nnd early July may hnve been generated 
by movement of magma along a northwest rift system rndial to the 
cc.ldera. The records of hnrmonic tremor sugg",st that mngma was rloving 
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through nearby dikes c..nd sills. On the surface "zones of strong 
recent fracturing" (Simkin, 1971) directly overlie the nrcn of 
intense seismic c..ctivity. From the caldera, which is distinctly 
elongate to the northwest, several sets of aligned cones and 
fissures diverge from circumferential orientations and trend north
westward over the scismicc..lly active area. Thus both surface geo
logy and seismic data offer evidence that there is a rift zone 
northwest from Fernandina caldera which, though partially masked 
by young flows, may be playing an important role in the growth of 
the volcano, ns Simkin and Howard (1970) suggested earlier. 

A good deal of laboratory work and data analysis is continuing 
on the petrologic, ecological and seismological nspects of the 
project. Detailed reports on these studies will be completed soon 
and notice of publications will be included in future issues of 
Noticias de Galapagos. 
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A REVIEVJ OF THE GEOLOGlu.~L AND PEDOLOGIC} .. L STUDIES OF THE 

BELGr.:.N SCIENTIFIC ~iIGSION TO THE Gl .. Lb.Pi~GOS ISLi.NDS 19620 

by 

P. DE h~EPE & G. STOOPS 

Geological Institute, 
State University of Ghent, 

Ghent, Belgium. 

Ten years ago (September 1962), the Belgian Scientific Mission 
to the Gal'pagos Islands returned home after a stay of several weeks 
on the archipelago. The aiu of this mission, under the leadership of 
the late Prof. Dr. J. L,,:..RUELLE, was to start pedological stUdies on 
Isla Santa Cruz, and to contribute to the geological knowledge (in 
the broadest sense) of the archipelago. 

Since then. many investigations were made on the collected 
rock and soil samples, at the laboratories of the Geological Institu
te of the State University of Ghent. In the following paragraphs we 
shall try to give a review of the published results of these inves
tigations, and to deduce sooe general conclusions from them. 

A. Geology 

The pedological reconnaissance survey undertaken on the south
ern slopes of the Santa Cruz shield volcano offered the opportunity 
for geological field ob~ervations and for large-scale rock s&Jpling, 
not only in the coastnl area, where innumerable lava flows are ex
posed, but also at higher elevations (120 ill and more) where a thick 
cover of ash, tuff and soil norually prevent any direct observation 
of the underlying lava sheets. Profile pits and hand soundings made 
it also quite easy to determine the thickness and the'horizontal 
extent of these pyroclastic deposits ~hich so far had never been 
described. These poorly consolidated or loose ejecta without doubt 
originate in the central highlands of Santa Cruz where a relatively 
young chain of parasitic cinder and tuff cones is located. Unfortu
nately many samples were affected by weathering making investigation 
rather difficult. 

Petrographical and chemical dat,P. prove that the greater part 
of the volce,nic rocks outcropping in southern Scnta Cruz have an 
alkali olivine basalt cQDposition (DE P.~EPE 1968n and 1968b; DE 
P.:~EFE & STOOPS I 1969). The lavas almost display a porphyritic 
texture with rather small olivine phenocryts (and rarely plagio
clase phenocrysts) in a matrix of lath-shaped p1ngiocJ..8sa, clino
pyroxene, olivine, nagnetite and ilnenite. Picotite inclusions in 
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the. olivine phenocrysts are rather COnlr.1on. In the lavas containing \~ 

abundant plagioclase phenocrysts, the latter coomonly are up to 
1 cm in lengtho Hore tholeiitic basalts and high-alumine- basalts 
also may occur but highly differentiated rock types, as those found 
by Iv.IcBIRNEY & VJILLI~.NS (1970) on Pinzon and Rnbida, are completely 
lacking. Plutonic ejecta never have been observed either in the 
lavas nor in the pyroclastia deposits. Some outstanding features 
of the lava flows in the arid coastal region are fault sce-rps and 
large lava tunnels (STOOPS, 1965). 

During a ten-day-trip other islands of the central part of 
the archipelago were visited (Plaza }leridional, Daphne Mayor, Barto
lome, San Salvador and Pinz6n) as well as some other zones of 
northern Santa Cruz. The rock samples gathered somewhat haphazardly 
at the occasion of this trip, together with some material from 
Baltra, Darwin, Esparlola, Genovesa, Isabela, Marchena, Pinta, 
Rabida, Santa. Haria and vIolf t kindly placed at our disposition by 
M. C~STRO, yielded additional data about the nature of the volcanic 
rocks occuring on islands other than Santa Cruz (DE PAEH; 19680.; 
LllRUELLE et 0.1., 1964). These elata, of course, did not allow us 
to draw general conclusions about the petrological evolution of the 
archipelago. During the G.I.S.P.-r.leeting of 1964 LARUELLE visited 
Santa Fe for many days. SruJples collected at that time point to an 
unquestionable lilceness with the rocks found in southern and central 
Santa Cruz. 

A preliminary study of the chemical and microscopical effects 
of palagonitisation in palagonite tuffs and sideromelane tuffs from 
Daphne Mayor was published in 1966 by DE h~l.EPE. Hore detailed re
search on this matter is now in progress and the rocks studied in
clude palagoni to-bearing formations from S,':',nta Cruz, Daphne Mayor , 
Bartolome, San Salvador and Darwin. This study will bear both on 
the chemical transformations during the palagonitisation and on the 
mineralogy of the secondary minerals (zeolites, carbonates, chlorites 
and clay Dinernls). i~n attempt will be uade to extend the experiments 
to palagonite deposits formed by surface weathering. Such pnlagonite 
beds have a large distribution in the upper parts of Santa Cruz 
where they are admixed with the soil material. Chemicals investiga
tions will concern both major and trace elements. 

B. Soil Science 

Field ovidence and routine analyses led Ll~}{UELLE to a subdivi
sion of the southern slopes of Isla Santa Cruz into five pedological 
zones (LlI.RUELLE 1963, 1964, 1967). Detailed laboratory investiga-
ti ons (L.ARUELLE & STOOPS, 1967; STOOPS, 1969; ESl:;~R;;.N, STOOPS & DE 
P"~EPE (in press) and unpublished observations) yielded nore evidence 
concerning the genesis and evolution of these soils. 

The coastal zone is formed essentially by rock outcrops (of 
basaltic lava), and only a small surfnce is covered by reddish soils, 
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interstitial between the lava blocks. Two types nay be distinguished: 
(i) loose superficial soils and (ii) deeper, clay-rich soils. The 
forner are developed essentially on younger pyroclastic naterial, nixed 
eventually with colluvial erosi9n products. Their trace elerlent con
tent differs fron that of all other soils of the is1D.nd by a lack of 
differentiation fron the parent material. These lithic Hnplorthents 
have a high base saturation (they nay even have free CaCO ) and pH; 
their clay fraction contains amorphous material, endellit~ and nont
norillonite. A hieh biological activity is seen in thin sections, as 
evidenced by pellet and humus-pellet forraation. 

The deeper soils [.lust be considered as residual soils. They 
are nostly Haplustalfs and Ustropepts (truncated Haplustalfs probably). 
~lthough their base saturation and pH is high, their trace element 
content suggests a (former) leaching of the soil. The clay fraction 
contnins hi8'h ar.lOunts of nontnorilloni te t and the included rock 
fragoents show a weathering to allophane. These facts, together with 
the high clay content, the high aoount of free iron and the nicro
norphologico..l ch::-.racteristics of the soil (ferri-argillans, strongly 
sepic fabric, iron con6retions) suggest fornation und0r less arid 
conditions tho..n prevail today. }loreovor, drying of the climate can 
be illustrated by ferri-arsillans in wenthered be.sal t fragnents, 
fossilized by young or calcite deposits. 

The lower and the niddle slopes (up to 300 or 400 m) show a 
grndual replo..cement of the xerophytic vegetation by a nosophytic one 
(zones 2 r:nd .3 of L.'.HUELLE). The brownish soils of this r.rea are 
forned on in situ weathering products of the basalt, mixed with 
variable anounts of pyroclastic matorial (in the top layers). Soil 
depth and development increases in general with altitude (Ustolls, 
Udolls, Haplustalfs, Hapludalfs, aquic Hnpludults). ThQse soils have 
a lower br:se saturation and a neutral to slightly acid pH. The clay 
fraction contains hnlloysite, amorphous material and montmorillonite. 
Scannirig electron microscbpy (S.E.M.) iridicatod that feldspars in 
rock fragrjents are wenthering essen,tially to halloysi te. The soils 
arc charncterized by well-developed sepic pl~smic fabrics and 
form:ttionof illuviation ferri-c.rgillnns. The the aquic Hnpludult 
evidence of allophnne illuvic.tion is soen in thin sections. 

In the uplands (zoncs 4 o..nd 5 of L.i~RUELLE), soil characteris
tics nrc determined by the parent material (pyroclastic) and n higher 
precipitntion. They cnn be clc.ssificd as ~ndepts (p.p. typic Dystran
depts). Tho soil reaction of thctID soils is in agreoI:wnt with their 
low to very low bc.so snturation. The clay fraction is doninntod by 
allophane, although traces of halloysite and montmorillonite were 
found. I'n the r.lOst leached profile gibbei tc is recorded in tho clay 
fraction nnd observed in thin sections. S.E.M. studios of weathering 
bnsalt frn~~ents clearly show the nlt0ration of feldspars to 
irmogoli te. I1icronorpholor;ically these i.ndepts nre chnr::tcterized by 
a pelleted microstructure and an isotic plascic fnbric. Orthic 
pedologicnl foC'.turos nrc missing in general. 
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The soils of the northern slopes, which nre covered by a 
xerophytic vegetation, could not bo studied. 

During the G.I.S.P.-coating in 1964, LLRUELLE explored also 
Isla Santa Fe. Fro@ his unedited field notes we can conclude that 
the soils thero are cocp~rable to those of the arid coastal zone of 
Sc:.nta Cruz. Trace eleuent c.nc..lyses (L.i:'RUELLE & STOOPS, 1967) and 
prelicinc..ry @icrocorpholcgical investigations (STOOPS, unpublished) 
clec..rly showed thee to be related to the residual soils of Santa Cruz, 
although gypSQQ is present. 

No inforcation or natcrial was available for the other islc:.nds. 

Projects : Until now, especially better undorstandin~ of the hypso
oetric relationship between the soils of Santa Cruz was pursued. In 
future variations within the zones will be investigated, with the 
available sD£.lples. Soce special soil types are Dissing in our 
coll(.. ction, but atterapts will be Dade to get sorme additional s::U:lples. 
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EL NINO 1972 

by 

J'ool i.rJ. HEDGPETH 

Mnrine Science Center 
Oregon St~te Univ~rsity 

Newport, Ore. 97365 

The term El Nino is perhaps unfortunately associated with 
phenomena of the west coast of South "Unerica, especially along the 
coasts of Ecuador and Peru, for the events in the region are part of 
a widespread condition which c~n, in strong years, affect most of 
the fncific basin. This was the case in the extraordinary year of 
1957-58, and 1972 appenrs to be another such ocean-wide disruption 
of the regul.:--.r patterns of circulntion of the atmosphere and oceen. 
Hhether evvnts will equal the grent El Nino yenr of 1891 remains to 
be seen. Since there is also en apparent failure of the Peruvian 
anchovy stocks, it should be pointed out that at this time there 
does not seem to be a direct connection; preliminary evidence 
suggests that the nnchovy crash is due to reproductive failure, 
which would have taken place at least a year before to be reflected 
in such a decline in the stock. A poor spawning year combined with 
such heavy exploitation of the stock might well be the primery , 
cause; if nny correlation between reproductive success and El Nino 
can be demonstrated, it would suggest that the perturbations asSO
ciated with El Nino mey actuallY occur 0. yeer or more in c.dv:~nc~ of 
the more obvious manifestntions. If the decline in anchovy stocks 
is as serious ns it appeers to be, and nt this time total closure 
of the fishery is being considered, there will be an intensified 
research effort in the eastern Tropical Pncific,perhnps of the 
mngnitude stimulated by the decline of the Cnlifornia sardine 
along the Pacific coast of North f~JQrica. I would not be surprised, 
personally, to learn that the decline in nnchovy stocks is related 
to our heedless drain of a significant part of the organic matter 
from the no.turo.l system without any compensating return, ro.ther than 
to environmental perturbations; after all, I predicted as much in 
my "Introduction to senshol~e life •••• " (Uni versi ty of California. 
Pross, 1962). 

In the discussion of the changing Pacific during the years 
1957-58 held at ScripP3 in 1959, Wnrron Wooster suggested a very 
broad definition of El Nin'o "ns the set of conditions devoloping 
off nn upwelling const when reduction of the wind stress causing 
upwelling during nn oxtended period of time leads to weakening or 
cessation of vcrtico.l mixing u" As thus defined, the El Nino condi
tion applies to many parts of the world including the western Pacific. 
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The term, however, r.pplies to eJ.&traordina.ry conditions rnther them 
the nnnunl run of ?ven~s; El Nin~ is not, for exnople, si~ly an
other word for sprJ.n€!i. J.n the Gnl.:::.p.:::.gos • .liS fnr ns the Gnlnp[',gos 
are concorned, El Nino conditions nre tho periods of \mrm w["ter 
nenr tho surf(',ce, with henvy rainfnll from Dece:':lbcr to i~pril. :.:.t 
these tiDes the Pncific trade"Iind systeIil slackens nnd the Cromwell 
Current (Equo.torinl Undercurrent) surfaces in the region of the 
Gn16pngoso During the intense El Nino yenr of 1891, the current 
o.ppnrently surfnced west of the GnlQpngos and flowed through nnd 
south of tho isla.nds, forming a brond surface current towards South 
i:..ncrica extending from the equntor to 40 s. Lnt. ,,~t other (L10re 
usual) times the water from the undercurrent is apparently moved 
northv-lara of the G::-.lt'pagos nnd cnn be identified with 0. sa.lini ty 
mnximum associnted with the thermocline over much of the eastern 
tropicnl Pncific north of tho equntor. Recent El Nino years hc.vo 
been possibly 1899, 1911-12, 1917-18, Jan.-Mny 1925, 1939-40, Jan.
Mny 1953, Fob.-.. ~~pril 1957 and enrly 1958, 1965-66. It is suggested 
thnt there mny be 0. seven year cycle of El Nino occurrences, relnted 
to the decline in sunspots below 13. Nevertheless, it has not boen 
possi ble to predict a.n El Niu'o year with certainly nl though it is 
hoped thnt dntn now being obtnined from satellites will eventually 
make it possible to predict these occurrences and thus wnrn the 
constnl fisheries of bnd tinGs nhand. 

Unfortunntoly we have little information nbout the hydro
graphic conditions ['"ccorapnnying un El Nino in the Gnl('pugos region. 
One suggestive bit of infornntion is the condition encountered in 
Bahia Darwin, Isln Genovesa. When the deeper W0.tcr of D1'.r'''lin B['"y 
was me['"sured in M~y, 1966 by Goering and Dugdale (Science, 154 : 
pp. 505-506, 1966) they found H2S at depths below 175 ceters but 
Burb~r and Norton found the water oxygenated to the bottoD (221 
metors) in March 1968. They suggested the difference nny be the 
result of stratificntion in the buy during periods of low winds 
and warning. Since 1965-66 was an El Niffo period, it is possible 
thnt a repetition of nnoxic conditions cay occur in 1972-730 
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DATOS ACEHA DE L08 FLAHENCOS DE LAS ISLAS GALAPAGOS 

por 

JACIN'I'O GORDILLO 

Representante de la Estacion 
Darwin en San Crist~bal 

Como no existe hasta 01 momento un estudio sobre los flamencos 
que tienen su habitat en las islas Gal&pagos, siendo esta ave una de 
las mas hermosas de la familia de las zan cud as que colonizan este 
Archipielago y que constituye una riqueza natural ya protegida por 
la Ley del Gobierno Ecuatoriano, la Estacion Biol~gica Charles Darwin, 
desde hace unos cinco anos, se ha preocupado de seguir un tanto de 
cerca los movimientos 0 actividades del flamenco en las Islas, 
especialmente en el sur de la Isla Isabela, que es el lugar de mayor 
concentraci6n de esta ave y donde es m£s notorio e1 cicIo reproductiv~. 

Es la razon del presente articulo, que 10 esbozarcmos en los 
siguientes puntos 

1.- Identificacion del flamenco que ~ive en las Islas Galapagos 
2.- Numero y distribucion en las Galapagos 
3.- Descripcion de las pozas 0 lagunas donde vive 
4.- Higracion 
5.- Factorcs que influyen en la . reproduccion 
6.- Zonas de nidacion 
7.- Temporadas y exito de la reproduccion 
8." El comportamiento de reproduccion 
9.- Reconocimientoo 

1.- IDENTDTICACION DEL FLAHENCO QUE VIVE EN LAS ISLAS GALAPAGOS 
" 

El flamenco que vive en las lagunas 0 pozas de algunas de las 
Islas Gal~pagos, pertenece a la especie ~hoenicopterus rubor 0 ]'lamenco 
Americano. Est& indigcnizado y posiblemente forma una variedad 
separada y propia. 

2.- NUHEHO Y DISTRIBUCION 

El 1 de Octubre de 1968, 01 se~or Roger Perry, Director de la 
Estacion Biologica Charles Darwin, promovio un censo de flamencos 
en todo e1 Archipie1ago, para 10 cua1 desplego' e1 personal nccesario, 
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uno en cada poza 0 laguna donde viven 0 buscan su alimonto cstas 
aves, con la obligaci6n de numerar a la misma hora (diez de la 
matana), los flamencos adultos, flamencos jovenes y los nidos 
ocupados. Este trabajo meticuloso nos did a conocer con bastante 
aproximacion, el apreciable numero de 512 flamencos entre adultos 
y j6venes, y 67 nidos ocupados. 

LUGAR 

ISABEL.A 

FLORE.t ... N,,:l. 

S,,'.NTil. CRUZ 

RABIDA 

S.d,NTli-I.GO 

nUl-lERO 
3I'1'108 

10 

2 

5 

1 

4 

22 

LDULTOS 
JOVENES 

439 

4 

69 

512 

NIDOS 
OCUP.ADOS 

67 

67 

TABLA 1.- Censo de flamencos realizado 01 1 de Octuhre de 1968 

NOl'1BRES, DISTHIBUCION Y DESCRIPCION DE L.i~S POZAS Y LAGUN~·:..S 
H;~BIT~I.Djl.S j)E FL.:J.1El'TC03 : 

IS:l.BELL, IILas Ninf£1.s", grupo de pozas al Este de Villamil ('I) 

S"l.NT":" CRUZ 

"Las Salinas ll en 1£1. pob1aci6n de Villamil (2) 

"El Coc~tl" cerca a la poblaci6n de Villamil 0) 
"Poza del Cementerio" (4) 

"Pozas de Barahona" a 10 Krns 0 al VI. de Vill£1.r:.lil (5) 

"Quinta Playa" 17 Kms. a1 W. de Villamil (6) 
"Punta Noreno" (7) 

"Lo.s Salinas" 

"Punta Rocafuerte" 

"'l'ortuga Bay" 

"Pozas del Norte" 

"Laguna Solitaria" 

"Sombrero Chino" 

"Laguna del Este" 

"La Espumilla" 

"Cr<iter de Sal" 
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(8 ) 

(9) 

(10) 

(11) 

(12) 

(13) 

(14) 

(15) 

(16) 
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El mapa indica la distribuci6n de las pozas y lagunas donde se 
encuentran regularmente flamencos. Los numeros en el mapa corres
ponden a la numeracion en la lista de nombres. Las colonias de 
anidaci6n son marcadas con circulos. 

3.- DISTRIBUCION DE LAS POZi;.S 0 LlI.GUN..n.S DOl'JDE VIVE EL FLi.IviENCO 

Las lagunas 0 pozas que sirven de vivienda de los flamencos, 
son formadas por filtracioncs del agua del mar, ubicadas a unos cien 
a doscientos metros de la orilla; la mayor{a de ellas estan encerradas 
por una vegetacion caracter1stica e igual : mangle rojo (Rizophora 
mangle), mangle Negro U.vicennia germinans), mangle blanco (Laguncularia: 
racemosa), gel! 0 mangle boton (Conocarpus erecta), algunas plantas 

Q , 
pequenas suculentas y gram~neas. 

Todas las pozns, con su poco mas 0 menos, tienen gran cantidad 
de sal, asf como cieno 0 barro mezclado con hojas y ramas despren
didas de la vogetaci6n que le rodoa 0 crece en el interior de las 
lagunas. Es facil notar que el agua de la superficie es mts clara 
quo al fondo. 

El nivol del agua en las pozas y lagunas es muy importnnte, 
tanto para la alimcntaci6n, como para la formaci~n de nidos, prudien
dose aplicar a estns, los principios siguientes, que tambien son 
vc{lidos en otrns partes donde ocurre el flamenco .Amcricnno (ROOTH, 
1965) : 

- Existe una clara relncion entre el nivel del agua y la concentra
cion de sal : n mns alto nivcl del agua, mas baja la concentraci6n 
de sal y viceversa. 

- Una caida 0 subida del nivel del agua causa un gran cambio en la 
extension do la laguna (pnra los c~bios del ni vel del .?,gua de In 
poza !lEl Cementerio" yea ilustracion Nro. 2). 

E · 1 ., n los bnjos n~veles las pozas adquieren una co ornc~on rOJlnza 
muy caracter{stica, indudablemente debido a la presencia de algas, 
entre otrns razones. 

/ En el Sur de In isla Isnbela se encuentra un respetable numero 
de pozas, albcrgue de flamencos, de las cuales, dos son Ins prin
cipales y mas grnndes : la "Poze.. del Cementorio", que queda muy 
cerca a In poblncion de Villamil, y "Quinta Playa". La primera mide 
apr9ximndamente 1 Kril. Y ~edio de largo, por uno de ancho, toda ella 
cst a rodenda de gegctacion alta y frondosn. Su interior, salpic~do 
de~equenos islotes que se han formado de viejos arboles, troncos 
lenosos que he.n caido vencidos por los nnos y sus ramas a medio su
mcrgirse, dibujan figuras de aves, animnles 0 monstruos logondarios, 
contrastando su vejez con 01 verde lozano de las nuevas plantns y 01 
pardo color del ngua que los rodoa. 
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Semej:.-:.nte 0. ~stu os 10. :pozo. de "Quinto. Plr.yu", eon pClreeidn 
extensi6n poro m~s doseubiortu. So encuontrn 0. 17 Kruso 0.1 Oeste de 
10. poblnei6'n do Villnmil,y su nombre se debe 0.1 orden que ocupu 0.1 
ser numeradus lus plnyus desde Villumil. En sus nguus se uloju uno. 
pobluci6n que fluctGu ontre los 150 y 300, en distintus ~pocns del 
~ . 

uno y con sus ucti vid::tdos do alimontucion, de·sca.nso, usee y vuelo, 
dun un colorido especiul do atrnctivo 0.1 ambiente. 

4.- HIGRil.CION 

Como el flr:.monco on su o.rribo a Ins islns Galttp"gos, encrontrolo 
necosario para 10. supervivencin durunte todo el nno, no Ie fue 
preciso trnsladarse a lejnnoslugaros, con 10 que se eonstituyo en 
nve "no migrutoriu" (R. ALLEN). Esto 1e distingue de otrns pobla
cionos do 10. misma espccie. Sus movimientos tan s610 reu1iza do 
lagunu a lngunu dontro do 10. mismn isln, 0 de isla 0. isln, dcntro 
del rirehipie1ugo. Se pucdo comprobar 10 dicho por 1us siguicntes 
obsorvaciones : del mos de Junio 0. Dicionbro, en Quinta P1nyn, por 
ojenplo, docroce el numoro de fl:.-:.meneos, de 280 0 ulgo mcs quo so 
cuontun en los moses de Enero 0. Mnyo, a 180 6 nenos, r:1iontrns en 10. 
Poza del Cenontario, ha varindo 10. poblnci6n invcrsnmcnte. De Isla 
a Islu : En Floreana y Rhbida, por ejeLlplo, hay epocns del mo:{o on 
que cl nmncro de fl"mencos BS muy rcducido y otras on que aUDento., 
10 cual demuostrn cl intcrcruJbio de ostns "ves entre Ins Islns. 

Esto dcsplnznnionto os notorio untcs y dospues de In epocu de 
reproducci6n; untes, en buscD. de un lugar apto pnru sus D.ctividndcs 
reproduetivns y dospues, como habito 0 costumbro ancestral. Pnsndo 
este tiompo, tionon sus migrnciones espor5dicns en busen de mojores 
sitios ~linontieios 0 quizQ huyendo de algUn peligro. Para efectunr 
cstos nbandonas de lugarcs, quo 0. veces son ropentinos y sienpre on 
grupos 0 bandadas, segun opinion de o.lgunos obscrvudores, tionen un 
sistomn alga pnrocido ul de las abe jus obrerc.s : "en uno. deterr.linndu 
c>,grupucion de flnrlGncos, llru:lenosle faI:1i1in, uno 0 dos del grupo, 
est5n 8nc,~,rgac1os de cxplol'C'.r lugo.res nojor provistos, nas resgunrdn
dos 0 simp1el:1Cntc aptos pnre. 1e. foro1?eion de nidos; estos trnnsui ten 
10. noticic. a sus cornpnneros, quiones vuelnn huein 10. pnrte ~xploradn" 
(K.hHL). Pnreee que csta opinion en las Islas tionc su aplicncion, 
pucs, dn.da le. costuubro del flaoenco do ncti var su vide.. en o.grupn
ciones, no os rnro vor uno 0 dos, salir en cierto. c1ireccibn y, m~s 
tarde, volnr con ose LlisT.lO rurabo uno. bandc.da de quince 0 Lla'S. Su 
vuelo genernloente 10 he.ccn e. Ins sois de la tc.rde. 
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LUG •• j~ES FL.JlE:LTCOS ..... DULTOS FLJ..t·~ENCOS JOVENES NlDOS OCUP .. :..DOS 
1968 1965 1968 1969 1968 1969 

QUINT ... PLi ... YA 221 296 2 4 10 

B .. -... RAHONi. 2 6 0 0 0 

F. DEL CEI1ENT::;RIO 158 0 39 26 57 
PUl.mTO DEL GELl 4 0 0 2 0 

POZ: .. DBL COC .... L 6 0 0 0 0 

POZA DEL C~.NT~RO 2 0 0 1 0 

POZ .. ~S L .. :.S NIHF ... S 1 0 0 0 0 
POZ;" DE GU';I.IIi.N 1 0 0 0 0 

FOBL~'iCION VILLi.IHL 3 2 0 1 0 

PUNT.: .. MOHEHO 0 0 0 0 0 

398 304 41 34 67 

T,,~BL.I~ Nro. 2. - C:C~NSOS EN LL ISL1 .. IS .• BEL .. :" - 1 DE OCTUBRE 1968 - 16 
DE NOVIEHBHE 1969. - 8i se comp2.rn el resultndo del censo de 1968 
con el de 1969, hny uno. diferencic. de 101 flnnencos nenos. Esto 
pruebn lc-. raigrnci6n c-. otrns 1s1GS 0 En 1969 no hay nidos ocupados 
porgue In repentinc-. subidc-. del ni vel del nguQ en l("',s poze,s, corto 
el ciclo de incubc-.ci6n en cstns ~reas. 

5. - F •• CTOhES QUE HfFLUYEN EN L_. REPRODUCCION 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Ti Emen influencic. ir.lportc-.nte en lc.. reproducci6n de los flrx.1Cncos 

1. - El aislani onto. - Un luger no frecuentQ.do, prir.lOrnr.1Cnte par 01 
nOl:1bre y de otros aniunlcs. Te.I!1bi en on Gnl:ipc:.gos estn rtVO es nuy 
t{nida, posiblonentc os un trnunn hereditnrio, tc-.ntn ha sida la 
pcrsecuci6n on sus nutopnsndos; estn tinidez se canifiests m~s en 
10. ~poca de colo. Con 10. presencia de cunlquier sar cxtrnno, se 
produce innodiatc:ncnte 10. alc.rmn en 01 grupo y ecpiezan a volnr de 
un lndo a otro, sicnpre nlej~ndose de 10 que puode ser un peligro 
pnrn ellos. 

2.- Ln pracipitncibn.- Coco Ins pozns dG flamencos recibon ngun 
de lluvic quo fluye par filtrnciones do las p~rtes nltns, 10 que 
viene n disninuir 0 nunel1tt'.r (:1 nivcl d€i lns pozr..s segun lr.. Dcmor 

,iI" 

o rJ.C'yor cantidec1 de c..gu.:-c llovida, los flnr:loncos se gUl.rm par este 
fon6neno nr..tur~l parn sus nctividndos roproductivr..s; toda vez, que 
pnrn 01 Cesenvolviniento norn~l de 10 incubuci6n, os preciso nivclos 
bajos en los lugures de nidacion, 01 tienpo upto pnra Gsto os In 
~pocn frin, Junio u Diciembre, nesos on los cuules 10. precipitnci~n 
cs cfnion (Ilustracion Nro. 3) y lns tempernturns del niro y del 
narson bc..jc..s. 
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Ray nnos oxtrnordinnrios de grnndes procipitncionos, como 01 
de 1972, on que l~s pozna h~n elcv~do su nivcl hasta anognr los 
nidos (Von ilustr~ciones Nros. 2 y 3). Producido cste fcnoneno, 
los flru.1encos <::.br.ndonr.n los nidos y le. reproduccion os uulc'. 0 casi 
nul~, los .. 1uevos dcposto.n sobre IGs picdr:-,s: 0 cncinn dc pequen':.·,s 
porcionos de barro, y coco csto no los rodeo. de 10.s condiciones 
necesarins p~ra uno. incubncion correcte., se dnnnn los huovos 0, 

si nr.con los polluelos, posiblencnto nucrun. Es frocuanta en to.1os 
e.n'os vl.:,;r huevos flotnndo en 01 ngun 0 paquo'nos flnncncos roci on 
nccidos on cstndo de putrofncci6n. 

6.- ZOli;l.S DE rlID"l.CION (vee, ilustrccci6n Nro. 1). 

Lo.s Isl.::s dondo nnicbn los fl~1Cncos son, S::.ntingo e Isnbe1~. 
En Scntingo, os nuy pcque~n 10. colonin y no pnsan de 16 los nidos 
ocupadoso E1 Sur do Isabo1n, nl contrnrio, tiono dos lugares de 
rlCl.yor conccntrnci6n, Pozn del Cor.10nturio y Quint,~ Pl~.yo.; de 8stns, 
10. princra cncierrcc 1ns condiciones unbientcclus necesarins parn uno. 
eficiunte rcproduccion. RelY un rlUI:lCrO de hnstr, sotonto. P.jdos agru
pados n una distancia ~u ochentn cns. 0 un notr~ de unovotro, sobre 
tres pcqucr{os is10tcs de ciono, ontre rC~Dns y troncos viejos 0 L2 
ponetrnci6n al lugcr as cuy diffcil p~r~ 01 honbro, in~ccesibl0 
p~r~ otros nninnles, 10 quo asegur~ In trcnqui1idad de los fl~oncos. 

Los nieos son ~e bnrro con detritos vegot~las que 01 flanenco 
rccoge con su pico, nnontonn y pisotc.:--. con le-s patas 0 Cuando 11egn 
n una alturn de diez, quince 0 vointe ens., cntonces se posn sobre 
e1 y can su cuerpo vn dnndo la forr:n nhuecndo convenicnto pnra de
posi tar e1 huevo y [~bnrcarlo. Cnda pC'.re jo. pone un hucvo sol:u:1Cntc. 

L~s diconsioncs pronGdi~les de los nidos son 1cs siguicntes : 
nIta, 30 Cl:16.; di.6:uotra de 10.. b~sc, 40 Cl:1S.; di6x10trq de 10. euspide, 
25 eLlS. La fucrte consistoncia del nido, 01 aislnnianto y scguridnd 
del 1ug~r, son fnctorcs indispensnbles pera 10 buena roprodueci6n; 

En "Q,uL1.tn PIr-ya", 01 lugC'r de nickci6n cstl~ ubicnao 0.. orillns 
de 1n POZD., sobre p1nnchoncs de piedra Invn (pnhoehoe). E1 ciano cs
cnso, no muy dense y cpnrt~do dol lugar, dificu1ta 1n edificnci6n de 
nidos can 1a sufieiento nlturn y forto1cza, pUGS no 11cgnn n to~ 
ncr ni quince cc:nthwtros C.c .:--.lto y su c..1&bil construccion, no d.:--. 10.. 
seguridad que rcquicre el huevo dopositn~o 0 polluelo nncido, cunl
quier f.1ovif.licnto de su progenitor haec rockr 01 huevo sabre 10. pic-
, f' t ' ". 1 . b .,/ ," " '1 arn, 'rus rnnc.o as~ c. ~ncu :-:..c~on, 0 unn pequenn suo~ac~ ae ngun 
cO.usr:. 1n ouarto dol reciel1 ll~cido .... c.om:'s, r:. Gste lugnr tienan acccso 
nni~n1es p0rjudicin1as, gatos, chnnchos, perras 0 rases quo narodann 
1n pozn, por 10 cun1 01 exito de 10. reprocluccion as auy pcquc:Uo, un 
10 IX cr..da ciclo de incubc.cion. E1 n'unoro de nidos .::lsi cOl1stru{dos 
11eg::t b. sescntc,. 
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7.- TEMPORADAS Y EXITO DE LA REPRODUCCION 

En el recuento de flamencos del 1 de Octubre de 1968, se censa
ron 67 nidos ocupados; en el mes de Febrero del a~o siguiente, en 
Quinta Playa, lugar a donde vuelan los nuevos flamencos, el numero 
de jovenes en pleno vuelo (4 meses de edad) fue de 46, es decir 
correspondientes a los 67 nidos censados. La reproduccion, par con
siguiente, fue de un 75 %. 

Cuando el atfo es muy seco, la posibilidad de la re.producciO'n 
de flamencos es mayor. La ocupacion de nidos y la postura de huevos 
10 hacen en grupos sucesivos, un grupo el primer mes, otro mas tarde 
y un tercero a continuacion. Esto explica la presencia de flamencos 
de diferentes edades : en el mes de Febrero de 1969, en la Poza del 
Cementerio se hizo la siguiente notacion, flamencos j6venes iniciando 
el vuelo, es decir, de tres meses, 14; flamencos de un mes, poco mas 
o menos, 22; flamencos de 10 a 15 dias, 24; y nidos ocupados, 2. 

En cambio cuando el ana es lluvioso, se suspende la reproducci~n 
o se anula completamente, 10 primero sucedio en el cicIo 1969-1970; 
en un censo parcial realizado en Isabela el 16 de Noviembre de 1969, 
se censaron 34 flamencos j6venes, de los cuales 22 eran de la misma 
edad, aproximadamente dos meses, y los doce restantes, de tres meses; 
ademas se vieron doce nidos ocupados con huevos y dos huevos mas 
flotando en el agua, unos y otros abandonados por sus padres, 
debido al aumento repentino del nivel del agua de la poza, fenomeno 
que sucedio entre el 15 a 20 de Septiembre. Con esto quedo suspendido 
el cicIo de incubacion. 

En el cicIo 1970-11971, ocuparon los nidos 45 pares, de cuya 
incubacion solamente llegaron a la madurez 25, no obstante ser un 
ana normal. Esto nos hacc pensar que la falta de alimento en la 
poza puede ser la caUsa de este mal exito. 

En Santiago, donde hay una pequeKa colonia anidando, el exito 
6 v ~ 

de la reproducci n es muy pe~ueno; en al ana de 1970, de doce 
flamencos nncidos, sobrevivio uno; en 1971, de 16 flamencos nncidos, 
crecieron 3 (Informacion personal del Senor Jose Villa, Oficial del 
Pnrque Nacionc..l "Galapagos"). 

E1 cicIo reproductiv~ en esta Isla es el mismo que en Isabela, 
en los meses de Junio a Diciembre. Sin embargo, el 31 de Marzo de 
1972 fue viato un flamenco joven de 60 draa aproximtidamente, en 
Bainbridge (M.PH. Kahl - PRELIMINARY REPORT ON FLAMINGO PROJECT -
Enero a Mayo 1962). Parece que sa trato de una incubacibn a des
tiempo. 19ual fenomeno se observa en Isabeln; no es raro ver uno 
o dos flamencos ticrnos en cualquier mes del ano. 

Tambien en el aho de 1972, el cicIo de incubacion fue inter
rumpido, debido a la abundante lluvia que ha mantenido alto el 
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nivel del ngun de In pozn (ven In ilustrnci6n Nro. 2). En los meses 
de JuniCl y Julio, 01 lugnr de nidncion fue visit.:::.do tn:n solo por gru
pos de 2 y 7 flrunencos, los que abnndonrron 01 lugnr ~'l oncontrnr 
los nidos nnegn.dos por el ~guo.. 

En 01 mes de Agosto cowenzo n bn.jn.r el nivel del nguo. (ven. 
L'-lustracion Nro. 2). Entonccs, diversos grupos en distinctos dins 
a lns sois do In tarde genernlmento t volo.ndo sobre Villamil, veninn 
del Este con diroccion n In Poza del Cementerio. Hncin los primeros 
d{ns del Lies de Scptiembre, 42 flamencos, concentrndos en el lugor 
de nidncion, se hnllnbnn en plenn fo.cnn reproductivn. Ocupnron 
sucesivamente los nidos que ten1o.n m6s nlturn., 0 sen los que estnbo.n 
DnS descubiertos. De los tres sectores donde estan ubido.dos los 
nidos, tuvo preferencin el que estu n. 10. orilla, seguraoente por 
tener Donos probabilidnd de inundo.rse. Ho.sto. el 22 de Soptiembre 
csto.bnn ocupnr doce nidos. Ho.b{n nuchn o.ctivido.d, incluycndo 
copulncioncs. Dc 10 n.m. en ndelnnte, grupos do siote 0 dioz 
flnDencos, volnbnn de . ~ un extremo al otro do In pozn 0 en 
derrcdor del lug~r do nidnci6n, dnndo con ello meyor brill~ntcz 
nl pniso.je. 

Los primoros d!ns de Octubrc ho.b{nn no.cido dos polluolos, 
cunndo volvio 0. subir el o.gun de In pozo. (veo. iluatr,:1.cion Nro. 2). 
Con €lsto enpczo.ron n inquietnrse y dosplnznrsc los flaccncos. Hnstn 
01 25 de Octubre no quedo.ron on 01 lugar de nidnci6n sino trcB 
pnres, os dc:cir, quednron ocupndoB tres nidos. En 01 nguC'. se vioron 
flotnr los hU0VOB do los nidos nb''lndonndos. El 15 de Novi0obre vola 
In. ultion. pnrojn. sobre Villn.nil, nb~ndonnndo 01 nido. Quodnbnn en el 
lugnr de nidnci6n los dos flru:1E:nCOS poquenos, espernndo el crecir'.icnto 
clo sus nl:.:ts p,::'-rn tnobien vol::-er J.~os. Con csto so ternino el ciclo 
de incubo.ci6n en Isnbeln en 01 ano de 1972. 

8.- EL CO~WORT~~IENTO DE REfRODUCCION 

El tionpo de colo 0 copulacion de los flamencos vS de dicz a 
quince d1ns nntes do la posturn do huovos. En estos clins, hcnbrns 
y Dachos cfiobinn de plurlajc y se reviston de un color rojo encendido 
y atrnctivo. Hn.y intenso Doviniento y vuel~n en bandndns do un 
Qxtreno C otro do ln pozn. 0 h~cin lns pozns vecinas cun gran bulln, 
10 cual so hr.cc Dtls notorio de dicz a once de In nc.nl.nn y do cuntro 
a cinco do In tnrdo y nuchns voces on nltns horns de 10. nocho, 
especialnonte cun.ndo estcts son do lun.::t. Tnnbien en (;stos d{nG y 
n.l torninnr 01 cicl0 de reproduccion, realizC'.n un vuelo ospecial, 
que yo 1.1C ntrcvor{n n lln.t1nrlo, ''In d:::.nzn del aDor"; en Ins princr:1s 
hor:.:ts de In nnno.nn 0 hc.cin el cropusculo, s"lcn en bnndndn de In 
pozn y vuolan hncin. In. orill:.:t dol Dnr. Al llcgar 0. 12 nltura dol 
ultino nivel dol ngun., os <lecir, donde nuoron lns olo.s en In plnyn, 
de tiencn su vuolo y qu~dC'.n nloteando on un solo punto todos, duro.nte 
diez a doce sogundos. Vuolnn luogo en torno n In. orilln. dol l]~.r y 
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ejecutan la misma operaci6n una 0 dos veces mas y emprenden su 
retorno al nido 0 se alejan del lugar con rumbo a otra isla. Que 
pueda significar esto ? Aun no esta averiguado. Son muchos los 

~ T ~ secretos de la Naturalesa todav1a por conocer. an solo podemos 
admirar el conjunto armonico, interviniendo elementos como el sol, 
la admosfera, el mar, para producir un efecto maravilloso, cauttvador 
por 10 pronto a los ojos del hombre, unico eer que aprecia, mide y 
goza. 

Despues de las dos semanas de cortejos amorosos, se dedican 
a preparar, macho y hembra, su nido, uno del ana anterior 0 simple
mente construiendo otro. Una vez puesto el huevo, 10 incuban entre los 
dos progenitoreso El modo de incubacion es semejante al de la generali
dad de las aves, abrigando con su cuerpo el huevo, para 10 cual, los 
flamencos, posan las patas sobre el nido y doblando las piernas, de
jan caer suavemente su cuerpo; con e1 pico acomodan e1 huevo a fin 
de que sea cobijado integramente. No todo e1 d{a permanece el ave 
en esta postura, se levanta per{odos cortos de tieppo, no se si por 
descanso 0 por ser esto necesario para el exito en 1a reproduccibnj 
mas tampoco 10 abandonano Desde 1a seia de la tarde en adelante, de 
distintos lugares de la poza 0 de pozas vecinas, empiezan a llegar 
flamencos, hembras y machos, a1 lugar de nidacion, posib1emente para 
el relevo en e1 cuidado del nido. No se ha podido a?n comprobar la 
hora y el modo como 10 hacen. 

E1 tiempo que tarda en salir el flamenco tierno es de 28 a 
dl.~aso 30 Una vez nacido, permanece bajo e1 abrigo de sus padres 

dUrante aproximadamente una semana, al cabo de la cual sale del 
nido y empieza a unirse con los de su edad, con los que forma grupo 
y camina 0 nada, al principio, sin a~ejarse del nido y de sus pa
dres; mas, conforme van madurando, se apartan de el10s en busca de 
alimentos. Sus progenitores supervigilan muy de cerca a sus respec
tivos hijos por pocos d{as y luego abandonan totalmente el lugar. 
Este abandono que, a primera vista, parece renido con los buenos 
imstintos paternales, tiene su explicacion 

a) la seguridad de los pequenos flamencos, pues, no tiencn encmigos 
que los danenj 
b) les dojan1a posesion absoluta de la poza con abundante alimonta
cion, la que disminuir!a seguramente con su presencia; y 
c) su instinto migratorio que 10 rclalizan de isla en isla 0, por 
10 monos, de poza en poza. 

A los dos meses do nacidos empiezan a colorear sus plumas y 
a los tres mesas, blanquecinos aun, vuelan lejos en bUBca de mejo
res ambientes. 

En el 
micnto y el 
nas parojas 

J " ano de 1972 se observo en forma mas dctenida 01 oomporta-
desarrcllo de los dos polluelos que naoieron y de algu
que anidaban : 
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E1 3 e.o Octubro nncio 01 priDor f1n.rwnco. Pcrno..nccio en 01 
nido, cobijo..do y nnpnro.do por sus pndres closde 01 3 hnsto.. 01 10 
de Octubro. l1ientro.s que c:stctbo. en 01 nido los sioto d!o.s, 10. 
n1iLlentncio"n rocib:la de sus pn<1ros. En uno do estos dlus obsorve 
que a las onco de let nnnnnu ln henbra. so..li.5 del nido y busco <1.1i
Dento cercn do 61 durnnte un cunrto do horn. Vo1vi5 0.1 nido y se 
pos6, co10cnn<10 0. su tiorno hijo 0. 1n d~rechn cubriendolc con 01 
0.10.. E1 pequeno f1o.Denco snco 10. ct'.boza. por 10. a.xi1n dol n1e.. 
derocha y. on esn posturn 01 flnnonco nndro 10 nlinonto. El 
polluol0 introdujo su pica on 01 do su nc.clro durnntc cuntro 1:1inutos. 
Duspues to:::10 nguet ln nnclro y porno.nec{o cobi jnnclo nl f1nuonqui to. 

E 
." .1\..... • ;'. II' 

1 d1n 10 de Octubre el pequeno sa110 dol n1clo y CaDenza n. 
buscnr por si nisDo su o.1inontncibn en conpnniet de su nndro clurQnte 
los prineros cinco dins. Pasndos ostos, 01 po11uelo norod06 solo 
el 1ugar de niclc.cion. Innediettnnonto quo 01 nido quod6.libro, fuo 
ocupnelo por otro pnr. En cunnto so poscsiono, 10. nuovn duofin dol 
nielo, ostuvo sobre el por espncio de tros dIns (10 n1 13 de Oc
tubre), 0.1 cubo cla los cunles puso 01 huevo (en otros cnsos ob
serve uno. pornnnonciu clo iguo.l uuraci6n nntos de In pucstn dol 
huovo). El 13 de Novienbre l.n. pnrejn nbnndono su nido 0.1 no tenor 
6xito, 10 dojQron y vo1nron fuera del 1ugar. 

E1 15 do Octubre nncia (ltro f1nnenco, quo ocupe 01 nido cun 
sus pudres hastn 01 24, foehn on que sa1io cla1 nido y sus p~drcs 
1e clojaron en co;~:pan{a de otro f1ancnco tivrno. 

ACLARACION 

Los dQtos que antcceden son fruto de observaciones personn1cs 
duranto cinco arros, reportadas luego a 10. Estncion Bio1ogico. Char
les Darwin en Santa Cruz. 

PC.ro. snbc:r 01 nive1 dol Clg1.Hl de 1ns POZc.s 9.01 Ce;:wnteri·:) y 
Quinto. P1o.yn, por insinu[lci~n del Dr. Tj. de Vries, instr.lml·)S uno. 
reg1a Darco.do. en C1:1S. dol 1 al 100, on .una y. otra poza; on 10. pri
Dorn 01 17 de Novienbre de 1969 ~~jnndo 01 ~ltiDo nive1 ~n 0,50 ns. 

~" cono base. y OIl Quinto. P1~'Yo. 01 21 de Dicicnbre c~ol uis;::o hne. con 01 
G1tino nive1.bo.so on 0,40 DS. Todos los 6esos se haec 10. debido. 
observnci6n y este hn sorvido po.ra las c6nc1usionos quo antccedon. 

RECONOCIlVIIE:NTO 

Agral1ezco i:my sincerecr,cnto n1 Dr. Peter KraDor, Director (:e 
10. Estnci6n Bio16gicD. Chnr1cs Darwin, par hQberoc prcstndo todo 01 
np~yo ncccsD.rio en 10. publico.cion del prescntc o.rtIcu10. 
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SUMARIO 

Este nrticulo os In conpilncion de notas tonndns dosdo 1968 
0. 1972, accrcn de In poblncio'n del Flnnenco Aocricano (Phoenicop
terus rubor) que vi ve en las Galt1pngoo. El cnr:lpo de obsorvnci6n 
fueron las Ingunns ccrcnnns 0. la poblaci6n de Villanil, en Itt 
costa Sur de In Isla Is~bela. Se incluyen ndcnns corto.s noticias 
de Ins pequonns colonins que tienan su lugnr de reproduccion en 
Jo.ocs Bay y Bo.inbridge (Sonbrero Chino) en In Islo. Santio.go. 

La poblo.cion total de flnnencos en Ins Islns Gnl~pngGs puede 
estinarse de 500 0. 700 individuos. 

, / 

Se hnce 10. doscripcion tnnto de los lugarcs de nidacion, cono 
de las areas frecuontadns par los flnnencos en buscn de nlinento 
(vcr 01 napn, ilustrncion Nro. 1.). 

En bnse de estns obscrvncioncs se tiene 10. evidencin con
cluyente del noviocinto interinsulnr de cstns eves. 

Por 10 nonos el 70 par cionto de le reproducci6n tiene lugnr 
en 01 Sur ~c l~ Isla Isnbeln. Se ha rogistrndo en In Pozo. del 
Ceacntcrio, corcn 0. Villnnil, el no.yor axito reproductiv~. 

Un f~ctor deterninnnte del exito de 10. reproducci6n, os el 
nivel del o.gua en lRS lo.gunns donde est~n los lugnres de nidnci6n. 
El nivel cs n~s bajo en 10. ostnci6n fr~nt de Junia n Dicienbre, 'po
co. en 10. que tiona lugnr In rcproduccion. Las fuertos precipita
ciones o.uncnto.n 01 nivel del ngua e inundan los sitios de nidnciO'n. 
8i tnles lluvins continunn durante 10. sugundo. nitnd dol nno (cono 
en 1972), se nnuln le roproduccion 0 sir.1plerlCnte quedn interrunpic.1a. 
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Cadn huevo es incubo.clo do 28 .:\ 30 t1ia.s. Lo. prinero. scna.nn 
de, vida, 01 jovon flmlCnco perrmnece en 01 nido y os a.linonta.clo 
par sus po.dros. Pasa.dos estos dins dojnn 01 nido y buscnn par sf 

" 1 I" t . '" . t 't P d ' .-1:11S006 a. 0. 1~on [tC10n Jun 0 n sus progen1 orcs. ocos 10.S ens 
tnrdc, los o.dultos a.bo.ndono.n 0. los polluclos y In laguna. Esto. 
conductn posiblencntc provicnc In conpctcncia en In nliDento.ci~n 
entre los ndul tos y los j6vcnes on el 6roa. ele rcprollucciO'n. 

This publico.tion represents 0. coopilntion of notes on the 
Galnpngos populo.tion of tho ~lest Inclictn Flaningo (Phoenicopterus 
ruber), t.:U\.en fron 1968 to 1972. The flcningos wore observed in 
the salt water Ingoons close to the village of VillD.l:1il, on the 
South Co~st of tho Island of Iso.belo.. Notes on the snaIl breocling 
colonies of the snIt cr~ter in JDL10S Bay and of Bninbridge Islo.nd 
Socbroro Chino) ~rc also inclueled. 

The totnl populo.tLm of Gn.lf:pngos Fln~lingos no.y be ostir.latocl 
nt 500 to 700 inJivieluo.ls. The distribution of all brooding nrons 
and of the no.in feoding arens is closcribed (soo Dnp, illustrntion 
No. 1-). 

Conclusive ovi~enco of intGr-isl~nd novenents is given. 

lit loc-st 70 % of nIl brcocling tnkes p1act:> in Southern Isnbe1n. 
The highest breeding success has been observed in the "Pozo. del 
Conenterio", close to the village of Vil1ru:1il. 

An inporto.nt fa.ctor detcrnining the success of brooding is 
the wo.tor-levol in the lnguons wh<.:;rc nesting tc.kes plnco. The 
level is lowest in the cool seo.son fron June to Decoubcr. Tho.t is 
when brccc.~ing tekos pIneo. Strong rninfalls result in high wC.tor
level and in flooding of the nesting sites. If such rninfa1l 
continues through the second hn1f of tho ycnr (like in 19?2) 
breeding is entirely prevented or aeve:roly reduced. 

The single dgg is incubnted for 28 to 30 do.ys. For ~bout the 
first week of their life tho young stny in the nest cnd nre feel by 
the pnrents. ~ fow unys l~te:r the ndults leave tho yeung and tho 
lagoon. This behnvior possibly prevents food c0cpotition botween 
the adults and the flightless young in tho brooding area. 
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THE GALAPAGOS OPUNTIAS ANOTHER INTERPRETATION 

by 

Gerald K. ARP 

Division of Biology 
Kansas State University 
Manhattan, Kansas 66502. 

A visitor arriving in the Galapagos Islands encounters a 
vegetation dominated by the imposing and impressive arborescent 
opuntias. They reach 10 m in height and bear a straight, thick, 
trunk which remarkably resembles that of a Ponderosa Pine. The 
trunk is topped with a spreading canopy of pads, each of which 
is up to 50 cm long and 30 cm wide. These opuntias are everywhere 
conspicuous, both in the thorn forests and on the otherwise nearly 
barren islets. 

The trunRsof these cacti have been discussed sporadically 
through the years but it was not until the mid-1960's that E.Y. 
Dawson (1964, 1965, 1966)'proposed that the elevated habit of 
these plants was a response to foraging by the Galapagos tortoises. 
Dawson concludes that tortoise-foraging selected for the tree-like 
habit which can grow above the animals' reach and also selects 
against prostrate and suberect forms upon which they can feed. He 
offers evidence that the tallest forms exist on tortois.e-inhabited 
islands, while shrubby forms occur on islets without tortoises. 
Dawson further supports his contention by noting that the arborescent 
Galapagos opuntias could avoid predation by their development of 
upright plants from seed or fallen pads. As the plants grow, each 
successive pad develops on top of the previous one so that an un
branched column of pads results after some years. The lower pads 
of the column develop a heavy armament of long, thin, depressed 
spines that often obscure the stem. After a number of years, the 
spine covering is sloughed off the trunk and is replaced by a scaly 
cinnamon-colored bark resembling that of a Ponderosa Pine. Atop the 
straight trunk a canopy of pads develops over the years and ultimate
ly reaches a height of 2 to 10 m. 

It seems more plausable, however, that these spectacular opun
tias are a product of their long-term competition with the woody 
flora that surrounds them. In June, 1971, I visited Santa Cruz, 
Santa Fe, Champion ncar Floreana, Floreana, Baltra, Espanola, and 
Plaza~. I noted that on every island visited the opuntias were al
ways the same height as their associated woody vegetation. On moist 
Santa Cruz, Opuntia echios var. gigantea reaches 7 to 10 m in height, 

- 33 -



as do the other trees, shrubs, and vines of the area. The xeric 
island of Baltra contains opuntias and shrubs only 1 to 2 m high. 
On Santa Fe, one finds tree opuntias of 4 m and associated trees 
and shrubs of the sume height. Were the tortoises the selective 
factor, one might expect all the opuntias to be only about 2 m 
high, enough above tortoise-reach so that the plants could easily 
branch without being eaten. However, the opuntias always roach 
the same height as their associated vegeto.tion, whether the vege
tation is 1.5 m or 10.0 m high. Thus, it seoms that the selective 
factor is not the endemic tortoises but the surrounding vegetation. 

Dawson's premise is partially based upon the implied assump
tion that these unusual arborescent opuntias are derived from a 
prostrate ancestry (sec also Thornton 1971 p. 132-135). He over
looks the fact that many opuntias exhibit a tree-like habit. A 
review of Britton and Rose (1919-1923) reveals that fully 97 of 
the approximately 250 species of Qr21~~i~ listed (38.8 %) may be 
classified as arborescent (to 17 m high in o. braziliensis) to 
subarborescent in habit. Other research (Marshall and Bock 1940, 
Boke 1953, Hunt 1969) yields evidence that the arborescent habit 
is an ancestral trait in the Cnctaceae, common to most primitive 
genera (Cereus, Opuntia, Pereskia, and Pereskiopsis), while the 
prostrate habit is derived (Echinocereus, HanuaillDrio., and Robutia). 
Cleo.rly tree-like cacti o.re not nocesso.rily either rare or derived, 
o.s supposed in D~,wson' s nrguments. 

Dawson discusses the long spines of the juveniles o.s a 
defense against predation, but he fails to note that these spines 
are brittle and may be easily brushed away (e.g •• by a hungry 
tortoise). Moreovor~ the aroas of greatest tortoise dominance 
usually have the highest moisture lovels of the island.In these 
moist water areas the stem spines are poorly developed, weak .omd 
sparse, presumably in response to the mesic conditions. Since the 
abundant and long trunk-spines of Opuntia echios nre so brittle as 
to be of little defense, then the quostion of their significance 
arises. These spines might function in any of several ways including 
water obsorbtion, wntcr (vapor) condensation, shade production, hent 
radintion, or ns a shield against ultra-violet light. A curious 
parallelism may be seen in the cacti of the Gal~pagos : nIl known 
species of the islands, including Jnsminocereus thouarsii and 
Brachycereus nesioticus and the assorted Opuntia ssp., bear long 
stem spinGs on the young plants. Of those pl~nts observed, all 
exhibited more and heavier spines in exposed rocky positions than 
comparnble seedlings in more mesic or protected positions. 

The fact that tortoises eat opuntias is fundnmentnl to the 
Dawson argument. Indeed, these animals do cat them, spines and 
nIl. It is, therefore, difficult to undcrstnnd why the tortoises 
would consume only the spiny fallen pads or spiny branches, but 
not consume the spiny stem pads of young plants as Dawson suggests. 

- 34 -



If the selective pressure of tortoise grQzing were strong enough 
to remove low-branching opuntins during mesic times; and thus 
direct the evolution of the opuntias, then starvation during the 
dry season would eliminate, by over-grc,zing, all of the opunticu; 
seedlings, brittle spines and all, especially from the low dry 
islands like Santa Fe. Yet, such is not tho case, as these cacti 
are quite common on Santa Fe and other low islands. Dawson notes 
that the Galnpngos opuntias have large seeds, yet not all do so. 
Opuntia echios has seeds of only 3 to 5 mm in diameter. The related 
Opuntia megasporma docs have the largest seeds in the cactus family, 
with seeds to 17 mm in diameter. Dawson felt that these large seeds 
provide sufficient energy to develop a large plant quickly enough 
to avoid predation. Opuntia megasperma reaches tremendous develop
ment on Champion near Floreana, where no tortoises exist. It is 
more likely that these heavy, large seeds do not distribute well, 
a definitendvantage in an island environment where well-dispersed 
seeds will most probably land in the sea. Also, thes~ large seeds 
could provide the energy necessary to produce a large, drought 
resistant seedling, necessary to survive on the desert islands 
whore Opuntia mogasperma is found. In a study of Opuntia seedlings 
under cultivation, Wiggins and Focht (1967) found that O. echios 
seedlings were not able to reach a size that would exclude them 
from predation in the first year of their existance. This conclusion 
is not surprising, as cactus seedlings are noted for their excessi
vely slow rates of growth in their first years. I have studied 
spine growth on several species of Opuntia, especially Q. polyacantha 
var. trichophora and Q. erinacea var. ursina. In all cases where 
long spines are produced, the plant requires at least two years 
for each of these spines to reach its fullest development and two 
or more years for all additional stem spines to develop. Clearly, 
these latter observations suggest that complete protection from 
predation, etc., requires more than one season and leaves the 
youngest seedlings vulnerable to predation. 

If one accepts the premise that these cacti arc responding 
to interspecific plant competition, then the question arises as 
to why to these opuntias do not branch when young. Most c~cti seem 
to require tremondous amounts of light to develop propc:rly. The 
Gal~pagos opuntias are no excoption, as those developing in shady 
habit~ts were found to be weak and relatively spineless. The 
f~stcst way to grow out of this tangle of shade-producing vegetation 
which develops in tho rainy soason on all the larger islands is 
simply to grow each now pad atop the one bofore it, without ex
pending energy on seemingly useless branchos. This habit appears 
quite efficient and would allow the developing plnnt to achieve 
the competitive advant~ge necessary for its survival. It is also 
worth noting that the larger islands have tho wettest areas, 
tallest forests, densest undergrowth, and tallest cncti. On dry 
islands the shrub community is smaller and the forests and opuntins 
arc shorter. There is a selective advnntage to being short on a 
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dosort isl~nd, other th~n the obvious l~ck of growth-promoting w~ter. 
Opuntias frequently drop pads in tines of drought. If 0. plant is 
short and Vlell branched, with many potenti~lly expendable brtinches., 
it would be bettor able to sacrifice branches in times of drought 
without jeop~rJising its welfare. On the other hand, a tall plant 
wi th few brnnches would ho.vo fower oxpcndiblo portions vlhich could 
be shed without jeopardising the pl~nt's welfare. 

Finally, if the t1.rguments presented hore oro reasonable, then 
why do most islnnds with or without tortoises, have predominantly 
arborescent opuntias while n fow like D~rwin and Wolf support 
growths of Opuntin hollori, a prostrate forn ? Isolntion nnd wind 
probably account for the maintenance of Opuntia helleri as a prostrate 
form, for it grows only on the dry windy islets well to the north 
of all other Gal~pagos islands. Selection would act to produce a 
prostrate form on those islets, nnd physical isolation would re
inforce this selection and protect the prostrate cacti fron the 
"polluting" genes of the arborescent forms to the south. Since 
large populations of the arborescent, reproductively healthy 
opuntins grow on all tho Inrge islnnc1s, it may be presumed that 
progeny froD tho arborescent forns will periodically reintroduce 
the "c..rborcsccnt" genes to the dry isl~nds surrounding the lnrge 
wet isl~nds. Therefore, while selection on dry islnnds, i.c., 
Baltra, Santo. Fe, or Plazas, would favor prostrate forms, the 
continunl reintroduction of "arborescent" genes to these popUlations 
would yield a group of pl~nts with a strict arboroscent habit but 
a Dature height of only 1.5 to 2 n in some cns(.:s. 

Thoroforo, I would suggest that the arborescent habit of 
Opuntia echios nnd its relntives of the Galttpngos Islr..nds nre n 
product of cODpetition with other woody vegetation, r..nd not a 
product of fornging by tortoises. 
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Nmv-s FRON THE CHARLES DARWIN RES2ARCR STATION, GALAPAGOS 

Conservation and Scientific Report - July 1972 

TORTOISE CONSERVATION IN TRE FIELD AND UNDER CONTROLLED CONDITIONS 

The hope that the slow but ste~dy decline of the tortoises of 
S~ntn Cruz c~n bo stopped has bcconc brighter than eVLr. Their re
production ~as sovurely cut down by the introduction of donustic pigs 
liberated on this island about 45 yoars ago. The control of pigs is 
of high priority on Santa Cruz and constant hunting by tho settlers 
and Park wardens hns brought down their nunber considerably in the 
last fow years. However, since our experience shows that only a 
single pig can destroy the greater part of the eggs laid, all nests 
nrc protecte:d by tonpornry walls of rock. These wnlls prevent the 
pig froD rooting out the eggs and are rODQved when the young hatch. 
Killi~g tho pigs, and protecting the eggs, has resulted this ye:ar 
in the Dost successful hatching soason ever observed; 115 ne:sts 
were protccted by the walls and cl030 to 700 young were hatched. 
The survival of tho young is still very soriously threatened by the 
pigs, but we arc confident that a large proportion will survive. 
The effort to breed this subspecies .under controlled conditions 
has beon abandoned, but tho fow lnr~e individunls that arc still 
kept in one penn reproduce regularly. 

The Nntionnl Park Wnrdcns found that the reproduction of 
tortoises on Cerro Azul is severely linited by pigs in tho aren of 
San Pedro cnd by dogs in the ('.ren.a of Lns Tablns ,::nd Igun.na Cove. 
Nests were protected with tenpornry rock walls in Scm Pedro the 
first tiDe this yoar. In Las Tablns tho dogs do not dig out the 
eggs, but they kill the najority of the young after hatching. 

On San Cristobel the dogs have learned to dig out the eggs. 
During tho past senson the wardons tried to protect the nests 
fron the dogs with rock wnlls, but without success. ~'hc fe:w eggs 
the dogs 10ft were taken to Santa Cruz for hatching. But it turned 
out that they had been laid vory Inte in the senson and were 
dru.:.aged by the trnnspcrt. Only ono yeung hatched. Nornally eggs 
should be trnnsported as shortly before hntching as possible in 
order to avoid daDngo to the uDbryo. We learned froD this that on 
Snn Cristobal tho dogs can be kept away frOD tho tortoise eggs 
only with wire netting nnd we shall nct nccordingly next senson. 

On Pinto.. the PC'.rk vv:'.rdons f'::lUnd one Inrge goo:.} locking 
Q • .£. abingdoni and they br,ught it to tho Tortoise Rnising Center 
on Santa Cruz. They nro now searching for a nato. If it is found, 
there is a chance of survival for this subspecies. 
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The following nuobers of hatchlings froD the breeding senson 
1971/72 are presently kept at the Tortoise Raising Center : 

SubsEecies Nuober 

SC'-nta Cruz 6 

Scm Cristobc.l 1 

Santio.go 20 

Espanola 6 

Cerro Azul 28 

Pinzon 23 

BEAGLE III NOW UND~R ECUADORIAN FLAG 

Tho Ecuadorian Defense Minister, other high governnental 
officicls and the Anbnssadors and Consuls of various countries 
were present when the Darwin Station's new research vessel was 
changed over froo British to Ecuadorian registry on Mcrch 1972. 
The event was widely published in Ecuador by the press and by 
television. 

GOAT POPULii.TION 

Exotic aninals that nrc introduced into a favorc.ble cnviron
oent oay build up to a trenendously large population. This is a well 
known fact. If no other control exists, food scarcity will bring 
the population to a "crash" when resources erc depleted, but by 
that tioe serious daoagc will have been caused in the indigenous 
ecosysteD. 

The goats introduced in the Gale.pagos are only one of nany 
cases of this kind of destruction and a horrible eXULlple is furnish
ed by Pinto. where gonts were introduced on that island only 15 years 
ago. It is very difficult to estinnte thoir nuober accurately, and, 
in the lC'-st issue of this bulletin, we published an estioate of 12-
20000 goets, which, we believed existed on Pinta at the cnd of 1971. 
Readers, who were not acquainted with their phenooenon, nny have 
thought that our estinate was incredibly high, and oven professionals 
were probably sceptical when taking the difficult environoental 
conditions of the Galnpc.gos into consideration. Scepticiso is 
legitiDcte when an estinnte is not based on careful surveys over 
a long period of tine of the entire populetion and the nninnls are 
not nerked. 
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The estir.1c.tc we n~de in 1971 was just ,,< rough guess but, during 
the last eight couths, we visited Pinta on three occasions c.nd now 
carefully cstio:'..to that the populc..tion wc.s not below 20000 in 1971. 
This nUl:1bcr hns now bc.:en reduced by the eliL:inc.tion of 0.. great pnrt 
of the population by the Nntional Park Service. But the Service will 
hc..ve to return to the t~sk rupeatedly if tho goats are to be brought 
c..t least close to extcrcination. 

TOURIS~1 AIm CONSERVATION 

The World Wildlife Fund is presently financing a long te:rn 
pro;j,ect with tho o..iu to detect ets eo.rly us possible c..ny j.nfluence on 
Gulo.pc..gos wildlife which nay be Que to the increasing flow of tou
rists to tho Archipelago. 

Of course everybody agrees that ono of tho functions of a 
N:--,tione'tl Park is to sc;rvo as a center for scientific and oducc..tional 
enlightoru.lcnt and that it therefore should be wido opon to the public. 
But we huvo 0xpc;rienccd in other National Parks of the world thc..t 
be.dly controlled tourisr..1 und sonetil:!os the sheer nunbor of visitors 
rJ.D.y lend to the dotorior.:1.tion of those areas. The GalnpL"'.gOs ,::reno 
doubt one of the nost v.::..lunble Nc..tionnl Po.rks of the world, u j0wol 
so to spenk, r.nd, therefore, a great nunber of scientists, o..nd 
conservationists were alo..rned when they hoard about tho incronsing 
nW:lbers of tourists who visit the Islo..nds. 

Under this W W F project the arecs that are nost visited are 
checked regulnrly. So far the general inpression is thct the dis
turbances by tourists are liDited. In sone areas, where it alnost 
was expected that visitors would influenco wildlife negatively, 
like Puntn Suarez, Punta Espinosc and Plo..zns, no cht'.nge weB detect
ed so fnr, excopt SODC trn.'":lpling of tho veget.::ttion in very lini ted 
arons .. Sor.1o .::tnhw.l species bCCDL1c extrer.101y tane, like the Bluc
footed Boobi(;s on Punta Suarez and tho L:::nd Iguanns on Plnz['.s. 

Howcv0r, the colonies of troe- and bush-breeding seabirds 
have suffered by being disturbed. Dr. M.P. Harris was the first 
one to point out half .::t ye.::tr .::tgo thnt the nunbcr of breeding 
Frigate-birds .::tnd Red-footed Buobies on Gcnovcs.::t and of Frigntc
birds on Scynour h.::td dccrecsed in the last years, Especially in 
arons that were nost visited. 

Wo have observed tourists nnd soen the disturbance they cnn 
crento. In order to photograph a Frigate-bird, nnd its pouch at 
its cost striking, the tourist Dny onter within the colony, or 
walk right through it, scaring off incubating birds right nnd loft. 
The oo..n with 0.. C[l.L1era can be equally dostructi ve them one with a 
gun as the frightened pnrc:nt often c:islodgos its eggs or s[1o..l1 
young which fnll to the ground where they nro lost and, if they do 
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not fall, they cnn be equally destroyed by being exposed to the sun. 
Moreover, an unoccupied nc.st irmediately serves as a source of ncst
building natcrinl to other Frigates who ceoc swooping down and rip 
the nest apart in a nattor of ninutes. But also just chasing up non
breeding birds nay have an effect. They subsequently abandon the 
area and will not breed there. All this leads to thinning out of the 
colonies and dostruction of the very features the visitors cane for 
in the first place. 

RUles of thunb h~ve had to be established : on Seynour Island 
Frigates should never be approached closer than 40 n (130 feet) and 
Frigates and Boobies on Tower Island not closer than 6 n (20 feet). 
But respect for these restrictions needs strict supervision and the 
National Park Service is currently working out a systen of regulations. 
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NECROLOGIE 

David LACK 

1910 .. 1973 

Ctest avec beaucoup de tristesse que nous avons appris la mort 
de David Lack survenue a Oxford le 12 mars 1973 a l'issue dtune pe
nible et inexorable malalie. 

Ce n'est pas ici la place de retracer la vie de ce grand orni
thologiste et biologiste britannique dont les travaux font autorite 
a travers Ie monde. Il est I'auteur de nombreux ouvrages et publications 
consacres a I'ecologie des .oiseaux, aux migrations et a l'evolution. 
Nous voudrions simplement rappeler l'ouvrage fondamental qu'il a 
ecrit sur les Pinsons de Darwin. Ce livre, DARWINS' FINCHES, paru en 
19L~7, a ete ecri tala suite d tune mission que David Lack accompli 
aux Galapagos en 1938. Nous pouvons temoigner que c'est de ce livre 
que sont sortis tous les travaux recents sur l'ecologie, l'ethologie 
et l'evolution des Pinsons de Darwin, dans la redaction des grands 
evolutionnistes britanniques, et en se basant sur l'ecologieo David 
Lack a depuis cette epoque poursuivi de nombreux travaux sur les 
faunes insulaires, tout comme son illustre predecesseur Charles 
Darwin. C'est sans doute aux Gal~pagos qu'il avait trouve ses pre
mieres inspirations dans ce domaine. 

Au nom de tous ceux qui oeuvrent aux Galapagos, nous prions 
Mrs David Lack, qui collabora si etroitement a l'oeuvre de son mar~, 
de croire a la part que tous prennent a ce grand deuil. 

Jean DORST. 
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FUNDACION CHARLES DARlrJIN PARA LAS ISLAS GALAPAGOS 

CHARLES DARWIN FOUNDATION FOR THE GALAPAGOS ISLANDS 

FONDATION CHARLES DARWIN POUR LES GALAPAGOS 

Creee sous les auspices de l'Organisation des Nations Unies pour II 
Education, la Sciences at la Culture (UNESCO) 

1, rue Ducale, 1000 BRUXELLES (Belgique) 

President d'honneur : Sir Julian Huxley 
President: Prof. Jean DORST, Museum National d'Histoire Naturelle, 

55, rue de Buffon, 75005 PARIS, France. 
Vice President dlhonneur : Dr. Lo JARAMILLO, Ambassadeur d'Ecuador, 

37, Jabotinski, JERUSALEH, Israel. 
Secretaire general : }'Ir. G.T. CORLEY SHITH, Greensted Hall, ONGAR, 

Essex, Grande Bretagne. 
Secretaires pour les Ameriques : 
Secretaire administratif: Dr. D. CHALLINOR, Smithsonian Institution, 
------U:S:-Nationa!-Museum, WASHINGTON D.C. 20560 - U.S.A. 
~~:~~~a!r;_~:i~n~!!!s~~ : Dr. T. SIMKIN, Smithsonian Institution, U.S. 

NatJ.ona.! }1useum, WASHINGTON D.C. 20560 - U.S.A. 
Hembres du Conseil Executif : Sir Robert ADEANE (London), HH. Luis 

AYORA (Quito), J.G. BAER (Neuch~tel), Sir T.BARLOW (Wendover), 
lfj}'I. C.BONIFAZ J. (Quito), J. BOUILLON (Bruxelles), F. BOURLIERE 
(Paris), G. BUDOWSKI (Morges), H.J. COOLIDGE (Beverly), Ie.CURRY 
LINDAHL (Nairobi), I. EIBL EIBESli'ELDT (Percha/Starnberg), J .-P. 
HARROY (Bruxelles), F. MASLAND (Carlisle), G. MOUNTFORT (Blackbo18) 
S.D. RIPLEY (Washington), P. SCOTT (Slimbri~ge). 

Commission scientifigue consultative : 
President: Dr. Ira WIGGINS (Stanford, Cal., U.S.A.) 
Secretaire general: Dr. David SNOW (London, England)Q ------------------

Buts et objectifs de la Fondation Charles Darwin pour les Galapagos 
(Art. 2 des Statuts, Bruxelles, 23 juillet 19292 

LtAssociation est chargee de l'organisation et de 1£1. gestion de 1a 
Station de recherches "Charles Darwin", dont Ie gouvernement de la Repu
blique de l'Ecuador a autorise l'etablissement dans l'urchipel des Gala
pagos a l'occasion du centenaire de l'enonce de la doctrine de l'evolu
tion (1858-1958). 

LtAssociation propose aux autorites competentes toutes mesures pro
pres a assurer, dans l'archipel des Galtpagos et dans les mers qui l'en
tourent, Ia conser'ration du sol, de la flore et de la fauna, et In sauve
garde de la vie sauvage et de son milieu naturel. Elle arr8te Ie program
me de rechercbes de la Station biologique et Ia charge de toutes etudes 
scinntifiques en rapport avec les objets ci-dessuso 

Elle recueille et gere les fonds destines au fonctionnement de 1£1. 
Station et a la promotion des recberches qui y ont leur base. 

L'Association veille a la diffusion, par tous moyens appropries, 
du resultat des trav2UX de la Station et de toutes informations sci en
tifiques relatives aux reserves naturelles. 
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