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1.- PLANO DE SITUACION DE LAS OBRAS





2.- FOTOGRAFIA,



Vista general M sondeo Lanzarote 1
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Torre de Perforación - Perforando



Vista del mastil-
Introduciendo
el tren de
perforación

flirt

Operación de añadir
una varilla al tren de
perforación

aL
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S4 Maniobra de extracción
U tren de perforación .
En primer término el
equápo, de cementación

Personal trabajando en una maniobra con el tren de perforación



Entubación en 9 5/8" 0
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Grupo de motores del equipo de perforación



Grupos moto-bombas de Iodos

Ama.

Balsas o depósitos de Iodos. con sus productos



Torre de refrigeración de lodo, grupo moto-bomba de "mixing"
y depósito de gasoleo

r

.

Enganchando durante
una maniobra de
extracción

i



3.- RECORTES PERIODICOS
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L ZAROTEAN La electricidad
t e obtendrá a mitad- degeo ermica s

que la del combustibleprecio
ARRECIFE, 28. 1,Crónica de nuestro co- entrevista aparte pero destaquernea, como

rresponsal, GU1LLERMO TOPHAM, por dato iinoortante, en el caso de que el son-
te!eLipo.)-La visita que ayer efectuaron a deo diese resultado posirivo, lo 1que comenta-
Lanzarote altas personalidades vinculadas a ba allí Lino de los, técnicos: "Si por suerte
'as cuestiones geotérmicas, cuya relación para todos. en Lanzarote se pudiera obtener
ofreceremos. después, ha sido extra ordinaria- electricidad medianLe la energía geoVérmica,
¡riente 4mportai�íe por dos razones funda- su precio sería la mitad y liasta incluso la
.mentales. Primera. porque demuestra el in- tercera parte de la producida en 1970 con.
terés del' Gob4erro- en sacar adelante tan combustibles riaLurales", tcniendo en cuenta
ambicioso proyecug, en el que se invertirán el ininterrumpido aumento en la cotización
150 millones de pewas. y segunda. Porque del petróleo a partir de 1970, podemos dedu-
en la inspección- que durante varias horas cir la enornie imporJancia que tendría p

1
ara

efectuaron las citadas nersonalidades. den- Lanzarote producir electricidad en tales con-
t,ro del mismo -campo vivo de las prospec- diciones, o sea a 'tan reducido cost&.-
ciones. 7se observó que todo marcha de
acuerdo con, lo previsu- VIANIFESTACIONES,y dentro de un sig- DEL DIRECTOR GENERAL,_nos.optimista altamente esperanzador.'- Momentos antes de que- los visúantes
LOS, VISITANTES, 1 1 v � abandonaran la zona de Montaña- Rasgada,
EN-- LA. TORRE DE SONDEO camino de El Golfo para inspeccionar la ez— Z

Lo& visitantes fueron es
"
tos: don Pedro tacion de bombeo, charlamos brevemente C033

Foijí-irtUla�- Sonano. director del 7 �'isLl-tuto er señor Fontanilla Sorjanf>-,.qiuen manifes-'
Geologico y Minero; don 4<kntonio MUñ02 rá: "Estoy- realmente sat6ftalio de -lo hastá

..Torraldo, subdírector ciel, Centro. de Fstu- ahora realizado en estos sondeos en cuyo
dios de ¡a Ener g-ia, al no—poderse desplazar éxito final se halla muy interesado el Go-
el dírector. señor Tembotiry; don José Luis bierno de la nación. Todo viene haciéndose
Niño. de Olaiz,. director de la división de in- de acuerdo-con el plan creviamente trazado
gentería del INI; dor, Juan Artieda. diree- y los trabajos se están efectuando, con pron-
,tor. general de, "ADARO- consejero deI2- titud y eficacia. Son razones suficientes para
'gado de la misma ernpresa, señor Ugalde: entirme sumamente satisfecho".
delegado provincial de Irciustria, don Al-
fredo VIgara. e Ingeniero jefe provincial de'

MAS SONDEOS SI ESTE FRUCTIYICAIL-1
A una pregunta que formulamos al señorMinas, don Jesús Doreste Manchado. Tam-

bién los acompañaba el consejero del Ca- Foritanilla sobre la posibilidad de que se pla-
bildo. don. Fernando Curbelo, y personal neasen nuevos sondeos nos respondió: "Si

—técnico y admínistrativo del'SOPPETROW éste fructificara, es decir, sí diese un resúl-
que viene realizando los trabajos, dirigién- tado positivo y se pudiese obtentT electiricidad
dose todos después al pie de Montaña Ras- con esta energía geotérmica, se realizaz�ap
gada, er4, donde se halla Instalada la torre. otros sondeos con el fin de aumentar el po-
ESPECTACULAR AVANCE tencial energético de Lanzarote con los iri-
EN- LAS PERFORACtONES, calculables beneficios que ello supondría pa-

Alil. los visitantes, provistos de casco� ra su desarrollo industrial 3r agrícola".'
'metálicos protectores. pasaron, a la parte LA HUELGA DE CAMONEROS
inferior de la torre de sondeo, de 50 metros EN LAS PALMAS
dé aitura. Ebbre un mapa y plano especial Y LAS PERFORACIONES
dd,Tl2�gote jecíbleron de los técnicos don En la corta entrevista que inarituvirnos
Jétónímb Abad. don Alvaro Rodriguez 7 con don Pedro Fontanilla esteba también
.don José Sánchez Guzinán, toda clase de presente el director general de "Adaro% don
,explicaciones sobi:e la historía y procesos Juan Artieda, quien, al conocer nuestra con-
dé estas ftivestigaciones, subrayándose el dición de informador, nos rogó¿ dejárarnos
CEPCCtaCUI&r avance en las perforariones constancia en LA PROVLNCTA del hecho de
que en poco más de lina semana han pa- que si no cesaba pronto la huelga de camio.
sadO de los 420 a los 750 metros de pro-
,'undIdad.-

neros en Las Palmas de Gran Canaria (en
11 Lanzarate no existe esa Iiiielga), los trabajos
'¿LECTRICIDAT) A MITAD DE PRECIO de sondeo h&bría. que paralizarlos al contac- so
QUF EN 1970 se ya cot1 iouy poca.-, bofribonas de oxí@wo,

So6bre las cuéfftiones tratadas ayer fm 4,lpmf,nt�-> imprescinclible para la realizacIón
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EÑ, UNA SEMANA SE HA -PASADO DE 400 A

750 METROS. DE PROFUNDI-DAD
ARI"C» LAO=AROTE,

2,A. (Cifra)- En el escaso espa-
cio de una semana, se ha pasado PLENO EXTRAORDINARÍO'
de - lor 400 nwtroz de profundl—
dad, a los 730, en los- sondeos
quet desde� el pasado agosto se es-
tán efe~jWo en la zona DEUCAB1,100
téñiffim de "nzarote,,como últi-
ma.,fás,e de las Investigaciones ARRECM, ff (D� iniesír*- ELEGCION tC� PLENO
qiw dead . ¡949 se ha, venido

r rrc-sponsal).-- ~ nos Infor- DEL SECRETARIO
ibaildo�-ael'obj~ de-compr<ab%nr ma,¡ hoy Co=difonea Obreras de INSULAR Dral dicha energía ~de ser api- Laízarote—, el próximo domingo, COMISIONES OBRERASvec~ iia~ria'eg. a las 11.00 h~,~ lUgMerkEn cano de multar,ppeltivo el
sonde�>. se podría- obtener elec- el Cine, Átlántida de, Arreeffe, En la ~blea celebrada el
tricidad a ¡a, mitad o

1
a la tercera una ~la a cargo de¡ líder de pasado d1a 27Í, por el Consejo Sin

~e Comi3lones Obreras, Marcelino dical de la Unión Sindical de íadel precio cm ~ se ob,
tema ea el año MO, utílizands, CamachOr J~Orinente eGn' Federación Canaria de. Cómislo-

asistencia, también de¡ s~ Ca- nes Obreras en Lanzarote. se eli-lo& combustibles líqq1dos, cuan-
" todavía el petró:eo, no había macho tendrá, lugar Iw elección' gió el secretario general, la per-
ad~do Lu altas co~oDm de& se~ariadw regional en. ea- manente y demás miembros que
de, las � últimos años, lo que da nariaa d& Comíslones- Obreras...- componen el>Plenodel Secretaría

la tr,as~d~l ímpor- do, Insular—comor máximo órga-
tancla ~ elio habría di! suponer PLEIM, EXTRAORDINARIO no de representación y-dirección
pwa el desarrollo industrial y DEL.,� CABI~ INSULAR de -e�ta unión sindical, quedando

eolastituido de, la sig:nienta. for-
-. Lo¡ trabajos de s~o, pro~- 0 sábado a. jae 13,00 horas ma.
W~ y patr~dos por el «Im- en Primera, eonvwatoria, está , .. -1. 1 i
tituto Geoli6&Iet' y Wnero», e¡ convocado, un Pleno Extraordina Pleno del Seeretariado- Secreta
«Instituto �Na~al de Indust. i- río Ül Cabíldo, Insular de Lan- río general, José Domingo Her-

el «Centro, de Fiá~ de la zarote para tratar diversos asun- Oández Alvarez; de Organiza-
Enwgía», cuentan con

un prem-
tos, que quedaron pendientes en ción, To~s Santiago Santiago;

p�mto de IW nA~. d* Pese- el último Pleno Ordinario
y e~-*¡~ rpj1W~ por <U taM~ :�está,, A=ex-, de -Prencá. y Propaganda.

medio -de- uni'4orre de 10- wetroffil, tijeluídi, en et o~ 4d día la, Grecorio Espinw Betancort; de
de, a~ deAa que se usan � po- Ws, beneficios, de da _F43rn~(>n SIndical, Ramón Pé-
ra perfOrac~ ~111ral9, a amnistía solicitada por el ex- rez'Farray; de A~oria Sindi-
cargo' de la eun>~ Cí^~ funcionaria don los* Días Me- eid, Domingo Rodríguez Gonzá.

lez; de la Juventud, Emilio Ba.
Con el fin!� de- super~ las rrios R~guez y secretaría para
~, lwi visitado Arrecíre ei di- ..VESITMAD, DIM SANTO wT5", trabajadora,- María de¡ Pl-
rector del «Instituto,Geológico y ANGEL DB' L&.GUARD4- no Martín ~n, Miembros ad-
Minero», ~ra Fontánilla� quien, 7 �, - � juntos al Pleno, Mardal ViñolY

de otros altos oar~ recibí atento, salu
.
da def Lópey, Francisco de León Torres,

$os nadonales y durante tres Comisario-Jefe del Cuerpo Ge- Manuel Arrocha Perera, Miguel
horas ha lns~iomdo los ~_ jaeral de Polícía de, Arrecita. zos Frabija, García, Juan Regalado
bajos, manifestando a eCifra» muni
que se encuentra muy satlisfe-

icando que con motivo de la Méndez, Francisco Luzardo y
festividad M Santo Angel de la Palmira Martín García.

cho de- lo hasta alhora realizado Guarda,
.
Patrón de¡ -Cuerpo, se¿te acuerdo con 1% planes previs- celebrará, a las 12,45 horas, del La Permanente del Secretaria-tos y que, en caso de que el son- próximo día 2, en el templo Va- do la forman los secretarios de

deo fuera positiv.2 y la energía
rroquial de Sark Ginés una'm1sa organización, Finanzas, Prensa

geotérmica r~tase aprovecha- y a continuación una copa de y IP�ropaganda, Formación Sindi-b',e nara obtener electricidad, se
abrirían nuevos pozos de sondeo vino que se servirá en- el Casti- ea¡ y el secretario general.
en oti~ lugares de la zona- ge0_ Ho de San José. Agradecemos la
térmica de Lanzarotez. atenta Invita~. ANDRES PjALLI-ARES PADILLA



LA-NZAR en 1111-
w_

plataforma— s"-ub, »
pa al d&

ven tw¡.
[S EL REY DON JIJAN CARLOS

LIZGARA A ARRECXE ti*
FU=COPTERO h~
Necciádadea minimas',,,,
municipales: 528 mXones pocos- awu~�r,&Ráym~li,

i� col

de pesetas,
n~, *,a

tamiento de P=ecUe par& atender wlaeob!rm(cr~L de nueétro CO-
rr«q~, GUELI^0 TOV"M, porte-
letipo), Pim~án ntisétros, lect«ea que ese iMporte.,

ra de ctrc=val#4ón� et4L,aproxLmzdwnmte cinco dimos -
la, e^

Quegte, de l@, lit~ %, Arrecife de Un remol- sido solicitada & -low
comíalón provu~ <W_04~0a 49k;»-cador nortesinericano de altura. al 0b1«0r de tado con la& oorporadones.: A., j~. por` w!..dejar y rec~ en este D~ al PeTOQUZ1 relacift que ofrwm<&� o1rw.

de una plataJorma que re&~ prc&Pec- dremos d&mcs, ~nte,, de l(W4~_ ¡Ac~
C4W" el G*b~0 d* >A&- VebJentea- con ',os- que
rruww, a ~ 45 mülaé al este de- Arnol- Miento para D~1le. M'd1rector técnico de las Q~aioness voltbneu t1dW,de su p~pu~a os..
e~ aun~o=o, nos manifestó en eÍ MatMtro dio
mime. muelle que se hbbí= hallado ¡udí« DI~0 p«, a
cios de petróleo, coma que nos confUmó d~ ~aderia inunlotpal,,�Lleo,co.
puéa otro pereonal, recordamoa qu* en al blim. 1) Inaysi d*k<R«J~
restaurante "C~ Brava". 13184 canarlas, los ;a
DECLARACIONES ACTUALM DE M mil...
UN TzeNico Pi~NTO, DC CALL74( u*< mía N£*.. ~-AtaDías pu~, uma parsona que lleva mi«- C#MentW10 c&Pt.lla:,lzwm — lnt"-de lb ~ trm~o en &on~ ~0101- ptM.; mla:,<be, 1%- 1 � .
moi en dí&UAUW ~, MUY eXPCrtz CU l&,, ~AM, ufWtMa, -y
~ria, noa duo que- por tus car"«Igrdm c~ AltavIsta, 52~^vM.S&, z~,

20
1* ~a que en la, D~Ormw-&Wm~ 10=- ^.000. Lo¡-, X!4«&- - 2030~ %i,,.�
próxima e, la PW& de F%pa~ ~la lia. m* y�btT, " cro neGro % 11714WI -inu~ erperiencla,
en ~ co~ y Gre*. qw podría- h~. allí ~'d"2191:- `Ítipetróleo, aunque loa,té� ~en la tUti- -

wbí~ la cAtM*I& :ticipma i2alabra". Aproy
clea~a hicimos 0. un técr&q ow~,r

decir al respecto, declarando qu* rim'lí,po-' Ver* de
día &de¡*~, pero tamp,~ nigar pi.&fir.

Aohubime petróleo en zona próximo, a %4n. 45, Caat4lW de Sa4 GlibrJ4
zarata. aubmaxina, por- aupue~,,q.W t4ate, Uoa� 1 #ijW4rto,� mglrápib�.
no se hiciesen lu

AMO", UNA NOTICIA; ESPULUZ~RA Vega, t, MW~ en :tot*4
Mm*, ~ ~bu hoy en la u(&" au«wia4, 50, ~¡e y: pa", x~�mw.,

la pe~ta lLv&ar~ Her=Inla ~- , -cipsi' 7,5W.OW p4& W~62O.M.60Q'- pta&1.-
rit* Paludo. y a través de la nQU, de,=& ¿De lólule Vam 4 M~u~
a"", Q~atíva marroquí qui~a en effix y 14bueno" 44pu*

,-un* reviata ~0&, QUO 14 PI&t&« la* ya ~os no nw
don Ato=a 11 Un¡- 1 ", del 1pu1» 11 Sun-011 % ha en- a~* Justa, y SOA*rosa.

contrado petróleo a unas 13 millad de Lan- nE-»s.zarote -recuérdese que Un¡ se hsU tren-. DXV CABMDO
te g4 norW de. L~rote- que es donde &e
están efectuando las pruwpmcioneo, ¿No son ft el pleno *xU4~iW~1 Ut'�. "b¡Meé.i

celebrado ayer, es aprobá OV4u~oy~1.
ya muchas las noticias "petroliferaa» alem.
pre referidas a Lanzamt0, orirnero % 45 CXW4ordl.~ de la

G1aad:,
=lllm y ahora a 13?, ¿no ~:[#, &provi- municapol, por ~~ de Mw4w ak Mtn<>; coructru
charse J& Dre*encia wi la W,a de personal y nía de pesotas, taMbién la, a~te~ ur'_. sdwp�e
~rial de iondeoc petrolífero6 piquiem pa, goilte de ulla finas en Mawe, 4e 18.M inew., ciudad,
N h~ un ectudio, preUraínar?. Porque des. tros cul~04 para ampltw W~de'dÍ, den pu
oubrir ez C~94 = ~miento petroll- ba, granja, 4grícola. También ow ap~ ceru, Undos,
fero submarino en e~ tlempos podrio, m tifIcación do ob~ eJecutadas m el t~', de Puis Conqu»t& má& mn~QnEU, y pWv~a vecina¡ do Orzola a tu Jamecé. por quiera
del sillo. Pw-t@ do mái de 3 millones, y, retterar- de wS. 1~LO# REYES JIOLG PETLWíANECERAN la éuporioridad una pronta een~rtón te. derlosiUNAS HORAS . latíva % la aplícación de Igo JenefiCios de del citaComo siempre, nadie "sabe na0q" ni ~tía G ~ ~ Maz la~ It-
referimos a @ojera OfIcia4- forme adjunto de secretarfi,



EN 105 SONDEOS DE LA.
MONTANADRFUEGO

¡Parece haberse encontrado
-vapor de agua

Hoy ha circulado el insistente energía transformaría totalmen-
rumor de que en el sondeo geo- te el futuro de Lanzarote.
térmico que se viene efectuando
en las Montañas del Fuego y EW
una profundidad aproximada de TELDE
1.000 metros, ha sido localizada
una bolsa de agua caliente y va- Fiesta dampera o'rgani-
por a elevada temperatura. A la zada por el Club de
hora de cerrar esta crónica
(12,30 de la noche), no hemos Leones
podido corroborarlo, aunque en El Club de Leones de la ~d,¡a y

uana la Urbanización «Los Fariones3, de Teide tiene previsto celebrar

>cion, hemos localízado a miembros esta noche, a las 9, en ---t futuro

Llia, del equipo científico del profe- Club de Ten¡!¡ de la carrertera de
sor Fuster Casas, quierleg nos di. La PardUla. una fiesta caxnpera,

se sir-
jeron que era probable, puesto ~* beneficios Irán degt1nadoll
que a esa profundidad aproxi- entre otra% actividades, a la

INCO madamente se esperaba encon. Guardería Laboral «José López
n Ro trar las primeras manifestacio. 5uárez».
dicha nes del fenómeno geotérmico. El acto será anyenizado por dos

3; pe- Con las naturales reservas ade- orquestas y habrá un atadero
lantamos esta noticia, que de de cerdo y barra libre, Por otra
confirmarse y ser positiva, el po- parte ce ruega la amistencla. con
sible aprovechamiento U esta traje campero y se prohibe e¡

U§0 de la Corbata.

UNUROTE

Dri`OCONA RODRIGUEZ9 MISS SANTA COLOMI 1977
LAS PERFORACIONES GEOTERMICAS, UNA REALIDAD
EN EL PROXIMO AGOSTO,

ARRECIFE DE LANZAROTE. ta Montserrat Carretero Casa PERFORACIONESGEOTERIPERFORJ
1- (De nuestro corresponsal, y que su aparición en secan GEOURMICAS,
Armando de León Expósito. por fue largamente aplaudida, pues
télexl�- En un acto que tuvo lo cierto es que el colorido y Hemos-de correntar. una
algún tiempo de retrato sobre artesanta de su traje eran ex. vez más porque vuelve. a ser
el horario previsto, motivado traordinarios. Bien en su actua- realidad, las perforaciones geo.
por otros actos que se esta- ción eLos Bohemios». térmicas que se ven a hacer
ban desarrollando y por la es- 1 La ganadora -del Festival d en la zona de la Montaña del J
para de la po3ible llegado de la Canción de Mallorca, 0 Fuego. Lilúmamente han esta. 1
algunos invitados que habían yu Gana, tuvo . tambié do en Lanzarote señores que
prometido venir el les era po- una buena actuación. En'suma están relacionados con el to-ya
sibio, ha tenido lugar la ga- un acto que puede dársele o ma, por un lado el señor Ro-
la final con elección de Misa aprobado con broche de una dríguez da Enadimsa. y

tam'
In

señorita Coiorna 1977. El ao- fiestas que, a partir de hoy, bién 13 señores Naves y
to, hay que' decir que resultó quedan en el recuerdo, pero en Choussar, de jonpetro. TodosFS
entretenido y altamente inte. el recuerdo de lo bueno,

po'

r- ellos han realizado varios con.
resante. por la calidad de los que lo cierto es que, en líneas tactos aquí con personas re-
participantes, que fueron lar. generales. ha sido una de las lacíonadas con la Iniciación de
g=ente aplaudidos por el pú- mejores que hemos visto en los trabajos en la Montaña del
blico asistente que llenó casi esta populosa barriada. Fuego.
en su totalidad el recinto fe- El cierre de todo este es- -Esos trabajos de sondeos
ri3l. pectlcu!o, lo que pod,*mjs lla. profundos comenzarán en el
Estupenda Interpretación del mar broche de oro del mismo mes de agosto, al menos así

Grupo de Coros y Danza*, de fue el nombre de la señerl.ta se tiene previsto. Para tai fin
Anetén de Tenerife, así como Marfa Begoña Rodríque-, como ya se están haciendo los pre-
del humorista Cho Pecheco de Miss Coloma 1977, sZclo Im- parativos para poder traer la
La Esperanza, que tamblé.i. puesta la banda por el conce- maquinaria a nuestra Isla, ma-
dentro de su línea habitual. tu. jal delegado del barrio, señor terial que, dada la categoría
vo una luc!da actuación. Fajardo Fajardo, y así mis-no del trabajo, supone muchas to.

Fue, sin duda, una de las In. coronada por la reina del pa, neladas de transporte y que
terpretaciones más aplaudida* sado año, Nleves Allí Hernán. comenzarán a llegar de un mo-
la del grupo coreográfico Los dez. Presentaron Sarl Goniá. mento a otro.
Bohemios, con «Fantasía Andi- lez y Balbino Pérez.
na», y la Reina del Carnaval TI-
nerfeño, con su traje «Fantasía
Abeja», reina que llevaba con
elegancia y colorido la señori- LA GOMERA



SIN RESULTADO POSrrIVO

FINALIZARON LOS SONDEOS
3L&GEOTERMICOS DE LANZAROTEi SE ESTA PROCEDIENDO Al tros. En un principio

se llegó a pensar queDESMANTELAMIENTO DEL EQUIPO el equipo tilizado por
UTILIZADO EN LA PERFORACION Soripetrol. uiba a ser

trasladado a Libia,
donde es inminente laMuestras de gases obtenidos en la investigación firma de un contrato

se han remitido a Estados Unidos e Italia entre esta compañía y
la sociedad de aquel

Sin que se haya obtenido resultado positivo,
país, Ageco, aunque los
equipos que se trasla-según la revista han finalizado los járán a la nación ára-trabajos de sondeo de investigación .-eotér- be no tienen nada quenuca en la isla de Lanzarote. La noticia ha sor- ver con la "Emsco GC-prendidí�, a muchos círcullas oficiosos de la isla :500"

'
que fue la quede los voicanes, que si bien conocían que los ob- terminó los trabajos enietivos propuestas no hablan sido alcanzados, 11- Lanzarote.�oraban que en la actualidad se procediese al

desmantelamiento del equipo "Emsco OC-50011,
de SONPETROL, utilizado en la perforac4ón.

LE
El sondeo de investi- deos que, al parecer, se EN AGUAS CERCANAS AL SAURÁ,gación geotérmica en realIzarán una vez in-

Lanzarote fue iniciado terpretados los datos ft
el pasado 19 de agosto obtenidos en las inicia- AMPLIACION DE CONCESIONESen uno de los extremos les investigaciones.

Este sondeo ha sidosur- del parque na- PARA LA EXPLORACÍ1101C;ional de Timanfaya, el priniero-de su clase
zma de l__s Monta]�,as realizado. en Fspana.
del Fuego. Realizado Se han remitido ya a DE HIDROCARBEROSpor la empresa nacio- centros especiales de
nal Adaro para el Ins- los Estados Unidos,
tituto Geológico y ¡Mi- Italia y España mues- No se explican. en concreto, las zonasnero de España, el INI tras de gases tomadas El
v el Centro de Estudios durante la perforaciár. de actuación. de la British Petrolcum
de la Energía, alcanzó así como otra serle de y la ^¡Hips Petroleum'los 2.700 metros de pro- datos para su análisis
fundidad, sin que se e interpretacián. Men-
havan obtenido los M- ciona la publicación íufw= la revuta -Peadleo», las, =Pr- M- a

Jupa pe~uM y Bntúdi F~euln ban cons~sul t a d o s apetecidos del Club Esmño1 del 8.4w Uón~ ~~ M" & su cm~ P&ra
desde un principio. Sin Petróleo que entre los i pk.~ of~- en zonas a la ~aembargo, no se dese= datos más interesantes provinctL eq~ del ~ara.
ta aue las experiencias del sondeo *Iguran los

ratas ws mwanjeras ha~ &~so oonacurrililadas en los tra- relativos a 1 conoci- la zp~án de unos 25.000anterioridad Un=baios realizados sean rniento del sedimenta- k2~u# cm~ Wtu&" al mc de la -- --surrarriente positivas r!o, que ha sido corta- sión. Plifilipa ti~ &de~ otras conc~ en IÑA cur&-
de cara a futuros son- do en más de cien me- a nisa de A~.

la ~, ucueta que ~ea Petroleo eo de ím&-PrAX que las cono~ han ~ otorgadas Por el Go-
bierno ~oquL No se explios, en o~ la& z~ de
&ct~ de las dos C=P~ aunque a@ d~ q- es
en ~ eercanas a la ~ del an~ S~ -~01.
¿Aguas Mn~? ... Ea pL tap~ de a~ ~ al
~to hace Ya derto tiempo. &u~ ~--
en t~ oflcweL io que no cape la menor duda es de
que se trata de =a sona en ~ Y que 80 W~ el
yor afiendo en torno a tu locali2~ de dich ~0-
se¡~ que ni 3= las P~~ ni ~ las últ2mas.

acnos tratado de o~ la wcw~n exacta de ea-
to& nuevog trabajos de exploración en bu~ de petróleo
pero, qui por tra~ ayer de un trad~ Puente nopucrions loc,lt- a ias pogibles fuentes tnforrn~ u
que esta claro es que lea concesiones nueva& están aún en
¡a ~ dei Saliara, mas al norte de otras ya ot~dÁs
con anterloridad, :o que no d~a la posibilidad de su
situación frente a Canarlus y. por supumo, el que t&mtiíéu
�r reglic-,n en ine deber!FLn cerrespon-
der al Archipiélago.

LA PROVINCIA - Domingo, 8 de enero, 197&



PARTÉ DIARIO DE PERFORACION



OPERATOR RIG N." WEIL
SONPE-TROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFaROF, S. A.
y 1

López de Hoyos, 13 c- roo

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE WARIO 49. �, - -7.7 41", j;

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESmONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCUIATING LODO Y CIRCULACION

TRIPS MJkNIOBRA

LUBRICATE RIG lUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO 8. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING Ty

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
3-1 í

CEMENT ESPERANDO FRAGUADO y

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24

SupPly
SUMINISTROS

..... .. ....... ... .............7. 1.:5'- 000.......... ................................... 1 ...... ......- .......... 1 ....... ................ .....
........... 0,1111 ..........1¿ v ......... . .......................... ....

-----------............................. ..................... ................ ...... ................. .................................... ....... ...... ............ — .......................... ...... .......... .................
.... ....... ..................... ................. ----- ----- ........................... ....... .............. ................... . . ................. ............... ....... ..... . .......... ..................

TRANSPORTATION
TRANSPORTES

.......... .——........... .......... ........................ ........ ....... ....... . .. ..... .. ............... ................ ........ . .. ................. 11 ......... ..................... ...... .

.............. ..................... ............... ...-_——.... . ....... ............ .......... ..................... ——.......... . .... ......................... .............. .......... ....... ........
. ............ ........ ..... . ............. ... ... ......... ... ..... - ............ ....... . . ............... ............... ............ ....... ....... . .... ..... .. .. .. .

Tol»)2-,4,U5'7-SER __pEkAl OR
J c A 9p',o

A,TE -4 `_FECHA D.

VISA



> OPERATOR RIG N.' WEIL
SONPE-TROL AGENTE APARATO N.' POZO

SONDEOS PETROLIFEROS, S. A.
tg 14 o 00 W 2:4 Q-López de Hoyos, 13 1

DAY

>
DAILY ATTACHEMENT FECHA N.o

¿2b . S;- 77PARTE DIARIO

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP &TEAR DOWN MONTAJE DESmONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MhNIOBRA
PA/

LUBRICATE RIG tUBRIFICANDO

DEViATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO El CABLEDRIlLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAlTING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

......................... ........ ............. ..... ...... .............. - ...... . ........................ .....j ..0 ................................ ....................... ............. ..................
............. ——Ir. ..... . ............ ........ ................... ........... . ......................

k--. ...... ... ................. ——.......................... . .. . ........... ...... ........... ........ .. — ......... ............ ............ .............. ....................
'&wu'v —c5 y.f -k/W ?Y¿ 001................... ......... ....... ...............f ...... ..... ................. .................... ......... . .... . ....................... ........................

TRO~10~
YRA4449~ 5

........ ... ....... ........ —......... ....... .. ..... - ------- ........... .. ..................
....................... . ........................ .... . ... .................... - ----- - -------------- ------- --- - ................ .......... :__——— ........ . ......................... —— .......... .................. . ..

.................... ..................................... . ......... .............. ........... ... ................... ............ ..................
TOOL PUSHER OpElAl0p
JIFE CAMP?

FECHA DATE (77
VISA



OPERATOR RIG N.' WEIL
SONPE7ROL AGENTE APARATO N.o POZO

SONDEOS PETROLIFFROS, S. A. c,
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO C21� 4 1977

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGIvIUD ACONDICIONAMIENTO
14

.y
& CIRCULATING LODO Y CIRCULACION

TRIPS MíkNIOBRA

LUBRICATE RIG lUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO El CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE. LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS '4í jif 24

SUPPLY
SUMINISTROS

4:5F. DzlklE�0, 7 Yax 16 6-x-1.. ............ ...... ............ ................ 1 ................... ....................................................... . ........... ........... ...............
v ... . ....................................... .................

............................ .......... ........... .... .................. . ...........e 0 1V.. 15V.«p ............
...... 3/111 ..... ....... .... . .............. ...................... ._-——............. .. .. . ...................................... .. .........

TRANSPORTATION
TRANSPORTES

................... .....
%

.............. ........ — ............... —— ........... ... ......... ............... ...................... .......................

................ ......................................... .......... ............. . ............ ....... ............ .................. . ....... ..................................... ................................. ..........

............. 1.1.., ....... —— ................ .............................. ............ - ....... ....... ..................... .......... . .................. ........ ........ ........ ....... . .

T00t PUSHER OFERATOR

LFECHADATE

JEFE CAMPO

V!5A



OPERATOR RiG N.' WEIL
SONPE-TROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

ZI 14 12López de Hoyos, 13 G. c

DAY
DAILY ATTACHEMENT FECHA N.o

,a.5-,vPARTE DIARIO p -e
TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

COING TOMANDO TESTIGO

W:RE LINE P F13

LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO 1977
WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION \YORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS .24 24

SUPPLY
SUMINISTROS j,

......7y ............. ...................
oité,

...
......... .................... -- ------- - --------------- ----- --------- -< ....................C Po

............ ... ................. ............ .............. ...--------- ----------------........... ... .... ... ----------------- . ................. ............................. ...... ..................................................u

. .. . ............. ...... ............................. -- ------ .................. - ....................... ...... ....
..................... . ................................ ..—— .............. ................... ........................................ .............. .... .

........................................................... .................

.......... — ........... ......................... .............. ................. ....... .............. ............ ............. ..................... ............ . .

TO01 PUSHER OPERATOR
J� FE CAMPO AGENrE

FECHA DATE -7-7

VISA w



OPERATOR RIG N.' WEIL
,§�Cl��'PE-r R0 L AGENTE APARATO N.* POZO

SONDEOS PETROLIFERO6, S. A.

López de Hoyos, 13 D40 G. c -

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE DIARIO -2-2 7-o P777

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILIING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING IODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. O. P.

CUT OFF CORTANDO El CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

.WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

71 rWAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION \NORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24
lo 110

1
1

SUPPLY
SUMINISTROS

................................ ...... ...................... .. ............... - ... L> c K DiE 5»P S oí...... ....................... ... . ...... .......... ............. ........ z u.............. ........................... ..................... ... ........ ..

................................... -_——— ............ ........ ................. .............................. ...

............... ...........c ............. .. ............... ....... ................. .............. . ............................. 1 ............. ..... ...

la /V-000.......... ...... ................................................... .... ........ .............................. ....... ....... ..... .__—............. .. ... . ....... . ............. . ............

TRANSPORTATION
TRANSPORTES

........ .. ..... ——— ............. ......... - ................ ........——. ...... .... ... ................. ............. ....................... .......... ............

............. . ..... ......................... - ...... --... .... . .............. —————— . ........................ ................................................. . .. . .. . .............................. .

............. .............. ........................ ............ . .. ....... ............. ......... . . ............... . .................. .......... ................

TOOL PUSHER OPERATOR
W15 CAMPO AGENTE

FECHA DATE

VISA
> I\Nlvvvl



.........

OPERATOR RIG N.* ImELL.
NPE7ROL AGENTE APARATO N.* POZO

,ONDEOS PETROLIFFROS, S. A- 14 (lo 2,4 tv2,0,2.0 7-5
López de Hoyos, 13

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE DIARIO '2u 194,0,57-0

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION
13

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCUIATING IODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO El CABLE
DRILLING LINE

v REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO
�L í-

WIRE UNE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT

ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............................ ............ ............. ............................................................ .... .. . ...... . . ...... . .............................................................. ..................................... ..................................

...................... - .................................. ...... .. ............. ....... .... ........................................................................... .

..... . .... ...... ............ . .......................... ——————............... .. ...... ................................... ...... ........................... - ............ .................... - ..............

.................................. .................. .............................. . . . .................... .............. « ............ . . .... . ............. . ..._-—.......... .. . .................... . ................................................

TRANSPORTATION
TRANSPORTES

. ................... ...... ............ ....... .... ........ ..................... .. .. . ...... ..... ....... .... .......... .. ........ ......... ......................................

............. . - ............ . . ............. ............................ .... ..................... ................. ................... ..................... ------- - -------- ............ - .................... . ......... . ... .. ...

.............. ...... ............... 1 . ..... .......... ........ . .......... .. ..... ................. . ......................... ....... . . .... ................. ...........

TOOL PUSHER ERATOR n

FECHA DATE
JE FE CAMPO i9íGENTE

-

fN - - ii

......... .1 ... .. ..



OPERATOR RiG N." WILLSONPE7ROL AGENTE APARATO N.* POZO
SONDEOS PETROLIFFROS, S. A.

López de Hoyos, 13

DAYDAILY ATTACHEMENT FECHA N.o
PARTE DIARIO o2s- tq-<zo-S-iio 14*77

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKSDISTRIBLICION DEL TIEMPO - HORAS A B c D OBSERVACIONES

0 RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

P CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
CORTANDO El CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE UNE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO L

WAITING ON ESPERANDO FRAGUADOCEMENT

DRItt STEM TEST HACIENDO TEST.

OTHER VARIOS

FiSHING INSTRUMENTANDO

COMPIETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPply
SUMINISTROS

........................ ....................... ... . ..... ......................... ....... . .. . . .......... ....................... ............. ............................... .......... ................... .................

.......... ........... ......... .... ... . . ................... ............ . .. .................. ..... ....... ..... ............................ . .................................

............ .- ..... . .................... ...... ........................ ............. ... ....................... ........................ ..... . ......--- ....................... -------------- ................

...................... ............. ... ..... ........................... . ......... ...... . ........ . .... . ....................... ..................

TRANSPORTATION
TRANSPORTES

.... . ....... ........ . .. ....... ........... ....... . ....... .......... ......... . .............................. . . ........ - ................... . ............ ... ...

........... -- ................. ....... ................ « ................................................... .............. ......................... 1 ............................... . ................... -- ........ ...

.......... ...................................... 1 .................... ........ ....... . . .. . ............... . ........... .. ..................................

TOOL PUSHER OPERATOR:
JEFE CAMPO AGENTE

FECHA DATE �'�-7 X-2s"!
VISA

Nj v 632Z,



OPERATOR RIG N.' WEIL
_jiONPE-TROL AGENTE APARATO N.* POZO

;ONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 19 C- �-Oo �í1,v,¿A7,70-

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO v2 qO-Llr7-9 113-77

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
HORAS A B c D OBSERVACIONESDISTRIBUCION DEL TIEMPO

RIG LIP & MONTAJE DESMONTAJE
TEAR DOWN

DRILUNG ACTUAL PERFORACION
4í

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MiNIOBRA

LUBRICATE RIG IUBRIFICANDO

P DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0, P.

CUT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTiNG CEMEN TANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRItL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SupPl.y
SUMINISTROS

s.rock, v¡¿-................................................. . ............. w ................ w ........ . .. .................. ..................... ............. ................................................ ... .................... ...........

z2 la 0............. .......... jP.. C............. ....; ............. . ............. .......... . ...............................................

�0.4m�� 1 ——— .......... ........................ ........ ................ .......... .............. ............. —— . ......... ............................... ............... . . ..................... .....................ocl

... . ... . . ... . .... ................. ....... . ............................................................................................. .............. ........... ... ............1/1-va.0 .......... ..

TRANSPORTATION
TRANSPORTES

................. _-— ............ ..... . . * ........................ * ... ... .... *- ---------- « --------- ------------------ ---------- ** --- ------_——........ . ............... * ............ ----------- ------- - ------ ........... ..

.... . .................... ............ ............ ............... . .... .................. . .....————......... . ... . .... . ........ - ............... 1 ........... 1— ...... .......

............. ............ .............................. .............. . .... ........ ................. ......................... ... . ..................................

TOOL PUSHER OPERATOR

FECHA DATE

JEFE CAMPO AGENTE

VISA

í_.



OPERATC11 RIG N.' WE11
SONPE-TROL AGENTE APARATO N.o POZO

SONUM-CtX-PETRO LIFE ROS, S. A. (20 A ti ii- -í
r López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.
PARTE WARIO 027

TIME DISTRIBLÍTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION .2

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATiNG LODO Y CIRCULACION

TRIPS MiNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

........................ . .... ..................... ............. 1 ............ .............. ............ . . . .. . .......... ......................................................... —. ............................................ ................... ...............

............. .__———...... ............... .............. ....... .. ................... . ................................ ...

--------------------------------- - -------------- - ---------------------------- - ------------------------------------- ------------------ --- ----------------------------------------- ------------------------------------------------- ...................... ............. .............. -

.................................. .............................. ————— ............. .... . ................................ .. ........ .... ._-———........... « .. .. . ............ . ............................ .....................................

TRANSPORTATION
TRANSPORTES

.......... ....... ————................ ........................ .. .. ........................... .............................. . ................................ ........................... ............ ...... .

.................. ....... ........... .... . . . ........................... ................ ............... .. ............. ...... ................ ...................... ......... ................................. 1 ..........

........................ .................. - ............ .............. ................................ - .......... ........................... - ......... .....................................

TO01 PUSHER OPERAIOR
JF FE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WEILSONPE-TROL AGENTE APARATO N.' POZO

SONDEOS PETROLiFEROS, S. A.

López de Hoyos, 13 í2 o Q-Oc2
DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 2 4q-,pgre i<j7 7 )0

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION 34

REAMING AUSANDO

P CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MXNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0, P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S, P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

157, oc v¡¿-............ ............................ --- .... ........................................................................ . ................................................ .... ........................ .......................................... .... .......... ..........................

.................. ............... ---------- --------- c ...... .......................... . ........ ........................... .

� -2 1000............. .............. .........c .... ....... ............................ ........................ .............. . .......... .................... - .................. .. .......... ..........................
0 : 7oav................................................ ................................. . ..... ........... ........... ............... ............. ..........................

TRANSPORTATION
TRANSPORTES

............. -- .......... ............ . .............................. ..... ..................... ............... .. . ........... ........ 1.1.1 ......... . ....... ............... .......................... ..................

........ . .............. ..................................... .. . ............... . ....... ....................... .... ........ . ............................... ............ - ............ .. .....

... ................... - ............ ................... . . . .. ........ ......... . ........... ...... ............. . . .............. ...... ........

TO01 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
7 77- -191-- 7—— -------

VISA 1



OPERATOR RIG N.* WEILSONPE-TROL AGENTE APARATO N.* POZO
SON cyycn-P-FrRO LIFE ROS, S. A. 19 '4(2,0 S- ¡o aLópez de Hoyos, 13 1

DAY
0DAILY ATTACHEMENT FECHA N.

PARTE DIARIO o,4,s -ro r37 7
TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A C D OBSERVACIONES

RIG UP &
MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGIVIUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO 8. O. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
S. P. E.LOGGING - ------- -

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO 71/11
DRILL STEM TEST HACIENDO TEST.

qTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS *7 24

SupPLY
SUMINISTROS

..................................--......... . ................ ...................... . ... ............................ ............. . ................................... .................... .................. ............... .............................

-------------------- ........... ..................... . . . ....... . . .. . .......... ................ ................ ...... . .......... ....................

.......... .................. ..... . .. .................-- ............... ....... ......... ..... .. -- .......... ......................... ......................... 1 ....................... ..................................

1 ....................... . ............. . ............... ................. --- ................ ..... . ..... ....... ............... ........ ...................................... ---------------

TRANSPORTATION
TRANSPORTES

11.- ................. .... ................ .................. ................ . ..... - .............. ............ ..... ....... . . . ................................ . . ................................ . ........... .....................

.. . ...................... ................................... ..........--- ........ -............. ....... ............. ... . ... . ............... ................ . ................... .. .......... ............................ ..

.......... ........................ ........... .............. 1.- .................. ......... .... . .... ............. .......... ....... . ............................... ... . .

TOOL PUSHER OPERATOR
JIFE CAMPO AGENTE

FECHA DATE

VISA
i 7iV ti



OPERATOR RIG N.'
SONPETROL AGENTE

WEIL
APARATO N.o POZO

'90NDEOS PETROLIFEROS, S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 70 4,C70-S r-o Pi- -7 7

TIME DISTRIBUTION - HOLÍRS TARIFS - TARIFAS REMARKSOBSE
DISTRIBUCION DEL TIEMPO - HORAS A B C D RVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING 1000 Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. O. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRItt STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍ RS - TOTAL HORAS 24

SupPLY
SUMINISTROS

........................ .............................. . ............ . . . . .............. ......................... ............... ................................... .......... . .. ....................................... 1 .............. ........... ................ wrat,<

-c PC t vo, u '."- <»o................................................... ...... ........... .........._-——————.......... ....... ... .............. ....... .... ................ ...................

.... ..... ...................... ......—————— ................ ......................................... ... ........ .......... ........... .............. .......... .......... ..........

.......... ............ ......................... . ...... ...... .__————................ ........................ ......... .............................................. . ............................... ��d>r .......... ..........

TRANSPORTATION
TRANSPORTES

. ......... .. ...... . ....... . ................................ .................. ................... .. .............. .-......... ............. . ....... .......... ............... . ......................................... .......... ...............

.......... ........................................ ................... . ... . ............. .......... ——............ ................... ... .... . ...... . .................. .................................... ............. .

----------- -- .......... ————1 ...... ...... ........................ .......——........... ........ ....... . ........... ....... ................................

1001 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OIEIATOR RIG N.* WEIL[',,-�ONPE-T ROL AGENTE APARATO N.' POZO

SONDEOS PeTROLIFFROS, S. A.

López de Hoyos, 13
A o G-c:- Q->0O

DAY
DAILY ATTACHEMENT FECHA N.c,
PARTE DIARIO -151 ig (WO.Sr 0 15 7 7

TIME DISTRIBUTION - HOURS TARIFS - TARIFA$ REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCUIATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. O.P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST.

VA 1jn�fU jg ap�i
_ZZKP Ati .4

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 17 24

SUPPLY
SUMINISTROS

.......... .............. ..... ...... . ........ ................................................ . .......... . ... . ....................... ......................... ............. ................... .......... ...........

.................. ----- ------------ .... .............. .............. . .... ..................... . ..... ..

........... ------- ................ ........ ................ .................... ............................ ...................... ——— .......... .................. ...........

.............. .................... ..............5.710<--------- ----- ---------- - ----------- ---- --- ------- ......--------------

TRANSPORTATION
TRANSPORTES

........... .................... .............. ................ ........... .................. . .......... . .. . ............. . . ....... ........ ... ........................ ...........

......... .. .......————......... ......................... ................ ..................... ............................................

.................... ................... ............ ... .. ....... ............ ... ..... .............. ....... ..... ........ . .........................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N." WEILSONPETROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 7 qJ

DAY
0DAILY ATTACHEMENT FECHA N.

PARTE DIARIO j lai-77
TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A B- C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION q
REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA j0a.,l 0

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING IINE

REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING 001 P410JQ
CEMENT

ESPERANDO FRA~DO
0'

DRItt STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

PONIENDO EN
COMPLETION \NORK PRODUCCiON

24TOTAL HOLIRS - TOTAL HORAS

SupPLY
SUMINISTROS

.Ir ro cw 4#a-s- o¡¿................... . .......... ........- ......................................... ........................ .............. ........................................ ..................... ......................... .................. .... ..................

...................... .......... ................. .........................................

vñ.............. ........................................ z ........... ....... ................. .. .................................... ................... .......................... 1... . ........ ....................

........... . ...... ................... .. ......... ................—J-ap.............. ..................................... .............. .

TRANSPORTATiON
TRANSPORTES

.................... .......... ....;-_— ............... ...... .... ......... ............ . ....... ...... ........................... ..... . ....... ............... . ............ ............. -_— ..................... .... ......

........... .... ........... ........... —— .......... ...... .............. . ........ ............... ................ ........................................... ............ ..... . . .

................ ... ...................................... . .....— ....................... . .. ......... .................... .......... ........... .

1001 PUSHER OPERATOR
JEFE CAMPO ~===::IGENTE

FECHA DATE

ViSA
<



OPERATOR RIG N.- WEILSONPE-TROL AGENTE APARATO N.. POZO

SONDEOS PETROLIF¿ROS, S. A. A
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA

PARTE DIARIO 01 /0 7
TIME DISTRIBUTION - HOLÍRS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A B-- -c D
--

OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO 2
CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MNNIOBRA

LUBRICATE RIG tUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CIfT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 0241.1 24

SUPPLY
SUMINISTROS

.......................N5. r 0 C-.................. .............. ........ . ............. ......................... _-n ................... ........................ ......................... ......................... .. ...... ........... ................. ...... ....

... ........... 4�r = 0 ............ ............. 1 .......... ....... . ......... . .__——————..................................

..................................... . .......... ........................ ....... ............... ........ . . .......

...... . ......... . ........... .................... ............. ................ ........... . ...... ..... . ... . ....... ....... ........

................

. .......... . ............................... ..

TRANSPORTATION
TRANSPORTES

.................... . ..... ............. . ........................................ ....... ............... ....... . .... .......................... ............... ........... ............

... . .............. ................... ................................ .........———...... ——. ................ ............. .. . ...... ..... . ... ....... - .......... ............ 1 ............. - .......... ...................... .. .... ...

................. ........... ....... —— ......... ...... 1 .................... ............. ............ .. ................ . .. . . .......... .... .................... ....... ...................... ............ ..... ..

T00t PUSHER OPERATOR
JEFECAMPO AGENTE

FECHA IDATEIAVi

SAVI,



OPERATOR RIG N.-�qD�q #q 0
SONPE-TROL AGENTE APARATO N,'G Pozo

SONDEOS PETROLIFEROLS, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 3

TIME DISTRIBLÍTION - HOURS TARIFS - T
-
ARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A a
--

C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCUIACION

TRIPS MjkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEViATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLE
DRIttiNG LINE

REPAIR RIG REPARANDO

COR!NG TOMANDO TESTIGO

WIRE IINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERiA Y
& CEMENTiNG CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILI. STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............................................ ............................ 1 .................... .......... ..... .............. .............

...... ............................... ......... ............... .......... ... ............................. . .................................................. .........................................

.............. . ................ . ....... ....... .. ............................. --- ............. ............... ....... ............... 1 ................. ...............

....................................... .................... ................. .................... 1 .......... .......... . .................................... . ...................................

TRANSPORTATION
TRANSPORTES

................ ......... . ...... ........... ........... ......--............... --- ...................... ... . . ............. . ..........
1
........... ....... ................... - ............................. ..

.......................................... . . . ........................................................... - ... .......... .............. . ....................... - ........... ........ . . .....................

... ........ - .......... ........................ ........ ....... ................ . ... ........... .................................. ....... . ........ .............. ..................

TOOL PUSHER OPERAIOR.
JEFE CAMPO AGENTE

FECHA DATE

VISA
<Z

4



OPERATCR RiG WEIL
SONPUTROL AGENTE APARATO N.o POZO

SONDEOS PETROLIFEROS, S. A. Á- 4/v

López dé Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO ly- C7- 777

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRíBUCION DEL TIEMPO - HORAS A D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RiG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

........... 1 .................... 11 .......... ........................................ ........... . ............ ........... ....................... ............ ................................... .... .....................

<............. ............... 1 ...... ................. rac..1 ....................................... . ...... ................

.................. ............ ... ............. . . ...........................—.................... ...

...

4 - � Y... .................. . .... ........._- ......................... - ................. ....

.......... ............... ............... ------------ - - - --- . ............ .................... . ......... ..................-_———.......... . ......................... . ................... ............ .........

TRANSPORTATION
TRANSPORTES

——......................... ... .......... ... .... ..... ................... . .. .................... ... ......................... D.,_p..............q ..... -
...... ......... .............. ........... ............ . ...... . ............. . ...... ................................................. ........ .... ........... ................................ ................................... ....... ...... .

....................................... .............. . ....................... . ......... . .......... . ..... .. . ......... . .... . .............. . .... . ............ ............................ .
TCOL PUSHER OPERATOR
JtFE CAMPO AGENTE

FECHA DATE >
v 1 SA,

63220



OPERATOR RIG N.* WEIL
SONPE-TROL AGENTE APARATO N." POZO

p,oSONDEOS PETROLIFEROS, S. A. G C. 500
López de Hoyos, 13

1
.

DAY
DAILY ATTACHEMENT FECHA N.O.
PARTE DIARIO

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFA; REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B

----
C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING AlISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

14
TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B, O. P.

CUT OFF CORTANDO EL CABIEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

...................................... __— ..... . .... ................. ......................... .... . . . .......... . . . .. ................. ........................... .............. .................... ........... ....................................

............ - ................. ...... . ........ . ... .........
.

.. ... ................................................... .................
............ .................... ............. -- -- ------ ... . ......... ............ . 1 ..................... ... ... ... . ..... ...................................... ................. ...... ........ ...

.............. ......... ............... -------- ............. ................. .. . .. ........................... --------------- ----------------.............. ...
TRANSPORTATION
TRANSPORTES

................. ....

..... .........

¿ ..........G.. 14A 9.1 ..... 1 _T. ............ ......................... ..........................á£

........... ....... ..........—— ......... ............ -_—— ......... ... . . ............ ~ .............. ........................... ........... ....... ... .... . ....... ...............................................

........ .. - ............ .......... ............. ................. .................. — ............ ................ .................... .......... . ............... ...........

T00t PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
_j4

VISA



OPERATOR RIG N.° \NEIISON FEl ROL AGENTE
Q

{� � O APARATO N. POZO

SONDEOS P ETRO LI FE ROS , S. A. + C ¡.�(9 }� !J �/ �1 Y1 Q Oi

López de Hoyos , 13
✓ ¡,,� /rI�/71� /r

DAILY ATTACHEMENT DCHA N .°
PARTE DIARIO .5

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
N DEL TIEMPO

RIGRIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILIING ACTUAL PERFORACION 5
REAMING ALISANDO S ,

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCUTACION

TRIPS MANIOBRA JJ

IUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING
14

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

CEMEIN
G ON ESPERANDO FRAGUADO -----� -

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPIETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS ✓. (► 24

SUPPLY
SUMINISTROS

........................ ...................... ......................... .................................... _..._._...__... _.................. .......... ................... ............... ................. ............. ......................... .....

..........• ............... ............. .......... ....... .. .......GA _-..� L-
NS.c..Imo............ ................. ......-.......................... ..Lo. ©Q '. ........-............................... ........ ... ................

.............................................. ................... -............. ..._....................... -....................... _._.... ...........- -- - ..__........................ ........... -....................................... ......_

TRANSPORTATION
TRANSPORTES

.......... ................... ...... ................. .............................................. ............................ -........ --........................._........._...................._..........................-....._........................._.......................

................. ............................................. ............. ..... ....°........... ....... ......................... ............_...........:......... -................ .............. .......................................... ....... ......._._..-

............ _.......................... ....................._...................._...�_ ......_...._............................. ........................... ................. ........_...... ........ ........

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA

t er g.. ! �........ .�.....�
i¡ t



OPERATOR RIG N.O WEIL
SONPE-TROL AGENTE APARATO N.o POZO

SONDEOS PETROLIFEROS, S. A.
S-oo

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO jWtO7- l�c7-77

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MjkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILIING IINE

REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRIII STEM TEST HACIENDO TEST. 1 J

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

24TOTAL HOLIRS - TOTAL HORAS
o4

SUPPLY
SUMINISTROS

s oi L............... .......................... .......................... . .................. .................... ..................... ...... .......... ........ ......................... ......................... .. ... ................

................................. . . ...... 1 ....... -_—-- -----lacak o 1,t 0 ................................................. ..................... ..

............................. __————1........... ........... 1. ..... ..........có #Jsu mi f 0190.. ........ ........................................ —. ............ ........ ........... ............................................ ... .................. ...........

% 114 - S-". ........................ ............ ...... ............... . .............. ................ ...................... ...... . ................ . .... . ..........................

TRANSPORTATION
TRANSPORTES

.......... . ........................ .... . ..................... . ............. ................... ............................1 ............. .. ........................... ———....................

.............. 1. ............. ... . ... ............... ............. ................................ ........ ......... . ...................... ............ ................... 11.- ........................ ...

............................. ............. ...... .......... ............. ................ .... ....... . .............. ...... . ................. ...............................................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPEPATOR RIG N." WEIL
--SONPET ROL AGENTE APARATO N.' POZO

¿ONDEOS PETROLIFFIROS, 5. A. h iq G,
López de Hoyos, 13

DAY
0DA11-Y ATTACHEMENT FECHA N.

PARTE DIARIO
TIME DISTRIBLITION - ROURS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A -¡-B--- C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MiNIOBRA 7
LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO El CABLEDRILUNG LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LóGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTA L H 0 U RS - TOTAL HORAS 24

SUPI`tY
SUMINISTROS

............ ...................... ..................................... ....... ............................. ........................ ...... ............ ......................... .......................... ....................................... ....... .................elrc¿lx;dí,- -%, o.................. ............. ................... . .. ... ....................... 1 ..................... ......................... ... ..
................ --...... ..... ........ ................. .. ................ j_:AWe.................. ............. .... -- ........... ................................................ .. . ..................&rocx : 13.00,0 -1- 1 ........................ . .................................... ........... ............................. ..........- .............. ..................... ........ ... ... .. . .................. ....... 1 .......... .

TRANSPORTATION
TRANSPORTES

-........... - ..... ........... .......... .......... .............................. . ......... ...... ............................ ............... ... ................ ................. ................................. . .....

........... 1 ................. .............. .......... --- . .......... 1 .... . ............ ......................................... ... ............... .............. ........... . ............... .......................................

......................................... ................ ..................... .................. -................. ... ........ ................ . .............................................................. .

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE A

FECHA DATE

» 1VISA



-r ROL
OPERATOR RIG N.* walSONPE AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, 5. A. a ti
López de Hoyos, 13

DAY
0DAILY ATTACHEMENT FECHA N.

PARTE DIARIO 19- /577 121-51

TIME DISTRIBUTION - ROURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. 0. P.

CUT OFF CORTANDO El CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y lí
1& CEMENTING CEMENTANDO

WAITING ON 14 Si ¿CEMENT
ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

0THER VARIOS

FISHING INSTRUMENTANDO

COMPLETION VVORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.......... ........................... ..................... .......... ... ---------------------- ...................... .............. ...................................W..reg- ... ........ ..... . .... ......... ------- ...... ....... .
.................. .......... .......................... . .................................. .................. ...........

/ocio..... ............. ........... .... ................- ....................... ... ...... - . ............ - ......................... ................... . ...................................... ................ .................

'54 ock r........... 1 ....................... ............. . ............. ........... ............................... .............. .... .......... . .... ............... ............... . ..........................................................

TRANSPORTATION
TRANSPORTES

........................ ............ 1 ...........--.......................... ..................... ..... .............. 1 .... ....................... ............... ........................................ ............. .........

............... . ....................................... ........... ........ ......... .......1----- .................. . .................... -------- -------- ----- ----------------- .......................... ............ ........ ...... .

............. ............... ............. ........... ........ « ............. ................. ......... ... . ................. ..... . .............. - ............ . ...............................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE ,Jk)
VISA



OPERATOR RIG N.° WEILSON P E T RO L AGENTE

19
P,�

APARATO N° POZO

SONDEOS PETROLIFEROS , S. A. ¡ •••, c.
L/-�0/-,�,/

- ,4N14 RL)#C

López de Hoyos, 13
�J f

DAILY ATTACHEMENT ECHA N.o 3
PARTE DIARIO A d r a- �G

TIME DISTRIBUTION - HORRS TARIFS - TARIFAS , REMARKS
DISTRIBUCION DEL TIEMPO HORAS A B C D OBSERVACIONES

RIG UP
&TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
r & CIRCULATING LODO Y CIRCULACION ©�s

TRIPS MANIOBRA jQ `)

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B . O. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y 3l~J
& CEMENTING CEMENTANDOM _.

WAITING ON ESPERANDO FRAGUADOCEMENT ! IJ

DRILI STEM TEST HACIENDO TEST.

OTHER VARIOS 9r
_
-

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

e� r
TOTAL HORAS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

...................... ..................... _................................ ........................ __---- ._� .._............. ............................... .....- .....

............... ..............
......-

............. ........---. .............G� RS_ --1-U¿ -•---- f ------...--...----.....
----------......................... ... . .................. ........`�. _ �...... ................

Rice �c- 3 p -
5#10N

TRfii+lbiliES

u..... R.h . .... .. ...... .... ... .. ........ ..... .... ? f �? . ............._.. . . . .. ....... -_.-.-----------.._ ................._.._..... -- .... ......-
/ cJhi�... .2.. F.. ............... .............. ............. ..................... ,_..�

.... . . ...... ._.......... .............................................................. _.._...................... ............... ...................... ............. ..... ........... .

TOOL PUSHER OPERATOR
JEFE CAMPO f GE#T€

FECHA DATE

VISA ------

63220



OPERATOR RIG N.' WELL
SONPE-T ROL AGENTE APARATO N.o POZO

SONDEOS PeTROLIFEROS, S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO i/ 5E1;-- 7 -7 J/

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRULING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIO82A

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VO~5

FISHING INSTRUMENTANDO

Qy_. - l9to z3 y

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPtY
SUMINISTROS

................................ ..................... ...... ....13:WL/c "l.......... ........................... ................ ................................................................ .............. ........................... .......... .....................

.............. .......... . ..... .......... . ................ ............... ..........o... .................. .................... ............ ..................

............. ...---- ................ ........................ uc2..... .............. .................................. .......... ....................... ............................ ........... ..... .......

............................ ........... .......... ....... .............. -------- .......... ............ ............ ........ .....

TRANSPORTATION
TRANSPORTES

................ ........... .... ..
................................................................ .... . .............. ...... . .. ..................................... ..................

. ......... ...... ..... ................ ...... .................. ......... . .................... ................... ................................ .... .... ...........---.................. ...................... ..............................

....... .......... ................. ................ ....... ......................... ........... ........... ..................... ............. . ............... ....................................................

TOOL PUSHER OPERATORJL CAMPO AGENTE

FECHA DATE
>

VISA



OPERATOR RIG r,$.* WEIL
SONPE-TROL AGENTE APARATO N.* POZO

SáNDEOS PETROLif-PROS, S. A. G, A rf 2
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o

77PARTE DIARIO )`2,
TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A a C
—

D
-

OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO El CABLEDRILLING LINE

REPAIR RIG REPARANDO 22 J. 4-7
¿ji

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

0~ VARIOS,5*;rnA/j. ,3.y

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

ro a.................. ....................................................................... ...... .......... ................................. ... . ...................... .............. ........................ .................................. ..... ...............................

.......... ............. ............ .. ... .. ......................................... . ......... .. ...W-cipc-i 0
'
(,r � a———....... ...... .............. ....... ...... ......... ............... ........ - .................... .......... ..............

...... . ................ ...................... 1 ..................... ...... ofjfj V-1 0 0
t

..... . ........ ..... . ........... ................. .- .......... - .............. ................... ............................ ........ ........................

.............. .......................——............. ............ ............. ..... . ....... . ........... ........... ................................. ..................

TRANSPORTATION
TRANSPORTES

............ - 1.., ........ ................................................. ................................................... ... ... . .................. . ............. .............................—.................... ................. .............

.......... .......... ................................ 1 ........... . ................... . .— .........— .......... .......... ..... ..................... . .. .... 1 . ................................................................ 111... .................

............ ............. ............................ .................................. ................. ............... . ...... ................ ..................... ................................. .

TO01 PUSHER OPERATOR
JEFE CAMPO

FECHA DATE F7-y,

VISA



OPERATOR RIG N.* WEILSONPETROL AGENTE APARATO N.* POZO

SONIOE05 PETROLIFEROS, S. A.

López de Hoyos, 13

DAY
0DAILY ATTACHEMENT FECHA N.

PARTE DIARIO �,3 rs¿r-t.p1-. 1q-77
TIME DISTRIBLITION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A 8
.
C OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILUNG ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG tUBRIFICANDO

DEVIATION $URVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING 22 i3t -.fJ77-RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER

FISHING INSTRUMENTANDO

PONIENDO ENCOMPLETION WORK PRODUCCION

24TOTAL HOURS - TOTAL HORAS

SUPPLY
SUMINISTROS

.................................... . ....................... ............................................... . ..... . .. . ....................... .................. . .................................. ............................... ...................

......................... .......... ....... ........ .... ....... ........... 1 ...................................

............. ............................. .................... ....................... 1 ................ ............ .................... —— ............................. ...........

................ ....... ............. ................ ..................... ~ .............................._.. .............. .. ............ . ........ . ................... ......................... 1 ...............

TRANSPORTATION
TRANSPORTES

............. — ..... .. ........ . ................ ..................... 1 ..............._-—............ ... ........................ —.....' ..............1
..... .———............. . ..... ............ 1.1 .....................................

............. . . ... ............... ................... ... ....... .... ....................... ............................. ».-l.-.--.-.-,...-.. ................ ............................. . .......... .......... .................

.................... ........... ........ ...... ...................... ......... ......................... ... .................. ............ ....................... . . ............................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR N.- WEILSONPETROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFaRO6, S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO il, -Sdt'9i-- P977 -27

TIME DISTRIBUTION - ROURS TARIFS - TARIFA;
DISTRIBLICION DEL TIEMPO

REMARKS
-WORAS A a C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO 8. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORIÑG TOMANDO TESTIGO

WIRE LINE 22 SU
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER V*4� 13 y
INSTRUMENTANDOFISHING

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

....................... 1 .......... ....... .............. .............. ..................... ............................. ...... . .. ......... . ....... . ......... .................... ............. . ................................... .....................................

............... .............. . . .... ........................... .... ... . ..... ............. ............. ......... . ... . ... .. . ..... ............................... . .......................................

............................. .. ... ................. ............... .... ............ 1 ...... .... ............ ... ... ............... . .. ...................................... .......... ................................................... ............. .. : ..................................

.......... .................................. ...........................----... ..................... ...... .. .................... . .. .... ........... . .............. ..............................

TRANSPORTATION
TRANSPORTES

............ .. ......... ......................... ............ ...... ........... ........... .................................. . .... . ...... .............................. ...................

.......... . ... . .. . ............ .................... ...... ....... .... ................. ............................ . ...... . ........... .................................... ................ ........... . ................... .. ........ .....

.......... ............ ............ ..................................... ............... .. .. ... . ......... ............ . .......... ............. . ........................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.' WEIL
SONPE-TROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13
-9,.94 1? u

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRIBLITION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION'DEL TIEMPO - HORAS A B C D-

OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

MA,NIOBRATRIPS

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. Q P. PROBANDO B. O. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

iv REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LóGGING S. P. E.

22 T-
RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL MOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............. ...................... 1 ...... . .... ................ . ............ ................................... ...... ............................. .......... ........................ ............. ............... ..................

...... 11 --- ....... ......... ...................................... ............. ............. ........... ............. ............................................. .................. .

.................. .................... . . ..................................... ............... ............ . ....... 1 ................. ........ .................................... . ......... .. --------------
.............- ............... 11 ......... .................. ..................... . .................. ........................... . ............. .. ...... . ........... ...........



OPERATOR RIG N.' WEIL

SONPE-TROL AGENTE APARATO N." POZO

SONDEOS PETROLIIIEROC-, S. A. 500 ji� 4 R 7/C-

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o ci
PARTE DIARIO c- cl -

REMARKSTIME DISTRIBUTION - HOURS TARIFS - TARIFAS

DISTRIBLICION DEL TIEMPO - HORAS C D OBSERVACIONES
A

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MjkNIOBRA

LUBRICATE RIG lUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

TOMANDO TESTIGOCORING

WIRE LINE
LOGGING S. P. E.

S L 1*
RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAlTiNG ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO e)-rA.v.p Y3Y
COMPLETION WORK PONIENDO EN

PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

......................... ............ —— .......... .................................... . ....... ... ... . ...................................................... ................ ......... ....... .......... ........................

. ......... . ......... ............ ............ . ... ....... ..~............ ...... ... ......... .. .... .......................... . ........................................

W
.......... .... . .......................... ....................... ............ ............... ................. .......... ................ . .................... . ................. —. ..... .......... ———— ........

................... ............. . .............. .. .................. . ............. ........._-————.................... .. . . ... .. .......... . ................... .. ................ .- ..............

TRANSPORTATION
TRANSPORTES

........... . .. . . .......... . ..... ............ __———....... . ......... ........ ..................... 1 .................. .......... ................................. 1 ---------- .......

........... ............ - ....................................... . ....... ...................................-------------- .. ............... ........... ................................ .. ....................... ....... .....

.............. ............ ....... ................. ............. ............. .................. .... .. .. ............................. . ......... ....................... . ......... ...........

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA
----------- 63UJ



OPERATOR RiG N.' WEtt
SONPE-TROL AGENTE APARATO N.' POZO

�ONC>EOS PETRC>Lll-aROS, S. A. 9 c7c. D-c>0 /-,9" y, n R c-Tc- - Á
López de Hoyos,

1

3

DAY

DAILY ATTACHEMENT FECHA N.o so
PARTE DIARIO

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS

RIG UP &

A C D OBSERVACIONES

TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACiON

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

iq DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LóGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y 22 SI., 7 7& CEMENTING CEMENTANDO

4

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS
S709imr)

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

... ................ ................. . ..... .. ................ —. .................................... ........... .... . . ................... ......................... ...... .......... ............ . ....................... . ............ ........... ..... . ..........

............ 1 ..............__——............................. ................. ........ . .....__———........... .... .. ....................... .-........................ ....... ............. .............. .

....................... —................. ......... ................. .... . ... 1 ............................... ...__—........................ . .......... ...... ... ............................. ...................... ........... .................................................... - .... ............................ ........... ................... .................

...... ...... .............. .. . . .................... ......... . .................

TRANSPORTATION
TRANSPORTES

...................... ........ ...———......— .................. ........... ....................... ...... .........-- - ------ ............. ...................... « ................... . ....................... ....................... — ............... . ........
................. ....... . ............. —— ............. ..................... ............ . ................... ——— ........... .. ......... ............ ................................... ........... .................... ....... ............. .... . ...

................. ............................................ .............. ........ .... .. ............ .. ........ .... ........... ................................................................... .............

7001 PUSHER OPERATOR
JlFE CAMPO AGENTE

FECHA DATE
17

VISA



OPERATOR RiG N.* WEIL
SONPEIROL AGENTE APARATO N.O POZO

SONDEOS PETROLIFFROS,;. A.

L6pez de Hoyos, 1
p,

DAY
DAILY ATTACHEMENT FECHA 0

PARTE DIARIO
TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS

DISTRIBUCION DEL TIEMPO - HORAS
REMARKS

A B c D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

Po iz c-

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION mo

TRIPS MJkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION
ev,1 )-,A t� b 1

B. O. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE 1D

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

P WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIO,
-T-t*mp

OFISHING INSTRUMENTANDO
-S 1,4Mo

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

0 SUPPLY
SUMINISTROS

................. ............ .. ........................... ...................... ................ . .. . ......... ...... . ...... ......... .......... .... .............. ................ .............

........................................... .......... . ........ ................ ........... . ... ... . ..... .............. .............. . ............. .......................

........... ................. ......... . . ........... - .............. ........... ................ ................................. .. ............ ..... 1, i 7..... . ....
lo.................. - ........................................ .......... ............... ............... ............ ..... ......... .. ............ . .............. .................. . ............ ........................

TRANSPORTATION -----------------
TRANSPORTES

.......... ........ . ......... « . .......... . ... ....... .......... .............. ..... ................ ..... ... ........................... ...... ............ .............. 1-1 .................... . .................. ..............

..... ....... ............... .- ........... ........... . ...... ................................ ................... ...................... ——— ................. . ............ . ........... ..... . ..................
.. . ....................... ............ . ....... ....... ............................. ............ .................................. . ......................................

TOOL PUSHER OPERATOR
JEFE CAMPO

FECHA DATE

VISA



OPERATOR RiG N.*
SONPEIROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13
Dio -t - t

DAY
DAILY ATTACHEMÉNT FECHA N.o
PARTE DIARIO 5 CE ¡`F- 19 -7 -7

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a

---
C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO ¡leí
14 o lo�4

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION o ^l 7,4 e

TRIPS MkNIOBRA
p

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

o. P. PR~O B. o. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

0
REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOG;GING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
p & CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHiNG INSTRUMENTANDO

rOMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

................. .......... - ......... ... ..................... . ............ ............ ....... . ......... ........................ ...................... . ........... ........ ...................................... ..................

.............. jl..............———— .............. c, «%.- 0

---- - ----------------------- .................... ..............—......._....... ........... ......... JO0................ ................... —— ................. .......... . ...... . .... ..... . .......................... . ...............................

.............................. .......... .............................5 ......4.-.� ..... ......... ....................... . ....................................... - .................

TRANSPORTATION
TRANSPORTES

..................................... ............................ .............. ......... .... 1 ................ .......... ... .......... ..................... . ...... .......................... .................. 9 ....................................................... ......

........... ... ......................... .............. ——— ............... -_—.... . .... . ........ . . . ............ .............. .... . .... ......... . ................. ............. .... ...... ...... .. .......

................................................................... ........................... ....... ... ............. . .............. . ..... . ..................... .

TO01 PUSHER OPERAIOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OFERATOR RIG N.' WEIL
SONPEIROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A. C-
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO >20 1 el «7 7

TIME DISTRIBLITION - HOLÍRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

y /v

DRILLING ACTUAL PERFORACION
¿/ p

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA
»

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

VIIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y 2B)
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRItt STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

................................. ......... . ......... ............................. . ...... ... . ....... ............. ............................ . ..... ............ - .............. ................. ............. ............ ....................

................ ............... . .............. —— ............... .............. ..... ........__——............ .......................... ..........................

-_— .......... ............ ... ....... .......................................................... . -_—————...... . ................................. ........... .................... ................................ ................... - ...........

.......................... 1——— ............ __— ............ « .............. . .. ....... ... .................................... . ....... ........ . ............... .....................

TRANSPORTATION
TRANSPORTES

.................. .... ....... .....—————.......... . .............. ...... ......... .................. .. .....__—............. ............................ ...... ............... ...................... ......... ....

- ........................... .... . .. ............ ... ... ........... .__—— ......................................... ............ . ... ..... .....————— .................. .............. ——...... .... ....

................... 1 ...... ........ .................. — ——— .......... ....................................... «. .............. . . ...... ......... . .......................... ....... ............... ................ .. .

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA
<1



OPERATOR RiG N.* WEIL
SONPE-T ROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO o?l %3v

TIME DISTRIBLITION - HOLÍRS, TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TilMe0 - HORAS A a c D OBSERVACIONES

RIG UP & mTEAR DOWN
ONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MlkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

TOMANDO TESTIGOCORING

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

................... .......... ...... ....................................... . ...... ....... ...................... ....... ..................................................... ..................................... ...................

............. . ......................... ....... ... .............................. . . ............ ............. .......................... . . . .................. ..................

................. ........... ............... « .. ..................................... ........................ . ........................... ...................... ------- ............................................. ......................

........................... ............... ............... . ..... ............ ...... ......... ......... . ........... . ..... ................ ...........

TRANSPORTATION
TRANSPORTES

................. . ..... .... ....... .......... ...... ...... ...................................... ------ -----------............... . . . ... .......... - .............. .. ... ................ ................ .............

........... ............... ................... .............. ---............... .. .......... ........... . ... . ... ............... 1 .......... . ............. :.. ....... .................................

............ 1 ............ .............. .......... ........... ............... ................... ...... ......... . . ....... ..................... . .. ..... ......... .............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
---

----

VISA 77



OPERATOR RIG N.' WELL
SONPE-TROL AGENTE APARATO N.' POZO

SONDEOS PETROLIFEnOS9 0. A. A-9,4120 a- C- s-a ID �,4Wl -
López de Hoyos, 13 l

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO Iq77 31

TIME DISTRiBUTION - HOLIRS TARIFS, - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILUNG ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MjkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILCING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERiA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS
ON

01

24

SUPPLY
SUMINISTROS

........................... ........... . ....... ............... ... .. .............................. . ............... . .. ... . ... ....-............................................... .................... ................................ . ..................... .....................

........................ ............ ..................... . ....... ...... . ..........----....... .. ........................... .- ..... ........... ..........

................. . ................... .. .............. . ...... . ........... ..................... .. ............................ . .............. - ................... ................... ................................................................... .

..................... .......................... .................... - ............... . ........ ........ .................... . . . ................................. .......

TRANSPORTATiON
TRANSPORTES

............ .............. ------ - -- 1 ----- - ................... ... ................. ...----........... . ...... .........................-...... « . ....................... .... ........................................
4

........ . ............. - .............-- . .......... --- ............ ............. . .............. ........... ............... ............. ... .............. .......... .............. . -

.......... ..................................... --- .................................. ............... .. .............. ... . ................... . ............................ . ...... ......... ....... ............

T00t PUSHER OPERATOR
JeFE CAMPO AGENi-l,

FECHA DATE r7

VISA

YU-
63220



OPERATOR RIG f\1.0 WEIL
SONPEIROL AGENTE APARATO N.' POZO

SONDE03 PETROLJFF-ROE, S. A.
c. �i-ooLópez de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO -23 J5P7- /977

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MbNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. O. P.

CUT OFF CORTANDO El CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE IINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

......... ........ ...............------- —... ..... ................. .......... ..... ..... . ....... ..... .......................................................... .......... . .......................... .......................................

..................................--... ..... ........... . ........... ...... . ..... . ...... . ... .... . ...... 1— ............. ... ........... ............. ...............

............... .- . ....... ......... ... .........................

................ ...................... ............ ................... __———..... . ... ...........

............................... ........................ .. —....- .................

...... . ........... .......... ................ ........ . ............................

TRANSPORTATION
TRANSPORTES

................................... ..... .. ................................................. . ............. ... ..........——— ........... __——...... .................. ......... . ..........................

.......... . ... .... ................. ....................... ................ ............... �z ....................................... ...... ............... ...................__———....................... — .................... ................ .... ... .......

........... ................. . ....... .................................................... . .................. . .... ...... .... . . . ................... .. ........................ .......... . ............................. .

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE 47

VISA



OPERATOR RIG N.* WEILSONPE-TROL AGENTE APARATO N.o POZO

SONbEOS PETROLIFEROS, S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO ¿q-

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A

------
D
-

OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

CITHER VARIOS 19

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS

SUPPLY
SUMINISTROS

....................... ................... ........ ......0...... ..... . ............... ..

........... 4................---------- ............. . ................... .............

. ............ . .. ........ . .... .................—— ......... ............................. ... ..........———— ............. .............. ............................... . . ........... ................... .......... ..................

............... ................................................................................ ............... ............................ ....... . ........ . ................ ........... 1 .......... .................... ........

TRANSPORTATION
TRANSPORTES

......................... .. ... ............................... .... . . ...... . .............................. .......................... ......... .......................... ............... .. ......

.......... ............. . ............... . .................................... ........... .......... . .- ............... ..................... ................. ..... ......... « ............ .......... ........... ...........

............ ............... .................................... .. .............. ........ ........... .......... . ..... ....................... .

TOOL PUSHER OPERATOR
JffE CAMPO

FECHA DATE 2-
VISA



OPERATOR RIG N." WEIL
zSONPE7ROL AGENTE APARATO N.* POZO

SONDEob PE-r-OLIFEROS, S. A.

7L,ópezde OHo5yos, 13 c - croT
DAYDAILY ATTACHEMENT FECHA 0N.

PARTE DIARIO o<Zr %5�!?;- /977
TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A- B C
_H

OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCUtATING LODO Y CIRCULACION

TRIPS MANIOBRA 4-(

LLIBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

jpOTIAa�l�4

FISHING INSTRUMENTANDO

COMPLEDON WORK PONIENDO EN
PRODUCCION

TOTAL ROURS - TOTAL HORAS 24

SUPply
SUMINISTROS

..................................... ........................ 1 ...................................... %... ...................... ... . ..................................... . ................................ ...................................... ....... ........... ..............
..... ..... lle r a i

-------------- ......................... - ........................... ........ . ....................... ....... . .............. ................. .....

............__—————............................................................c, 0 wj, -) -t -.......... .............. ................... .............. .................. —. ...... ............... ----------
.......... ............................................. . ............. ...... ..... ... ........... ........ ..... . ....... .................................

———— ...........

TRANSPORTATION
TRANSPORTES

........... ...... ................... . ............................. . ................... .. ... .................. ............. . ..... ....................................................... ......... . ..

.............. ............... ..................... . ...................... __—————— .......... ........... ................... . . ................. ................. ........................ 1 ....... . .......................

.................................. . ........................ ................. __— ...... ........... ........... ............... ............... ........... . .... ................

T00t PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WEIL
AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA 0N.
PARTE DIARIO j6 s4=-pí- /,5;77

13,7

TIME DISTRIBLITION - HOURS TARIFS, - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B c D OBSE

.
RVACIONES

RIG UR & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MjkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR VIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.
LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS u UT717

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

<STO................ ........................ ............................... ........................ ................. . .......................... . ............. .............................................. — ..... ................... ............. .... ................................

......................... .... ... ... ............................. . ...... ........ ................................. .... .... .......... ..................................

............. ......... ..... . .............. .... . ....... Calvfv..A4.Q .... ....... ................ . ........................... « .................... . ..................... ..................... — .............
................. ......................... ..... .......... 1= ¿

.4
£2

1
.............. ...... .... ..... ........ ... ..........— Z..00 ...... ..... .............................................. . ....................................

TRANSPORTATION
TRANSPORTES

............. .__——........... .. . ........ ........................... ................ .-_——————............... . ......................... ........ ........... ——— ............ 1 ........ .............. - ..........

............. ...... — ................................... ............... ...... ................. ........... 1.1 . . . ......................................————— .................. —— ........................ ..................... ........... .. .

................ ..... .. .. .. .. ..... ................ .................... ...... ...... ............... .......... . ....... . . ........- ....... —. .................................. ............ ................................. .

T00t PUSHER OPERATOR
JbFE CAMPO AGENTE

FECHA DATE

VtSA



OPERATOR RIG N." WEIL
AGENTE<3ONPETROL APARATO N.' POZO

SONDEOS PETROLIFEROS. S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 2 /q777

TIME DISTRIBUTION - HOLÍRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP &
MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACiON

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCUtATING LODO Y CIRCULACION

TRIPS M4NIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO El CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y oto
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRI11 STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

...................... .................... .. ............. .................... ..................... ... ............... .. ..... ......................./¿............................ ........................... ............................. ........ .........................

............................. . .................... . ......... .... .................................. « .. .. . .................................................................
........... . ..... ......... . ........................ ......... . .Z~............................... 1 .................. ............ .............. ..........

.................... ........... ............ ................. __............... ........... . ...... ............ ............ ........ ....................... ............
TRANSPORTATION
TRANSPORTES

................... ............. .............. ... ........... ........ .... ............................... - .......... . . .................................

....... ............................. ............... . ........ . . ...................... ...... ...... .......... ................................................. « .. ...................... ..... .. ...

... ............... —— ....................... 1 ................ ............................. . ...... . ... ........................................................... ... . ... ...............................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
7—

VISA



OPERATOR RIG N.* weil
SONPE-TROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.
<:S- C- Y-ooLópez de Hoyos, 13 Ali?0

DAY

DAILY ATTACHEMENT FECHA N.O
PARTE DIARIO 2 1 5 ¿5 �4

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING 3úALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA 04

LUBRICATE RIG- LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P. ct,

CUT OFF CORTANDO EL CABLEDkILLING LINE

REPAIR. RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.................. ......................... . ..... . ...................... . ..........................57-pe)¿.......................... i .................................... .......................................... . .....................................................................
........... ........ ................................................ ........ .. .... ....... ................ . . ..........

................ ... .................. ......... . ............. ..........r-!!� 4-1114--Q .................... .............................. .............. ...... ............... .....................

.................. ......................... . ................ - .................... .... .... . ........... . .... . ....... . ... . ........... .............. ......j5�l . ..... . .....

TRANSPORTATION
TRANSPORTES

........................ ........ ...... . .......................... ........... . ....... ... . .............. . ..... ...... . ....... ....................... ............................

........... .......... ............... ........... -_—...... .—.. ..................... ...... ............ . ................. . ....... . ........................ .. . ............... ......... . ..... ... ....................... ....... .....

..................................... ................................... . ......... . .. ......... ................ . .................... .. . . .... ................................

TOOL PUSHER OPERATOR
JeFE CAMPO AGENTE

FECHA DATE

Y!5A



OPERATOR RIG N.O WELL
APARATO N.* POZOSONPEIROL AGENTE

SONDEOS PETROLIFEROS, 5. A.
S-00

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO Z 9 S dEP7-- 1-577

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS
DISTRIBUCION DEL TIEMPO - HORAS

REMARKS

A C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MJkNIOBRA
3o

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P,

CUT OFF
DRILUNG LINE CORTANDO EL CABLE

REPAIR JIG REPARANDO

CORING TOMANDO TESTIGO

'WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOSc.9.i.,
9 je '19j(00,9 0

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS
pi

24

SUPPLY
SUMINISTROS

.......... ............... . ....................................... 1 ................ .................. -oí.............. ............ . ..................................... ..................... .....................................

..... . ............ -------------—... ....................... o
-1 .......... ....................... . ................................

.................... ........................... . ................ ........ ....... .... 7... ................. ... . ........ ............... .................. ..... ...............................

.................. ............... ..... ......................................... .. . ............ <m'............. .......... roe ........ . ......... . ........ . .........

TRANSPORTATION
TRANSPORTES

................................... ............................... . .............. .............. .... ......... . ... ... ............. ...... . .........———... ................ . .............................. ...................

-_—......... .................———................. 1 .......—...................................... . ........... . .... .. ............ . .... . ........... .......................... . ................... .................

..................... ..... ....... ............... — ............................................. ......................... . ....... . .......................

1001 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
� -

VISA



< P�RATnR RIG N.9 WEILSONPE-T ROL AGENI`E APARATO N.* POZO

~OCIO$ P*TOROLIMP-ROS, e.

López de Hoyos, 13 J

DAY
FilbADAILY ATTACHEMENT No
j 0PARTE DIARIO

y TIME DISTRIBUTION - HOURS TARIFS TARIFAS------- REMARKS
DISTRIBUCION DEL TIEMPO - HORAS

C7
D- OBSERVACIONES

RIG UP &
TARDOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG > LUBRIFICANDO

.DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF. CORTANDO El CABLEDRILLING LIN E

REPAIR RIG REPARANDO

1 CORIN TOMANDO TESTIGO:

LINE S. P.e,LOGGING

RUÑNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

›WAITING ON
CEMENT, ESPERANDO' FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHEt VARIOS

lo�SHINQ-> INSTRUMENTANDO

PONIENDO ENCOMPLETION,WORK PRODUCCION

24TOTAL ROURS - TOTAL HORAS

0 SupPLY
SUMINISTROS

.......... . ..... ................. ... ......... .................... ...... . ... . . .

. ... ...........í .......... ..... ................ ......
o .. ............. .. ........ . . . ........ .. ............. ....

á-Do .............. ..............

TRANSPORTATION
,TRANSPORTES

------------ - ----- ....... ......... .... ........... ....

. .. ....... . . ........ .................... .. .....

............ ................... .............. . ....

TO01 PUSHER OPERATOR
JEFE CAMPO AGENTE

PECHA DATE



OPERATOR RIG N.* WEILSONPE-TROL AGENTE APARATO N.* POZO

SONDEOS PETROLAFEROS, S. A.

López de Hoyos, 13

.000,11�,i
a -� Iq

DAYDAILY ATTACHEMENT FECHA N.o
PARTE DIARIO . ,/ �/

TIME DISTRI13UTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS 8 C

-
D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRiPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

'CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO
í

WIRE LINE
S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y 1777
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS
tlowíkdp-y

FISHING INSTRUMENTANDO

COMPLETION VVORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

a ÍL........... ............... ........... .................... .......... .............. . .. ........ ....................... ....... .............. ..... .. .............
................ .................... ...... .. . .................................... .. ...... ID ........ ... . .......... ........................................

............... .....__——......... .............................. . .................. .......... ........................................... ............. ........ ......... ....... : ............... .............
........ .............. 1——— ......................... 57-Oc'í‹: =- 1 j,00................ .............. ..— ....... ..................................... . . ..... ............. ...... ... ......... ... . .............................
TRANSPORTATION
TRANSPORTES

............... —— ...... .. ... ........ ——......... ............... . ................ ................. ..... ........ . ................................. ................ ...................... ................
............................... .................. ................ . ........... . ................... .................... . . ............ . ....... ................... .... . .. .. .......... . .................................................. .. ._ ...... —— ..... .... .......

.............. ............ .............................. ........ .......................... —........ .......... ... .......... ........... . ... ................. ... . ........... . .............

T001 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA Izz
_(i -�.7p



OCERATOR RIG N." WEIL
SONPE-TROL AGENTE APARATO N.* POZO

'SONDEOS PETROLli«r.ROS, S. A.

López de Hoyos, 13 JII iz- 12 0
DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO '1-977

TIME DISTRIBUTION - HOLIRS TARIES - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN y muy s

DRILUNG ACTUAL PERFORACION
PO N P o

REAMING ALISANDO
2,5 eA&

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION AZ r-_2 4- IN
TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO 8. 0. P.

CUT OFF
DRILLING LINE

CORTANDO El CABLE

REPAIR RIG REPARANDO

TOMANDO TESTIGOCORING

WIRE IINE S. P. E.'LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT
ubl.

DRILL STEM TEST HACIENDO TEST.

OTHER VARIO,
P

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

................ ............... ........................... .... ........................ . .. .............. .............................................................. ......................

...... .... . ........................ . . ........ . ........... ....... ........ ..... ... . ...................... . .................. ....................... ........ ..... . ..... ..... ....... ................................. ...... . ..................... . .......... ......................................... ....... ..... —— ......................... ...... —— .......................... ... ....... ........................ . . .... ..... ...... . ................................
TRANSPORTATION
TRANSPORTES

............———.............. .. ... . ................... ..... . ........... . ........ . ........................ ............ ..................... ............ . ... . .... . ......................................................

................ . . . ............. . ......... ................. —— ............ ............................... ........ ......... .......... ..... ... ........... ................................... .............................................. ....... 1 ..................

.............. ..................... ———. .................. » .......... . .............. ........ ....................................

TOOL PUSHER
JtFE CAMPO AGE NTE

FECHA DATE

VISA

-----------~61223



WEILOPERATOR RIG N.*c7 N _r RP E OL
AGENTE APARATO N.' POZO

SONDEOS PETROLIF-,,F�ROS, 6. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING AlIS^NDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MlkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE s� P. E.
LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO

j

CEMENT

DRILt STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPtETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPpl.y
SUMINISTROS

............................ ................................................................ .......... . .......... ..... ........... ...................... .............. ................................................................ .... . .........'

. . .. ........... .............................................. .................--------------- - .......... ........ ......................... .... .. ...........

1 .................. ..........2.Q.O..e ............................................................ ............ .................... ........................ ......... .....................................

............ ............... . .................. .................... ¿4¿.................. ............................................... . ........... ...............

TRANSPORTATION
TRANSPORTES

.................................... ................... ............................... ....... ................ .... .. . ................... . ..................... .............................. ..........

.................... . .......... ... . ......... 1 .......... ...... .............. .............. ............ .............................................. . ..... .. ........ ... .......... .............. —.... ............ . ........ ... .........

.............................. ............ ...... ........... ................—.... ......... ....... ....................... ........ . .... ..............

TOOL PUSHER OPERAIOR
JEFE CAMPO

FECHA DATE . ...............
Z:S -7MI>

VISA



OPERATOR RIG N.*

ONPE-TROL AGENTE APARATO N.o POZO

C-05 PETROLIFZROS, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO � oc,4,11re 1-5P 1-47

TIME DISTRIBLITION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A B c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P,

CUT OFF
DRILLING tINE

CORTANDO EL CABLE

REPAIR RIG REPARANDO

CoRiNG TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILI. STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

... . ............ ...... . .......................................................................... ..... .......... ................. ................................................ .................. ....................... .............................................
. . ................ . .1---------------- ..... ............. ......................... ................................... ............... . .. ... ......... .............. ....... ............ ID

- . .............. ......... ............. ....... .................. .... .......................... - ........... - ......... ............. 200a.............. .............. . .. ..................... ......... . ...... -- ............. . .... ........
................ . ............ ........... .. . ............ ...... .................................................................. - ...................... ............ - .. . ....... ............ . ....Q ba

TRANSPORTATION
TRANSPORTES

..... ............ . ...... ............................. 1 .............. ....................... ---------........ ............ ..... ................... ----- ------- j! .. ............................ ............ .. ....

.............. . ............. .............................. - ..... . . ...... .............. .... ............................................. -. .......

......................... . ..... . ................. :- .... - ...-- ............. . . ... ........ . .............. 1 .............. . ........................

1001. PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.' WEIL
N

p

E

-T

ROL AGENTE APARATO N.* POZO

�

z yo

PETROLIFEROS, S. A.
Tío o

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA Neo
PARTE DIARIO 3-. 4 pq7 7

TIME DISTRIBUTiON - HOLIRS TARIFS - TARIFAS REMARKS
.......

DISTRIBUCION DEL TIEMPO - HORAS A a C
-
D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRULING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATiON SURVEY TOMANDO DESVIACION

TEST S. 0. P. PROBANDO B. 0. P.

CUT OFF
DRIILING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. Z
v 1.

-LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL ROURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............... ................... . ............ ......................... ........... .... .......... ............................ ................................. ...............................

........................ ...... ............ ............. ..... .... ...............................................................

.............. .............__——.... . ........... .... . ........ . .......... .............. ............................................. ......... .................

.................................... ... ............. ............ ----------------- --------------- - - - - ------ .. .. ...... . ............. . .............

TRANSPORTATION
TRANSPORTES

........ ................. ..... ........................ « ....... ............ ........ ........... .. ............... .......... . ........... ................................................ ........... ...............

............ .. ........... ......................... ...... ............ ....... .......... ...................... . ... . .............

....................... ............ ... ........................ ................. ...... . ............ ........ . ...... ..... . .. ..... ..... ... .............. . .. ............. ...................

TO01 PUSHER OPERATOR
JI:FE CAMPO AGENTE

FECHA DATE

VISA y
.
1

63220



OPERATOR RIG N.o WELL
.SONPETROL AGENTE APARATO N.* POZOz

SONDEOS PETROLIFP-ROS, S. A. IZ O é4.z5, S, a � nw 2
FLópez de Hciyos, 13-T

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE WARIO /5-7 7

TIME DISTRIBUTION - HOLIRS TARIFS, - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILIING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS , -
í -l -

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

0. ......................................... . ................ .......... . ... ......... . ......... . ..................... . ..... . .... ........................................... ....... .... .......... . .................. ...... ...........

................... ...... - ........................ -_—...... ............. .. . ......... C> . ................... ............ ............................... ....

............. .............. -- ----------- .................................... ............... ------- o¿-,0.......................................... . .......................... .......................... ............. .. .

................. ....................... ......................__——— ---------- - --- -------- ...... ................................ .. .... . ................. . .........—— ................. . ......... .......... .........

TRANSPORTATiON
TRANSPORTES

o
........ . . . ................ .. ................. ............ 1 ............ ............ ............ . ................__——.. ......... . .. . ................................... —— . . . .......... ...... —— ................... ------

................... ............. ———............... .......... ........... ................... ... . ...... .............. .................. .................................... . ..... .......

.... ........ .................... ......... ............................. .. .............. ............. .. . ................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA
,d1 l�í�7



OPERATCR RIG N.o WELL
NPE1 ROL AGENTE APARATO N.* POZO

SONDEOS VETROLIFEROS, S. A.
JO--+5

López de Hoyos, 13
j

DAY
DAILY ATTACHEMENT FECHA N.O
PARTE DIARIO 7 0,c-Au

TIME DISTRIBLÍTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a C

.
D OBSERVACIONES

RIG UP & MONTAJE DESmONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACtON

TEST B. O. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING *TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO 08
WAITING ON
CEMENT ESPERANDO FRAGUADO 17
DRILI STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL H OURS - TOTAL HORAS 2lt- 24

SUPPLY
SUMINISTROS

................. ........................... .................... « .................. . ......... ............. ........... ............................................. ................................ ................. ......... . .............. . ........ . .

........... ................ . .. ................................ .... . ..... . ....-------------------...... ........................... . .................

......... . ........ ----........................ ... .............................. $21 00... ............................................... 0.......... -- ........................... . ......... . ....... ..... ......... ......................

................................... .................................... ---....... S-10 C'K....... ....... ......... . ..... ............................ ......................

TRANSPORTATION
TRANSPORTES

............................... ......... . .................. ....... ......................... . ................... .......

............ .. ....................... .. ................. .. . .... ................ .... . ...... ........ ............................ « .................................... ......... ..................... .

................ 1 .... ................. -- ............ .............. ............. ....................... .............. . ...........

7001 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WEIL
SONPEIROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROE, S. A.
J,9

López de Hoyos, 13

DAY 0DAILY ATTACHEMENT FECHA N.
g oc,PARTE DIARIO

TIME DISTRIBLITION - HOLIRS TARIFS TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS

OSSE
A a c D RVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

MANIOBRATRIPS

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST. 1977
OTHER

FISHING iNSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 3o 24

SUPPLY
SUMINISTROS

............. ............ ............. .................. . ........... ............. . ........... .............. ............. .......... . ................... .............. ............. ............

............ ...... ........................... ....... ................. ................................... ..............................................

............ ... ................. ....-_—— ........... . . - ..................................... ---------c~si,40 r, -2000.............. .................... ...................................... ............................. .................... .................................

........... ........... .................................................. ...... .. . .. ..................... . ....................... ..........
TRANSPORTATION
TRANSPORTES

.......... ................------- ........ . ........ .......... ............... ........ ......... --------- .......... .............. . . . . ........ ..........................................

---------- ............. ............... ..................... 1 ........... .. .... . ........................... . ..................... ................ ............ .............. ............ . .......................

........... ....................... .......... ......... . .... . ...... ..... ... .......... ... .............. ...................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENE

FECHA DATE



OPERATOR RIG N.* WEIL
SONPE-T ROL AGENTE APARATO N.* POZO

ONDEOS PETROLIFEROS, S. A. -c- 1-oo
López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO pC�a,�re ¡477

TIME DISTRIBLITION - ROURS TARIFS - TARIFAS

DISTRIBLICION DEL TIEMPO - HORAS
REMARKS

A a C D OBSERVACIONES

RIG UP &
TEAR DQWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. O. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

^RE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO í

',
J

DRILL STEM TEST HACIENDO TEST. OCT. 1977
OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

........................ 1 .................................. ircil<-

..................... __——...... .................

............................... ...............................................

.... ................. 0 .................................... « ..............

.................... ..... ................ ........ .... . ................ w1 104,v_-— ...... ............................................... ............................... -- .................. ........................
.............. .................. ............... 51-r4 U<, N-.......... . ...... 1 ........ .... ............. ......... . ............................................

TRANSPORTATiON
TRANSPORTES

............. ——.................. .—....... .. .............. .......... ................................. ........... ........... ........... ..................

...................... . ............_-——...................... ... . ........... ......................... . .. ..... ... .. ............................. ... ...............

.............. ..................... . .................................... . . .... . .. ......... ...................... ......... ....................... . . ................ .......... ..............

TOCIL PUSHER OPERAIOR
JEFE CAMPO

FECHA DATE

visik



.........

OFERATOR RIG N.O WEIL
SONF`ElROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 DA120 <7« !goo hl¿A th TE -

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE DIARIO jo Oc�¿¿�ro-

TIME DISTRIBUTION - HOLIRS T^RIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

'WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST. 1,1377
OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS c2q 24

SUPPLY
SUMINISTROS

................................ .......... . ................. . . ócK <7194-oLl........... ............... —— .............. .................................................. ............

............ ............... ... ... ........ .... ............... aK o ti o................ .......................... .... ....................

............. ....... . .......... . ...... ....... ................ ... 040..... 1 ......................... 2��g?.0.0 ............................ ........... —— .................. ........ ............................

..................... ............ . ............... ........ ...........$.......... . .... ........... .............. .................................. .... ........................

TRANSPORTATION
TRANSPORTES

........... . ............ ................................... ............................ . .---------................. . . . .. .................................... .... . ...... ........... ................. .. ...... ............. ........ ......

1 . ................. . ........... ....... .......... -------- .................... ........... ....... ...... . ................—.............. . . ............ . ............................. ....

.................. .............. 1 ................ .................................... .. .... .................... .................... . ... . ................... ............. 1 .....................

TOOL PUSHER OPERATOR
JEFE CAMPO

FECHA DATE

VISA f

75 i



OPERATOR RIG N.* WEI.l

0.NPE-rR,QL AGENTE APARATO N.o POZO

SONDEOS PETROLIFEROE, 5. A. im 120 S co IArí.Z6[7L1 pez de Hoyos, 13

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE DIARIO J/ 77 tr�í

TIME DISTRIBLÍTION - HOURS TARIFS TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MÁkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

YVIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRItL STEM TEST HACIENDO TEST.

OTHER

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS a 24

SUPPLY
SUMINISTROS ............ ......... ............................................................. . ............ .............................. ...............................

............... ...... . ..................................................................... . .............. ........

.

........... ............ ..... .. ..................... ........... ..... ..... . ......... .. ....................................

.. .............. .. .............. ................ ................. ............ . ................. .......... . .... ....................... ................ .....................

............. 1 .......................... --- ........... . . ............................. ... . . .. . ................. ..........

TRANSPORTATION
TRANSPORTES

. .. . .. . ................ ........... ... .......... 1 ..................... .. .. ........... ............... ...........................................

.. ......................... . .. 1.- ............ . ............. ............. ..... ........................... ....................... ............ .................... ...................... .

..................... 1 ................ ............... ............ ................. ............... « .............. .........................

TOOL PUSHER OPERATOR

FECHA DATE

JEFE CAMPO

VISA



................... ---------

OPERATOR RIG N.* WEIL
,-130NPETROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, E. A. iza
López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRIBLITION

/,¿ 19577
- HOLIRS TARIFS - TARIFAS

DISTRIBLICION DEL TIEMPO - HORAS
REMARKS

A a c D OBSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCUIACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0, P.

CUT OFF
DRILLING IINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO

WIjitE LINE
S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y r
& CEMENTING

WAITING ON

CEMENTANDO

CEMENT ESPERANDO FRAGUADO 1977
DRIIL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

J........ 1 ........... ............................ .......................................................................................................................... 1 ................... .................................. ....................... .....
.......... ....... ............................. 0....... .................................................................................

........ ... ................. . ........ ......... DUO 0...................................... -1 ......... .......................... . ........................ . ................ ...................
........................................... ..................................... . 7- o c. lo:� = ». ........ ........................ ..... ......................... ........ .......... ................. . .

TRANSPORTATION
TRANSPORTES

........................... .. ........... ... . ................ .......... ................. ...... . ... . . ......................... ... . .....................................

................. .......... .. .................................... ............... ........ . ..... . ......................... . ... ....... ........ .................

................... ........... ............. ............. ......... .......... ... . ....... ------ ... ............................. . ....

TOOL PUSHER OPERATOR

FECHA DATE

JEFE CAMPO AGENTE

VISA A

-



OPERATOR RIG N.O WEIL
SONPEIROL AGENTE APARATO N.* POZO

NDEOS PETROLIFr

López de Hoyos, 13
o S-40o

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO J,3 1477

TIME DISTRIBUTION - HOLIRS, TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO 'J

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS
k

MjkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO 8. 0. P.

CUT OFF
DRIL.LING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORI NG TOMANDO TESTIGO

WRE LINE
LOGGING S. P. E.

BAJANDO TUBERIA YRUNNING CASING
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO Di,, 1977

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.......................... . .......... ............ . ...... . .......z"*""",--""",*11,11--ll"*"-,--. .......................................... ........ .................. ..

.... . .. .................. ........... .......... . . . ............... ............................ ...
............... .............. ...... .......... ... ................. = '20va............. .. . .............................. .............. . ............ ............................................... —— .........................

................... ........................... ........... ............ ............. .... . . ....... . ......... . ..
TRANSPORTATION
TRANSPORTES

........... 1 ...... . ................. . ...... 1 .............. . ............. ........ .......... . . ....... ....... .. ............ 1—— ................

.......... ... ... . ........ 1 .................................. ...... ........__———............. ..... ....... . .. .... ............ ...... ........ ....................... .... . ............ 1 ...........................

............................. ............. . ......................... ................ ..... ............ —.... ......... ............ ............. ..... .......

TOOL PUSHER OPERATOR
JEFE CAMPO

FECHA DATE
--------

VISA



OPERATOR RIG N.* WELL
SONPE7ROL AGENTE APARATO N.o POZO

SONDEOS PETROUFEROIS, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 1,9 77 Z-7

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS B C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION w

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

S. P. E.
CÍ, 111)

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO 1 orli, 1977
WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 0241 24

SUPPLY
SUMINISTROS

...................... .............. ................ . ...... .......................... ................... ........ ¿—..... . ............................ .......... .................. ............ ... ......................... .......................... ...................

........................................... . .... -.......... ............. ....................... ...............

..... ..............__———........ . ....... . .. . ............................. ........... ........... ....................... ......... ..................... .. - ............ ...................

....... ... ............. . .......... . ......... ................. .. .... ............ « ... . ............ .............. ................... ......... . ........ ..................

TRANSPORTATION
TRANSPORTES

........... .................... -------. ........... .................. ... ....... . ............... ............... .. ......... . . .......... .............................. . ...................

....... ............. . . ..............__——--------............................... ».................. ........... ... ...... ............. . ......... ...............

......... ........................... . ....... .............. .. . ........ -_——................ ..... ........ ...... ........ .... ... . . . ..................................

TOOL PUSHER OPERATOR
SEFE CAMPO AGENTE

FECHA DATE

VISA



01`¿RATOR RIG N.- WEIL

S

SONO

-T ROL AGENTE APARATO N.o POZOONPE
ONDEOS PETROLIFFEROE, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO /J—_ jo -

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A 5 D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING AtISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANICIBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESViACION

TEST S. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE

CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LCÍGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT

ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

PONIENDO ENCOMPLETION WORK PRODUCCION
...... . ..... . ............................. ............ .....................................

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.. ................. - .......... ....... . .................... ............... . .... ........ ........... ó c)<- o/Z

................... ................ ..... ... ........... ......................................................... . ................ .

.............. ........... ..... ..................... ..................................... ................................. ....... .......... ........ ............................. __——......__— . ................. ... .............. j Ha,

.................. ......... ...............— Sn-OcK - ' .7.................__—————........................ . ..... .. . ......... ..................... . ................. . . . .... ............ .... ...........

TRANSPORTATION
TRANSPORTES

............ ....................... ........ .................. .................... .................. ...................
.... .. ............... . ...........————........................................ .......... .......... .. .... . ............................... . ...... .............. . ....... . ...

.......................... ........................ .......................... . . .......................... ............... ...... ..... ...... ....................................

TOCIL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
..........

VISA



OPFRATOR RIO, N. WELI.

SONPETROL AGENIE APARATO N POZO

*iN-DC-0*05 PETROLIFEROS S. A.

Orense, 32

FECHA 0DAILY ATTACHEMENT
D1Y

N.
PARTE DIARIO 16-

TIME DISTRIBUTION - MOURS TARIFS-TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS a C D OBSERVACIONES

RIG UP MONTAJE DESMONTAJE
TE4R DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
CIRCULATINCÍ LODO Y CIRCULACION a

TRIPS MANIOBRA

LUBRICATE RIG* LUBRIFiCANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CORTANDOELCABLE
DRILLING LINE

REPAIR.PIO REPARANDO

cc-CC-3,
WIRE LINF
LOGGING 25 OCI.1977
RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENrANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST

(SpER VARIOS

FISHINO INSTRUMENTANDO

COMPLEHON WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS ID �t<jo abio 24

SUPPLY
SUM1N ISTROS

................................................................................. --------- ---------------------------------------------------------------------------

.................................................................. « ..............CAQ»AJ-I.A.I-4.4.V.-<D-..� .........7 -151.QL-0 ...............................................................

............................................................... - ------ --------- ------------------------------------------------------

TRANSPORTATION
TRANSPORTES

................................. .............................................. .............................................................................................................................

....................................................................................... . .................................. . - .................................... . ................ . ........................

............................................... - ................ . ........................................ ....................................................................................................

T001, PUSHER OPFRArOR
JEFE CAMPO AGE'4TK

FECHA DATE

VISA



OPERATOR RIG N.o WEIL
SONPE-TROL. AGENTE APARATO N.* POZO

S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA - N.o
PARTE DIARIO J7- 77

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS
DISTRIBLICION DEL TIEMPO - HORAS

REMARKS

RIG UP &

A 8 C D OBSERVACIONES

TEAR DOWN MONTAJE DESMONTAJE

DRIILING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MJkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0, P. PROBANDO B. O. P.

CUT OFF
CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO iZ E C 1 D
WIRE UNE
LOGGING S. P. E. 2 5 0 G]. 1977
RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO iv

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............. 11 ....................... ........................ ....................... ........... .. . ............ ........

............ ................ ................................ . ............................... . . ..... ........ - - -------------------------------- --
.... .......----............._~..... ........ ................ .. .......................... .

.............. ............. .. ...... ......... . ..... .
........

.................. --------------- ................... ...................... ......................... .................. 1 ........... ....... . ....................... ...... ---vaiiii/ . ............. ................ .......... . ............

TRANSPORTATION
TRANSPORTES

.................... . ........... 1...---.-...--.......-.-...-.-.....-.....-. .... ................... ............. ................... -- ...... ........ . ................. . ...................
.................----........ ....... .............. .... .............. ... ................

1- ........ ............................ ....... . ... ............. -1 ..................

................... ............. .............. .....-. . ........................... . ................ .... . ............... ............ . ..... ............... .. . ........ . .... . ... .. ...................................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WELL
somvt-r R0L AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRIBLITION . HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

TOMANDO DESVIACIONDEVIATION SURVEY

TEST B. 0. P. B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO I.D C)jj
CORING TOMANDO TESTIGO 25 OCI-1977
WIREAINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHiNG INSTRUMENTANDO

PONIENDO ENCOMPLETION WORK PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.................... — ................. ........... ............ .............. . ............... ....... 0 l'¿-.......... ................ . ... .............................. .......................

Q..................... .................... .. .... ................. .................... . ..... ................

u............................. .................................- ......... . ....... .......... ..... ...................c... ........ ...... /v............ ............ .................. ——— ........... « ..............................

..........——....................... ............................................. . .. .............. ..................... ............... ..

TRANSPORTATiON
TRANSPORTES

................................... —.. ................... ..................... . ............. . . ....................................................... .. ......... . ........... ..........

................... .......... . ............. ............ . ... .........__—————.... .. .......................... .................................. .... .................. . ......... — ............... ....

.................... ................... ............ 1 ...................................— ................. ........... ..... ...............................................................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RiG N.* WEIL
SONPETROL AGENTE APARATO N.o POZOr7EOSSOND

p

PETROLIFEROS, 8. A.

L

L

z

o
ópez de Hoyos, 13

DAY N.DAELY ATTACHEMENT FECHA
0

PARTE DIARIO
TIME DISTRIBLÍTION - HOLIRS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A la c D OBSERVACIONES

RIG Up &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING AlIS^NDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS M4NIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

822244q~. o. P.
ZZO

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO
c25WIRE LINE S. P.:h

r

-LOGGING

BAJANDO TUBERIA YRUNNING CASING
& CEMENTING CEMENTANDO

1977
WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS Jf 24

SUPPLY
SUMINISTROS

.......................... ................................ .......... ...................................................... ............................................. ................

................................... ............................ ci 1 ....... .................... ..... . ......... « ..........................

........... ...... ................. 0 2,ovo........... ................ .......................... ................ ...... ...... ................
................................................ . .. . ........... ......... ..................... 2_————.... . ............................... ............ ....... .......

TRANSPORTATION
TRANSPORTES

.......... .......... .......... 1 . ....................................... .... ............... .... ............ ............. . ................ . ....... .- .............

....... ... . .......... . ........... ...................... . ............... . ................. . ... ..... ... .... ............. . ............ . ....................................................

................................ ......... ...................................... ........... ................. .. .. ........................................... . .. ..... ........... . ...................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RtG N.* WELL
-~--«.SONPE-TROL AGENTE APARATO N.* POZO

SONDEOS PETROLIMilROS, S. A.

López de Hoyos, 13

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE DIARIO /0 -77

TIME DISTRIBUTiON - HOLIRS TARIFS, - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP & MONTAJE DESmONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

;j
CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

B
REPAIR RIG REPARANDO

27 06*1.1977
COKING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST -HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............. ....... . ......... ............................. .............. . S ............................................. . ......................................... . ........................ .

................ . ............. .. . .................... . ....... . ..............................

........... — . ..... ........ .............................. ......................................... . ............ ............ .................... .. . ................

.............. — .................................... .............. .. ......... ............... ... ........ . ................. . .......... . ............

TRANSPORTATION
TRANSPORTES

............. . ..... ............... .......... .......... .. .......................... .... ....................................................... ...

............... ............... . ............ . ........... .......... ......... ........ ... .................................. . ...................... ............... ..........

............ — ...................... ............. .................................... ............. ..... ........... ........ ... ............ .............. ....................... .... . .....................

TOOL PUSHER OPERAICIR
JEFE CAMPO

FECHA DATE

VISA,



OPERATOR RIG N.O WEIL

SONPEIROL AGENTE APARATO N.o POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13
S-co (�K,2

DAY 0
D.AILY ATTACHEMENT FECHA N.
PARTE DIARIO 77

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS M4NIOBRA

LUBRICATE RIG tUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. O. P.

CUT OFF
DRILLING LINE

CORTANDO El CABLE D
REPAIR RIG REPARANDO n Ci 1977
CORING TOMANDO TESTIGO

VVIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
CEMENTANDO& CEMENTING

WAITING ON
CEMENT

ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS cp

FISHING INSTRUMENTANDO

PONIENDO EN
COMPLETION WORK PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

......................................... « .......... ....................................... .. ..... ... ............. .................................. ................. ......... . ....................... . ....... /¿

......... .......................... .......... .......................... .... ........... ------- 0 ' 1

. . ........ . ....... . ........................... ............................ . ................. .................----------- --- --------- ....... ........... .................. .............

........... ....... .... .................. ..... .............................. ............ %

TRANSPORTATION
TRANSPORTES

........... 1 .. .. ................. ......... . ... .... . .. .............. .... ............. . ................... ....................... .- ....................... ..... .

.................. ......... ....... ..................... ......... ............................................... .....................................

........... . ................................. .. ....................... ......... .............. ........... . ............ .... ............... ............... ............... .......... .

1001 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WEIL
SONPEIROL AGENTE APARATO N.* POZO

GONO 05 PISTROLIFEROS, S. A.

ez de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 77

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. o. P. PROBANDO 8. 0. P.

CUT OFF
DRILLING LINE

CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE P.LóGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.................................. . ..................... . .... .. ---------. ... . .... . ....... ...... . ... . . . ...... ............. - .......................... ........... ........................ ..................................
................... ................. __———————............................. .................................... .

.................. ........... ——..................... .... ........ ..... . ............... ....................................... ........ . ................. .
........... » .......... .. ... . .............. ... ....... ................ . .. .. . ....... .. .. . ..................................

TRANSPORTATION
TRANSPORTES

..... ................. ...... .... ...... . .... . ...... -------................. ........... . ...................... ...... - ...... .A ....................................................................

—.... .................—..... .......... .............. 1...---........-..............__————.............. . ............. . . ————......... 11............. ........... « ................ . ........ ........... 1 -

.................................. ............................ 1 ........ .. ................. �: ......................... ...... ..... ................... . . __........... ................................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RiG N.o WEIL
SONPE7ROL AGENTE APARATO N.* POZO

7
so .05 PETROLIFEROS, S. A.

ópez de Hoyos, 13 <:7-c - �;-<).0 Aq ij2L�u
DAY 0DAILY ATTACHEMENT FECHA N.

PARTE DIARIO 10-77
TIME DISTRIBLITION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A a c D
OBSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILIING ACTUAL PERFORACION 30

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING IODO Y CIRCULACION

TRIPS MA.NIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.
c i B i i) o

CUT OFF
DRItLING LINE

CORTANDO EL CABLE 27 OGí.1977
REPAIR RIG REPARANDO

CORiNG *TOMANDO TESTIGO Í

WIRE LINE S. P. E.
LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS GQ 24

SUPPLY
SUMINISTROS

............................. ......... ..........................f§ ............................ .......... .............................. . . ...................... ............

.......... . .......... ...................................................... ........ ..... ............. ................ —.......... . ....... ..... ................... .......... ............ —....... ........... ........... .
......... ............. ................... ........... . .. .....................

TRANSPORTATION
TRANSPORTES

................ .............. ............... ........ ........ . ...................................... .......................... . .

......................... .................. . ............ ... . . . . ------ ... ............ .... .« ............... .... . ... . ..... ........................

.............. . ..... ....... ....... ...................... - ............. ..... ..... ................ .

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
------

VISA vil



OPERATOR RIG N.* WELL
SONF`E7ROL AGENTE APARATO W POZO

iONDEOS S-00
López de Hoyos, 13

DAY 0DAILY A " ACHEMENT FECHA N.
PARTE DIARIO 77

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a C D

OaSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERPORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS M4N§OBRA

LUBRICATE RIG LUEIRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST IL 0. P. PROBANDO 8. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. L n c CLOGGING 1 D
RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO 7 0 (j 1, 1977
WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISMING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL WOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

TRANSPORTATION
TRANSPORTES

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

vis�k



OPERATOR RIG N.* WELL
,~S AGENTEONPE-IROL APARATO N.* POZO

SONDEOS PETROLIPIEROS, S. A.

López de Hoyos, 13
C7- -9 -

I
DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRIBUTION - HOLÍAS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a -D� OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDIDONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

27 0 c 1. 1911
WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER ~S

FISHING INSTRUMENTANDO

PONIENDO ENCOMPIEDON WORK PRODUCCION

TOTAL HOURS- TOTAL HORAS 24

SUPPLY
SUMINISTROS

....................................... . ............... .......... ....... ...... ..................... ............. . .................................. ............... ........... . .............. ............ ...................... ............... ............ ............... . .. . ... je la��6 pul, jy ............................. . ..... ..................... . . . ......... .............. . .........CA,04 4/jqv.......... ...... .......... / iii�� . .......................................... . ...................... ........ ........... ............. . ..................... ................................... . ........... ............ ............ ............................ . ...................... ..
TRANSPORTATION
TRANSPORTES

---------- - 1,� . ....... . .............. ........ .. ....... ...... . .... . ........................................................

.... .......... ... ...................... . .............. ........... . ......... .................................. . . .......................................

................- ... .. ... .... ....................... ................................ . .... .. .......... ................. . ....... . .......... .. .. ... ............... . .......... .

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA <



OPERATOR RIG N.' WEILSONPETROL AGENTE APARATO N." POZO

López de Hoyos, 13
D 4-12 )Aw2 -

DAY
FECHA 0DAILY ATTACHEMENT N.

77PARTE DIARIO
TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRULING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MJkNIOBRA

LUBRICATE RIG LUBRIFICANDO

A DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.

CUT OFF
DRIILING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTINIG CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO N u v. 197-1
DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

........... 1 ...................... .................... ................... inock. ci4-s-o;¿-. .............................................................................. ................. .......................
......... .. .............-_—————.. ................ = o .............. ............... . ...................................
........... . ............... —---- --------—------ - ----- - ------ ............ fl,ca ....... . .. . .. . .......................... ..................... ........................... .
.............. . ..................... ... .......... ..... . .... . ............... . ........... ------- ------------------------- - - ----------------------------------
TRANSPORTATION
TRANSPORTES

.......... ... .............. ..... ..................... ..... . ....... .................. ............ . .. . . -------- ------ ......... ............. .
............................. ........... . .............. . ....... ... . ....... ............. ..... . ................... . .......... ...........................

........................................... . ............... ......... .............. ... .. . . ....................... . . ................ ..... ........... ....... ..... ............. « ......................

TOOL PUSHER �PERATOR

FECHA DATE

JEFE CAMPO



OPERATOR RIG N.* VILIL
APARATO N.o PozoSONPE-TROL AGENTE

PETROLIFEROS, S. A.

López de Hoyos, 13 AIzo tv.2 -

DAY
FECHA

0DAILY ATTACHEMENT N.
PARTE DIARIO 27- lo- -77 -lo

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFA3 REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MkNIOBRA

LUBRIFICANDOLUBRICATE RIG

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRItLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
S. P. E."tOGGING

RUNNING CASING BAJANDO TUBERIA Y
CEMENTANDO& CEMENTING

WAITING ON
CEMENT ESPERANDO FRAGUADO 2 t4b. 1977
DRILL STEM TEST HACIENDO TEST,

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

�-oc.................................. ................ .. ... .................. ............................................ ....................................................................

................................. ípc, d, w C)

.............. **"* ...............cowsjqu =2-ov0.......... --------------------------------------- ........... .................... . .............................. . .. . ....... ................... ...- ......................
.............................. ....................... .......... .......... ............... .............
TRANSPORTATION
TRANSPORTES

....................... ........ ..... .............. ................ ................................. .......................

..... .......... «.-.««......--... ... ......... ........................ ....... ... ............. .......................................... . ................. ........ ...

... ................. ................... .................... ....... ...... ............... ........... ......... .............. ..............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

0 VISA



OPERATOR RIG WEIL
SONPETROL AGENTE APARATO N.@ POZO,

>
$o 5 PETROLIFEROS, S. A.

4�q ¿q
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO /49- 77 7�

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS
DISTRIBUCION DEL TIEMPO

OBSREMARKS
- HORAS A B c ERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

C21
DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO o ¡ir
& CIRCULATING LODO Y CIRCULACION

TRIPS WNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY
í

TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LÓGGING S. P. E. NOV. 1977
RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO 7

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPply
SUMINISTROS

.............. — .................. ..... ............... ......... ..... . ....... ......................ySTOr,,K 0 í ¿................. ................................... . .... . ............ ............................... .............................

................ . ..... ................ . ..... 1 ..........................
........ ........ . ................. ovo........... ...................... .................. ....................... . ........ ................................................ ..............

............ .. ... ......... .. .......... ........................ . ....................... ... .........................

TRANSPORTATION
TRANSPORTES

.............. ................ ............ ......................... . ...... ...... .. . .......... . ...... . . .............. . ............. ................

.......... ............. ............. .................... ....... ....................... . ......... . ............. . ... .........................

......................... .......... 1 ........ ...... .. ................... .......... . ............. ...... . ...................... . ........................... ..............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



------------ - ..................

ambo~
OPERATOR RIG N.* WEI.L

SONPE7ROL AGENTE APARATO N.o POZO

GONDEOS PETROLIFEROS, 5. A. kO ¿AM-cOOk0
López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.O
PARTE DIARIO 8 q_

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A c D OaSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST S. 0. P. PROBANDO 8. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

Tl j
TOMANDO TESTIGOCORING

WIRE LINE 1977S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

PONIENDO ENCOMPLETION WORK PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

..................................................... ........ ............. ............. . ............. ............-................... ....... . . .........__——————......... . ...... .......... ........... . ........... .. ............... . ............ . . .............. . ................. .............. ..... . . ....... ........... .. ......... ... .... ........................ ..
TRANSPORTATION
TRANSPORTES

............. .... ............. _-————...... ........... ....... .... .............. ........... « ................ . ............. . ....................

....... . ................ ... . ......... .................... ................... ..... ..... . ..........................

.... . ............................................................. . ..........-.. .......... ............. ....... . .... ... ............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR �lG N.* WELL
PARATO N.* POZOSONPETROL AGENTE

GONDEOG PETROLIFER09, 5. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA

PARTE DIARIO Ja �77
TIME DISTRIALITION - HOLIRS TARIPS - TARIFAS REMARKS

DISTRIBUCiON DEL TIEMPO - HORAS 15 OBSERVACIONESC

lIG UP & MONTAJE DESMONTAJE'
EAR DOWN

>RILLING ACTUAL PERFORACION

!CAMING ALISANDO

'ONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

'RIPS MA.NIOBRA

,UBRICATE RIG LUBRIFICANDO

XVIATION SURVEY TOMANDO DESVIACION

rEST 8. 0. P. PROBANDO B. 0. P.

:UT oFi CORTANDO EL CABLE)RILLING LINE
........

IEPAIR RIG REPARANDO

.ORING TOMANDO TESTIGO

NIRE LINE S. P. E.,OGGING

tUNNING CASING BAJANDO TUBERIA Y
L CEMENTING CEMENTANDO

NAITING ON ESPERANDO FRAGUADO:EMCNT

)RltL STEM TEST HACIENDO TEST.

DTHER VARIOS

OSHING INSTRUMENTANDO

PONIENDO EN.OMPLETION WORK
PRODUCCION

TOTAL HOURS - TOTAL HORAS '24

psuppty
SUMINISTROS

...... ............. . ........... ............ ..............á-
j2

.................

................... .............. .........
................ ........... ...............

TRANSPORTATION
TRANSPORTES

........... . ........ ..........

.....................

. ..... . .............. . .......................

TO01 PUSH ER OFERATOR
JEFE CAMPO AGENTE

FECHA DATE
7IISA



OPERATOR RIG N.* WEIL
SONPEIROL AGENTE APARATO Ka POZO

ÓNDEOS PeTROLIFEROS, 5. A.5 4 00 igiv;m Po

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE :3A - -DIARIO

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION

D
EL TIEMPO - HORAS A c OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. O. P.

CUT OFF
DRILUNG LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO

WIRE LINE S. P. E.LOdGING n e)
RUNNING CASING BAJANDO TUBERIA Y

1 & CEMENTING CEMENTANDO 1977
WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.......................... ............................... .. ... .............................

.......... . ....... . . ......? .. /,............................... ................................
. ............. ............... ...................... . ............ .............0 ........... ............... --------------- -- .... .. ..... . ..................... . ................

............ .................... . ........ . .... . ......... .. ................ . ............... .. ......... . ....... ................
TRANSPORTATION
TRANSPORTES

0
........... .....- ................. ..... . ................. .... .. .......... ............ .......... ... ........... .......... .................................

. ..........--................

. ------------...................... ......................... - ---- .... - ........... .......

............................. - . ................. .......... ............................... ....................... ...... . ........... .

TO01 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

P VISA



OPERATOR RIG N." WEIL
SONPETROL AGENTE APARATO N.* POZO

-rs-Z-1.1CIOG PETROLIFIEROL-',' 5. A.

López de Hoyos, 13
j 12,0

'00,u

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRISLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING AUSANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO D
CORING TOMANDO TESTIGO

2 HUY 1977
WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

PONIENDO EN-�COMPLETION WORK PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............. . ... ..................... .......... 1 ......... ...... ............................................... .......... ................. .............. ... ............ . ....................
.......................... ........ ................................ . .......... ..................

..... ...... .......... . . . ........................... ............ . ........... . ................ ... ....... ........... ............. .......................
. . . ...................... .... . ....................... .... . ............... ...............................

TRANSPORTATION
TRANSPORTES

....... ... .......... - -------- . ..... ......... . .... .......... .......... . ......... . . . ...................... ............ ...................... . ........ ..... . .. . ..... . .............. . ...............

............... ......... . ..... . ........... ......... ..... ........... ...................1
.............. ...... ....... . ....... . .. . ..... ................... ...... .........

... ... ............. ................. ........ ........................... ........ . .................... ......................... ..............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WEIL
SON PE-T ROL AGENTE APARATO N.' POZO

SONDEOS PETROLIPIaROS, 5. A.

j,opez7-de Hoyos, 13

DAY
ATTACHEMENT FECHA N.o

PARTE Di
1
ARIO /577

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS la C D OBSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION
lo

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO 3,"
& CIRCULATING 1000 Y CIRCULACION

TRIPS MkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE

u
LóGGING S. P. E.

� - _t,

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

0 R

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

......... .................. .. ........... ........... ............. 'r7ocx- <�4c-ol¿-.......... ............... ................... ... ..... ........................ .................. ...................

......... .... ..............————..... ..........
..... ... . ...... 'j -ca .....................

.......................... ................... . .......... ........... .......................... .............. ........ .............
......... ... .............. .......... cK .......... .. ...........
TRANSPORTATION
TRANSPORTES

------------------ 1 .............. . ....... .......... .............................

............ « ......................................................................

......................... ......... . ..... ... ........................ ................. ..... ........ .... .. ............ ...................

7001 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.*
AGENTE APARATO N.* POZO

S-Oc
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 11- 77

TIME DISTRIBLITION - ROURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO 8. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

.CORING- TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING 7

iUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENt

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHiNG INSTRUMENTANDO

.COMPLETIONVVORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24

SUPPLY -
SUMINISTROS

.................... . .... ................ ........................ . ......... . ................ —..i................. ............................................... .......... ........... ................................

......... . ....... ...................--------............. . ---- - -- c(ar4' -- o� � ...................................................................... .......

.......... ...... ..... . . . ...... . . .................... ........... ............. .. ................. . ...................... ............ .
.............. ......... — .......... 1. . .......- ... ............. .............. ._-——................. ..... ..------- ......... .... . ......... ......... . ........................

TRANSPORTATION
TRANSPORTES

.......... .............. ..... ........-_———.............———............... .... ..................................................... .............. . ........................ .........

....... . .... « ...... - ........................... .. ................. .......... . ...... ............................... . ....... ..............

.......... 1 .............. .......... 1 ...................... ......... . .. .... .... ......... ..... . . ... ......... .. .................. . ............... - .............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.* WELL
,,,t SONPE1 ROL AGENTE APARATO N.* POZO

SONDIE05 PPTROLIFEROE, S. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 11-'77

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP &
TEAR DOWN

MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACiON

REAMING ALISANDO

CONDiTIONING MUD ACONDICIONAMIENTO *o
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST S. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

INSTRUMENTANDOFISHING

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS, - TOTAL HORAS 24

SUPply
SUMINISTROS

.............. ..............—.........__——....... ........................ ............ . ............ ........................................................ .......................... . ........... .....................
........ ................... . ...................... . .. . ... .. ................

.. ........... ........................ ..... ................................................... .......................... ...... ... . .........................
CT*CK z. . ........———............. .............................. ....... ........................ . .. . ........ .. ....... . .. .............. ......... .............................

TRANSPORTATION
TRANSPORTES

........................ ................... ...... ... ........-_—————.... .... ... ... . .. . .......... ........ .....................

....... ..................... . .. ......... . ..... ..... . ....................... ........ ..... .............. . ..................... .. .. — .......... ...................

........... ———...... ....................... . ............................. 1 .......... ------ . ... ....................... .............

----------
TO01 PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

"!e ---

-
-

1

'
-



OPERATOR RIG N.O WEU
ONPÍEITROL AGENTE APARATO N," POZO

SONOF-05 PETROLIFEROS, S. A.

ópez de Hoyos, 13

DAY 0DAILY ATTACHEMENT FECHA N.
PARTE DIARIO

TIME DISTRIBLÍTION - HOURS TARIFS, - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B c D

05SERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA JS

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION C)
TEST 8. 0. P. PROBANDO B. O. P.

CUT OFF CORTANDO El CABLE
DRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.
LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADO
CEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER
-T.-Znoos<51M,#Jí�

FISHING INSTRUMENTANDO

'COMPIETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.............. . ............ ............................... .................................. . ...... . .... .......... ........................................................................... . .......... ..... . .............................................

.......... ......................................... ..... . .. ....................... .. .. ....
........... ...................................... . ............... ......... ............... j ....................... ............. .....——— 0

. ............... 1 .. . ............ . .......... ............. ......... . ...... . ...... ........... ................................. ..............................
TRANSPORTATION
TRANSPORTES

............ __———........... ............ . ................. . .......... . ........................ ...... ........ ........... .........................................

....... .......... ........ . ................... ......————................................. .. ........... . .......... .............. . ....... . .................. ..........

............. ................ .......... ..... ......... ........... ............ .............

T00t PUSHER OPERATOR
JFFE CAMPO AGENTE

FECHA DATE

vi;A



OPERATOR RiG N.* WELLSONPET
'ROL AGENTE APARATO N.o POZO

.010 N 101 5 PETIROLIFEROS, E. A.

L

L<

z

cw- C- - S-oo o Á,9
65 p ez de Hoyos, 13

DAYDAILY ATTACHEMENT FECHA N.o
PARTE DIARIO -77

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP &
MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION .2ú
REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P,

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S.P.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............. .......... . ......... . .......... . ........... . ................ ......... .. . . ........................................... ............ .................................................................... ...........

.............................. ........... ........................... « . . . . .............................
............. . ... . ......... - ................ .................. 0 co

.......... ----------- -------------------- - --------- * ................... .......................... .................................. .......................... -- ............ ....... . ..------- r oc4< o ..... ....... ............

TRANSPORTATION
TRANSPORTES

.................. . ....... .......... ... . .. . ........................................ .... ... ... ....................... .................... - .............

...................... —. ........ ........ ....... ........... . . ................ . ...... .................- ........... .. ..................... ......... ..............

.............................. .................................................. .............. .. ...............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



S NPli-IR01- AOG"E'NAT'Eo'
RIG N.* WEIL
APARATO N.*

López de Hoyos, 13

DAY
FECHA 0DAILY ATTACHEMENT N.

PARTE DIARIO *77
TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRULING ACTUAL PERFORACION 30

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MJkNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTA L HOURS - TOTAL HORAS 0
24

SUPPLY
SUMINISTROS

............................. .... .. . ............ ..... . ..................... . . .... ...............———s .......... ............................................. ........... » .................. . ....................................... ...........................

............................... __————.................. . .. ......... . ........ . .... j&cjí
P

-t ............ .... .... ............................
............................ ...... ......... .... ......... . . .......................... .............. . 0.................:: ................................ 1 ........................................ .....................................

............ ..................................................... ......... .. .......... .. ............................. ................... ....... . ....... . .. ...................
TRANSPORTATION
TRANSPORTES

. ............ .......... —— ....... ..... .................. . .. . ........ . 1 ....... ... .......................... . ... ...... ..................-_———.................... .................................................... . ...... ............ . ... .................... ........ . . .. .................. ......................................... ..... .... ......
............... ............... ................... .......... 1 .............. ............

................................................................................................... .. . .... ........ .......... ......... . .... . .................. ................

TOCÍL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.o WELL
SONPE7ROL AGENTE APARATO N.o POZO

BONDEOS PET�OLIFF-f�015, 6. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA 0

PARTE DIARIO 'l- //-
TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILIING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MjkNIOBRA

LUBRICATE RIG LUBRIFICANDO

TOMANDO DESVIACIONRVEX

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CóRING TOMANDO TESTIGO

WICE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

VÍAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............ ........————........ ..................................... . .. ...... ... .............. .................................................. .............. ........................................

..................................... ................................................... . ..............
..............................................

..........

.................. 1 .......... ... . .......... ..................... 6 >í JO -YO 2 2~........... . ................ ......... _. ............ 1 ...................................... 1 ........... 1 .................. ............ .................. ...- .............. . ....................

........................ .... ........... ............................ ..........._-——............................ ..... ................ .................. ....... ....................

TRANSPORTATION
TRANSPORTES

..................................... ... ................ ... .............————............... ........... ......... ..... . ........... ............................ 1 .................

............... . ............................ . ...... ................... . ..........._.. ...... ——— ...... ........ ...... . .......... ....................... ............. 1 .................................. —.......................... ................

..................................................... . ———— ................. : ............ ............. .............. ........ ........... » ............ .. ............... ..............

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE y -

VISA



-- - - - - - - - - -- - --

OPERATOR RIG N.* WEILSONRE-T ROL AGENTE APARATO N.* POZ

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 <5
DAY

DAILY ATTACHEMENT FECHA N.o 7
PARTE DIARIO 77

TIME DISTRIBLÍTION - HOLÍRS TARIFS - TARIFAS
DISTRISUCION DEL TIEMPO - HORAS

REMARKS
A a C D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MiNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLE
DRILUNG LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

Q¿WR

FISHING INSTRUMENTANDO

COMPLETION VVORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS jj 24

SUPPLY
SUMINISTROS

........... 1 ........................ ......................... . ........... ......... ........... ...................... . .................... ........................ . ...................................i rY <t........ .... ................ ¿- ... ........... ........... .. .....__———— ............. ..... ....................................
cci"Mo -t 12 0490....... .... . .......... . ...............—....... . ...................... .. ....... ............................... ................ .............. . .... . .......................... ............. ...........

....................... ... .. . .............. . ............ .......... . . ......... . .. ....... .............................................. .......................... .. »,... . .. ...................

TRANSPORTATION
TRANSPORTES

......................... - ....... ......_-—.... .... . ............... .............. . ..... ...... .... .. . ..... . .. .............. .. ........... . .. . .......... ..................................

. ................................... ...... ............. ................ ... . . .... . ...... . ........... . ... ........ . ...... . ............ . ......... . ........................................

................. .......... ......... ................ . .............. ... ........... .. ....... ... ...... ...................... ......... ...............................

T00t PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
o

VISA

F-



OPERATOR RIG N.* WEIL
S C) N RE-T R0 L AGENTE APARATO N.* poZn

SONDEOS PETROLIFEROG, 5. A. A D4í2c, c - Z;"00 íAir -2
Aez de Hoyos, 13 1

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 77

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a C

--
D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT. OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO0

EPA

R

TOMANDO TESTIGOCORINb

L

Lo

�.,l

S. P. E.WIRE lPiE
OGG;i,JG

RUNAING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

'#VAITING ON ESPERANDO FRAGUADO
-CEMENT

DRILI STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS -24í 24

SUPPLY
SUMINISTROS

...................... 1 ................... .. .. ...... . . .......... . ...... . ... .......... .......... ...... ................................. . .........

.......................... ........... ... ........ . .................... ..... .... z c P& tr,...... ..... ............ ... .............. ......................

....... . .......................................... . ...&__2Y iva .... . ..... . ... . ............................. . ......................

.............. ................................. ...... ......................... .............. . ............

TRANSPORTATION
TRANSPORTES

................. .. ................. . ................. ............. ................. ........ ..... .................................... ........................ ...... . ............................... ...........

........... ... . . ..............——— ............................ 1 ........__------ ................. . ......... ..... .. ............................. . .......... .......................................

................ ........... 1 ............................................ . .. . ........................ ... ........... ............... ... .....................................

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

VISA



CIG N.' w1,11SON PE-7 ROL AGENTE APARATO N.' POZO
'.
ONDF05 PETROLIPIaROS, S. A.

CLópez de Hoyos, 13 Iq Q 6

DAY
DAILY ATTACHEMENT FECHA 0

PARTE DIARIO //- i�- -77

TIME DISTRIBUTION - HOLÍRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a c

- ------
D OBSERVACIONES

!IG UP & MONTAJE DESMONTAJEEAR DOWN

)RILUNG ACTUAL PERFORACION

�EAMING ALISANDO

'ONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCUIACION

RIPS MíkNIOBRA

UBRICATE RIG LUBRIFICANDO

)EVIATION SURVEY TOMANDO DESVIACION

E31 B. o. P. PROBANDO 8. 0. P.

-UT OFF CORTANDO El CABLE)RILLING UNE

!EFAIR RIG REPARANDO

TOMANDO TESTIGO'ORING

NIRE LINE s. P. E.OGGING

!UNrJING CASING BAJANDO TUBERIA Y
CEMENTING CEMENTANDO

VAITING ON
:EMENT ESPERANDO FRAGUADO

,Rltt STEM TEST HACIENDO TEST,

VARIOS

SHING INSTRUMENTANDO

OMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS

-L

'ís'

-1

24

Lipply
^NISTROS

................. ................. ............................... ......... ...................... ... . .......... .................... ............................................. .......... ............

............. ...... .............. ...... . . ......... . . .. . .........................
........ . . .......... ..... .......... . ........ ....... - ........

.............................. ............... ................. ............... .......... .............. ....... ......... . ........ . ............... .... .......... ....... . ........................................

ANSPORTATION
ANSPORTES

.......... .......... ........... .......................... . . ........................................ ............ . .... ....................... .................

..................... ...................... ...... ...... ................. ....................................... ........ . .............. ........ ~ ............. . . .......... .................... . ........ ............ ....................

................. .................. ...... -- ....... .. . .................. . . . ....... ....... ............. ...... . .... ................ ..........

TO01 PUSHER 011ER/OOR
JEFE CAMPO A(�ENTE

¡A DATE N7



OPERATOR IG N.' WELiSONPE7ROL AGENTE 4 A p, IPARATO 114.o POZO

SON 0 gpj--I'L-'-rRO LIFE ROIS, S. A.

López de Hoyos, 13

DAYDAILY ATTACHEMENT FECHA N.o
PARTE DIARIO

TIME DISTRIBLITION - HOLÍRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B c D OBSERVACIONES

klG UP &
MONTAJE DESMONTAJEFEAR DOWN

MILLING ACTUAL PERFORACION

lEAMING ALISANDO

�ONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

MjkNIOBRA

UBRICATE RIG LUBRIFICANDO

)EVIATION SURVEY TOMANDO DESVIACION

'EST B. 0. P. PROBANDO B. 0. P.

.UT OFF
CORTANDO EL CABLE)RILLING LINE

:EPAIR RIG K+mmilito
por ¿v-

'ORING TOMANDO TESTIGO

ywe-t"E
GeEOPtG

PA
:UNNING CASING BAJANDO TUBERIA Y
CEMENTING CEMENTANDO

NAITING ON ESPERANDO FRAGUADO.EMENT

)Rltt STEM TEST HACIENDO TEST.

ITHER VARIOS

ISHING INSTRUMENTANDO

PONIENDO EN.OMPLETION WORK
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUM 1 Ni S T R 0 S

........... -

................ ..................... - .............. ....... ........ ......... - ------ ------ ------------ ---------------........ .............. .. .................. ................. .................... 1 .................... ....................
................. . .. .......... --- ...................................... ................ .......... ........... ................. ............. -- ........ ............................................... - ......................... ............................

........... - ................................................ . .............. ............ --....... ......................................... ..... ....... ..... .. ........... .. .. . ......... . ........................ ................... . ...............
TRANSPORTATION
TRANSPORTES

............... .................. .... ........................................... .............. . ......................... . ..... . .. .. . .......... ........ . ..................... 1 ........... ..... . .......................... ............ ...................

.............. ............. ......................................... ....- ..................... -- ................. ...... ................... . ............... ... ....................................... ...................... .....................................

..... ................................ .......................... 1 ...........-................ .. . .................... . . ............................................ ....... . ...... .............

7001 PUSHER OPERATOR
Jt.PE CAMPO (-,ENTE

ECHA DATE



OPIkATOR RIG N.1 WELLSONPE-TROL AGENTE APARAIC, N.- POZO

'9NDEOS PETROLfFaROb, S. A.

López de Hoyos, 13
.ál-

DAY
:>AILY ATTACHEMENT FECHA N.o í7y
"ARTE DIARIO

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B

.
c D OBSERVACIONES

i Up & MONTAJE DESMONTAJE�R DOWN

UING ACTUAL PERFORACION v

,MING ALISANDO

NDITIONINGIVIUD ACONDICIONAMIENTO
:IRCULATING LODO Y CIRCULACION

>S MikNIOBRA

MCATE RIG LUBRIFICANDO

lIATION SURVEY TOMANDO DESVIACION

iT B. 0. P. PROBANDO B. 0. P.

T OFF CORTANDO El CABLELLING- LINE

AIR RIG REPARANDO

RING TOMANDO TESTIGO

,E LINE S. P. E.:;GiNG

'4NING CASING BAJANDO TUBERIA Y
'EMENTING CEMENTANDO

,ITING ON ESPERANDO FRAGUADOAENT

11 STEM TEST HACIENDO TEST.

+E+ VARIOS
949

IING INSTRUMENTANDO

IAPLETION WORK PONIENDO EN
PRODUCCION

'OTAL HOURS - TOTAL HORAS 9,7 41 24

ppl.y
VINISTROS

..................... ........ 1 .......... ....... .... p,.. .........
................. ........ ............ ------- ........ ........... ............ ......................... ......... .... . ...... .......... ....... ...........

............... ....... ............ - .............. . .. . ............... ........................ ............................ .................... ................. ..........
..................................................................... . .............. ..................... -.................. . . .......... .. .. . ..................... ...... ......................

,NSPORTATION
,NSPORTES

.......................... ..- .......... -- ................................................ . ...... ...................................... .. . ................. ..................... ........

......................... ...................... ............-............ . .......... ....................................... ........ ............ - ...... ... . ................... ..... ................... . ............. ................ ........

............................................................... ......... ..................... ----................ ..... .... ........ ............... ...... ...... . ................ . ........ ............. ...............

TOOL PUSHER OPIRATOR
JEFE CAMPO AGENTE

A DATE
r



OPERATOR RIG N.' WEIL
SONPE-TROL AGENTE APARATO N.* POZO

0
5 PETROLIFI:,ROS, S. A.1 19 D4 -0 Gc. 600

López de Hoyos, 13 1
DAY

0)AILY ATTACHEMENT FECHA N.
>ARTE DIARIO 7y

TIME DISTRIBUTION . HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

UP MONTAJE DESMONTAJER DOWN

MNG ACTUAL PERFORACION

MING ALISANDO

NDITIONiNG MUD ACONDICIONAMIENTO
�IRCULATING LODO Y CIRCULACION

,S MlkNIOBRA

RICATE RIG LUBRIFICANDO

'IATION SURVEY TOMANDO DESVIACION

T B. 0. P. PROBANDO B. O. P.

r OFF CORTANDO EL CABLEAING UNE

AIR RIG REPARANDO

RING TOM�NDO TESTIGO

!E LINE S. P. E.3GING

qNING CASING BAJANDO TUBERIA Y
:EMENTING CEMENTANDO

ITING ON
AENT ESPERANDO FRAGUADO

.1 STEM TEST HACIENDO TEST.

+ER V~S

ING INSTRUMENTANDO

APLETION WORK PONIENDO EN
PRODUCCION

OTAL HOURS - TOTAL HORAS 330
0
50 24

PLY
AINISTROS

Q X... ............................ ............. r 4p..�.4 ..................... ........ ................ ..................
.................. ...... - .......... ...... .....__———........................ . .... -------t. .. . .................... ...... ........................ ...... ......
................. . .. . .. . ............. .................... . w . . .......... ............... ........... ............ ............... .. .....................................
..................... .......................................................................... ....... . ................ . .................... . . ... . ............................ . .........................
145PORTATION
'4SPORTES

.......................... 1 .............. 1 .................. . ............ ------- - ----------- ..................................... ---------------------------- - — ----- ...... ....... .... ... ... .. ..... .....

.......... .......................... ............... —— ............ ...... .............. — ...................... ................ ............. ..................... .............. ......................... ..............

.......... .... . ... ............. .......... ................ ....... ........ ..................... .. ................. .... . ......... . .......... ............... . ......................................

TO01, PUSHER OPEPAIOR
JEFE c"ipc) 221 9-U

i DATE



Pic N., WEIL
S0 N'P L--r R0 L AGENTE APARATO N.o POZO

�gt�OL:GS PP-TROLIF,-lR0--, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO -71

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A a C D OBSERVACIONES

G UP &
!AR DOWN MONTAJE DESMONTAJE

RMING ACTUAL PERFORACION

:AMING ALISANDO

ONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

!IPS MANIOBRA

;BRICATE RiG LUBRIFICANDO

EVIATION SURVEY TOMANDO DESVIACION

:ST B. O. P. PROBANDO B. O. P.

UT OFF CORTANDO EL CABLERIILING LINE

:PAIR RIG REPARANDO

ORING TOMANDO TESTIGO

(IRE LINE S. P. E.)GGING

JNNiNG CASING BAJANDO TUBERIA Y
CEMENTING CEMENTANDO

�AITING ON ESPERANDO FRAGUADOEMENT

RILL STEM TEST HACIENDO TEST.

THER ~Stí,'ijo 12

IHING INSTRUMENTANDO

OMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24

iuppty
iUMINISTROS

........... ........... . ....... ........ . ............. ....... ......................... ............................. .. . ...... ......................................... ...... ........................... ...........

.......... ............. .................... .......................... . ... ..........._-———.............................. ...................... . .................................................... ....................

....................... ....... ........... .......... .................... ............ ...... ................ ............... — ........................................... ............................................. ..............................

............... . ........................... ........................ ......... . .......................... . ........... . ....... ............ . ........ . .......... . ..... . ... ........... .. ........ . ......................

RANSPORTATION
RANSPORTES

.............. 1 ......... ...... .......... . ............................................... . . .......... .................. ............ ................... .....................................................................

F ----------- ——........... ................. « ........................ ............ 1 ...... ......... .......... . ... ............. .......................... ——: ............ -_^—1 .......... ----------

....................... ............ .......... ...................................... ................ . . ............. .. ....... .. ......... . ........ ...................... . . ................ ...... .............................

TO01 PUSHER OFERATOR
JEFE CAMPO AGENTE

CHA DATE
-c_

u



RIG N.o WELL
í= AULNTE f4."

oriONDEOS PETROLIFtRO5, S. A.

López de Hoyos, 13

DAY

DAILY ATTACHEMENT FECHA

PARTE [MARIO
T!ME DISTRIaUTION - HOLÍRS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A _c D 015SERVACIONES,

RIG UP & MONTAJE DESMONTAJETEAR DOWN -t o ir tl v fl 0 C 1

DRILLING ACTUAL PERFORACION

REAMING ALISANDO
tp íz c c c ú

CONDITIONING MUD ACONDICION^MIENTO
9 CIRCULATING LODO Y CIRCULACION Q,

TRIPS Ni!kNIO82A

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO S. 0. P.

CUT OFF
DRILtING LINE CORTANDO El CABLE

gMA"DO

SMG0

WiRE LINE
LOGGING S. P. E.

RUNNING CASING ElAJANDO TUBERIA Y ix

& CEMENTING CEMENTANDO,

WAliING ON
CEMENT ESPERANDO FRAGUADO

1---cm
DRill. STEM TEST HACiENDO TEST. —v

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK
� PONIENDO EN
IPRODUCCION

TOTAL ROURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.......... ................ ............................... .......... ....................... ....... ...... .... ... ...... . ........... .................... ................... ......... ............ ............ ........................................ ........................

................. .... . ..................... ............. .._-—................... ......................

............... .......... .................. . ... ........... ... . ... .......... ......... ...................
j

... . ..... .. . ........................ . .................. ............ ............................ ....... — .......... ........... ...... .............. ...

......... . ..... ... ................. .. ... ...... ..... . ... . ....... ................. ...................... ............. ............................. ........................ ...... . .... ....................

TRA�SPORTATION
TRANSPORTES

..... ..... ............. ......... ......... . . ...... . .... ............ .........
1
................. .............. . ............. - ........... ... .......... ........................ .......

.. ... ........ ............... 1 .........— ..... ...... ............ ........... . . .............................. ....... ..... ..................... ............. ..... ............ ............... ........... . ... .............

... ................. .. ..... ....... 1 ....... ....... 1 .... ....... ................. ................ . ......... . .............. . . . . ...........

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE
-7

V13A



OPERATOR RIG N.o WEILSONPE-1.-T ROL AGENTE APARATO N.' POZO

SONDEEOS S. A.

López de Hoyos, 13 -120 G c po
DAY
FECHADAILY ATTACHEMENT

PARTE DIARIO 7-7
TIME DISTRIELÍTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION £EL TIEMPO - HORAS A C
————

D OBSERVACIONES

G UP & MONTAJE DESMONTAJEARDOWN

9LLING ACTUAL PERFORACION
S�C«Fozr"C --e

AMING ALISANDO

3NDITIONING MUD ACONDICIONAMIENTO
CIRCULATiNG LODO Y CIRCULACION

ips MANIOBRA

�BRICATE RIG LLIBRISCANDO.,

IVIATION SURVEY TOMANDO DESVIACION

ST B.O.P. PROBANDO B. 0. P.

JT OFF CORTANDO EL CABLE1111ING LINE

�PAIR RIG REPARANDO

DRING TOMANDO TESTIGO

'!RE LINE
5GGiNG S. P. E.

)NNING CASING -BAJANDO TUBERiA Y
CEMENTING CEMENTANDO

AITING ON ESPFRANDO FRAGUADO;MENT

l1t STEM TEST HACIENDO TEST. '301 y

,HER V~a��";r4

HING INSTRUMENTANDO

,MPIErION WORK PONIEI-400 EN
PRODUCCION

24TOTAL HOURS - TOTAL HORAS

PPLY
MINISTROS

.......... ............ — ............. ...... ............ ............... ........ ............................................. .............. .............................. ...................... ... ....................... ........................ ...... ...........—..... . . ........ ...... ... ............. ....... ........ . .............. ................ ...... — .............. ...... — .................. ............e�lwjj,.Yo -: - - .................... ............................................ ..... .....................................
............ .......... ............. . ... .............. .......... . .. .... .... ...... . . . ................... ............... 1 ........... ....... ............. ..........

NSPORTATION
NSPORTES

.......... —— ............. . ..... ........... . ... . .... . ............ ... . ..... .................... ....... .......... ........ ............

............ ............... ............................. ............ . ... .......... —— ... . .... ................. ..................... ...... . ............... ......................... ..........

.......... — .......... ....... ............... ....................... ............... . ..... . ... . ............... ........... ...... ............. ............. ............

TO USHER OPERA7011
ot f"JEFE c',po AGENTE

k DATE



OPERATOR PIG N,' WEILSONPE-TROL AGENTE APAPATO N.' POZO

SONDEOS PP~TROLI?�rzROS, S. A.

López de Hoyos, 13

DAY
DAELY ATTACHEMENT FECHA N.o
PARTE DIARIO 77

TIME DISTRIBUTION - HOURS TARIFS, - TARIFAS
DIS

REMARKS
TRIBUCION DEL TIEMPO - HORAS A 0 c D OBSERVACIONES

�G UP
;AR DOWrq MONTAJE DESMONTAJE

CITA

RILLING ACTUAL PERFORACION
Pea ig x% e-^/

IAMING AtISANDO

ONDITIONING MUD ACONDICIONAMIENTO
CIRCUIATING LODO Y CIRCULACION

tips MjkNIOBRA LIS
lo

JEIRICATE RIG LUBRIFICANDO

EVIATION SURVEY TOMANDO DESVIACION

'ST B. o. p

UT OFF CORTANDO EL CABLERILLING LINE

EPAIR RIG REPARANDO

ORING TOMANDO TESTIGO

/IRE LINÉ AE.:)GGIÑG

JNNING CASING AAJANDO 7UBERIA Y
CEMEÑTING CEMENTANDO

IAITING ON
EIVIENT ESPERANDO FRAGUADO 0-6

ZILL STEM TEST HACIENDO TEST.

rHER VARIOS

hING INSTRUMENTANDO

PONIENDO ENYMPLETION WORK PRODUCCION

TOTAL HOURS - TOTAL HORAS lis, 24

PPLY
MINISTROS

............... ..................... ................. . .. ...................... ................. ....... ...................... ................................. .... ..............

.................... .............................. ..................... 0

........... ......... .............. ......................... ............................................... —1 ...... ............. . .. . ........... ............. ....../'j-00

......................................................................

.......

11.L100........... ---- - ---- .............5 .... ........... ------ .. ............. ............. ...................... ......

NSPORTATION
NSPORTES

. ........ .... 1.1 ........... .......... . ..... ...... .................... ........... ..... ..........................

.................................................. 1 .................... - ............ .... ........................ ................ . .......... .................................... - .............. ................ ......................... ...........

......... .............. .......... ............................. - ..................... ............ ......... . .............. . .................. ..................... .....................

1001 PUSHER OP19ATOR
IbFE CAMPO AGrÑTE

k DATE



OPERATOR RIG N.o WEIL
SONPE-r ROL. AGENTE

C?
APARATO N.' POZO

SONDEOS PETF40LIf-EROS, S. A. iV yA P, 0 7-C-
López de Hoyos, 13

DAY 0DAILY ATTACHEMENT FECHA N.
cl -3

PARTE DIARIO
TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS A B D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION
ew-1

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCUIACION

TRIPS MhNIOBRA

LUBRICATE RIG LUBRIFICANDO
MA1,2

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRIILING LINE

REPAIR RIG REPARANDO

CORiNG TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRItt. STEM TEST HACIENDO TEST.

OTHER Y*M"5
s�IAQ -sí?

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL ROURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............ ............................................. ................. .......................................... . .......... . .. ............ ............................ .............

.... ... ... ................... ............................ ................... .......-- .......... .......... ......... 1 ........ . .... ................. <� ....................... - ........
........... : ------- .... ............... ......................................... .............. ................. 1 ..................... ................................ .. . ........................

....................... ............... .......................................................... ....................... .............. . .......... .. ............ ............... - ................. . .......................................

TRANSPORTATION
TRANSPORTES

.......... .......... .......... ... ............................ ................................ .......... ................... ................. ................... ...... ........................................... ...........

.................................. . .................... 1 .......... ......... . ......... - ................................................ ................ . ... . ..... .............................. 1 ........................... ........................... � 1 ----

............ ..... ............................. ....... .......... ...... ................................... ................. . .......................................

T00t PUSHER OPERATOR
JEFE CAMPO AGENTE

FECHA DATE

ViSA

63220



OPERATOR ;ZIG N.o WEIL
---'SONPE-T ROL AGENTE APARATO N.o POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 4,pl-7-n-O - )A
DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO fí- -7-7

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B C D OBSERVACIONES

G UP & MONTAJE DESMONTAJE
AR DOWN

RILUNG ACTUAL PERFORACION
CO?VP-OC¿.MLr- POR

IAMING ALISANDO

ONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

lips MANICERA

JERICATE RIG LUBRIFICANDO
íqlD 2L

EVIATION SURVEY TOMANDO DESVIACION

.5T B. 0. P. PROBANDO B. o. P.

UT OFF CORTANDO EL CABLERILLING LINE

EPAIR RiG REPARANDO

ORING TOMANDO TESTIGO

IIRE LINE S. P. E.)GGING

JNNING CASING BAJANDO TUBERIA Y
CEMENTING CEMENTANDO

WTING ON
EMENT ESPERANDO FRAGUADO

ZILL STEM TEST HACIENDO TEST.

THER VARIOS

IHING INSTRUMENTANDO
r

PONIENDO EN)MPLETION WORK PRODUCCION

TOTAL HOURS - TOTAL HORAS 02Z"
ipply
WINISTROS

............................. ............................. . ......... .................................................. ¿............. ................ ........................ ............

................. ...........................................—. ............. ... . ................... . ...... ............ . .................. - ............. - ........................................

1 - �-00................... 1 .......................... - .................. ................ ....... ............................................. ...J.— ... .........— ............ 1 ............................. « ... .... .............. .............

.......... ....................................................................... . .. ................ ........... . .. ...... ................................................... ..........
kNSPORTATION
kNSPORTES

.............. . ........ ............. ................ ........................... .......... ................... .... ........... ............. .................................. . ................... ......................

........................................... ........... ........... ............ ........................ .............. ........................ ................ ...........

.......................... .................... ................................................... ............ . ..... . . ............ .. ................... .. . .................................... .

TOOL PUSHER OPERATOR
JEFE CAMPO AGENTE

¡A DATE
>



UrtKAWK N., WEIL
�SUNPE-T ROL AGENTE APARATO N.' PO¿

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 ízo G.
DAY

DAELY ATTACHEMENT FECHA N.o
PARTE DIARIO 2/- //-77

TIME DISTRIBUTION - HOLÍRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B c D OBSERVACIONES

RIG UP &
MONTAJE DESMONTAJE

TEAR DOWN

DRILLING ACTUAL PERFORACION -23
REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO 8. 0. P�

CUT OFF
CORTANDO EL CABLE

DRILLING LINE

REPAIR RIG REPARANDO é

CORING TOMANDO TESTIGO

WIRE LINE
S. P. E.

IOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT

ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER Vi~SY

FISHING INSTRUMENTANDO

COMPLETION WORK
PONIENDO EN
PRODUCCION

TOTAL HOLÍRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............. .......................................... .................................. ....... ................. ......... .................... ..................... ............. .. ..... ...................
............. 0............. ........ .... ....... .... .......... ........... ......... . ........... ...... . ...................... . - ----------- ........ ............................. . ................ ................

................. ....... ------ ............................................. ........................... .......... .......... .................................... ............. ...................................... ....
5.......... ........................ ................. ............. ........... . ...... ... . . . .................. ................ . ... . ............... ..... ... ........ ..... . .. ....................................................... ................ ....

rRANSPORTATION
rRANSPORTES

..................... .. . ............ .......... ......................... - ......... ... . ...... ............. ............... . .......... ..........................................................

........................ 1 ............. .......... ....... . .. . .................................................... .......... .......... .................... .................. ......................... . ............

............ ......................................... ............... ..................... ——— ................ ...... . .................... ....... .......... . ............. .....................................

TOOL PUSHER =P�RATOR
JEFE CAMPC)

CHA DATE

J1



jPERAT-.;! RIG N�" ViEtt

SONPE.-TR- L AGINTE APARATO N."

5 PETROLIFZR05, 6. A.
1
gONDE¿

López de Hoyos, 13

DAY 0DA11.Y ATTACHEMENT FECHA No
PARTE DIARIO

.
le

'

TIME DISTRIBLITION - HOURS TARIFS TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO ¿t 4
CIRCUL.ATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST 8. O. P. PROBANDO 8. O. P.

CUT OFF
DRiLLING LINE 0#~

REPAIR RIG REPARANDO ja

CORING TOMANDO TESTIGO

WIRE LINE S-rA.LOGGING 4

RUNNING CASING BAJANDO TUBERIA Y
CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUAD9CEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

F11HING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

24TOTAL HOLIRS - TOTAL HORAS ¿wi

AL 140uiToT
SUPPLY
SUMINISTROS

............ .............. . .... .......... . ............... ............. ............ ................... ................................. ................. ............................ 1..................... .............
L............. . . ........ ................. ......................... ......... .. ............... .. ........ ..... .....................

........................... .......... . .............. ...... 1 ........... - .......... ............... . ................. ........ . . ...... .. .......................... ................... . ..... .................. ..................... . ............................. ........... .. ... ..... . . ..

.......... 1 ....................... . ....................................... ........ ... ............... .. .... ..........�.,: ........ ......
1

TRANSPORTATION
TRAKSPORTES

. ............ ....... . ........ ..... ..... ........................... .. ......... ............ .................

........... ............... ... ...........-- ....... ... . .......................... .... ......... . .................. ............... .............. ........... —...................... --- ..................... ......... . .........

....... ........ .................... . . ... ......... .. ... ....... ..... ......

. ..... ...... -'T'00,1*—PUSH,E*R .. .....JEFE CAMPO AGENTE

FECHA DATE

VISA



OPERATOR RIG N.' WEIL
-:3 (--,N P E -T R 0 L AGENTE APARATO N.' POZO

SONDEOS PETROLIFPROts, S. A.

López d£.�,Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 23-1/_ -77 <:7.7

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS' REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B c OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

TRIPS MiNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

W#K~E

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

MAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.
v v

OTHER VARIOS

IFISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

,SUPPLY
SUMINISTROS

..................... . ............. ....... ............. . ........ ...................... ..................... ............................. ......... ..................... ......................... ........ ........................
1 0............ ...... ............... ................. . ..... . ........ . ................... ..... ......... - .. ............... ............ .. . .. ........... __————... ................................................ . ............

—— ........... - ................................. .... .
7
— ...... . .......... ................ ........................ . ........ .. ............. - ....... ............................. ...... —.............. .......... 6 YS m.Y 0 2 ¿)ov

................. ............ .................. ................. .......... 5 rocl< 00v.......................... ..... .. .............— ........ . .............. . ........................ . .............

TRANSPORTATION
TRANSPORTES

............... . ..... ..... ........................................................... .... .............. .............. ....-_——............... ................................. .............. ...... . ................................ ......... ....

.............. —— .......... . ........... . .... . ............... ............... ..................................... ..............——..... . ................. ................ ..................................
..... .... .............. ....... ................... .......... ........

................... .................... . ... . ........ ......... .............. .................... . ..............

TOOL PUSHER OPERATOR

CHA DATE

JEFE CAMPO AGENTE

SA

-T



OPERATOR RIG N." WELL
APARATO N." POZOcl,GNPE-T ROL AGENTE

50-40EOS PeTROLIMEROS, S. A.

López de Hoyos, 13 í2 a
DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 2 ú 77 W

TIME DISTRIBUY10N - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a OBSERVACIONES

RIG UP &
rEAR DOWN MONTAJE DESMONTAJE

DRILUNG ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF
CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUN14ING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

�VAITING ON ESPERANDO FRAGUADO-EMENT

)RILL STEM TEST HACIENDO TEST.

)-THER V*~

ISHING INSTRUMENTANDO

:OMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

,L.ipply
UWNISTROS

.............. . .......... .................. .............. ---....................... ... .......... .......... ............ . . ....... ........ ...................

.......... - ............ .. ................... ........... 1....1.1 ........ ........ . .............-11--¿-j pcioí -z é- 0,00........... ---- ............. .---- ................ - .... . .. ........... ........... .......... .................

...........- .............. 1 ...... -1 ................ ...... ........... - .......... - ...... 2, c2org........... ........... ...................... ......... ........................... ........ ............. .............
Q7-¿) e«................... ........... ........ . .............. ... . ......... ............. ............... 6,0 0 .............. ......... . .............

!ANSPORTATION
�ANSPORTES

............ ....... .................. .............. ............. ............. ... ... ..... .......... ........... ........... ............. ...... .......

........................ .. . ...... ...... . ....... ........ ................ .................. ...... ............... .. ........ ............... ...................... ...... . ..... ........... ...

........... .................... 1 .............. ......... - .............. .......... . ........... . . ...... . . ................ .......... .............................

TO01 PUSHER OPERATOR
)EFE CAMPO AGENTE

HA DATE

¿ 7g'j



OPERATOR RIG N.' w1,ti
SONPE-TROL AGENTE APARATO N.o POZO

SONDF-05 PETROLIFFROFS, S. A.

López de Hoyos, 13 C

DAY
DAELY ATTACHEMENT FECHA N.o
PARTE DIARIO 7-7

TIME DISTRIBLITION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B c OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILILING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MikNIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF CORTANDO El CABLEDRILLING LINE

1 REPAIR RIG REPARANDO

TOMANDO
nrC_IrU�-0l14

L177
1,RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

1 OTHER VARIOS

FISHING INSIRUMENTANDO

COMPI.ETION WORK PONIENDO EN
PRODUCCION

1 TOTAL HOURS - TOTAL HORAS 44-5 24

SUPPLY
SUMINISTROS

................................................ ..................... ............ . ... ................................... ............... ...... ....................................
........... . .............. ———— .. . ................................................... ................. ....... . ....................... . ..... . .................... ........... ..............................

.... . ................ ............................................... - .................. ..................................................................... ............ ...........................................................................
................... - ............................................................. ................................ ...... . ...........Tpr. ��........ ........ .. ... . ........... 1 ................ . ............... ..............

TRANSPORTATION
TRANSPORTES

P .................................... .. ................ . ............ ......... ....................... ................ ... .. . ............ . ............................................. 7 ..............——— .......................... ............................

............. ................... ....................................... . ...... .......— ................................ .............................. ......... —— ...... . ... ...... ......... ............... .................. .................... ..........

.......... ....... ...... - .... ........ - ............ . ....................... .................. . ...... . ..... ............................................. .... ............ ...............................

TOOL PUSHER OPERATOR
JfFE CAMPO

FECHA DATE

vi�A



ú�tKékl uK RIG N.O WE11SONPETROL AGENTE APARATO N.' POZO

SONDEOS PETROLIF21ROS, S. A.
/v

López de Hoyos, 13

DAY
DAELY ATTACHEMENT FECHA N.o
PARTE DIARIO 06-Z¿ - 7 v

TIME DISTPIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A

-
c D

-
OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORA�- ON c

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& GRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

tUBRICATE RIG lUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0, P. PROBANDO B. 0. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
211& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOCEMENT

DRIt1 STEM TEST HACIENDO TEST.

al;¡ leo VA~'c4pvríq
:15HING INSTRUMENTANOO

PONIENDO EN,OMPLETION WORK PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.? ' o o................... .................. ............. .................................. ........... ..... 15........... ......... . ..........

C.,o 4� y.... ...... ........... ... .............. ............................. ...... .......... ....... . .. .................... - ....... ................ ..... . ........... ..—..¿ t. .. ........................... ...... . ........... ..........

.............. ......--..... . ........ ................................ ................. ---- -- .............

....................... ........... ............... ........... ------- ........ .......... ....................... ........................... ........ .......... ...........

RANSPORTATION
RANSPORTES

........... .......... .......... ............ .......... . ....... ....... ................. ....... ............. ................. ................. ....................

.......... ............ .............. .... ...... ...... ................... ....... ....................... . .... . .... ............. ........... ................ ............. ........ - ................ 1 ..................

.............. ............ .................. ............. ............ .................. . .. . .... ........ .............. . ...........

TOCIL PUSHER OPIRATOR
JEFE CAMPO A

:HA DATE

A -V-0

v



OPERATOR RIG N.o WELI.-SONPETROL AGENTE APARATO N.o POZO

SONDEOS PETROLIFEROS, S. A. R 0 z,,)
L6pez de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO -2 7 -,4 c)

TIME DISTRIBLITION - HOURS TARIFS - TARIFAS REMARKS
DISTRiBUCION DEL TIEMPO - HORAS A B c D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF CORTANDO EL CABLEDRILLING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE SLOGGING P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO Nov. lwi
WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

TA

FISHING INSTRUMENTANDO

PONIENDO ENWNIPLETION WORK PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

............ ..................... .... . ............................. ............................j C.o.cW........ -GA.. ......... 1..... .....................................

.......... ............. ........... ........................... ---. ...... .. .. ................. ..... . ............. .............
.......... . ........ ........- .......... ........ 1 ................ . ................ . ................... . .................... . ...........J.Oo.0

................................... ................ . ................... ........... ........... .. ........... .......... ..................................................... ----------------
'RANSPORTATION
RANSPORTES

....... ...... . ........... .................. ....... ..................... ....... .............................. ..........................................................................

....................... ........... - .......... .................... -- .. . ................ . ....................... ............ . ....... ................ . ..... ............... ............ ................ .................... 1 ........................ ............... ............

............... .... ................ ................................................................ .......... ............ . .......................... . .. . ..................................... .

TCOL PUSHER OPERATOR
JEFE CAMPO AGENTE

-HA DATE

A

63220



OFERATOR RIG N.* WELL
SONPE-T ROL AGENTE APARATO N.* POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 c.

DAY
DAILY ATTACHEMENT FECHA 0N.
PARTE DIARIO 717. 77 lb ZI

TIME DISTRIBUTION - HOLIRS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A 8 C D OBSERVACIONES

!
IG UP & MONTAJE DESMONTAJEEAR DOWN

)RILLING ACTUAL PERFORACION

lEAMING ALISANDO

.ONDITIONINGMUD ACONDICIONAMIENTO
CIRCUIATiNG LODO Y CIRCULACION

rRIPS MkNIOBRA

MBRICATE RIG LUBRIFICANDO

)EVIATION SURVEY TOMANDO DESVIACION

rEST 8. 0. P. PROBANDO B. 0. P. %

-UT OFF
)kl(LING LINE CORTANDO EL CABLE

tEPAIR RIG REPARANDO

TOMANDO TESTIGO
Jf*- '

í

NIRE UNE S. P. E.�OGGING

tUNNIÑG CASING BAJANDO TUBERIA Y
1 CEMENTING CEMENTANDO

VVAITING ON
'EMENT ESPERANDO FRAGUADO

DRIt1 STEM TEST HACIENDO TEST.

:)THER W~
%

:ISHING INSTRUMENTANDO

PONIENDO EN:OMPLETION WORK PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.......... .......... . .................. ........ ........... ............ . ............ ............... ....N��.............. ......................................... ............... .................

. .... . ... . —... ............... .................... ......... ............. .......... . . ..... . ....... ........ ........ .........................................

............... ....... ......................... ....................................... ............ ..................'.._:..... 2.0.09..................................................... - ....... ................ .............

.......................... 1 ............... ....... ............................................ ............. .............5 '4-4-00.................................... ........................................... ................ 11 . . .... 1 ........................

TRANSPORTATION
TRANSPORTES

............. ...... ................ .................. ................................ ..... . .................................... . .............. . ........... ................................... ......

................. ......... ................... ........................... .. ............... ................................................................. . .................. .............................. —— .............................. ......................... ... ..........

............................. .......... - ................................. ................ . ................. ............ ........ . .................... ................. ...................

T00t PUSHER OPERAIOR
JEFE CAMPO

ECHA DATE



OPERATQR RIG N.O YVELI.SONPE7ROL AGENTE APARATO N.* POZO

1_. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO ?7

—.
TIME DISTRIBLÍTION - HOURS TARIFS - TARIFAS REMARKS

DISTRIBUCION DEL TIEMPO - HORAS

RIG UP & MONTAJE DESMONTAJE

A B C D OBSERVACIONES

TEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION
0

TEST B. 0. P. PROBANDO B. 0. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING. TOMANDO TESTIGO

WIRE LINE
LOGGING

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER VARIOS

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

................ . ....................... ......... 11 ............ ........... .................... ........ ............. ............................... ........................................ .................. .............

11 ..................... .... .......................... ........... .. . ...... .............. ....... ..............................

............. 1 ............. .......... ............. . ....................... . ................. .......... ................................... —. ...... .............. .....................................

............ 1 ................ : ............ . ................................................................... . ........ . ........ ............ .. ........ . ................... . ..... . . .............................

'TRANSPORTATION
TRANSPORTES

.................. ......... .... 1 ............... ..... . .... ............................... ................ ... ............ .................................. . ........................... ....... ........... ...............

.......... ——— .......... ............... .................. ..... . ... .. ........................................... .............. ...................... ............ .. . . ...... . .................. ............................. .............. ................

.................................... ., ......................... ........... . ............. ........ ... ........ .... .......... ............... .................................

T00i PUSHER OPERAJOR
JEFE CAMPO AGENTE

FECHA DATE

VISA

63220



—¡Ala
OPERATOR RIG N.' WELLSONRE-T ROL AGENTE APARATO N.' POZO

SONDEOS PETROLIFPROS, S. A.

c7 - c - S-0,0López de Hoyos, 13 iz 0

DAYDAILY ATTACHEMENT FECHA N.o
PARTE DIARIO -77

TIME DISTRIBLITION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJElEAR DOWN

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO ido
CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA 41-,4 Jo,
LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION Í.

TEST B. O. P. PROBANDO B. O. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO b DI G. 1`1 17
WAITING ON ESPERANDO FRAGUADOCEMENT

DRILL STEM TEST HACIENDO TEST.

~R A~S
jKV

h 5H 1 t4r, INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

.................... ........ . . ....... .................... ............... .... .......... . ..................................... ........................................ ..... .................. ............

............. .................. 1-1 ...... .......... . ........................ c;>......... ............................. .. ...... ................ ....... . . ................................. .....................................
.......... ............. 1.. ........................................................................................ . ..... -Lla r .2,0&o................................ 111..1.11 ......................................................... ......... ... ...... ............... .......

.............. .......... . ............... 1.., .............................. ;r 0/ro0 -.......................... ............. .--. ......... .. ......................... . ..............................

TRANSPORTATION
TRANSPORTES

.................. ... .......... ........... .............. -1 .......... . .............. ....... . .. .......................... . ....................................................... - ........... .......................................

k ................... - 1 - - ..................... ... - ................. . ........ . ................ -- ............ ........ ........ ...... . ............. ......... -1 . ............ ............ ........................................................ - - 1 .....
........................... - .......................... ................................................................... .................. ............... ............................ ........................

TOOL PUSHER OPERATOR
JIFE CAMOO A

:ECHA DATE

115A



OPERATOR RiG N.' WEIL
SONPE-TROL AGENTE APARATO N." POZO

SONDEOS PETROLIFEROS, S. A.

López de Hoyos, 13 /j'"jízv

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO /- 12

im
TIME DISTRIBUTION - HOURS TARIFS TARIFAS REMARKS

DISTRIBLICION DEL TIEMPO - HORAS A a ---c
----

D OBSERVACIONES

RIG UP &
TEAR DOWN MONTAJE DESMONTAJE

DRILLING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGIVIUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO 8. O. P.

CUT OFF
DRILLING LINE CORTANDO El CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E�

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON ESPERANDO FRAGUADOlCEMENT

DRILL STEM TEST HACIENDO TEST.

OTHER j~ -
UIMIX

INSTRUMENTANDOFISHING

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

rsuppty
SUMINISTROS

.......... . .... ........... ............. . ...... ............. ................ .......... ..............................0/11................................................ ................. . .......................

.............................. ...... .. . ................................. .. ......... . .. ........ z 0........... .............. ....................._-——————.... ..................................... ..................................

- ....................... .................... ............... ..................... ..........0.wsjdY(j z -2 opo........... ................................. . ...........— ................................. .................................. .... ................................

................ *-————— ................ — ----------- ---------------------- --------S-f--<s c__j<............. ............. . .......... . . ........... ...................

TRANSPORTATION
TRANSPORTES

............ .... . . ........ ................................... ............................. ............. ......................... ....... . ... ............................... ................ . ...... ........................... ..........................................

.............................. 1 ............................... . ........ ~ .......... . ...... ......................... ...... .......... . .......... ................ ....................... ................................ ..............

....................................... .................................... ................................ . .— .......... ..... . .. ..... . .... ........... . ............ . ...... . ................. . .......... ..... . ........

1001 PUSHER OPERATOR
JEFE CAMPO GS-N T E

DATE

�SA



OPERATOR RIG N.' WEIL
SONP17-TROL AGENTE APARATO N.* POZO

EOS PFTROLIFEROS, S. A.

7López de H�,yos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 2_/2_ p6

TIME DISTRIBLÍTION - HOLIRS TARIFS, - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c D OBSERVACIONES

RIG UP &T
EAR DOWN MONTAJE DESMONTAJE

DRILUNG ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONINGMUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MÁkNIOBRA

LUBRICATE RIG tUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PROBANDO 8. 0. P.

CUT OFF CORTANDO EL CABLEDRILIING LINE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE LINE
LOGGING S. P. E.

RUNNI.NG CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

0 WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER

INSTRUMENTANDOFISHING

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

........................ ................ - .......................... ......................... . ... . ...... ....... . ...... ............. ....... ................................... ................ ......... ......... ............................
................ ..... ............. ............ .......... 1 ... �——_... -— cj , 1 1. ................................. ..............................................
................... ——........ ....................................................... .............. 2................................ ., ...... .... .............. .......................... ......... .................

--------------- * .............. ------------ --- - -- ----- ---------- ------------ ...... - irivo . ..... ........... .......... . . ................ ........ ................

TRANSPORTATION
TRANSPORTES

.......... ............. ...... .................. ............... —— ..................... ............ ------ --------- ........................................... ...... . ...... . .................................. ...... ...........
0 1

................ .................... ......................... ............. ...................... ................................ .... ................. ... ....... ................. ....................................... ..................... 1,1 .......

........... .................... ...................... .................. . ........ ......... . ... .... ......... . ......... . . .... ...... . ........ ............... ......................................

TCOL PUSHER OPERATOR
JEFE CAMPO AGENTE

ECHA DATE

iSA

63220



OPERATOR RIG N." WEIL
SONPE~rROL AGENTE APARATO N.* POZO

SONOE05 PETROLIFEROS, S. A. R 0 AMZAP,07<9,
López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PAR.TE DIARIO 2-Ac- -A

TIME DISTRiBUTION - ROURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A B C D OBSERVACIONES

RIG UP & MONTAJE DESMONTAJE
TEAR DOWN

DRILLING ACTUAL PERFORACION
/v j4

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCUI.ATING LODO Y CIRCULACION

TRIPS MjkNIOBRA

tUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. 0. P. PIZOBANDO B. O. P.

CUT OFF
DRILLING IINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING TOMANDO TESTIGO

WIRE UNE
LOGGING S.

RUNNING CASING BAJANDO TUBERIA Y
& CEMENTING CEMENTANDO

WAITING ON1 CEMENT ESPERANDO FRAGUADO

DRItt STEM TEST HACIENDO TEST.

OTHER

FISHING INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOURS - TOTAL HORAS 24

SUPPLY
SUMINISTROS

......................... .......... . .................. - ................................ ..........

....................__——— ow
—n..014 .......... Iga.......... .......... ............... ...............

........... ............... .............. ... ............... . . .. ............................ ............... . .......................

..............——....... ......................... ................ ................................... 0.............. ............ . ........ ...................... .......... .......... ..............

i .............. ..................... ...........................- ------------- - ---. ...... . .................... ......... - ------------ ................ ................. —— ......

TRANSPORTATION
T RA N$PO R T E S

................... ...................... . ............. ...................... - ....... 1 .....................

................. 1 .......... 1 .................. ...... .......... ........... — ...... .................... ....... ..... . .................................................. ........... . ........... . .......................................

............. .................... .......................... ...................... ............ ........... —.............. .................. . .......... ... . ........... . ..........................

TO01 PUSHER OPERATOR
JEFE CAMPO AGENTE

:ECHA DATE

liSA

/
j

15322U



OPERATOR RIG N.' WE11—
SSONPEIROL AGENTE APARATO N." POZO

A.

López de Hoyos, 13 IA
DAY

DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO �- -12- -77

TIME DISTRIBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBLICION DEL TIEMPO - HORAS A B c D OBSERVACIONES

IG UP & MONTAJE DESMONTAJE
EAR DOWN

)RlLtING ACTUAL PERFORACION

!EAMING ALISANDO

tONDITIONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

�RIPS MANIOBRA

.UBRICATE RIG LUBRIFICANDO

bEVIATION SURVEY TOMANDO DESVIACION

rEST B. 0. P. PROBANDO B. O. P.

CUT O-FF
DRILLING LINE CORTANDO El CABLE

PEPAIR RIG REPARANDO

CORING' TOMANDO TESTIGO

WIRE LINE
S. P. E.LOGGING

RUNNING CASING BAJANDO TUBERIA Y
1 CEMENTING CEMENTANDO

WAITING ON
CEMENT ESPERANDO FRAGUADO

DRILL STEM TEST HACIENDO TEST.

OTHER
/x,

FISHING INSTRUMENTANDO

PONIENDO ENCOMPLETION WORK
PRODUCCION

24TOTAL HOLIRS - TOTAL HORAS ¿13 01-11,
SUPPLY
SUMINISTROS

... ....................................................... ........... ...................... .... ....... ............................................................ ... ............ ................................................. 7 las- a i

................................ ................ . 1 .... . ................... ......... ... .... . ......... ....... ........ ............................ .....................................

. !;� ............. ............. ............................. ....................... ............................. ............... -_———.......................... ....... ............. 1 ............ ...... .2.................... ..................................
..................... ......................... — ............... .......—.... ....... . ..... v j'0a . ............................. ............ ....... ........... .... ............. ... ...... . ..........

TRANSPORTATION
TRANSPORTES

..................... ...... . .............. . ... .................... . ................ 1.1 ........................ ......... .............. . . ......... ...................... 1 ..................o ............. 1 ............ . .........

...................... . ...... ........ ...... ............... .......... . .......... ............ ....... . .............. . . .. ...................... . ...................... .................. . ...... ........... ............

........... —— ............................................................. ........ ................. . ..................... . .. ....................... ......... . ............. . .................... . . ................ . .....................

TOOL PUSHER OPERATOR
JEFE CAMPO

FECHA DATE s_

VISA



OPERATOR RIG N." YVELL
SONPE-TROL AGENTE APARATO N.o POZO

GóNDEOS PE-F'POLIFEROIS, U. A.

López de Hoyos, 13

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO w5n.- 12- 77 /ag

TIME DISTRiBUTION - HOURS TARIFS - TARIFAS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS A a c OBSERVACIONESD

RIG UP & MONTAJE DESMONTAJETEAR DOWN

DRILIING ACTUAL PERFORACION

REAMING ALISANDO

CONDITIONING MUD ACONDICIONAMIENTO
& CIRCULATING LODO Y CIRCULACION

TRIPS MANIOBRA

LUBRICATE RIG LUBRIFICANDO

DEVIATION SURVEY TOMANDO DESVIACION

TEST B. O. P. PROBANDO B. O. P.

CUT OFF
DRILLING LINE CORTANDO EL CABLE

REPAIR RIG REPARANDO

CORING T0mÁ++D"-re"

WIRE UNE
LOGGING ena 94,� (x/i

R NiING CASING BAJANDO TUBERIA Y
i_90UN

& CEMENTING CEMENTANDO

INNAITING ON
CEMENT ESPERANDO FRAGUADO

DRItt STEM TEST HACIENDO TEST.

OTHER

115HIÑ'G INSTRUMENTANDO

COMPLETION WORK PONIENDO EN
PRODUCCION

TOTAL HOLIRS 30- TOTAL HORAS 24

1
SUPPLY
SUMINISTROS

............ ................................................................... .................................... ... . ...............— ........................... ............................................... ...... ................................................. ................

.......... ---------- ............... ............... .... . ....._-...... ............. .......... ............. . ..............................

1 .......................... .................... .................................... - .......... . ..........ca..l, ............. .......................... ............ ................. ....................
.......... .................................. .......... .. ....... ............... ............... J'c> o........... . ........ . ...... . .. ....................... . ......... . .....................

TRANSPORTATION
TRANSPORTES

......................... . .... ... . ....... . ............... .......... ........ ...................... ........ ... ............. . .............. ................... ...................

.................................... . ............ .......................... ........... .............. ................. ._ .......... - .......................... ..................... ... ..........

1 ............. ........... ........... .... . ... 1 .............. .............. .................... .......... ......... ....................... ............ .... ........ ........ .......... .

TOOL PUSHER OPERATOR
J�FE CAMPO AGENTE

FECHA DATE --
YVISA

í

63220



OPERATOR RIG N.' WEIL
SONPE-TROL AGENTE APARATO N.* POZ(

SONDEOS PL-TRoti iFFROIR- S. A.

López de Hoyos, 13 c- C-00

DAY
DAILY ATTACHEMENT FECHA N.o
PARTE DIARIO 77 flo

TARIFS - TARIFASTIME DISTRIBLITION - HOURS REMARKS
DISTRIBUCION DEL TIEMPO - HORAS

OBSE
A B c D RVACIONES

'EAR DOWN NWPP~ DESMONTAJE
IA

)RILLING ACTUAL PERFORACION

!EAMING ALISANDO

'ONDITiONING MUD ACONDICIONAMIENTO
CIRCULATING LODO Y CIRCULACION

at'RIPS MXNIOBRA

UBRICATE RIG LUBRIFICANDO

)EVIATION SURVEY TOMANDO DESVIACION

W B. 0 P B. 0. P.
ZOZ-ii

-UT OFF
)RILLING LINE CORTANDO EL CABLE

tEPAIR RIG REPARANDO ÍZ c 1 k.

VIL,'ORiNG TOMANDO TESTIGO

NIRE LINE S. P. E.,OGGING

!UNNING CASING BAJANDO TUBERIA Y
k CEMENTING CEMENTANDO
V- --
NAIIING ON
-EMENT ESPERANDO FRAGUADO

)RILL STEM TEST HACIENDO TEST.

DTHER VARIOS

ISHING INSTRUMENTANDO

'OMPLETION WORK PONIENDO EN
PRODUCCION

24TOTAL HOURS - TOTAL HORAS

;Uppty
SUMINISTROS

............ .......... ............. ............ ... ........ . ......... ................................. ...... . .... ........... ................... ............. 1- ........................ ............ ...... ...........

=-................ ............................ ............................................................................. 1 --------- 1 ................. ........... ....... .....

................ .. . ... .......... ................... .................. .................... . .. ............. %L
...................... .............................................................................

...... . ..................... .............. ......... ....... S7ocí<.......... ........ . ... . ..... . ........... . ... . ............. .............................

TRANSPORTATION
TRANSPORTES

................. ............... ...... ......... -- ..................... ... ........... ..................-- ......... . .......... ......... . ......... ........ .............. ............. .................... ................... . .................

................... . ............... ............. ............... ................................... . ......... . .......... ............... ........................................... ...... ....................

............ 1 ......... ......... ............................. ............ ............ ........... 11 .................................... ....... ............................. ......... .. ..............

TOOL PUSHER OPERATOR
JEFE CAMPO

:CHA DATE

I¡A
2411---�e-



CUADRO DE RENDIMIENTOS DE TRICONOS



PERFORMANCES DES OUTILS Mi SMffH TOOL OF

STABIUSATION

OPERATEUR/COMPANY ............ ........... APPAREIL/RIG TYPE ........................................
DC......-.... . ......... ............... x ................... x ........................

BIT CHEF DE CHANTIER .. ... ..... ...........
x x

........ .............. ----------- - ................. m TOOL PUSHER
ENTREPRENEUR ....... ......... .......... . SPACER ................................. . ------ - m IVITR/SONDEUR .......... ... .............. ..........
CONTRACTOR SHOCK SUB: .... .......-..... . ...... . ........... . ............. STRING ..... ..... . ..... . .......... . ............ m FOREUR
CHANJERIFIELD ............................................................. . POMPES/PUMPS ............

HEVI WATE............. .. ............. . ...................... STRING ........................ . . . . ....... . m DRILLER .................... *---------------------
FOREURPOMPES/PUMPS

DP 4.10 ....... .... . ................ .. ............. ... STRING ........................ DRILLER «

N- D#AM REFORAGE PROFONDEUR PARAMETRES USURE
ORDRE MIL DUSE N* DE SERIE METRES FORES DUREE NOTESITERRAIN

MARQUE
REURES DEPTH PARAMETERS WEAR

D#AMAT TYPE REANING DE A POIDS/MT TPM PRESSION DEBiT R mm
RUN N. SIZE MAKE JET SIZE SERIAL N* FEET DRJLLED 14OURS f/h

DS
- NOTES/FORMATIONHOURS ¡N OUT

d ITI/1b.RPPMM 0% 8"f¡-9 GAUGEN W[WNT/iba, RPM PRESSURE GPM Y

m c'.2ji 2 5 -2, LájI,

mil iÍs. -41-L C- AIM 5,0c .3,0n- Ac� 3,0 1,7 1
smiu ¿lis

o o

51-1 gn.
Ll

n 5- j&r jo �'113 -3 1

6 A/L-19 -7-22- A.23. dl.5� 1 VA.7 y1,00215 JIU1

,

1

-2,oS2A. 1 IPL-3-g� Z gÉq-.3 n si -42d

2 5{ A4L3, r/ he?#l - �>A y

'7 r_, 2 2 Poo

d2
1 l



i~TFitoOL PAGE.------?.............-701EPERFORMANCES DES OUTILS =
'

a

STABIUSATION
OPERATEUR/COMPANY .............. APPAREIL/RIG TYPE-............... . .............................

DC .... ..................... ..... . x _x .............. ...
BIT ...................... ................. . ....... m CHEF DE CHANTIER...-.-----....

x x TOOL IPUSHER
ENTREPRENEUR P.E.TR10 L ............ TD..0 ................ SPACER ......................... .................... m MTR/SONDEUR ..........CONTRACTOR -1150

1
SHOCK SUR: ... ............... . ... ........................... . ....... ...... STRING ........................ - .................. m FOREURCHANIERIFIELD . ....................... ............................. . .......... PIOMPES/PUMPS .................
HEVI WATE, STRING ................. ............... ............ m DRILLER ............. ----- ------

FOREURRJITS/WELL,. POMPES/PUMPS
DRILLER—*—* .... - ---------1 . i STRING ... ......................................... m

0K,. DIAM DIAM REFORAGE PROFONDELIR E PARANIETRES USURE
ORDRE OUTIL MAROM

DUSE
N* DE SERIE HEURES DEPTH METRES FORES DUREE PARAMETERS WEAR NOTESITERRAIN

DATE TYPE 1
REANING DE A T, P"DSIMT TPM IPRESSION DEBIT D% 1 11 mm diam

RUN N. SIZE MAKE JET SUE SERIAL N* FEET DRILLED ~S Ilb mm NOTES/FORMATIONHOURS W OUT MWMTIIbs RPM PRESSURE 8ear'n9 GALIGE

gil sh�11 E5 LIM

A-9 Ta-

p; ilo70lí

iflA
11/11.5,1191 ?f3 ¡62/ �291.?J..939P G_A zi lo -,Ttg yjt-)0 Q. 3,

OM
Ojo __5�

2o1

'114 r+~ y 2 51 #v_- li- 707 111 -i�-1 D Mm -70 0 lo 50



6.- INFORM'E DE ENTUBADO 13 3/8 Y 9 5/8



RAPPORT DE TUBAGE

Sondage ......... Appareil

Date de Popération

ETAT DU PUITS.

mDéviation maximaDiamétre du puits
Cote du sommet du trou ré ou profondeu du puits ----------- - ---- - --- mr
Diamétre de la derniére colonne ....... Sabot á .... ..... .... 50. ...... m
Cote du sommet de la plus haute zona á protéger ...... ... m

t . . ....... . ............... ...3....TPropriétés de la boue d VII El C PH
Pertes de boue pendant te forage

......
m

TUBAGE Diamétre

Composition géndrale de la colonne

Grade Epaleseur Longusur Nb. tubez Volume intérteur
8 tf-......................... . . ..................... ...... ... ............... ......... ............ ........... . ....... . .................. 1. ................. . ...... . ................. . . . ... . ............. . ... . ............... . ... . ................................................... ...................... .......... . ................

.... . ...... . ................ . ..... ........ ................. ........... .. ...................... .......................................... . ........ . .... . .... . .................. . ................................ . .. . ............ . .......................... ................ ............................................ ...................... ...........

.......... ... . ............... ............. ............................ ... ....................... . . ..... .... ..................... ................. .................... . . . . .................. .......... ......
. .... . ....... . ................................. . ........... . ..................... . ................. ...... . ..................... . ...................................................

.......... ... . ....... . ................... .......................... . ...... . .......... . .. . .. . ............................. . .... .......... ...........
.................. . .. . ............. . ............ . .......... .......... .....

TOTAUX

Centreura - Nb . ..... . ..3- placés de m - Espacement moye
. ...Gratteurs- Nb. a da

'*--"*-s>t�«.-
.... ..... m - Espacement moye� ..... ...

Type du sabot
. . .
................................................. ..... ........... . .... . ............... ........ . ... ..........

Type de l'aríneau

Pla

Cé tu el a essus du sabot .......... ...........
Equipement spécial de cimentation ................

Opération de tubago Mise en place du tubage

LTubage commencé le h Longueur totale de la colonne
Tubage terminé le .....9-

á .... h Longueur au-dessus de la table m

Remplissages á ..... -------tubes Cote du sabot ..... . .... . .......... ... ... ........... m

Circulation á ............... m Poids colonne av. cimentatior ........ .......... .3.?-.-T

Temps total de Tubage .. . ....... .................3.........-- h
Poids colonne ap. cimentation T
Indication du MD aprés pri,se ciment T

Cadence moyenne tubes/h Colonne posée sur spool á T

A �le 19...Z7



PérimSociété: .................... A. DMV.0............ Sondage: étre:

Tubage,� 717,7 ft,ffectué le .

COMPOSITION DE LA COLONNE

Long. Long. Observations NO Ep. G,ade
Long. Long. ObservationsNO Ep. Grads du tubo totale du tubo totale

0^ f1,u

29

1 312 1

1,
L

3&"-ULe

12



RAPPORT DE TUBAGE

Sondage j�.ft�ir2#4.R.a ..f.e Appareil

Date de I'opération

ETAT DU PUITS.

Diamétre du puits Déviation maxima .............
Cote du sommet du trou réjUit ou profonjj du puits ...... ..... . zZo—- m
Diamétre de la derniére colonne Sabot m

.............. mCote du sommet de la plus haute zona á protéger
Propriétés de la boue : d v SU C .... PH
Pertes de boue pendant le forage . ... ......... m

lo
TUBAGE Diamétre ..... . ...

Composition génárale de la colonno

Grado Epalaseur Longusur Nb. tubos Volume intérteur
-1999...........

..... ..... ........ ................ .......... .............. . ... . .................... ... ... ............... ...... .............. ........ . .......... . .. . ........ .................... ................... . ..... .... . ............. . .. .

............... . .. ................. ....... ...... .......... .......... . .................................... .... ............ ............................ . ........... .. ............................. ......... .. ... . .......................... . ..................

.......... ....... .. ....... .... . ...... ---------- .... ......

................................. . . . ......... . ... ............ ............. . ............ ............... . .. . ........ .....................................

.......... . ... . ......... .... .......... .................. . ... . ......... . .... ......... .........

.......... ...... . ..... ......................... .

TOTAUX

Centreurs - Nb . ..... .9--- placés derl2ec-á -Sí2 m - Espacement moyen
Gratteurs - Nb . .....-;..az p ..... ...... cement moyens

. ... ..................... ......... . ................. .Type du sabot ............ -m. .....
Type de l'anneau CL.. Placé ..... tubel au-dessus du sabot
Equipement spécial de cimentation ........... ..... ... ........... ......................... ................

Opération de tubago Mise en place du tubage

Tubage commencé lel.4.(O».,.I-.al-7-9 á h Longueur totale de la colonnie
Tubage terminé le á h Longueur au-dessus de la table 4-: m
Remplissages á -tubes Cote du sabot ----.. ........ m

Poids colonne av. cimentation ......... TCirculation á .. . ........ m
Po1ds colonne ap. cimentation ....... T

Temps total de Tubage h Indication du MD aprés príse ciment T
Cadence moyenne tubes/h Colonne posée sur spool á ..... . T

A le ...... 1 9'*�*�



............ Sonda e: .. ..... ..... .... Périmétre: K-P4 'linSociété:
r) r7

Tubage.. .. ................... ...... .... ... .. ...... ..¿I...effectué le.

COMPOSITION DE LA COLONNE

Long. Long. Observatione No Ep. Grado Long. Long.
ObservationsNo Ep. Grado du tubo totale du tubo totale

CL~
11.951 X[TD 5¡391 1,4~ 1

2w 143,01 3bzí
.9 1 0,9Í 4zj 1 ¿11

2lOblio . 49.Avgi2
3 25

1 6 37(,,j
-1115YO 9 2 JO

coi
2 4 Oj

i zig4p 52 12 n � 39A),
12, 0SA5-Cil

1 2ib 1 12 A44 1 2, -

6

,112 6V51,0 -4 1 2- j4
6�261j2 ;3)1 15 5-017i � 17



Société . ..... DIR-0 ........ . . Sondage . . . .. ... ...... . Pé-rimétro-

Tubage..S.-... ........... .. ....Yt..effectué le

COMPOSITION DE LA COLONNE

NO Ep. Grads Long, Long. Observations NO Ep. Grade d
Long. Long. Observationsdu tubo totale u tube totale

-,42,35, gláj2
-4214d 5gy
/13.041

4 21 Yé4,3 71
�2i 095Pj-

J258
Y213 'ot)�ics-

121 s�l05

2,4 d go 3-,�i 11 4 4.

1-125, ¿lo
12 19 g.531

7H 71



So .. ....... .. .... ......Société: DA R ndage .0 Périmétre:

... ....... .... ... ....Tubage..9 7. ........................ .k affectué le

COMPOSITION DE LA COLONNE

Long. Long. Observations No Ep. Grade Long. Long. ObservationeNO Ep. Gads du tubo totale dutube totale

-12 U.11 5-Pl' ti
12 jgm 6 2), J¿

1 1

1 2 jlu
ol�kim ICÉ



7.- INFORME DE CEMENTACION EN 13 3/8 Y 9 5/8



RAPPORT DE CIMENTATION

Sondage Appareil Ite...S.170

Date de l'opération .......

CIMENTATION.

Opération exécutée par ............ .

Matériel mis en cauvre 14-T-111 oc
Circulé de D hh solt ... min. - Pression maxi kg/cm3

h á h, solt min. - Frottements maxi . ..... T.Gratté de
Nombre approximatif de ------- . ......

Partes de haus pendant les opératlons ci-dessus ...... ......

2*étago

r rT. de ciment Pe fo ationa effectuées á .......Cimenté avec

A

M

ciditioriné de ........... ... anchon spécial ouvert minutes

Densité du laltier aprés la premiére cimentation
í4 3 -------- h CirculéFabrication du laiti< ráe á minutes

Temps total de fabrication du laltier Cimenté avec T. de clm*ent

Commencé á réfouler le ciment á ..... wC.M h Densité du laltier ......

avec m3 b~/eau Refoulé avec m3 boue./eau en———— n

Temps total de refoulement Fermé le manchon sp. á une P de ..... .. cm2

Pression finale .............. kg/cm2 Thermométrie effectuée aprés ..... . . h

A-coup de_ pression kg/cm2 Top du ciment derribre tubage m

Pertes de boue pendant le refoulement 3 Zone contaminée de ........ m

(estimation) Autrel gpératrions ....

Pression reláchée de la colonne aprás .. .. ....... .
Thermométrie effectuée aprés h

Top du ciment derriére le tubage m ...... . ...........
Zone contaminée de á 44.1 Am
Colonne posée sur spool aprés h Á¿>c-
Essai colonne á .......... kg/cm2 Essai colonne á ..... kg/cm2
Résultat de cet essai Résultat de cet essai

OBSERVATIONS

Opérations condultes par etvérifiées par .. .....
A

1 e 19-



RAPPORT DE CIMENTATION

AnnSonclageí,-A arefl . . ......FO-0
Date de l'opération

CIMENTATION.

Opération exécutée par ----------
74 ;: - --- -- .....................................

....... .
..

.ir
Matériel mis en ceuvre co.......
Circulé de h á h. solt -,A,20.. min. - Pression maxi kg/cm3
Gratté de h á h, soft - Frottements maxi T.
Nombre approximatif de mancauvreE,:::��...
Pertes de boue pendant les opération-s ci-dessus

2- óUºo

Perforations effectuées áCimenté avec ...... ... d cim t
Manchon spécial ouvert mi teaAddltionné de

Densité du laltier aprés la premiére cimentation

minuto.Fabrication du laltier com encée á Circulé 9
h Cimenté avec de cimentTemps total de fabrication du faltier

Commencé á réfouler le círngrit á Densité du laitier

avec m3 h^ eau Refoulé avec m3 boue/e u en

Temps total de refoulement h Fermé le manchon sp. á une e kg/cm2

Pression finale kg/cm2 Thermométrie effectuée a he h

Top du ciment derriére bage ......... mA-coup de pression kg/cm2

Pertes de boue pendant le 1- ulement m3 Zona contaminée de m

(estimation) Autres opérations

Pression reláchée de la colonne aprés h .......... . ..................................... ... .......... . ........... ................ .......... ... .........................
nrIQThermométrie effectuée a,r,-'-Q -- - ------- - h ........... ...................... .. ...... ..... .......... . .................................... . . . .... . ....... . ..

Top du ciment derribre le tub m ..................... ... ... ...................... . .......... . . .. . . . ................ 1 ... . ........ 1 ......... ................ .......ent deffiére le aprM

t

m

ami e

h

Zone contam ...... m

C¿lonne aprés h

Essai colonne á ...... kg/cm2 Ess colonne h kg/cm2
Résultat de cet essal ......... sultat de cet essal

OBSERVATIONS

ti

Opérations conduites par --Jál.ZAI Vériflées par ...... ...... ...

A 19.



COLUMNA DE SONDEO





9.- INFORME PREVXO,FINAL SOBRE LOS RESULTADOS DEL SONDEO



Borredor de un informe

Er3

ANALISIS DEL POTENTIAL GEOTERMICO DEL CAMPO GEOTERMICO
DE LA MONTANA DEL FUEGO (LANZAROTE, CANARIAS)

EVALUATION OF THE MONTAÑA DEL FUEGO GEOTHERMAL AREA

CLANZAROTE CANARIAS)

Argenteuil December 20 1977

A. ten Dam



ANALISIS DEL POTENTIAL GEOTERMICO DEL CAMPO GEOTERMICO
DE LA MONTA5A DEL FUEGO (LANZAROTE, CANARIAS)

EVALUATION OF THE MONTANA DEL FUEGO GEOTHERMAL AREA

(LANZAROTE , CANARIAS)

TABLE OF CONTENTS

page
1 - Introduction 1
2 - Previous work 2
3 - Lanzarote # 1 deep test 2

31 - Geology 3
32 - Geothermal phenomena 5
33 - Thermometry 5
34 - Geochemistry 6
35 - Interpretation 7

4 Re-evaluation 9
41 - Geology 9
42 - Geophysics 10

421 Gravity 10
422 Seismic 11

4221 - Marine reflection seismic 11
4222 - Seismic noise 12

423 Electric resistivity 13
424 Thermometry 14

43 - Geochemistry 15
431 - Isotope analysis 16
432 - Gas analysis 16

44 - Synthesis 17.
5 Conclusions 21
6 Recommendations 21



ANALISIS DEL POTENTIAL GEOTERMICO DEL CAMPO GEOTERMICO
DE LA MONTAfIA DEL FUEGO (LANZAROTE, CANARIAS)

EVALUATION OF THE MONTANA DEL FUEGO GEOTHERMAL AREA

(LANZAROTE CANARIAS)

I - INTRODUCTION

The purpose of this report is a complete re-evaluation of all available
information concerning the geology, the geophysics and the geochemistry
of the Montan"a del Fuego hyperthermal area on the island of Lanzarote
(Canarias) and their geothermal interpretation, in the light of the re-
sults of the Lanzarote No. 1 geothermal borehole and in view of the
eventual continuation of geothermal exploration on the island of Lanza-
rote.

The failure of the Lanzarote # 1 geothermal borehole to encounter any
abnormal temperature gradients, which might have indicated the pre-
sence of a geothermal system on one hand and . on the other hand the
fact that a geochemical study of the gases in the hyperthermal area of the
Montana del Fuego indicated that these gases are dry and that no geo-
thermal aquifer can exist in the volcanic chimneys below this hyper-
thermal area , implicate the necessity of a complete revision of the
hitherto assumed model for the geothermal geology of the Montana
del Fuego area.

This re-evaluation leads to the conclusion that the Montana del Fuego
geothermal area is essentially restricted to the pronounced hyperther-
mal anomaly between the southern rim of the Montala del Fuego cra-
ter and the Islota de Hilario ; that this area appears to be characterized
by a network of NW-SE and E-W striking fracture or fissure zones, along
which hot gases, mainly composed of nitrogen and with only 2-3 percent
of superheated steam and traces of carbon-dioxyde rise to the surface
that this geothermal system is not related with any deep or shallow
geothermal aquifer and that this area finally appears to be underlain
by a dry hot rock type of geothermal field, in the form of still acti-
ve volcanic plugs, dykes or a magma-chamber, i. e. that there is no
possibility to find a conventional vapor or water dominated geothermal
field.
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At the other hand ¡t is not to be excluded a prior¡ that there can be
a marginal vapor or water dominated field around the dry hot rock
of the central hyperthermal area and ¡t may be that the Montana
del Fuego area offers an excellent opportunity to test simple devi-
ces for the recovery of the energy contained in the large volumes
of hot rock at depth.

2 - PREVIOUS WORK

A considerable volume of geological, volcanological, geophysical and
geochemical work has been carried out prior to the implementation
of the Lanzarote geothermal,project and prior to the drilling of the
Lanzarote No. 1 geothermal borehole. It would*appear superfluous
to repeat at this point a summary of this work.

The work carried out prior to the drilling of the Lanzarote # 1
borehole lead to the conclusion :
(a) that the Mesozoic sedimentary basement appears to be underlying

the more or less tabular basalts and tuffs of Series I of the volca-
nic complex of Lanzarote. These sediments were considered the
principal objective of geothermal exploration, i. e. the prospecti-
ve geothermal aquifer, with porosity and permeability of the sed¡-
ments en hanced by fracturing.

(b) that the impervious cover of the prospective geothermal aquifer
is constituted by the impervious lower part of Series I of the volca-
nic complex.

(c) that the presence of a heat source at depth was indicated by the abun-
dant surface indications, mainly composed of superheated steam, diluted
by varying amounts of air.

It appeared therefore that the three basic, conditions for the existence of
a geothermal field were present : an aquiferous reservoir, a caprock
and a heat-source.

In view of the assumed high cost of eventual additional and complemen-
tary surveys ¡t was considered that finally only a deep geothermal testwell
could determine whether a deep aquifer susceptible of producing geo-
thermal fluids . existed.

Although incomplet,e, the previous - work therefore appeared to justify
the drilling of this deep borehole.

3 - LANZAROTE # 1 DEEP TEST

The Lanzarote # 1 deep geothermal testwell was spudded in on August
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19 1977 and was abandoned as a dry test on December 8 1977 at a
total depth of 2. 702 meters, in Upper Cretaceous full-marine sed¡-
ments.

This deep geothermal borehole was located between the Montanla Rajada
and the Tremesana, slight1y southwest of the western end of an area
of surface temperature anomalies, some 300 *meters south of the in-
tersection of a WSW-NNE striking fractures zone and an assumed N-S
fracture or fault-zone.

The location was based on a series of assumptions which appeared to
be supported by the available information. The resulting model consis-
ted of : a more or less uniform1y fractured, pervious and porous se-
dimentary basement, functioning as the geothermal aquifer with the
heat transport assured by convection currents ; an impervious* series
constisting of the lower part of Series I of the volcanic complex , as-
sumed to consist essentially of more or less welded tuffs ; and a heat
source at relatively shallow depth, consisting of igneous rocks in fusion.

The high temperature anomalies on the surface in the Montana del Fuego
are in this model essentially due to leaks of superheated steam along
cracks in the impervious caprock towards the surface and diluted or
contaminated by atmospheric air sucked into this system. The model
therefore implicates the presence of relatively high temperature gra-
díents in the more or less impervious lower part of the Series I of the
volcanic complex.

With this model in mind a large region in the Montana del Fuego geother-
mal area and to the southwest of ¡t was thought to be underlain by the high
temperature geothermal aquifer. The first geothermal testwell, Lanza-
rote # 1, was thus sited some 3 kilometers to the SW of the princ

*
ipal

surface thermal anomalies, some 200-300 meters to the south of the
intersection of a major WSW-ENE fracture system wíth a N-S frac-
ture zone.

An additional, logistical reason for siting the well at this particular
location was, that this site did not interfere with the touristic acti-
vities of the Montanla de Fuego National Park.

31 �- Geology

The Lanzarote # 1 deep geothermal testwell has penetrated following
section
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0- 40m fresh looking olivine basalt flows and scories
Series III-IV

40- 175m, olivine basalt flows and scories with some
weathering and occasional inter-calated
paleosols.

Series II ?
175- 340m alternation of olivine basalt flows and pyro-

clastics, with intercalated paleosols.
340- glOm greenish colore d pyroclastics, tuffs, ocea-

sionally argillaceous, with some interca-
lations of olivine basalts. These intercala-
tions are particularly abundant between 690
830m. From 840 to 91-Om marine tuffs with
Foraminifera (Age : Lower Miocene-<Dligocene).

910- 95Om polygenic tuffs.
950- 1818m augite basalts, more or less alterated, alter-

nating with pyroclastics. The pyroclastic inter-
calations are more or less argillaceous. Local-
ly streaks of very fresh looking basalts with
litúe augite, which possibly represent dykes.

1818- 2556m trachitic tuffs, we1ded, with occasionally so-
me lavas.

2556- 2598m trachitic tuffs.
Series I

2598- 2702m (TD) multicolored mar1s and marly limesto-
nes, with some silicifications, marly mudstones
with microfossi1s indicating Upper Cretace-
ous age.

Upper Cret.

This is only a preliminary summary of the lithology and stratigra-
phy of this borehole. Detailed studies of the samples are presently
in course.

This borehole has been extremely useful in provinding a first com-
plete section of the Series I of the volcanic complex of the island
of Lanzarote, and in proving the presence of a prevolca-nic Meso-
zoic maríne sedimentary series of Upper Cretaceous age at the top.
This sedimentary series appears to be very similar to the upper part
of the pre-volcaníc sedimentary series outcropping on the nearby is-
land of Fuertaventura.

The great thickness of this volcanic complex, 2598 meters , appears
to indicate a very substantial subsidence, whereas the presence of
subaerial soil-weathering at various levels in a series composed in
grcat part of submarine tuffs, emphasizes the oscillating character of the-
se vertical movements.
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There is also clear evidence that the section is traversed by nu-
merou.s dykes.

The bQrehole did reach the Mesozoic sedimentary "basement",
underlying the Tertiary to recent volcanic complex at a depth of
2598 meters below RT. , i. e. at a depth which very well agrees
with th,e depth indicated by marine seismic surveys east and west
off the island of Lanzarote.

The Cretaceous prevolcanic sediments in the Lanzarote # 1 weU
are marly-calcareous, with partly silicified fossi1s.

32 - Geothermal phenomena

During the drilling of the Lanzarote # 1 borehole no phenomena,
directly indicating hydrothermal activity within the section , were
encountered, except locally small concentrations of pyrite and the
possible presence of opaline type concretions in some tuffs.

No hydrothermal. alterations were encountered in the pervious part
of the section, neither in the more or less impervious parts of the
lower part of the section of this borehole, in Series I. Only below
2200 meters depth are there locally a few quartz veins. These quarz
veins however appear much older than the recent magmatic activity
on the island.

33 - Thermometry

Temperature measurements with the Kuster temperature gauge were
taken as often as the drilling operations allowed.

Unfortunately the extrapolated equilibrated formation temperatures
throughout the section remaíned very low. In the upper part of the
section this is undoubted1y due to the invasion of sea-water into all porous
and permeable rocks and the cooling effect of its percolation.

Cnly in the lower part of the Series I were gradients encountered
slight1y in excess of 50C per 100 meters, against- a normal gradient
of 30C per 100 meters.

Equilibrated formation temperatures in the lower part of Series I of
the volcanic complex í. e. in a more or less impervious sequence
are as follows
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Depth Equilibration formation temperature Gradient

1000 m 39`C
1440m 410C 0. 450C 1 OOM
1700m 450C 1. 400C 1OOm
1860m 530C 5. 50OC/ 1OOm
1960m 5608 C 3 OC/ 1OOm
208Om 6303 C 5. 40OC/10Om
217Om 680C 5. 20OC/ 1OOm
2350m 770C 5 OC/ 1OOm

For a supposed geothermal area such formation temperatures in an
assumed caprock series are extremely low and appear to exclude
that any geothermal aquifer is present at an economical depth at
this location, below this caprock series, i, e . in the prospective
aquifer supposed1y constituted by the unpenetrated part of the under-
lying Mesozoic sedimentary %asement".

Between 1000 and 18OOm depth these measurements are still in a
more or less porous and permeable series, where the cooling effect
of percolating' seawater may have played an important role. Below 1800
meters depth the measurements are in an impervious medium where
the cooling effect of the seawater has been eliminated. Belween 1000 and
1700 meters depth the getohermal gradient is between 0. 450C and 1. 40C
per 100 meters.

Between 1800 and 2350 meters the average gradient is on the order of
4-50C per 100 meters These figures represent geothermal gradients

1. 4 to 1. 8 times the average normal gradient of 30C per 100 meters.
Geothermal areas are usually characterized by a geothermal gradient
in their impervious caprock series up to 10 times the normal gradient..,,-,11
and occasionally even more.

There are indications from shallow waterwells on the island of Lanzarote
that this figure of 50C per 100 meters may be the average regional gradient
for the island, i. e. slight1y over no-rir-al.

34 - Geochemistry

Due to the fact that numerous additives had to be mixed with the dril-
ling fluíd during the drilling operations, in order to control its physi-
cal properties, ¡t has been impractible to check on any constituants of the
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filtrate of the drilling fluid, except for its silica content.

The silica content of the seawater used in the makeup of the drilling
fluid has been repeated1y determined and is on the order of 6 ppm.
As a rule, in the parts of the section where no important circulation
losses occured the silica content of the drilling fluid is on the order
of 20-25 ppm, due to the fact that some amorphous silica from the
volcanics enters into solution. Between 700 and 850 meters depth
however, i. e. in a zone of frequent partial circulation losses, the
silica content of the filtrate suddenly jumped to 100-120 ppm. At
the same time the filtrate almost doubled in volume. This appears
to indicate that formation water was entering the borehole and was
making up probably up to 50 percent of the filtrate. According to the
temperature measurement the infíltrating waters are of low temperature
the formation temperature not exceeding 37. 80C. The silica content
of the formation water has values somewhat in excess of 120 ppm,
which corre sponds . approximately with the amorphous silica equili-
brium at 3708 C in saline waters circulating in volcanic glass tuffs.

It was initially assumed that this silica content might have been due
to a high temperature equilibrium, but this was undoubted1y incorrect.

As soon as the lost circulation zone was passed, below 850 meters,
the silica content of the filtrate returned to 4- 25 ppm and the volume
of the filtrate to the values prior to 700 meters depth.

There is therefore apparently noevidence that high silica content geo-
thermal waters are leaking from a geothermal aquifer in the area.

No influx of high silica waters was encountered in the interval between
1000 and 1800 meters depth, where frequent circulation losses indicate
a more or less porous and permeable formation. This is certainly due to the
fact that at most times this formation fluid is in equilibrium with the dril-
ling fluid and cannot easily enter the borehole.

There have been no indications whatsoever that any gas entered
the drilling fluid from the formation.

35 - Interpretation

The study of the results of the Lanzarote # 1 borehole leads to the
-conclusion that the model which was at the base of the Lanzarote # 1
borehole location is not correct and has to be modified.

As a matter of fact no indications were found of any geothermal type
of incrustations , deposits of minerals or alterations, which may
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have acted as self-sealants. Neither were encountered any high tempe-
ratures in the entire section of the borehole. Recorded temperatures
correspond to very low gradients in the more or less porous and
permeable upper part of Series I and to slight1y abnormal gradients
in the impervious lower part of Series I.

No gases were encountered in drilling which could shed some light
on eventual geothermal fluids.

Even the influx of relatively high silica waters between 700 and 850 meters
depth cannot be interpreted as a positive indícation.

Taking into account the low gradients encountered in the Lanzarote # 1
well below 1800 meters depth, in impervíous vitreous tuffs of the
Series 1, there appears to be líttle chance that ai.-,y-where within the
.next several thousands of meters below total depth of this well
temperatures will be encountered which come close to the 310OC,
regístered in surface manifestations between the Islota de Hilario
and the southern crater-rim of the Montana del Fuego. This also
means that it is unlikely that a uníform1y fractured, geothermal
aquifer, allowing convection currents could exist below the volcanic
complex, in the Mesozoic -sedimentary "basement". As a matter of
fact the Upper Cretaceous sedimentary basement between 2598 meters
and 2702 meters (TD) does not show any indication of permeability
or porosity.

The absence of any high1y abnormal heatflow in the section penetrated
by this borehole appears to preclude the possibility of a regional ,
shallow magma chamber which could have acted as shallow heatsource for
a widespread geothermal field.

It therefore would seem that the model on which the drilling of the
Lanzarote # 1 well was based, will have to be modified. In this revised
model it may have to be assumed that the heat source is much more
localized below the area with high surface temperatures and that: a
prospective geothermal field will be much more restricted in size,
than originally anticipated. ,

It also appears unlikely that any of the nearby fracture systems, as
f. i. those in the Montana Rajada, will have any important hydrother-
mal systems within themselves with high temperature fluids. As a
matter of fact in that case ¡t is likely that at least part of the section
in Lanzarote # 1 would have shown higher dry rock temperatures .
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However with the geological , geophysical and particularly with
the only partial geochemical information available at the time of the
siting of the Lanzarote # 1 borehole, it woul.d have been rather diffi-
cult to choose between the various possible models. The model finally
adopted á,tat time for the Lanzarote # 1 location was very attractive.
The revised model will have to explain the failure of.the Lanzarote
# 1 well, to find any high temperatures,

The Lanzarote # 1 geothermal borehole thus appears to have shown
that there is no indication at depth for a regional high heatflow, which
is suggested by the temperatures in shallow boreholes and shallow
waterwells, and that the thermal anomalies of the MontanRá del Fuego
may be connected directly with the feeding channels of the l8th md
l9th century volcanic eruptions.

The S eries I of the volcanic complex on Lanzarote is much thicker
than had been anticipated in some reports and bottoms at 2598 meters
(RT' .) i. e, + 2398 meters below SL. This is approximately the level
where the top of the Mesozoic sedimentary %asement" should have
been encountered according to marine seismic surveys east and west
of the island of Lanzarote.

4 - RE-EVALUATION

The failure of the Lanzarote # 1 geothermal testwell to find the pros-
pective geothermal aquifer in the pre-volcanic Mesozoic sedimentary
%asement" and to encounter any high temperatures, makes it necessary
to proceed with a re-evaluation of the geothermal possibilities of the
island of Lanzarote.

It should be pointed out from the outset that except for the slight1y ano-
malous geothermal gradient, the Lanzarote # 1 geothermal testwell
has not provided any indications for the existence of geothermal systems
in that area.

41 - Geology

The surface geology of the Montana del Fuego hyperthermal area has
been investigated in considerable detail and it seems rather doubtful
that anything meaningful, could be added in the framework of this report.

A number of open fractures and fissures are very clearly exposed on
the surface in this area and most of the geothermal manifestations are
situated on these fracture zones or the intersection of several of these
fissure systems.

There does not appear to be direct evidence that any of these fracture
systems has recently been associated with vertical or horizontal dis-
placements. The main direction of these fracture zones is WSW-ENE and
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N-S to SSE~NNW or SSW-NNE. These fractures usually affect the
volcanics of Series IV, i. e. the products of the 18th and l9th
centvry eruptions, but also the older series. As a matter of fact
much of the hot gas seepages are located on fissures in the older
volcanics : Islota de Hilario, southern rim of the Montanilá del Fuego
crater.

The model suggested by ARANA SAAVEDRA, RODRIGUEZ BADIOLA
and ORTIZ RAMIZ (1977) does not appear to conform with the subsur-
face geology as indicated by the Lanzarote # 1 borehole.

In the area where the Lanzarote # 1 well was drilled there ís hitherto
no indication that an extensive fractured aquifer underlies the volcani c
complex, and the fírst 200 meters of the prevolcanic Upper Cretaceous
sediments are definitely exempt of permeability and porosity.

Within the Monta^nja del Fuego hyperthermal area there is no surface
evidence for any of the hydrothermal alterations or incrustations so
ch.aracteristic for other geothermal areas. Nowhere is there a trace
of the usual spots of kaolinized volcanic rocks, of silicifications etc.
The only phenomena associated with the seeping hot gases are strongly
oxydized and bright1y red colored spots.

There are however locally remnants of a post -volcanic fumerolic ac-
tívity, which has since 1 ong completely subseded.

The characteristic white colored incurstations are probably in great
part composed of gypsum and magnesium salts, mobilized by shallow
capillary circulating atmospheric waters. There is no evidence that
they have anything to do with the hyperthermal phenomena. As a matter
of fact these gypsiferous incrustations are known also outside the hy-
perthermal area and are common on the flancs of many of the lapilli
cones on the island.

This absence of any recent hydrothermal alteration on the surface
appears to be rather significant. It is an indications that water or
steam have very little contributed in recent years to the surface mani-
festations.

42 - Geophysics

421 - Gravity

A gravity survey was carried out over the entire island of Lanzarote.
This gravity survey very probably reflects the overall, deep structure
of the island.
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The Bouguer gravity map clearly indicates two gravity lows of
less than 150 mgal , one in the west and the other in the northeast
of the island, whereas the central Da

'
rt of the island appears to be

characterized by a gravity high of over 215 mgal.

This gravity picture, together with the offshore seismic profiles,
appears to indicate that the central gravity high , the San Bartolome
block, constitutes a horst type structure, separated by a N-S fault-
zone from the down-thrown Famara block to the east and by a NE-SW
striking faultzone from the downthrown Montana del Fuego block
to the west.

*iThe Montana del Fuego geo-thermal area and more specifically the
area characterized by well pronounced temperature anomalies, is charac-
rized by a gravity low, with a minimum value of 132 mgls, against avera-
ge values for this block up to and over 150 mgals and up to and over 175
mgals on the raised San Bartolome block.

At present it is not clear at all what this gravity minímum means. As
a matter of fact some geothermal fields are characterized by gravity
maxima, as f. i. the Broadlands field in New Zealand.0thers like the
Geysers in northern California are gravity minima.

It is definitely not correct that the minimum values of the Monta'n"á del
Fuego geothermal area are of the same order of magnitude as the
gravity lows in other geothermal fields. Particularly in volcanic provinces
it is extremely difficult to interprete gravity values in a geothermal sense
and it usually does not become possible to give a reasonable interpretation
before a number of wells have been drilled.

It is however not excluded that this gravity low may be due to the mobili-
sation of magma in pipes, dykes or in a magma-chamber below the
principal thermal anomaly. It may be rather interesting to carry out
detailed gravity over the thermal anomalies.

422 -- Seismic

4221 - Marine reflection seismic

Marine seismic reflection profiles have been shot east and west of
the island of LanzaroteThey appear to indicate that the top of a mainly
Mesozoic sedimentary series, known from petroleum exploration dril-
ling in the Tarfaya province of Morocco and in the former Spanish Sa-
hara, is to be found at approximately 2500 meters below sealevel, off the
coast of Lanzarote island, both to the east and the west. There were the-
refore reasons to assume that these sedimehts would also be encountered
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at depth on the island of Lanzarote . As a matter of fact inclusions
of calcareous sediments have been found in volcánic bombs on the
flancs of the Pico Partido volcano, northeast of the Montka del
Fuego geothermal area.

Heavily tectonized , pre-volcanic Mesozoic sediements cut by numerous
dykes are outcropping on the island of Fuertaventura. Their thickness
appears to be several thousands of meters.

The outcome of the Lanzarote # 1 well definitely confirms the figures
for the top of the Mesozoic sedimentary "basement" indicated by
the offshore seismic surveys, having encountered the top of the
Upper Cretaceous marly-calcareous sedimentary series at a depth
of 2598 meters � e. + 2398 meters below SL.

Reflection seismic surveys onland, with the great thickness of
volcanic rocks, appears to be out of question and it is doubtful if
refraction would give any useful results.

4222 - Seismic noise

A seismic noise survey was carried out in the Montan«%á del Fuego geother-
Almal area, between the Montana del Golfo in the west and the Montala

del Fuego in the east.

The network of this survey is not as dense as would have been desirable,
due to difficulties in access in many areas, i. e. the areas covered
with 18th or 19th century lava-flows.

The seismicnáse survey by ARANA SAAVEDRA, RODRIGUEZ BADIOLA
and ORTIZ RAMIS (1977) appears to show rather clearly a strong
anomaly, particularly in the 8 Hz frequency covering the entire area
of surface temperature anomalies, between the Montan"oa Rajada and the
Montanla del Fuego within the 20 dB contour, whereas the Islota de
Hilario and the Montan^la del Fuego crater fall within the 40 dB anomaly.

Seismic noisesurveys have been used in recent years extensively in
geothermal exploration, in the first place because they are relatively
inexpensive. Its true usefulness however still has to be proven. As a rule
areas without seismic noise or with very litúe anomalies only, usually
appear to be of little interest for geothermal exploration. The presence
of high1y anomalous areas however does not automatically mean a geo-
thermal field. However together with the pronounced temperature anoma-
lies in the area between the Montaníva Rajada and the Mon"tana del Fuego
theanomaly within the 20 dB contour appeared to be meaningful and míght
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have indicated the presence of geothermal fluids in the subsurface.

ARANA SAAVEDRA, RODROGUEZ BADIOLA and ORTIC RAMIS (1977)
claim in addition that they have calculated the depth at which this seismic
noise occurs and these depths appear to conform with the seismic top
of the Mesozoic sedimentary series. In the light of the outcome of the
Lanzarote # 1 deep geothermal borehole ¡t would appear rather doubt-
ful that such seismic noise could originate at 2500 m below sealevel.
There is not the slightest indication. of the presence of any geothermal
fluid, no boiling, no gases and no abnormal temperatures.

It ís rather diffiCult to separate geothermal ground-noise from unrelated
noíse-factors.Usually ¡t is assumed that surface geothermal activity
produces noise with frequencies above 8 Hz, whereas lower frequencies,
down to about 1 Hz are postulated to be due to deeper water convection.

It therefore appears doubtful that this seismic noise originates at that
great depth. However, the seismic noise anomalies appear to coincide
with the most pronounced surface temperature anomalies . In view of
the fact that the gas-geochemistry rules out the presence of any geo-
thermal aquifer below the Montana del Fuego hyperthermal area, the
interpretation of this seismic noise survey appears to be rather ambiguous.

423 - Electric resistivity

An electric resistivity survey was carried out in the Montana del Fuego
area. Due to the high resistivity of surface layers the injection of elec-
trical current has been rendered rather difficul t. The results of this
survey are therefore rather poor and penetration at depth was nearly
impossible. The low resistivities encountered probably reflect only
very superficial phenomena. This survey has been of litúe he1p in un~
derstanding the Montan%a del Fuego geothermal area.

The porous and permeable character of the volcanics on the surface,
the fact that the water-table is st sealevel, and most water is sea-
water, make that the first few hundred meters are very resistent
(up to 20 000 ohm. m)

DE appears extremely doubtful ¡f better re sults could have been obtained
with more sophisticated electric resistivity methods and with others than
the Schlumberger configuration (f. i. Wenner).

As this resistivity survey only gave information on the first few hundred
meters ¡t did not contribute at all in unraveling the structure of the
Montan'áé del Fuego area or in locating the high temperature areas at depth.
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424 Thermometry

Extremely detailed surface temperature measurements were carried
out in the Montaníla del Fuego geothermal area by ARANA SAAVEDRA,
ORTIZ RAMIS and YUGUERRO in recent years and by D. TOMAS CORDON
as early as 1948.

Many of these localities were revisited. Surface temperatures in the
Montana del Fuego geothermal area, i. e. the area with high temperature
anomalies between the Montana Rajada and the Monta2fa del Fuego range
from a few degrees off the annual average of 200C to 3110C. Particu-
larly in the area between the Islota de Hilario and the southern rim of
the Montan**á del Puego crater, temperatures near the surface at nume-
rous localities reach 100 0 C, 2000C or more.

It appears now perfectly clear that these high surface temperatures
are due to seepages of mainly non-condensable gases along fractures
or fault-zones and not to conduction. As a matter of fact, shallow
temperature holes drilled in the close vicinity of these fractures hard1y
show any degree of abnormality.

There are indications that some geothermal fluids may reach the surface
along fracture zones in the prolongation of those known. in the highly anoma-
lous hyperthermal area, though temperatures are only a few degrees off
the annual average.

It has been noted that many of t'-,ie strongest temperature anomalies
as £ i. those of the Islota de Hilario and the crater rim of the Montana
del Fuego are not in volcanics of the historic series but in pyroclas-
ties of series III.

It had hitherto been assumed tha.t these small seepages of geothermal
gases constitute a leakage from a deep geothermal aquifer, i. e. the
fractured, porous and permeable Mesozoic sedimentary complex
underlying the volcanic complex at approximately 2500 meters below sea-
level In view of the results of the Lanzarote # 1 borehole this working
hypothesis now appears rather improbable.

As a matter of fact, the geothermal gradient, measured in the Lanza-
rote # 1 well in the impervious part of Series I of the volcanic complex
is on the order of 50C per 100 meters. Temperatures giving rise to
• geothermal field would have to be over 2000C. At 2350 meters depth
• formation temperature of only 770C was measured. It is high1y unlikely
that thermal conductivity will increase with depth, so that a temperature
of 2000C could not be reached before several thousands of meters
deeper.

The results of the temperature rneasurements in the Lanzarote # 1
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borehole therefore seem to rule out the model of a deep geothermal
aquifer in the pre-volcanic sedimentary series, of a relatively
large heat-source and of a caprock formed by the impervíous
lower part of Series I of the volcanic complex.

At present it would appear that the locally very high surface
temperatures in the Montana del Fuego hyperthermal area are due
to hot dry gases rísing to the surface along fissures and cracks in
the series IV and principally in series III

.The heat source therefore also would appear to be smaller in size than
assumed previously, not in the form of a large magma-chamber,
but in the form of one or=re active pipes, dykes or a relatively
small magma chamber, which have not cooled down yet or are being
reactivated.

43 - Geochemistry

Due to the very peculiar character of the surface manifestations in
the Montanla del Fuego geothermal area and due to the absence of
any hot or cold springs , very little hydrogeochemistry has been
carried out in this area. On the maps the.re figures one surface
spring : the Fuente de Crisante o Miraderos, northeast of the
Montaí�a del Fuego geothermal area. This is not a true spring.
Under normal conditions some water drips from a paleosol in
pyroclastics on the flank of a volcani c cone.

As a matter of fact ARANA SAAVEDRA , GARCIA and PANICHI
investigated the characteristies of the geothermal fluids of the
Montalla del Fuego area and the isotope composition of some
condensate samples (1974). Very recently F. TONANI sampled and ana-
lyzed the condesable and non-condensable gases of the gas seepages
in the Montan`a del Fuego geothermal area.

ARANA SAAVEDRA and GARCIA appeared to have proven that the hot gases
seeping from fractures in the Montci-njq del Fuego geothermal area
are in part constituted by superheated steam. They have equally
established the presence of carbon-dioxyde, of chlorine and sulphur
Their determinatíons were essentially in the condensable part of the
effluent gases and do not concern the non-condensable gases.

ARANA SAAVEDRA and GARCIA indicate that the superheated steam
reacts with the rocks ít traverses resulting in incrustations. Analysis
of the water soluble part of these incrustations indicate that they
are essentially composed of calcium-ch1oride, calcium-sulfate and
magnesium-sulfate with traces of sodium and potassium chloride.
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These white incrustations would cause near the surface sealing of
cracks and fissures. There is not the slightest evidence that they
are of hydrothermal origin.

A field study of the hot gases of the Montana del Fuego hyperthermal
area by F.TONANI in December 1977 has established that the hot
gases of the Montana del Fuego only contain a few percent of super-
heated steam and only traces of carbon-dioxyde and that probably
most of the gas is constituted by nitrogen.

431 - Isotope analysis_

ARANA SAAVEDRA and PANICHI (1974) have determined the isotope
composition of condensate samples from the Montana del Fuego geo-
thermal area. These isotope analysis appear to show a pattern very
similar to other geothermal fields. ARANA and PANICHI came to
the conclusion that the geothermal fluids, most1y steam, have been
at depth in contact with limestones. The 180 enrichment of the steam
samples from Lanzarote is among the highest known in geothermal
fields ( 16. 9 O/oo). Unfortunately only 2-3 percent of the gases in
the Montana del Fuego area are superheated steam and thus a geother-
mal aquifer at depth is excluded. In addition the prevolcanic carbonate
rocks do not constitute a geothermal aquifer. This appears to indicate
that the isotope pattern of the condensate of the Montana del Fuego gases
has nothíng to do with steam leaking from a calcareous aquifer.

At this moment it is not possible to interprete this pattern. It appears
sure however that the 2-3 percent of superheated steam in the hot gases
coulcí very easily originate from the atmosphere, i. e. could repre~
sent rainwater, which has only circulated at shallow depth, but is hea-
ted by hot gases.

432 - Gas analysis

From December 4 to 10 1977 an investigation of the hot gases of the
Montana del Fuego area was carried out in the fi eld by F. TONANI,
The collected samples are being analyzed in various laboratories in the
USA , Belgium and Italy.

The field observations and measurements howeverare sufficientlysignificant
to change completelty all previously assumed model s for the hyperthermal
area of the Montanflá del Fuego and have a direct bearing on the geother-
mal possibilities of the island of Lanzarote. They have shown that :
(1) contrary to the previous assumptions, on which the Lanzarote geother-

mal project was based, the hot gases contain only 2-3 percent of steam.
(2) the hot gases contain in adclüon only traces of carbon-dioxyde, i. e.

lessthan 0. 1 percent.
(3) the hot gases, near the surface are nearly entirely composed of

atmospheric air, resulting in an oxygen content corresponding with
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the air.
(4) the hot gases at shallow depth (11-12 meters) do not contain even

the slightest trace of oxygen, bút still show between 2 and 3 per-
cent vapor and le-ssthan 0. 1 percent carbon-dioxyde.

(5) it is probable that the bulk of the hot gases at shallow depth is con-
sisting of nitrogen, with small qúantities of rare gases.

(6) the temperatures of the hot gases are between 1000C and 3110C.
(7) at 1m50 depth the hot gases are essentially composed of hot air,

but at 12 rr£ters depth there is no more oxygen and part of the as -
sumed nitrogen could be of volcanic origin.

(8) it is not sure yet how deep the hot air circulates downward in the
volcanic pipes and in how far the oxygen content is reduced to zero by
oxydation processes.

These observations definitely rule out the possibility of a geothermal
aquifer at any depth below the geothermal area of the Montan^"á del Fuego,
i. e. the possibility of a conventional geothermal field.

The eventual proportion of magmatic gases in these hot gases is
being determined in the laboratory.

44 - Synthesis

Previous and new information reviewed forí this report appear to
indicate that the model which was built up for the Montanlá del Fuego
area prior to the drilling of the Lanzarote # 1 deep geothermal testwell
will have to be revised drastically.

With the information available prior to this borehole., this model, in-
volving a considerable heatflow over a large area, a very deep, more
or less uniform1y fractured geothermal aquifer in the prevolcanic
sedimentary series, with convection currents and a preferential
leakage of geothermal fluid to the surface in the Montana del Fuego
hyperthermal area, appeared to be an entirely plausible and very
attractive interpretation.

In reviewing this information in the light of the Lanzarote # 1 bore-
hole, ¡t now appears that the arguments for this model, derived from
gravity and seismic noise surveys, are rather weak :geothermal fields
are not systematically characterized by gravity highs, particularly
in volcanic areas, whereas the pattern of seismic noise does not
necessarily indicate a very deep geothermal aquifer over a large
area. Both surveys now appear ambiguous in their possible interpretation.

The temperature surveys carried out in the Montan*%á del Fuego geothermal
on the surface and in viary shallow bores, clearly indicate the high
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heatflow to the surface not to be due to conduction, but due to
geothermal gases which were tho.ught to be composed mainly of superheated
steam, leaking from a confined geothermal aquifer and towards the surfa-
ce diluted by air.

The temperature measurements in the Lanzarote # 1 borehole indicate
a geothermal gradient on the order cf 50C per 100 meters in the imper-
vious lower portion of the Series I of the volcanic complex. This defi-
nitely appears to exclude the presence of a widespread deep geothermal
aquifer in the pre-volcanic sedimentary series as this should have
shown up by high gradients in the impervious part of Series I.

The Lanzarote geothermal project was based originally on a very at-
tractive working hypothesis which was apparentl:7 supported by pre-
vious, although incomplete studies. The hyperthermal phenomena of
the Montan*%a del*Fuego area were considered essentially as composed
of superheated steam at depth.,diluted and contaminated by air towards
the.surface in porous and permeable pyroclastics. All this appeared
to be confirmed by a study of the o-,rygen isotopes of the condensable
part of the gases.

Earlier interpretationsof these phenomena by CERON and CALAMAI (1970)
aftd by BRUN (1908) which indicated that the gases consisted essentially
of air or air and nitrogen , were disregarded . It now becomes clear
that they were quite a lot closer to the truth.

Even after only the preliminary results of the geochemical field study
of the hot gases of the Montana del Fuego area by F. TONANI it became
clear that all previous models have become obsolete, At present it
appears certain that below the Montanla del Fuego there cannot exist
a geothermal aquifer, but that the hyperthermal. anomaly is entirely
due to very deep convective circulation of dry gases, essentially composed
of atmospheric air, very probably mixed with volcanic gases. The princi-
pal component, whether of atmospheric origin or partly of m'agmatic origin
is probably nitrogen.

These preliminary results will have to be confirmed by the detailed labo-
ratory analysis of the collected gas samples, but this will change little
in the

.5
eneral implications : the composition of the hot gases in the

Montana del Fuego area definitely rule out the presence of a geother-
mal aquiáler below this area.

The previous interpretations of the available data have perhaps been
too much influenced by a vague feeling that the high surface temperatures
should indicate a large geothermal field.
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Recent gravity measurements on the island of Lanzarote and marine
seismic appear to indicate that the island is affected by two major
faults, one running rough1y N-S and the other NNE-SSW, separating
the island in a central raised block, characterized by the San Bartolome
gravity high, the western subsided block with the Montala del Fuego
minimum and the eastern block with the Famara minímum.

These faults do not appear to show up on the surface and there is no
evidence that they have been active in recent times. There are no
records of repeated earthquakes along these lines, which could have
been provoked by such movements. The only important earthquakes are
those preceding and accompaning the 1730-1736 and the 1824 eruptions.

^01In the Montana del Fuego hyperthermal area there is a system of WSW-
ENE and N-S to NNE - SSW intersecting fracture zones, which are of
-t�clcano-tectonic origin. These fractures do show up on the surface
at various localities and there appears to be evidence that these frac-
tures may extend to the western seashore.

In the Lanzarote # 1 borehole the top of the pre-volcanic sedimentary
basement, very similar to the one outcropping on the island of Fuerta-
ventura, was encountered at a depth of 2598m below RT. , i. e. - 2398m
below sealevel. Within the impervious part of the borehole section a
geothermal gradient of 50C per 100 m was measured. This fact excludes
the possibility of a high tempera:ture geothermal aquifer at any reasona-
ble depth in the area of this well.

It is therefore more likely that the hyperthermal anomaly of the Mon-
tana del Fuego is due to a rather local heatsource contained in the
volcanic pipes or dykes in that area, which fed this Ik,uaternary c ente r
of repeated eruptions, or in a deeper magma chamber, with cooling or
still active basaltic magma.

This single or multiple heatsource appears to cause a deep convection
of gases : hot gases of magmatic origin rising from great depth and
mixing with aír enteríng the porous and permeable upper part of the
volcanic complex. Practically no steam or water are involved in
this geothermal system, as indicated by the gas analysís in the field and the
small vapor content of the hot gw.es near the surface is probably entirely
due to rainwater

There is evidence on the island of Lanzarote that below sealevel, much
of -the permeable and porous part of the volcanic series is impregna-
ted by seawater, undoubted1y with an amorphous silica content corres-
ponding with its temperature.

The model sketched in this repcrt therefore should explain why thisgeneralized deep aquifer does apparently not exist anymore below
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the Montana del Fuego area, particularly in view of the fact that
the last volcanic eruptions in the area in the l9th century were
accompanied by violent eruptions of superheated seawater (f. i.
Volcan Nuevo near Tinguaton).

It would appear that the vigorous eruptions in the 18th and 19th centu-
ry in the principal eruption center, i. e. the Montan^ja del Fuego area,
may have ejected much of the water contained in the aquifers in the
volcanic complex, plugged up most of the feeding channels along
which the seawter could again penetrate into this area, i. e. may have
Ivery considerably lowered the deep water table and p7obably tempora-
rily exhausted the entire water-supply. Since the last eruptions in the
19th cenlury there has been no time yet , for the water to return to the
area, ¡f some of the channels would have remained open.

The Montana del Fuego hyperthermal area therefore is underlain by
a dry hot rock 'keotherrnal field" of a particular type.

The consequence of this new model is that the exploration objective
in the Montan`á del Fuego area ceases to be constituted by fractured
permeable pre-volcanic se.diments over a large area, but the dry
hot rock below the Monta1ra del Fuego hyperthermal area, heated by
deep gas convection.

In addition there would appear to be a possibility that beyond the more or
less impermeabilized volcanic pipes of the Montana del Fuego area,
from which all water has been ejected during the eruptions, there may
exist a marginal area where the saline aquifers in the volcanic series
are in close contact and heated by lateral conduction, so that the
Montanlá del Fuego hyperthermal area may be surrounded by a mar-
ginal area where these aquifers attain suffi-c'Le-ltly high tempertaures
that they can be used. for electric power generatíon. It should be pointed
out however that there is no surface evidence for such conditions and that
the Lanzarote # 1 borehole at + 3 km from the Montana del Fuego hyperther-
mal area, does not show any ijidications of such a marginal area of geother-
mal ' aquifers, surrounding the dry hot rock field of the Montana del Fuego.

I t would appear that this model of a marginal area with conventional
geothermal possibilities, surrounding the dry hot rock system of the
Montana del Fuego, lends itself well to be investigateri by MT-5-EX
magneto -telluric. The presence of high temperature geothermal fluids
in such a hydrothermal system could be checked by a network of MT-5,-Ex-
stations at distances of approximately 500 meters.

The Montana del Fuego hyperthermal area with its dry hot rock geo-
thermal possibilities could be investigated by a series of shallow slimholes
in orderto determine the locations where large size boreholes
should be drilled in which heatexchangers for closed circuit steam ge-
neration can be lowered.
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5 CONCLUSIONS

The information reviewed in this report leads to the following con-
clusions
(a) the Lanzarote # 1 borehole is located outside the Montana del Fuego

geothermal area and only shows a slight1y abnormal geothermal
gradient, which may well correspond with'the regional gradient for
gradient for the island of Lanzarote.

(b) the Montanija del Fuego hyperthermal area between the Islota de
Hilario and the southern rim of the Montana del Fuego crater
constitutes a hot dry rock geothermal type of field with a convection sys -
tem involving hot dry gases.

(c) an eventual geothermal exploration objective in the Montaira del
Fuego area is not constituted by steam in fractures but by the large
amount of heat which can be tapped underground by closed or open
heat-exchange systems.

(d) an additional geothermal exploration objective may exist in an area
close around the Mon ta'n'á del Fuego hot dry rock system, where
there are possibly geothermal aquifers within lChe volcanic complex
in contact. with dry and ímpervious hot rocks.

These conclusions are based on preliminary information and assump-
-tions, which have to be confirmed by detail ed chemical laboratory
studies.

6 - RECOMMENDATIONS

It appears therefore that three questions have to be solved before
eventually any additional deep drilling should be carried out on
the island of Lanzarote :
(a) the heat source below the Montana del Fuego : what is its size, are

there one or more still active volcanic pipes or dykes, or is there one
deep magma chamber ?

(b) what is the extension of the hot dry rock geothermal system below
the Montana del Fuego hyperthérmal area and what temperatures
can be expected at depth.?

(c) what is the total amount of energy which could be recoveredfro-,n
this dry hot rock system by lowering the temperature from 3000
to 200oc ?

(d) is there a marginal geothermally heated aquifer around the Mon-
tana del Fuego pipes, in the fractured parts of the volcanic complex?

In order to solve these questions and prior to starting in the design. of the
heatexchangers by which the heat of the dry hot rock system can be reco
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vered, ¡t is therefore recommended that: the exploratory investi�
gations of the Montanla del Fuego be completed by : k/(I) A series of shallow (300-400m) slimholes in the Montanía del Fuego

area , to be drilled with air, in order to determine the areas of
maximum heatflow.

(II) A MT-5-EX magneto - telluric survey of the Montana del Fuego
hyperthernal. area and the surrounding region in order to determi-
rje whether there are indications for a deep hot geothermal aqui-
fer in the marginal area around this geothermal area.

(III) Geophysical work : gravity, seismic refraction or MT-5-EX
magneto - telluric, in order to determine the location,size.,and eventual
.depth of a magma chamber, active pipe or dyke below the Montana
del Fuego area.

It is further recommended that studies be made of the feasibility of in-
stalling simple downhole heat-exhcnagers, which can be lowered into bo-
reholes for the production of non-corrosive steam in a closed system.
It would appear that the high temperatures at very shallow depth over
a wide area may make such a system possible.

A. ten Dam
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GEOCHEMICAL-GEOTREP14AL EVALUATION OF THERMAL MANIFESTATIONS

IN THE MONTANAS DE FUEGO, LANZAROTE, CANARY ISLANDS.

F. B. TONANI

INTRODUCTION

At the beginning of December 1977, one week field-work was
carried out.

Such constituents as H20, S02, as well as CD2, 02, H2o, have
been determined in the field. Samples have been collected, and
sent to a cómmercial chemiCal laboratory with special experience
in geothermal analyses for fundamental analysis. More samples
have been given to-five different scientifíc laboratories,
for as varlous purposes as p.ross-check analyses, X-ray study
of saline dep9sits, and such special determinations as 40 Ar/36Ar,_
rare áthmospheric gases, possibly 3He/4He.

The present report has been prepared relying on the field data
and laboratory fundamentalánalysis. Data and discussions from
the previous reports and scientific papers have been examined.

In this connection, the documents passed on to the present writer
have

'
been*assumed to cover the essentials,(S'ee List of References)

and no further inquiry was made in the,literature.

OBJECTrVES

The specific goal set to the field mission was to collect gas
s

'
amples and to carry out appropriate field analyses, so as to

find out the chemical nature of hot gases escaping from Islote
Hilario in the montañas dé Fuego.

Also, the distribution of flow of specific gases should be out-
lined, as far as ¡t would be feasible within the frame of the,
mission, and an interpretation of the obtained data and the
entailed geothermal consequences should be given.

RESULTS

The gas that occursat the most apparent manifestation, ¡.e.,
at the Islote Hilario, consists of nitrogen(about 97%) with
small amounts of water vapor(about 35 mg/1t or 2% by volume)



and carbon dioxide (0.05-0.5% by vol.). Widely fluctuating and
sporadic methane (90 ppm-detected once), and maybe hydrogen up
to 10 ppm, appear to- accompany the nittogen gas.

Air with variable amounts of nitrogen gas �ccurs at the other
hot ground sppts in the surrounding area.

Hot gases stream through the hot ground at the summital fumarole
sites, on-the crater rim, of the Monta7ña de Fuego itse1f. They
consist of nearly pure air that carries variable amounts of
hydrogen (25-100 ppm).

CONCLUSIONS

Nitrogen gas is known to originate ultimately from low tempe-
rature environment. It may have its source in mildly warm
aquifers at depth, or it may consist of athmospheric air
deprived of its oxygen content by reattion with hot, reducing
rock material.

Hydrogen in the hydrogen-carrying Oir is likely to result
.from the interaction of water with'rocks at high temperature,-
or maybe, it is seeping into the system from underlying magmatic
chamber(s)é«

In either.caisé, bowever, the heating of the bulk o
-
f the gas

results from its being physically in contact with the hot rock-
of the Volcanic Ichimney1 or fissure on its.way to the
surtace. The investigated 'system1 appears to be presently
sealed off, or to have extremely limited exchange with its
country aquifers, in contrast with apparent emission of water
and steam during eruption at siteé in the saffle broad area.

Présently accessible manifestations do not supply any direct
evidence that heat was transferred in large amount to neighboring
aquifers, resulting in the existence of the thermal reservoirs.'

A fairly shallow hot-dry rock body.is likely to exist, and
possibly also a relatively shallow magma chamber. It is, however,
quite open to question whether the latter may consist of a body
extending horizontally from the volcanic centers, or may be
a vertical, chimney-or fissure- shaped body.

Previous investigations pointed to high geothermal gradientp
(S times normal) down to the water table. Heat might be trans-
ferred from the hot-dry rock to the surrounding ground water,
resulting in streams of warm water that spread over the water
table, and producing broad geothermal anomalies, as opposed to
the pinpoint emission of hot gas at the Islote Hilario. The
size of the hot-dry rock resource has been calculated based on

2



this model, and is put at.somé tentative 10,000 MW. years.

There is no firm evidénce in favor of geothermal resources that
entail comparatively broad,geothermal aquifirs, such as
Ahuachapan in.El Salvador, as opposed to local hot-dry rock bodies.

RECOMMENDATIONS

Deep explorátory drilling appears to be premature on the
basis óf presently available information.

2. The following recommendations refer essentially to the-need`
for geochemical data.

a) In evaluating geothermal gradient data, water movement
must be allowed fo.r, and therefore, its study is prerequisite-.-
in a large majority of cases.

b) Existing.water wells, as well as sites where the water
tabl'e could easily be attained., should be studied all over the
islañd, with the aim. to gather data.on water-movement, mixing,
contamination by steam and/or gas, as well as on its heat budget.
The obtained patte=n will also'supply necessary i-nfo,rmation
in order toproperly plan drilling in the inner areas wheri
the water is not in easy reach.

c) The limitedness of the number af sampling,points
either for water or for gases may be turned around by.repeatedly*
sampling each point. Time-series are generally as effective
sources of information as extensive surveys carried out at
once.

d)
*

In the previous connection, useful data*may be obtaíned.
froid studies at sea, that-might cost-justify also independently
of geothermal exploration and/or might be available.

e) Monitoring stations may be of use in volcanic surveillance
as well as for geothermal exploration, at the surface or
in drill-holes.

3. Prospects for hot-dry rock and/or magma chamber type geothermal
resource seem reasonable. Unfortunately, this resource is hard1y
known to date, both with regard to exploration-evaluation
procedures and to the needed technology for development.

Therefore, sheer industrial exploration and development could
hard1y be reconmended for such resource at the present time,
and in a low investment area. However, there is little doubt

3



about the fact that the Lanzarote Island seems the ideal
locatíon for R & D projeCts with a view at the world:wide
development of hot-dty rock and mag.ma chamber-type resources.

The size of the hot-dry rock resource has been tentatively
assessed, with a view at showing the potential for co-ordinate
use of geochemical with geological-geophysical information.

The present'result, to the effect that the geothermal resource
may be'sub-commercial, is' by no means definitive. The economic-
engineering aspects may be better understood', and the studies'
referred to in Section 2 above need to be completed, in order
to either accept or reject or adjust the underlying geo*th.,ermal
model.

4



OBSERVATIONAL RESULTS

Field Methods

Field determiñation of HU, C02 and 02 have been carried
out by appropriate techniques, making use of the colorí-
metric detector tubes manufactured by Draeger. Unfortuna-
ly, methane- and hydrogen could not be determined, as the
detector broke down during transportation and could not
be utilized.

Laboíratory Methads

Samples have been collected either in pyrex containers
with Toríon valves (a trade name for valves manufactured
by Sovírel, France), or in specially-made sampling tubes
sealed with silicone rubber septa. -Analysis of the funda-
mental constituents was made by*gas chromatography at Anitech,
San,Diego. Cross-check samples have been

1
sent to the Depart-

ment of Analytical Chenistry,'University of Brussels'(Ivah
Elskens).

Regarding samples from Islote Hilario, site SA, mass-specto-
metric and gas chromatographíc analysis are under way at
the'Scripps Institution cif Ocegnogríphy by John-Weh1an,
as'well as' at-the'Laboratorio di Geochimica e Cronologia'
Assoluta by Giorgio Ferrara, and at the Istituto Internazionale
di Ricerche Geochimiche by Costanzo Panichi. Additional
data'may result from this work which might elucidate the
origin of the nitrogen gas encountered at site 8A..

Special pare in determining the oxygen-to-n.itrogen ratios
was-requested from the chemical laboratory, as, on the basís
of the field data, it was expected to'be especially meaning-
.ful..

Comments

Failure of both available hand-pumps for field-analysis
and sampling has resulted in some defective field data.

.The trouble was detected, and cross-check examinations
carried out. Some of the data, obtained before the trouble
became apparent, might, however,,be too low. (See starred
data in Table I and III)., Sampling quality is not affected.

There appears to be a discrepancy between field and laboratory
data for carbon dioxide,(See Table III), in that some
comparatively high contents of C02 have not been confirmed
in laboratory analysis. The*discrepancy appears unlikely
to depend on analytical errors on either side; therefore,
it m,ay suggest that the samples have lost their carbon
dioxide before analysis,lduring the exceedingly long
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storage and transport time (¡.e. two months). When cross-check
analyses from differeht containers become available, this point
will hopefully be clarified.'For the.time being, we accept
'field data, inasmuch as'the sample is-definitively more
reliable, while the analyses procedure is about as dependable
as the laboratory procedure.

Results of Pield an Laboratory Analysis

The whole of the significant resultá obtained with the present
studyare reported in Table III, where one final field value
and one final laboratory value are taken for each,datum.
For reference, individual field data and safpíple numbers are
given in Table j, and the same sample numbers*are used in
Table II, where laboratory analyses are reported. Samples
míssing in Table II have been sent to other laboratories
and analyses are under way. Discrepant data for carbon di-
oxide are decided upon, as indicated in

*
the previous sectionf'

by accepting field data. Hydrogen.s.ulfide and sulfur dioxide..
have been sought for and found-absent (less than a fraction'
of a ppm). -All samples but a few contained -less than 12 PPM. H2
ancl less than 20 ppm He.

.Composition of the Gas at Islote Hilario

The hot gas' escaping from the*coarse scoria at Islote Hilario
is.about 99%.Aitrogen, after water is' removed. Some allowance
shoUld be.-made for the fact that argon was.not determined,
and the ánalyses will be-corrected for argon' when the data
will be available.

Sample #3 of December 5, 1977 contains about 90 ppm methane.
As contamination by methane is highly,unlikely under the
circumstance, rare fluctuations in the local methane content,
independently of the bulk composition of the gas stream, a.re
assumed to take place.
Pield data also point to significant changes in the content
of carbon dioxide. The peak value for carbon dioxide (0.7%)
occurred precisely the.same day that the #3 sample containing
90 ppm methane was collected. As the other samples collected
the sane day are out for cross-check analysis, confirmation or
rejection of correlation between pulses of methane: and carbon
.dioxide is expected whenithe cross-check analysis will be
completed.

Distribution of the Hot Gas Stream at Islote Hilario

Samples have been taken and analyses carried out of gases
streaming nearby site SA at 1-1.5 m. depth in the ground. Sites
8A-1, 8A-2 and 8A-3 were respectively less than one, about five,
and fifteen metres apart from Site.8A. The above mentioned sites
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TABLE 1 (1)

Field Work Date, 1977

Dec. 5 Dec. 6 Dec. 7 Dec. 8 Dec. 9 Dec. 10

0 S02 0.25.C02 02t-'0 38 H20 0 02
8A 0.7 C02 0.17 C02 100? H20 2.4% 30 H20

#1,#2,#3 #4,#5 4 H20 2%
#6 Sainples

0.1 C02 9 02 for Ar;

8B 0.08.C02 34 H20 #l, #2, #3
17 H20 2%
13 H20 #2
13í H20 146"C
#1 0.03 C02

0.04 C02
19�02
#i

7A 0.04 C02
15 02-
8VIC

19 02
7B »looo,C.

#1,#2,#3.L
0
c
A 88<IC
T

6 0.03 C02

0
N

3 58.600C
:50. 03 C02
0.03 C02

17.5 02
»loooc 17 02

4 0,065 C02 0.05 C02
<0.2 S02 17 H20
#1 19 02

5A 900C
0.05 C 2

19.02
1290C

5B 0.03 C02
H20 (sat)

0.01 C02
42*C0.03 C02
0.04 C0219 02

10 #1 19-_1 02
0.02-0.04 C02*
15 02*
#1,#2



TABLE 11

SAMPLE C02 OXYGEN NITROGEN TEMP.
% Vol % Vol % Vol óC

LOC 9, ff-"l 7 X11.1977 0.05 19.0 81.5 146

90LOC 5, #1 7 X11 77` 0.03 19.0 81.1�

LANZAROTE LOC 10, #1 8 Dec 77 0.04 20.2 79.7 42

LANZAROTE LOC 10, #2 8 XI1 77 0.03 19.4 80.5 45

LANZAROTE 8B, #2 9 X11 77 0.04 19.4 80.6

8AY #5 6 X11 77 0.07 5.4 94.5 >300

LANZAROTE 8A, #4 5 X11 77 0.09 0.6 99.3 >300

LANZAROTE 3:05 8A-1, #1 8 X11 77 *l 0.05 17.3 .82.6 247

LAN�AROTE 8A-2, #1 8 X11 77 0.07 83.1 290

LANZAROTE 8A--:3, #1 8'X11 77 0.02 17.5 .82.5 282

LANZAROTE 8A, #3 5 X11 77 *2 .0.09 0.71 99.2 >300

LANZAROTE 7B, #1 10 X11.77 *3' 0.04 19.5 80.6 >100

LANZAROTE 7B, #3 10 X11 77 *4 0.03 21.0 79.0 >100

LANZAROTE 7B, #2 10 X11 77 *4 0..04. 21.0 79.0 >100

8A, #6 Sample Broje

He <20ppyn Vol, H2 <12ppm Vol, CH4 <20ppm Vol
H2 Trace 12

*2 H2 108ppm Vol,
*3 H2 10-Sppm Vol, CH4 .90ppm Vol
4 H2 24ppm Vol, CH4 20ppm Vol



Explanatory noteto Tables I, II, and.I-II-B

S02 is expressed in ppm (parts per million), 02 and C02 in
percent by volume % ). H20 is given in mg/liter as well

Was in.per cent by volume.

Table I reports all field data on two entries,
DATE OF COLLECTION (columns) and LOCATION (rows). Reported
data include collected samples.
Sample identification is as follows
W

#1 in box 5 Dec.(date)-8A (location) indicates
a sample labeled as 8A #l sample of Dec.5, .1977.

Samples for argon (see.Dec.10) are labeled AR plus usual ID.

"tárred data on Dec.8 are-possibly erroneous as a consequen-
ce of equipment failure.
The H20.data in box 5B and Dec.7, 9 mg/liter does not re-
present sample composítion. The sampling line had not been
pre-heated and condensaiion took p�lacé before the water de-
tector tube. The result, 9 mg/1t.or 0.012 %.Vol. matches

'Osaturation.at 9-10 does not give information on the
gas but is a good cross-check of the analytical technique.

Temperature.in large excess of 100 C at 7B, Dec.10th, was
estimated because water would violently-vaporize from the
¡ron tube when it was poured on it to cool it down after it

*Was Withdrawn from the ground.

Tabl� II reports laboratory-analyses. Some of the samples
appearing in Table I do not appear here : they were sent to
laboratories other than-Amtech which have not yet responded.

Table III-B reports field (field) and-la.boratory *(lab)
data for sampling sites at location 8A.

ERRATA CORRIGE : Table III referored to in the TEXT has not been
prepared as the consequence of the difficulty of presenting
both field data and laboratory.data in the same table. Table

"III-A should-have contained the data for locations 3, 4, 5, 6,
7, 8, 9, and 10, but was not actually prepared. Table III-B
regarding sampling sites 8A-1, 8A-2 and 8A-3 of locáion 8 was
prepared instead.

LABORATORY DATA were originally given as absolute concentra-
'*tion in the carrier gas. They have been-re-calculated so as
to sum up to 100 that is, after removal of gas carrier. In this
way argon has been ignored.



TABLE III-B Location #S, distribution of component in
near surface flow

D a t e December 8,1977. December 9, 1977 December 10, 1977

Site

8A-1 temp. 247`C
0.08 C02 field
0.05 C02 lab
17.3 02 lab 14.5 02 field 20.0 02 field
82 6 N2 lab

8A-2 temp. 290*C
0.05 C02 field
0.07 C02 lab
16.8 02 lab 8.5 02 field 17.0 02 field
83.1 N2 lab

8A-3 temp. 2820C
0.05 C02 field
0.02 C02 lab
17.5 02 lab -11.'0 02 field 19.0 02.field
82.5 N2 lab



were selected based on shallow (10 cm. depth) ground temperature
distribution nearby site 8A, along what appeared to be a*hotter
strip of ground. Pield and laboratory data are reported in
Tablé III-B for these sites.

The graph of figure 1 referring to-the dat� of Table III-B
points to a telationship between oxygen content and temperature
of,the gas. The data point to the following conditions. Firstly,
the obtaíned results as a whole point out that the gas becomes
richer in.air as ¡t gets closer to the surface, even in the
imediate vicinity of Site 8A, which is a hole deep in excess
of 10 m. giving out nearly pure nitrogen. Secondly, ¡t appears
that the'content of air fluctuates. Thirdly, differences in
air content are either unrelated to temperatuíre, or relate in
such a way that even the diluting air has got to be hot air.

Let us comment on the second point, ¡.e., fluctuations with
time. Unfortunately, the field values obtained concurrently-
with sampling on December 8th ware undependable as the consequence
of pump breakdown (see pÉevious section on Methods). Thus, we
can. compare laboratory-óyily values for December 8tH, with
field-only.values for the.9.th'and the l0th, and have no cross-
check on póssible discrepancy between laboratory and field data
collected simultaneously. Are the consístently lower field
values on Decembér 9th reliable? Field notes indicate that
by December 9th and l0th, pump failure had been found out a�d
a different outfit utilized. Unfortunately, however by that
time, as.a consequence of the trouble-shooting work carried O:Ut.
on the previous day, we were running out of oxygen detecting'
tubes, to the point that ye were using one túbe for two-three
determinations in a row and therefore had given up running
parallel air tests each time. However, the high oxygen values
obtained since then at other locations, the agreement between
field determination on the l0th of December,with the same
out-fit and laboratory data on the 8th of December samples,-all
support the view that the spare outfit worked properly. We may
..therefore conclude that the field data on December 9th are to be
accepted, and tl�at the near surface composítion fl

.
uctuates between.

almost pure and less than 50% air.

.Sampling sites in excess of five hundred metres away from
location 8, had been sel9cted at hot ground spots on the 1730
lavas, such as sites #3, #4 and #S.. Site #9 is a hornito and/or
,splatter cone only a few hundred metres from location 8. All of
them gave air with only a slight excess of nitrogen. This excess
nitrogen may be interpreted either to be about 5% nitrogengas ad-
mixed with hot air, or to result from some removal of oxygen from
the air in contact with hot rock. Let us comment that neither
alternative is conflicting with the possibility that the nitrogen
gas at Islote Hilario does not originate by mere de-oxygenation
of air and may have, all or in part, a different geochemical
origin. The latter problem might be elucidated by more complete
chemical and isotopic investigations of the Islote Hilario
nitrogen gas.
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Figure 1 Near surlace structure of the hot gas stream at Islote
'

9de Hilario. Aír appears to enter the system and heat up before
mixing, or further heating takes place after mixing. Nearly pure
nitrogen issues at 8A, with puffs of methane, carbon dioxide.
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Composition of gas at the summit of the MontaWa de Fuego.

Alsa the hot gas streaming through the.ground by the sunimit
of the Montafia de Fuego is air with a slight excess nitrogen, that
is, either slight1y depleted of ita oxygen*or with admixed nitrogen.
It also contains, however, 25-100 ppm hydrogen. As the híghest
hydrogen value among the three samples taken occurs along with the
comparatively largest nitrogen excess, we may suspect that either
greater depletion of oxygen or larget admixtures of nitrogen
accompany the addition of hydrogen to the mixture.

The only other hint to the presence of free hydrogen in the
investigated gases is a possible trace, or about 10 ppm hydrogen,
in one of the samples at location 8, and namely, sample 8A-1,
one of the shallow samples discussed earlier. Hydrogen iís likely
to be widespread in the study area under' as low concentration as
a few ppm. Especially high concentration may result from such
processes as high temperature water-rock reaction. Moreoverl.
hydrogen may be thought to escape from the underlying magma
chamber, according to the views held by several volcanologists.

Composition of gas and saline crust at Montaña Rajada

Location 10
*
in the sampling map was indicated as-Mon

*
taHa Rajada',

.a name that-does not appear on*the 1:10,000 samplifig map. 'Threei
warm to hot vents have been examined, samples of gas,have been
taken from two of them. and a sample of white saline-crusts was..
taken inside one warm vent.

Study of the latter sample by X-ray diffraction indícated that
the bulk of the crust is tenardite, the anhydrous sodium sulfate
.Na2SO4 (data by N. Coradossi, Istituto di Mineralogia Petrografia
e Geochimica, Firenze.) Other salts in minor amount seem to be
present as scattered crystals over the surface of the crust,

.coatings and so forth. Some of these features were destroyed on
transportation, work is under way to obtain some additional
information. The streaming gas at this location appears to be
just aír within the precision and sensitivity of the analytical
techniques.

Summary of Facts and Some Conclusions1
By and large, three types of hot gas have been recognized, and
a fourth one may be inferred as possible in the study area:

(1) Air heats up in contact with rocks and undergoes some
concurrent-depletion of oxygen, a well known fact for a fairly
large number of similar occurrences.

(2) Nearly pure nitrogen is released to the atmosphere at
Islote Hilario. As of presently, its origin cannot be fully
understood. It might consist of either oxygen-depleted air or

8



nitrogen formed in the reducing subsurface environment, either
direct1y from scattered organic matter, and by reduction'of
nitrates in underground water.

(3) Hydrogen, of possibly deep origin, escapes at the summit of
the Montaña de Fuego as admixtures in a stream of hot air slight1y
depleted in oxygen.

(4) Fluctuations observed at the Islote Hilario point to the
probable existance of methane-rich gas, probably also containing
more carbon dioxide than.the nitrogen-rich gas. Water and carbon
dioxide occur in minor amounts regardless of the bulk gas
compositíon, except for the hint to the existence of methane-
carbon dioxide gas. Water in the gas matches saturation at such
mild temperature as 20-30 OC, being 20-40 mg/liter H20 or 2.5-5.0%
in volume. Most of the studied gas can be considered as dry gas,
inasmuch as its temperature exceeds by far the saturation ..
temperature, and its content of H20 is not evidence per se.of
geothermal steam. The observed amount of water is only 3 to.*
10 times the absolute humidity'of environment air under'30%
relative humidity, a difference that compares with the difference
between wet and clear days.. This means that, in discussing the
possible o:rigin of water vapor in the studíed manifestation, water
from original aír moisture and from cold to warm groundwater may
well make up for a sizeable fraction of the total,-and could
hard1y be disregarded.

Carbon dióxide vakies from atmospheric value (0.03) to in exceáá
of 0.5%. The higher value may be a reflexion of some admixture,of
methane bearing gas rather than of the nitrogen gas itse1f.
Metháne-gas of some sort seems to exist as a separate source gas'
among the source gases of the studied manifestation. It is worth
noting thattime variations are an effective,way to detect the
individual source gases in such gas streams'as the one occurring
at Islote Hilario. In fact composition changes with time due
to changing proportions among the different sources. Wide changes
.of this sort can.be brought about by only slight changes in
pressure that are almost certain to occur and make the merging of
different streams detectable.,

Comparison of Present with Previous Data

The water content of the gas as determined in the present study
compares closely with that formerly found by Garcila (Reference
V. Araña Saavedra and A. García Luis). These authors find 11 mg/1t
in the outside atmosphere as compared to values ranging from 19
to 60 in the hot gas. Among the samples taken in the course
of this study those from location 8 correspond most closely to
samples A and B, of.Arana and García, 200 - 300 OC, which contain
21 - 22 and 36 - 39 mgH20/1t. Our values for location 8 are
around 35, for location 4 the value is 17 mgH20/1t, see Tables I
and III; the agreement is therefore fairly good.
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Our results are instead definitely different for carbon dioxide.
The only reported value was 600 mg/1t C02 in a condensate, or
1.4 x 10 exp (-2). The gas in equilibrium with that solution
should have had about 5(Y% carbon dióxide. Neither our laboratory
values nor our field data support such possibility. The present
direct.determination o£ carbon dioxide in-the gas phase appears
more reliable.that the indirect determination based on the
condensate analysis. A change in composition with time cannot be
ruled out, however, it appears that if puffs of C02-rich gas

1
occur,

they must be rather rare and we had*better refer to the low values
persistently encountered during the present work.

It appears from previous reports and papers that the repeated1y
expressed opinion by several scientists that the bulk of the gas
was either water vapor or carbon dioxide, originated from the
mentioned data by Garcla jointly with the observation reported by
Arala, García, Ortiz and Yuguero, to the effect that wood and
paper take fire nearby the surface while they would not burn-ín,
the deeper and hotter parts of the"pi.ts. This phenomenon is

—consistent as well with the 99% nittogen gas we have en
'
countered.

Moreover, there seems to be little evidence from either analysis,
or-direct observation in the-fíeld, to support the view that the
bulk of the gas be water vapor and/or carbon dioxide.

Isotopic data

The isotopic composition.of the nitrogen inolecules will probably
shed some..lijÉt on the process of formation of the.hot gas.
Nitrogen may result from air deprived of its oxygen as well �as
it may be the product of such chemical reaction as t.ake place
duríng the transformation-of organic matter in subsúrface waters,
and sediments, íncluding the reduction of nitrates. A mixed
origin is most likely and chemical study of the gas for other
rare gases is recommended. Exotic alternatives, such as the
possibility that nitrogen gas is released from the'EarthIs

'
mantle,

deáerve attention on scientific ground, and doubtless, Lanzarote
appears one among several meaningful test sites-With a view
at géothermal development, however, the impact of such data on
decision making per se may not cost-justify sue

*
h investigations-.'

This point will be discussed somewhatmore extensively in a
later section.

A isotopic study had been conducted on the small amount of water
vapor that accompanies the nitrogen gas by Araña and Panichi.
Results are significant, inasmuch they are so extreme, that
there is little alternative in interpretation, which is indeed a
very favorable and uncommon situation. Due to reports hinting
to the possibility that the gas contain substantial amounts of
steam, a condensing device specially designed for obtaining represen-
tatíve samples of the condensate from hightemperature fumaroles
was taken to Lanzarote. The amount of water in the gas, however,
was actually close to the estimate by García, and very small.
The difficulty of producing a representative sample did not
fit the time frame of the mission, considering that more urgently
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needed information had to be gathered before repeating work
that had been done once before. Moreover, the isotopic data
are not likely to change whoever's mínd regarding the geothermal
resource at Lanzarote, as it simply.proves that there may be
moderately hot limestone (an estimated 200 OC compared to 300 <>C
of the gas. stream) at depth, where the Islote Hilario Isystem'
may have its roots, and that steam may be seeping in down there.

As for the specifics of the water isotopic data, some time
was spent on their evaluation. This was done because the isotopic
data appeared to have been considered a very-important, and
indeed unique, source of information during the-preliminary
study, and questions on the subject had been asked during the
de-briefing meeting in Madrid.

Unfortunately, any evaluation of isotopic data from so small
concentration of water vapor in hot gas.would have to rely
heavily on some knowledge of the.actuál temperature of condens-a-
tion, which has not been reported in the specific case. On the
other hand, adequate temperature control cannot be assumed,without
having some1dea of the colléction device that was utilized,.
under the circumstance. Therefore, no reliable evaluation can
be made. It

'
is worth noting that enrichment of heavy isotopes

in the condensate could indeed.result from condensatión of the
studied gas at.,,say, 20-30. *C.
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Figure 2 Geologie evidence for heat source Hot plugs, fissure-filling magma chamber are likely
to occur in the fiss`úre system that fed recent volcanic activity. Vents at the surface,
point to two appr. E-W lines, connected by a broad offset zone wheré the M. de Fuego
¡s also located. On the foreground,. broad feed

'
ing fissure shown as if filled up. Side of

block, cut across offset zone. Surface ot block, aligned vents. Other side of block shows
strata of limestone. Left and right side of block as shown point to the fact that both
proposed geologic models correspond with different views of the same system.
The question ¡s ¡s the heat source concentrated in the offset.zone, or does it extend
sidew¡se beneath the calcareous reserVoir.

FISSURE FIL'LING AS REPRESENTED IS UNREAÉISTIC indicates the volume that ¡s probably criss-
crossed by a great number.of dikes.



OUTLINE OF GEOTHERMAL GEOLOGY

Introduction

The present section is aimed at giving an overví
.
ew of the informa-

tion tha-E was made available to me through the documents, as well
as the discussions with the geological staff, especially Dr. A.
Tend Dam and Dr. L. Guznan. This information is partly re-evaluated
here in the ligl�t of the findings on the nature of the hot gas at
Islote Hilario. In fact, it appears hard1y questionable that there
is a hot-dry rock, probably a 'system1consisting of one or more
plugs and dik,es, and that such system is thorough1y sealed off
from surrounding aquifers. The lack of limited amountof hydro-
thermal alterations suggests that this system. was never exposed
to heavy water circulation for long periods of time, relativ.e to
the time scale of these processes, ¡.e. hundreds or thousanás of
years. As gas convection is very eaáy, it does not take

'
a large

thickness.of rock to produce the observed offects, if there is
any reasonable permeability. It must be kept in mind, however,
that while the kind of obsei-ved circulation at Islote Hilario
i.s fairly conmon in volcanic structures, its size is definitely*
unconmon, and maybe unique if referred to non-eruptive conditioás;
therefore, the product of thic.kness by permeabílity'must be fair.ly
exceptional.

The Heat Source

The most like1y heat source is magma or its solidifiCation
products left behind by the 1730 eruption in the form, of dikes
and plugs and hot rubble in volcanic chímneys.. Moreover, magma
has risen again in about the same fissure system in 1824. However,
this does-not physically change the expected heat source. It is
,howéver reminiscent of the fact that magma chambers or their
fingering upwards are a prospective and hard1y predictable heat
-sourcé.

Figure 2 is a block picture of this study area. Fissures that fed
the 1730 eruption are shown in three ditferent ways. Firstly,
on the surface of the block, as they show up on the surface,
¡.e., as rows of aligned volcanic vents. Secondly, on the left
side of the block, in the form, of a cross-section through the
Montalas de Fuego, that is, through the offset zone that seems
to link the two main fissures, and that was probably the main
path of the magma to the surface. Thirdly, one of the two feeding
fissures is shown in the foreground as if the intruded zone were
carved out from the block of older volcanic materials. Let us
notice that this figure, representing it as a solid volume of
intruded material, is quite unrealistic, as the feeding zone
should be seen as an intricate and narrow1y woven network of
dikes and plugged chimneys. Eventually, the right side of the
block picture points out that the geology outside the narrow
feeding area is represented by the model proposed by Arana and
Fuster. Here too the picture has no claim of being realistic.
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Fig. 3 Semi-realistic
eross-section of the area,

is intended to give some
perception of subsurface
patterns.

+ Surface manifestations must be viewed with reference to complicate patterns
formed by plugs, dikes, cinder cones, rubble�-filled craters and lava flows.
that overlap and intersect all over.

The weaker dashed line points'to the average ground surface formed by the 1730
lava fields. Locations #3, #4 apd #5 are between the main eross-section and
you, southwest of ¡t and Qn the 173*0 material.
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It serves the limited,purpose of pointing out that the
geologic models proposed so-far, which emphasize either a
hot,- dry plug-structurepór a hot calcareous aquifer, refer
to coexisting features rather than to conflicting alternatives.
Differences do nbt regard geology,. but the*assumed heat source,
¡.e., temperature distribution in the subsurface. The heat
source m

*
ay be.either a narrow body, dry-hot rock or magma chamber,

or a zone extending sidew¡se from the volcanic channel(s).
The latter case may originate in two*ways:out of sheer geometry
and depth'ó£ the magma chanber, and out of long lasting heat flow
from the volcanic channels and fissures outwards, to their
surroundings. Volcanic history is an important source of
information in this respect, which makes volcanological-petrogra-
phic study an important part of geothermal exploration in
such areas. Direct observation, mainly thermal manifestations
and heat flow measurements, also contribute information
regarding the heat source. As they depend very much on permeability,
however, let us discuss this first.

Permeability Distribution at Depth

In geothermal exploration*,'distribution of permeability at
depthlis a somewhat more complicated expression for'reservoir-and
cap-rock! Referring to v olcanic areas, and namely.in the preseínt
case, using`¡t may be a sound.precaution against being miáled
in several ways, such as.identífying rock'with formation in cap-
and- reservoii,:�rock, and assuming orderly layered structures.

Figure 3 is a close-up view of that part of the cross-section
through the Montañas de Fuego, which is barely visible in
Figure 2. It has little claim of faithfully representing the

.geology. Its purpose is to give some perception of the pattern
of boundaríes among successive volcanic cones and calderas, lava
flows and chimneys, that is likely to exist beneath such an
are'a as the Montañas de Fuego. This pattern is rather intricate
and highly irregular, and is in control of permeability. Attempti
to gíve geothermal evaluations, and in the first place attempts
to interpret the information carried by thermal.manifestations,
¡.e., conductive heat flow as well as gas, steam and water flow,
must be developed in this geologia framework.

Direct Evidence of a Reat Source: Thermal Manifestations

In the view of this section, the expression'thermal manifestations
of a heat source'is used in broad sense, including geothermal
gradients as well as hot water, steam and hot gases.

The manifestations occuring at Lanzarote include an overall
geothermal high geothermic gradient of 5 hfuls, Ar`ana and Fuster,
a specifically anomalous area on this background with an estimated
10 hfu's Possibly relating to the Montañas de Fuego Isystem1
( Afonso et al.), and the streams of hot gas in the Montañas
de Fuego, especially the stream of nearly pure nitrogen at in excess
of 300 OC at the Islote Hilario. These, along with some geological
féatures, are represented in Figure 5. At the Islote Hilario, in
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Figure 4 Graphic expression of conditions pres iding over geothermal gradient.
This drawing shows that deep water may circulate'outside.a sealed off hot zone,
the resulting warm water may spread over the water table, and in this way a harrow
hot source may produce á broad geothermal anomaly having little relation to the
heat source itse1f.
As a consequence, some understanding óf water circulation is prerequisite to inter-
prete geothermal gradient patt,erns. Geo"C*hemis try contributes significantly to such
understanding.
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that some essential initial conditions are fairly well-known,
and namely, the initial temperature and time for the cooling
process. As the initial temperature must have been somewhere
between 1000 and 800 OC,*and the present temperature is around
in excess of 300 <IC,'say 400 OC, we see that the system finds
itself at its half-life time since.start, possibly at j3 life.
This allows for calculating with reasonable accuracy the size
of the heat sQurce and,therefore, the theoretical geothermal
resource in-form of a hot-dry rock body.

The underlying assumption is that, whatever the complications
might be, the cooling process is not far from an exponential
decrease.of temperature and heat flow (See Figure 7). True,
this is a crude approximation, but we will be-discussing the
average temperature of the hot-rock body and, by the same token,
tíme-dependence may be assumed to be broadly exponential.

Some of the actual conditions should be dealt with by treating
the actual process as the juxtaposition or addition of a finite
number of exponential elementary processes. Some special
conditions might not yield to this treatment, but we can just
take ¡t as a.n approximation: after all, we will be dealing
with the initial section of.the coo.ling process as if ¡t were
linearly dependent on time (See Figure 7), and this approxi-
mation may well suit a non-exponential, as well as an exponentiál,
process.

In.this connéction, ¡t is worthwhile observing t¡iat-the present.
discussion is one among several ways to express some concepts'
on how to make use of the geochemical information obtained
during the present work. We are just showing how the'information_
on the nature of the heat source obtained by geochemical means,
plus the information on the overall heat flow, plus the assump-
tion that �here is no extensíve geothermal source at depth
and the heat originates from a narrow hot-dry rock body in

.the*middle of Lan.zarote,.pave the way.for a fairly accurate
estimate of the prospective geothermal resources related to the.
.hot-dry rock at Lanzarote, and its economic valué.-

It is obvious that actual evaluation and assessr�ent of its
economic significance will require engíneers and economists
respectively to take into account a number of data at hand, as
well as a number of possible scenarios, in order to come up
with a sufficiently accurate and firm conclusion that will
serve as a basis in actual decision making. The present
calculations are simply a way to point to possible results,
which have been brought within reach by determining the
.Probable nature of the heat source. In actuality, the inten-
sity of the overall heat source resulting from the general
geothermal gradient will also have to be evaluated before
one can actually assesá the prospects for either geothermal
resour.ce.. In the present calculation an about normal geothermal
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Figure 6 If it assumed that the nitrogen gas at Islote Hilario
originates from, air, which is depleted of its oxygen on flowi*ng
through hot volcanie rocks, some model of permeability must be as-
sumed that would account for the flow of that gas along quite iso-
lated channel (e.g. fractures in volcanic plug) after a long lasting
underground travel.
The present figure also points to possible models of the way ni-
trogen resulting from chemical réactions in deep water could get
into the 'system'. It also indicates that somewhat similar model
has to be assumed if Arana and Panichi's interpretation of the ori-
gin of water vapor in the nitrogen gas and air is accepted.
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Figure 7 STRAIGHTLINE A simplified model used.in calculating
the averagé'temperature and entailed heat losses between 1730 and
present.time. IRREGULAR CURVE B : what is imagined the actual coo-
ling process must-have looked like. In

'
actuality (.dashed line)

alter the initial fast cooling process under steam and air flow
.an approximately.exponentíal negative process cotresponding to
present day conditions has probably set in. ABSCISSAE : time ;
ORDINATE : temperature at some undefined point,'or average tempe-
rature over some undefined rock body. Owing to this definition,
(a) ordinate is also proportional to heat loss rate, (b) the.impact
of the 1824 eruption on the represented quantity is all but arbi-
trarily evaluated.

area proportional to past, heat loss,

area proportional to geothermal resource left,

according to the model calculation given in the text.



flow is assumed, for the island wi.thout the Montañas de Fuego
h,ot spot.

For the sake o£ clarity, Figure 7 has been prepared, with the
aim to compare the linear cooling process Wssumed in the calcu-
lation with the exponential process and with some, though
arbitrarily chQsen, processes. The latter process has been
devised in Figure 7 to ínclude early cooling at a rate higher
than present day, under conditions of*molten magma and steam
flow through the volcanic vents, as well as over fumarole fields.
In fact, there is not much factual evidence of past hydrothermal
activity. The curve, as drawn, points to several transitions to
slower and slower cooling processes, until the--present stage
is reached, with comparatively limited cooling by the effect
of dry gas circulation and a quite sizeable conductive heat
transfer to the surrounding waters. Whatever,difference of
opinion there may be over the details, ¡t would be hard to
question the fact that the process is generally losing intensity
with, both time and decreasing temperáture, and that its 1.ater'
stages approach some exponential.decrease of- temperature tending
to,equilibrium asintotically.

The heat flow over an area a few hundred metres wide is as
m

.
uch as*in excess.of 10,000 hfu's, reflecting condítions that
correspond With those presiding'over the upwards heat tranáfer
from. many volc,anic vents aná fumarole fields at the q*uiescent,
coolíng-down 'stages between paroxisms. 10 hfu's has been
estámated,by Afonso et al. for some 20 sqkm.'around the actiiie
area, and 5 hfu over the island of Lanzarote as a whole.

If the active area at Islote Hilario is assumed to be about
0.1 sqkm, the estimated heat flow is in excess.of 1,000 hfu.sqkm,
possibly twice'as much if the�gas itself is taken into account.
But, the-present calculation is more uncertáin than á factor of
t-v�o,-and only orders of magnitude will.be retained..

10 hfuls over 20 sqkm totals 200 hfu.sqkm , and 4-hfu's in
excess of the, normal terrestrial heat flow (the estimated heat
flow being 5 hfu's, see Ara"na and Fus-ter) over 7�0-800 sqkm,
amounts to. at least 3,000 hfu.sqkm. The situation depicted
by the figures above i's not unusual. In Italy, Kamchatka and
in New Zealand similar calculations have led to similar results,
that is, the total heat flow at a few active hydrothermal areas
equals the overall heat flow over the whole of the mildly active
areas of the same geologic regíon.

The graph of Figure 7,points to the fact that the average
temperature in the past 200 years must have been around 600 `C,
as the initial leg of whatever cooling curve is not far from a
straight line. The average rate of cooling must have been the
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same multiple of the present 'rate, as the difference of
temperature in the past to the present-difference of
temperature, that ¡s, 600/300, or 6.00/400, assuming that the
outside temperature ¡s 0, and that the 'syétem' temperature
¡s at least 300, maybe 400 'C. Therefore, the average rate
of cooling during the past 200 years was 1.5 to 2.0 times
the,present rate.

The present'rate of cooling, that ¡s, the heat flow from the
hot zone, ranges from a minimum of 1,200 hfu.sqkm, if only
the direct losses from the envisioned body of hot-dry rock
are considered, to a maximum of 4,200 hfu.sqkm*, if the heat
carried by the warm. water observed on the top of the ground-
water at Lanzarote ¡s also assumed to come from the same
hot-dry rock body. We shall take the latter figure, inasmuch
as we are not discussing the most likely.conditions, which
we are not yet able to determine, but the alternate model
by virtue of which the hot-dry rock body revealed by the
thermal manifestations at Islote Hilario would be the sole
geothermal resources at th.e.Lanzarote Island.

This last model presents the least geothermal resource to
be envisaged, whose existence ¡.s virtually proven. Therefore,
we are evaluating the minimum.resource i

*
n the form of a ho�-dry.'

rock body that possibly exists at Lanzarote, not.the-geothermal
resource o£ Lanzarote at large, which may include a-broad
geothermal reservoir, as suggested by Ará6a et al.

One hfu.sqkm amounts to

30..cal/sqcm.year x 10 10 sqcm/sqkm

or

3xlOexp.11 cal/year, ¡.e., 30xl0 exp. 8.kcal/year.

The average heat flow during the past 200 years has been from 1.5
to 2.0 times 4,200 hfu.sqkm, or, approximately, 6 to 8 thousand
hfu.sqkm, or about

2xlOexp.12 kcal/Vear

that ¡s, a total loss of energy of 4xlOexp.14 kcal over 200 years.

As this amounts to,the total volume of hot-dry rock, its estimate
offers the opportunity to cross-check the on-g cing reasoning by
comparing that volume with the geologic facts. Rock specific
heat ¡s about 300/kcal/m3 C, and the average temperature drop
was about 800-300 to 800-400, that ¡s. 500 to 400 C, average
459. It must be noticed, . however,"that the initial heat loss at
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the extremely high rate showñ in Figure 7 ¡s not included
in óur computation,.and,"therefore, we-must take as the
initial temperature a reduced value, in agreement with the
assumed linear drop of the temnerature with time, no matter
how arbitrary the latter ¡s. Therefore, we obtain:

4x1014 kcal' 3xl0 9 m3.
300 kcal7-m-3- C. 45 0 C

as opposed to about 3xlOS m3 (10 m radius x 1,000 m depth)
.assumed by Afonso at al.

This value matches a vertical body of hot rock 3 km deep'and
1 sqkm cross-section, and ¡s perfect1y consistent with the
expectation from geologic observation for the vertical
extent o£ the cooling column of hot-rock and its cross-sectip.n
area.

Thé,amount of thermal energy-left in the hot rock body could
bequickly-estímated based'on the observation that the cooling.
process has gone as far as its half, orQne/third, -life.
However, we may also calculate the residual thermallenergy
based on its volume and the last usable temperature

.
If the

latter ¡s set, at 200 OC,.the availablé dróp in t.emperature
ís.100-200 -�, that,with the previously indicated valueof
specific'heat, gives:

300 kcal/m3*C (100 to 200 *C) .4. 10 9�M3

or
14 .14 14-1.2xl0 to 2.4xl0 kcal or about 2xl0

In terno of theoretically harnessable energy, assuming 10%
thermodynamic ren~nt and 10% recovery, totallIng 1%, we
obtain O.Olx 2xl0" kwh, or 2xlO9 kwh,'which renresents
10 MW electric power for a few ten years, or a few 100 MW. year.

y
The obtained result suggests that the resource may or may not
be conuercial, depending an the cost of develcpuent.
We have used somewhat realistic figures for what ¡s nowadays-
believed to be possíble recovery from hot-dry rock systems.
However, this ¡s a not yet existing technology, and indeed,
an infant theory as well. -Some geologic factors may bring
about dífferences of several times, and maybe order of
magnitude in the estimate. For example, the observed losses
may actually refer to the upper section of the hot rock body
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only, and the lower section below the expected impervious
formation overlying the limestone layer may not be involved
in the process. The rock body would then be wider, and the
energy content of its lower sáction would �Ldd up with the
calculated one. And, more generally, deeper than assumed
sections could get involved with water circulation in the dry-
hot body once exploitation were initiated.

One interesting point with the present kind of hot-dry rock
resource is that it is sealed off by its surroundings, but
¡t is probably permeable by vertical fracturing inside.

Thus, a sizeable geothermal resource of the hot-dry rock.
type is likely to exist at Lanzarote, but its evaluation
and development cannot be taken light1y. Current risk ¡s
high, and some appropriate study, duly proportioned to the
most likely size of the resource, will have to be carried
out in order to,make it an asset.

Walnut Creek April 22 1978

F.TONANI
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APPENDEX

SCREMATIC OUTLINE OF CALCULATION OF GEOTHERMAL RESOURCES AS

HOT-DRY ROCK

1. ESTIMATED features of the system by GEOCHEMISTRY: the
isystem1 that feeds hot nitrogen and air to the Islote
Hilario manifestations ¡s a body of hot-dry rock sealed
off by its surrounding waters.

2. ESTIMATED present temperature in excess of 300*C, ¡.e.
300-400 OC.

3. ASSUMPTION A: The temperature
i
above ¡s not far from'the.

average temperature-of the considered IsystemI. Assumpbion.
A ¡s actually an operational definition of the system, Much
as 'feeds the thermal manifestations' ¡s.

The two definitions above are likely to coincide; the
1 syste.m1 th.us defined may. not amount to the whole
resource.

4... ESTIMATÉb initíal temperature of about 1,000 *c.
ASSUMPTION B: The on-going cooling proceiss ¡s not the
same, and ¡s likely to be not as fast al the in

'
itial

cooling process when*molten magma and permeability to
water and syeam'were available.

S. ESTIMATED virtual temperature (See Figure 7) f.or the
on-going cooling process.

6. ASSUMPTION C: The on-going cooling process ¡s approximately
exponential negative vs. time, so that the hálf-life of
the process can be defined.

7. ESTIMATED final temperature (average environment temperature)
in the surroundings o£ the considered Isystem'.W

8. CONSEQUENCE OF ASSUMPTIONS A& C: The rate of cooling has
been in proportion with the difference in temperature
between the system and environment, for a given process.*

9. CONCLUSION #l :Estimates #2 and #5,'under assumptions A and
C (Assumption #2 ¡s marginal, and regarks estimate #5),
involve.that the 'system' defined by the same assumptions
and the condition Ifeeds Islote Hilario hot gas' ¡s at its
about half-life time since-1736, for the present temperature
¡s somewhat beyond mid-way between initial and final
tempe rature.
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10. ESTIMATE of difference of tenperature
between the Isystem1 and its -
environment: initiál(virtual) 750

present 250-350

11. ASSUMPTION D, a mere numerical
approximation: the initial leg
of the exponetial cooling curve
is approximated by a straight
line (See Figure 7).

12. ESTIMATE of average temperature di.fference
between Isystem1 and its surroun-
dings since 1730 500-550

ESTIMATE of ratio of average
cooling rate (heat losses) since
1730 and present rate,conductive 1.4-2.2

13. ESTIMATE of present heat losses
occurring at Lanzarote:
(a) át the Islote H¡¡ario, est.d

10,000 hfu times est.d 0.1 sqkm
(peeds.to be checked; surface
area must be checked) 1,000 hfu.sqm

(b) some 10 hfu over 20 sqkm..
..(See A-fonso et al.) 200 ditto

(c)' some 5hfu over the whole
island (See AraKa and Fuster)
¡.e. some 3.5 eÑcess heat flow
times some 750 sqkm, or about 2,600 ditto

Total heat flow 3,800 ditto

.14. ASSUMPTION E: The whole of the excess heat flow over
normal at Lanzarote originates from a unique source, the
hot-dry rock body( or bodies) in the MontaHas de Fuego
(See Figure 5, for example).

Comment on ASSUMPTION E: ASSUMPTION E does not mean
support or final acceptance of the implied geothermal
model(the hot-dry r<Sck feeding Islote Hílario with hot
gas is the only geothermal resource). The calculation
will be pursued under ASSUMPTION E. However, giving it
up will not change the order of the magnitude of the
calculated resource, the ratio being about 3.

From this point on the calculation is just arithmetics and no
further critical assumption is made(See text). For the sake of
clarity, the rest of the calculation is summarized here,
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however;

3,800 hfu..sqkm. present rate

7,600 ditto average rate over "e past 200 yrs..
61.5 x 10. hfu. sqkm..Y.rs total energy loss

1 hfuxsqkm = 3xlOexp. 8 kcal/year

4.5 x*10
14
kcal, total loss of energy from the system
in its first half-life period.

The drop of temperature (See ASSUMPTION A) generated by suth
loss of energy is about 500 OC (800-300), and we may calculate
the total rock volumq involved:

3 x 109 M3

and as the present tempe.rature.is khown under ASSUMPTIO.N A,
the size of the resource can be calculated.únder the usual
assumptions regArding the retrieval of thermal energy from
dry-rock systems and the *réndment in power production. The
latter.part of the calculation, however, is reported only
inasmuch as ¡t completes the reasoning for the reader's
comfort, bút it'is an engineeting matter which is beiyond the
scQpe of the present report. It may be commented, hQwever,
that littleís known about hot-dry rock-systems, and that
predictions are likely to be shaky anyhow.
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ESTUDIO MICROPALEONTOLOGICO DE UNAS MUESTRAS FOSI-

LIFERAS DEL SONDEO DE LANZAROTE.

Se estudi6 un total de 43 muestras (25 levigados

y 18 láminas transparentes) procedentes del detritus

de perforaci6n del sondeo ("cuttings") por medio de fo

raminIferos, nanoplancton y mierofacies.

Damos a continuaci6n, por separado, los resulta-

dos de los tres métodos de estudio.

A) Levígados -(foraminíferos)

898 y 902 m.

Residuos de levigaci6n con mierofauna sustancial
mente

EL JEFE DELL LABORATORIO
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igual en las dos muestras>muy ricalcon numerosos forami

n1feros bent6nicos y los planct6nicos siguientes:

Globigerina tripartita Koch

Globigerina venezuelana Hedberg

Globigerina sellii.. (Borsetti)

Globorataloides suteri Bolli

Gatapsydrax unicavus Bolli, Loeblich y Tappan.

Globigerina cíperoensis Bolli

Globigerina cf. posteretacea (Myatliuk)

Globorotalia opima nana (Bolli)

Globorotalia of, opima opima Bollí

Globorotalia siakensis Leroy

Globorotalia obesa Bollí

Globigerinoides quadrilobatus primordius,Blow y
Banner

Globigerina woodi Jenkins

Globigerina ampliapertura euapertura (Jenkins)

Globigerina of. yeguaensis Weinzierl y Applin

Globorotalia of. permicra Blow y Banner

Globigerina cf. praebulloides Blow

EL JEFE DEL LABORATORIO
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Ateniéndose a los cuadros de distribuci6n de fora-

minIferos planct6nicos de Stainforth, Lamb et al.(1975)

esta asociaci6n pertenece a la parte media de la Zona

de Globigerina ciperoensis (Oligoceno su-perior).

Destacamos la presencia de Globigerinoides guadri-

lobatus primordius, cuya aparici6n, segdn c.iertos auto-

res, coincidirla con el principio del Mioceno (p.e. Ba-

roz y Biz6n, 1974, Bizon et al., 1974, para el Medite -

rráneo oriental)q pero,para otros, está fuera de dudas

su extensi6n estratigráfica en el Oligoceno, hasta muy

cerca del nivel de extinci6n de Globorotalia opima. El

estudio de secciones continuas ha demostrado la evolu-

ci6n desde escasos y pequellos ejemplares de la subespl

cie primordias, en el Oligoceno superior, a la explo -

sión de los Globígerínoides del tipo triloba y sacouli-

fer en el Mioceno inferior.

En nuestro caso, Globigerinoides primordius es -

también muy escaso, ya que hemos encontrado solamente

EL JEFE DEL LABORATORIO
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3 ejemplares sobre un total de cerca de 100.000 forami-

n:fferos.

Recordamos, finalmente, que, en términos de data -

ci6n absoluta,a las dos muestras en estudio puede as¡£

narse una edad de 24-25 millones de alos antes de nues

tros dlas.

Muestras de 2124 a 2176 m.

La muestra 2124 es aparentemente estéril.

De la 2130 a la 2138 se encuentran foramin:rferos

relativamente escasos (elgunas decenas en la totalidad

del residuo) y falta de formas pequeffas. Este d1timo -

hecho, y la escasez de ejemplares, puede deberse a pro

blemas de lavado, realizado a pie de sonda.

Desde la 2140 a la 2176 los foraminIferos son to-

davIa más escasos, y con aspecto de contaminaci6n en

un dep6sito estéril.

EL JEFE DEL LABORATORIO
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Junto con especies bent6nicas representadas por los

géneros Gyroidina, Eponides9 Valvulina, Pararotalia, No-

nion, hemos podido reconocer las siguientes especies

planot6nicas:

Globigerina ampliapertura

Globigerina of. tripartita

Globigerina of. sellii

Globigerina venezuelana

Catapsydrax "`ex gregell dissimilis

Globorotaloides suteri

que indica un Oligoceno (quizás medio-

inferior).

2Z 12. z.

Radiolarios de forma subesférica y lenticular. Es-

casos foraminIferos bent6nicos, cuyo mal estado de con-

servación dificulta la clasificación. Sólo se reconoce

alguna Bulimina . No se observan Globorotalia ni Globi-

EL JEFE DEL LABORATORIO
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gerina, con excepci6n de un fragmento de este ditimo

género, no clasificable especIficamente.

Restos subesféricos recristalizados que no per-

miten asegurar si se trata de Radiolarios o de Fora-

minIferos tipo "Globigerinatheca" u "Orbulinoides" .

Creemos que esta segunda posibilidad sea bastante re

mota, ya que los dos d1timos géneros aparecen en el

Eoceno medio, mientras, a la vista de los resultados

del estudio de las muestras de 2598-2604 m. (ver Mi-

crofaciesl1), estas parecen pertenecer, con mayor pro

babilidad, a un Paleoceno medio-superior.

2626 m.

Radiolarios de formas variadas. Escasos forami-

níferos bentónicos, en mal estado. De planct6nicos

se observa solamente un globiger1nido aplastado. Al-

guna forma esférica, como en la muestra anterior.

EL JEFE DEL LABORATORIO
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2636

Abundantes Radiolarios. Escasos foramin:rferos ben

t6nicos (arenáceas de organizaci6n primitiva, Eponides,

Cibicides, Lenticulina) y un ejemplar de Globorotalia

of. Pseudobulloides (especie que se encuentra en el Pa-

leoceno sUerior y medio).

2648 m.

Radiolarios, y numerosos foraminIferos bent6nicosq

representados por formas arenosas de organizaci6n primi

tiva y los géneros Dorothia,Splr.oplectammina, Nodosa -

ria, Dentalina, Lenticulina, Pseadonosaria, Rectoglandu

lina,(Polymorph-r.nidos), Aragonia, Bulimina, Bolivina,

Allomorphina, Nonion, Pullenia, Gavelinella, Eponides

Gyroídinoides, Gyroidina, Cibicides, Rotalia.

Entre los planct6nicos, bastante frecuentes, se re

conocen:

Globigerina triloculinoides Plummer

Globor otalia pseudobulloides (Plummer)

EL JEFE DEL LABORATORIO
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Globigerina of. velascoensis (Cushman)

Globorotalia inconstans (Subbotina)

Globigerina spiralis Bolli

Globorotalia uncinata Bolli

Globorotalia angulata (White)

Hay que observar que los ejemplares de G. angulata

tienen un caracter primitivo y que los de G. inconstans

presentan,a veces, un aspecto de evoluci6n hacia G. an-,

gulata. Estas caracterlsticas esta1n de acuerdo con las

formas de transici6n de la linea G. pseudobulloídes- G.

angulata observada por Bolli (1957) y con la evoluci6n

de G. varianta - G. incostans - G. angulata confirmada

por Hillebrandt (1962).

Dichas observaciones, junto con la distribuci6n -

vertical de las otras especies, segdn las biozonas de

Stainforth, Lamb et al, (1975). nos permite atribuir

la muestra de 2648 m. al intervalo comprendido entre

la parte superior de la Zona de Globorotalia uncinata

y parte inferior de la Zona de Globorotalia anCulata

es decir, al Paleoceno medio, piso Montiense.

EL JEFE DEL LABORATORIO
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En tárminos de edad absoluta, estarlamos entre los

60-61 millones de afíos antes de nuestros dias.

2656 m.

Radiolarios abundantes. ForaminIferos bent3nicos

tambi4n bastante abundantes, con un conjunto de especies

parecido al de la muestra 2648. Escasos plarrt6nícos.

2670 m.

Radiolarios abundantes. ForaminIferos bent6nicos al

go frecuentes, aproximadamente con las mismas especies -

de las muestras 2648 y 2656, pero con mayor frecuencia -

de las formas de concha arenosa. Foraminíferos planct6ni

cos muy escasos; no se observa Globigerína triloculinoi-

des ni Globorotalia pseudobulloides, sino solamente algtt

peque:ffo ejemplar de Globorotalia inconsta=-y Globorotalia

cf. apiralis.

2684 m.

Algdn Radiolario y escasos Ostrácodos. ForaminIferos

EL JEFE DEL LABORATORIO
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bent6nicos con discreta representaci6n de Spiroplec

tammina, Ammodiscus, Nodosaria, Dentalina, Lenticu-

lina, Bulimina, Bolivina, Nonion, Gavelinella

Eponides, Cibicides, Rotalia (?).Planct6nicos muy

escasos, con algJn pequeño, ejemplar de Globigerina,

indeterminable especificamente, Globorotalia cf. ve-

lascoensis y Globorotalia angulata. Varios restos -

orgánicos están recubiertos por una capita, probable

mente fosfática.

2698 m.

Radiolarios y frecuentes foramin:rferos bent6ni-

cos representados en su mayorTa por especies vistas

en las muestras anteriores. Entre los planct6nicos

se observa. Globorotalia inconstans, Globorotalia

pseudobulloides, Globigerina triloculinoides, Globi-

gerina cf. spiralis, Globiílerina velascoensis.

2702 m.

Radiolarios bastante abundantes y discreta re -

presentaci6n de foraminIferos bentónicos. Entre los

EL JEFE DEL LABORATORIO
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planat6nico,spescasos?se clasifica:

Globigerina triloculinoides Plummer

Globorotalia pseudobulloides (Pl=mer)

Globorotalia cf. angulata (White)

Globigerina of. spiralis Bolli

Globorotalia inconstans (Subbotina)

Esta muestra, igual que la de 2648 m., pertenece

al Paleoceno medio (Montiense), y el conjunto miero -

faanist-iao,sa correlaciona bastante bien con la Zona B

del Paleoceno de Hillebrandt (1972) de la cuenca de -

Salzburg. La tínica diferencia está en que G. angulata

aparece en la Zona 0 (inmediatamente superior) de di-

cho autor,' pero se trata, en nuestro caso, de formas

que consideramos llancestrales"` de la tTpica G. angull

ta.

B) Miorofacies

Ent-re las cotas 2598 y 2604 m. se cortaron forma

ciones sedimentarias duras y por tanto susceptibles -

EL JEFE DEL LABORATORIO
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de confeccionar con los detrItus, 1.-Iminas transparentes.

En lineas generales,se trata de micritas.a veces puras,

otras con ligero aporte detrItico de cuarzo, casi siem -

pre de tamailo-pequeto próximo al sil_t, angular, y muy de

sigualmente distribuido. Existen pasadas muy silicificadas

en cuarzo de tamailo micro y criptocristalíno, con algo -

de colofana (pequelos oolitos y fragmentos óseos) y tra-

zas de circón. También se observan micritas ool-'L'*ticas,no

apreciándose en estos Cíltimos la estructura concántrica,

debido a su recristalización.

La mierofauna se encuentra a veces ailicificada, y

se compone ptincipalmente de:

Radiolarios

Globorotalia cf. simulatilis

G. tipo simulatitis-ocolusa

Globigerina trilocu-linoides

Chiloguembelina sp.

Heterohelloidos

EL JEFE DEL LABORATORIO
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Globorotalia simulatilis, segdn las biozonas de Stain-

forth, Lamb, et alias 1975, va de la parte supe -

rior del Paleoceno medio (Zona de Globorotalia pu

silla) ha-sta la parte inferior de la zona de Glo-

borotalia velascoensis (Paleoceno superior).

Globigerína triloculinoides, segtín la distribucí6n ver

tical de los sutores citados anteriormente, empie

za en el Paleoceno inferior (zona de Globorotalia

pseudobulloides) y se extingue en el Paleoceno su

perior (zona de Globorotalia pseudomenardii).

La edad de esta muestra, queda incluida,por tanto,

entre la parte alta del Paleoceno medio y la parte

baja del Paleoceno superior, o sea Montiense supe-

rior - Thanetiense.

0) Nanoj2lancton

Muestra 898 m.

Ejemplares relativamente bien conservados. Se obser

van:

EL JEFE DEL LABORATORIO
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Sphenolithas sp.

Cocoolithus pelagicus

Triquetrorhahdulus sp.

Coacolithus aff. bisectus

Cocoolithas bisectus

Coecolithas neoganamation

Discoaster deflandrei

Muestra 902 m.

Ejemplares bastante bien conservados, y abundan-

tes.

Gocoolithus pelagicue

neogammation

bisectus

seissurus

eapelagicus

aff. bisectus

Sphenolithus sp.

moriformis

EL JEFE DEL LABORATORIO
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Discoaster deflandrei

Zygrablithus bijugatus

Discolithina sp.

Triquetrorhabdulus sp.

Estas asociaciones corresponden al Oligoceno su-

perior o D.Tioceno inferior mM muy bajo. (Zonas NP-25

a NN-1).

Muestras 2612 a 2702

Nanoplancton calcáreo muy escaso y mal conserva-

do. No aparece ningdn discoasterido, ni siquiera las

formas primitivas.

las formas significativas contenidas en estas -

muestras:

ChiasmolithÉis danicus, Fasciculithus tympani -

formis y Heliolithus kleinpelli

permitenchtarlas como Montiense medio a inferior (Zo-

nas NP-6 hasta la muestra 2656 y NP-5 las muestras -

2698 y 2702).

EL JEFE DEL LABORATORIO
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1972) podemos decir que el paquete de terrenos compren-

dido entre los 898 y 2702 metros abarca un periodo de

tiempo que va desde los 24 a los 61 millones de aflos

antes de nuestros días,

EL JEFE DEL LABORATORIO
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ESTUDIO PETROGRAFICO DE 40 MUESTRAS PROCEDENTES

DEL SONDEO DE LANZAROTE (CANARIAS).



De las 40 muestras estudiadas del sondeo de Lanzarote,
la mayoría corresponden a basaltos melanocr&-¡cos de composi
ci6n alcalina. Algunas de ellas son de orIgen piroclástico.

La clasificaci6n más precisa de estas rocas resulta di
fIcil y complicada debido a la escasa cristalinidad de la me
sostasis, a su grado de alteraci6n y a la diversidad con la
que pueden aparecer los distintos fragmentos dentro de una -.
misma lámina. Es recomendable y necesario para su mejor cono
cimiento el efectuar análisis quImicossin los cuales la de -

terminaci6n exacta resulta imposible de realizar, cosa que -
ocurre en todas las rocas volcánicas en general y más adn en
este caso particular.

Encontramos basaltos de distintos tipos segi1n la compo-
sici6n mineral6gica de los fenocristales que presenta: con -
piroxeno (

'

muestras 956, 1183, 1204# 1216, 1374, 1380, 1714,
1750o 17951 1800, 1818-B y 2198); con piroxeno y olivino (mues
tra 1240), con olivino como fénocristal dnico (muestras 2064
y 2076), con piroxeno y anfIbol (muestras 1078, 2222, 2430, -
2526, 2556 y 2562).

Todas ellas presentan características comunes predominan
do los tipos muy oscuros, con gran proporci6n de minerales -
m5fícos y con escaso contenido en plagioclasa. La presencia
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de biotita, anfIbol barquerikItico, el piroxeno titanado o
egírInico y esfena.entre otras propiedades,nos definen su ca
rácter alcalino.

Los basaltos en los que existe clinopiroxeno augItico
,como dníco fenocristal tienen textura porfIdica con la parte
microcrístalina.

Los fenocristales de augita presentan formas idiom6rfi-
cas, normalmente macladosicon zonado oscilatorio y en ocasio
nes en nrel'oj de arena». También se observan con suave pleo-
croismo de pardo claro a rosa (titanIfera) por lo general, -
aunque la muestra 2198 contiene algunos fragmentos de tonos
verdosos (carácter egirInico).

La matriz microcristalina aparece ceolitizada y en ella
se distinguen claramente plaquitas de piroxeno, granillos de
opaco y escaso vidrio. La aparici6n de plagioclasa es casual
o muy escasa (1714), cuando se encuentra�es*en pequeños cris
tales en la pasta.

Son frecuentes los rellenos fisurales y sobre todo de -
cavidades y amígdalas de carbonatos, ceolitas y un mineral -
microlaminar difícil de identificar al microscopio, cuya pre
sencia es comdn en todo la columna y del que sería convenien
te realizar estudios por difracci6n de- Rayos X. Estas amIg-
dalas son más abundantes en las muestras nUmeros 956y 1800 y
2198.

Los constituyentes accesorios en cantidades menores son:
mineral de hierro y apatito acicular o prismático.
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El basalto augItíco-olivInico (muestra 1240) es del tipo
ancaramita; contiene estos dos componentes como fenocrista -
les, siendo superior la proporci6n de augita a la del olivino;
a veces estos minerales tienden a la textura glomeroporfIdica.

La augita está en estado fresco, se encuentra en crista-
les euhédricos, maclados y a menudo zonados y de coloraci6n -
rosada más acentuada en los bordes.

El olivino se observa parcialmente transformado a criso-
tilo según bordes y fracturas. Es de destacar que en las mues
tras en las que existe olivino, tanto en ésta como en las'que
veremos a continuaci6n, este componente no se altera a iddinS,
sita sino a minerales serpentinícos.

Respecto a la mesostasis, es de carácter microcristalino,
en ella se aprecian augita prismática en secciones longitud¡-
nales, opaco y ceolitas, éstas últimas muy abundantes como re
lleno de ves1culas y ocupando'posiciones intersticiales. El -
opaco, ocasionalmente puede aparecer también formando parte -
de los fenocristales.

A los basaltos olivínicos tipo oceanita pertenecen las -
rocas números 2064 y 2076.

La primera se presenta bastante alteradar con textura -
porfIdica residual y pasta microcristalina. Los fenocristales
son exclusivamente de olivino del que s6lo se conservan esca
sos núcleos en estado fresco, el resto aparece sustituIdo
pseudom6rficamente por un agregado de crisotijo.
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La mesostasis está formada por augitapp opaco y biotita
de coloraci6n rojiza e intercrístalina con el piroxeno mono
clIníco.

Los constituyentes accesorios son: carbonatos y mineral
de hierro. LO's carbonatos rellenan amígdalas-y fracturas. Al
gunos fragmentos tienen la matriz criptocristalina de color
pardo y contienen mayor ndmero de cavidades rellenas de un -
mineral inicrolamina*r y fibroso, posiblemente árcilloso. En -
estos fragmentos aparece augita egirInica como fenocristal -
muy localizado.

La segunda de estas rocas (2076) se observa en estado -
más fresco conservándose casi todo el olivino, su alteraci6n
a crísotilo está relegada a los bórdes. La matriz presenta -
mayor grado de cristalinídad y en ella las láminas biotIti -
cas son muy abundantes apareciendo incluso como microfeno
cristal e incluyendo piroxeno.

En los basaltos piroxénico-anfib6licos los fenocristales
de augita son mucho más numerosos que los de anflbol.

La augita aparece con frecuencia maclada y ocasionalmen
te zonada con tintes verdosos. El anfIbol presenta fuerte -
pleocroismo de incoloro-amarillo a rojo intenso, probablemen
te se trata de un tipo barquerikItico.

La pasta, en general, es criptocristalina en proceso de
desvitrificaci6n, con piroxenos tabulares y ceolitas visibles.
El mineral opaco es abundante y aparece diseminado en la ma
triz.



Los microlitos de plagioclasa suelen ser frecuentes en

algunos fragmentos de la muestra 2430 mientras que en las -

otras muestras su aparici6n es casual o accesoria.

La presencia de carbonatos es común, aparecen rellenan

do vacuolas, intersticios y fracturillas.

Otro componente, en cantidades muy pequeñas es la esfe-

na.

La muestra 2562 contiene gran proporci6n de carbonatos
y esporádicos ex-cristales alterados a ceolitas que pudie

ron haber correspondido a algún feldespatoide.

La muestra 788 pertenece a un basalto o plagiobasalto
(según las zonas) dolerítico en estado bastante fresco. Es
tá formada por fenocristales de clinopiroxeno, más escasos
de plagioclasa y localmente algunos de olivino en una matriz
holocristalina de carácter ofítico y subofftico, dependiendo
del área, constituIda por placas de plagioclasa maclada poli
sintáticamente y pequeños cristales de piroxeno, opaco muy -

escaso, mineral de arcilla y raros carbonatos.

El clinopiroxeno es augita de tonos pardo-rosados (tita
nífera) y a veces presenta maclado.

Las muestras 998 y 1982 parecen corresponder a traquiba
saltos. Su carácter textural es porfIdico con matriz micro -

cristalina y fluidal algunos fragmentos de la segunda.

La primera de ellas presenta augita y escasa biotita ro
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jiza como fenocristal en una matriz constituIda por micr.oli-
tos de plagioclasa y diminutos granillos de piroxeno y opaco.

Existen algunos excristales con formas exagonales y re-
llenos de ceolitas que pudieron haber sido feldespatoides pt
ro que su estado de alteraci6n actual no nos permite asegu -
rarlo con certeza.

También aparecen en esta roca pequeños cristales muy lo-
calizados de posible perouskita incluidos normalmente en el -
píroxeno o asociados al mineral opaco.

Otros accesorios en cantidades variables son carbonatos,
apatíto y esfena. Los carbonatos, como en todas estas rocas.
que estamos estudiando, se encuentran como relleno de vacuo~
las e intersticios.

La muestra 1982 presenta escasos fenocristales de augi-
ta egirínica en una pasta en la que la plagíoclasa aparece -
transformada a carbonatos y ceolitas. La biotita aquI se en-
cuen

'
tra también como componente accesorio junto con opaco y

mineral de hierro.

Existen un grupo de muestras (830, 832, 836, 848, 850,
870 y 874) de composici6n basáltica y textura predominantemen
te colof6rmica que están formadas por una pasta fundamental -
mente parda oscura pero que varla a colores rojizos e incluso
verdosos, parcialmente desvitrificada (palagonita, clorofaci
ta# substancias clorIticas, etc.) con carbonatos y ceolitas
visibles. Abundan las cavidades rellenas de un material micro
cristalino imposible de identificar al microscopio, carbona
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tos y ceolitas.

En algunos casos-(una de las dos láminas de siglas 830
y la 848) se observa abundante plagioclasa tabular en cuyos
intersticios se dispone el material arcilloso, aunque en el
resto de las muestras el feldespato es inapreciable prácti-
camente.

Se han observado fenocristales de augita de aparici6n,-
muy esporádica.

No se descarta la posibilidad de que estas rocas sean
productos piroclásticos (cenizas o tobas). El estado de alte
raci6n que las afecta puede ser debido a una hidrataci6n del
vidrio en contacto con vapor de agua a unas condiciones de -
volcanismo submarino.

Los minerales accesorios comunes son opaco y esfena muy
rara.

Las rocas de procedencia piroclástica corresponden a to
bas basálticas (muestras 911-912. 10261 1096, 1362# 1448, -
2206) existiendo gran variedad entre los trozos que componen
una misma lámina delgada, algunos de los cuales parecen per
tenercer a rocas lávicas.

Predominan los fenoclastos cristalinos de augita titant
fera o egirInica y raros de anfíbol tipo hornblenda-barquerí
kita (1362 y 911-912 muy raro) sobre los l1ticos basálticos
(2206), en general los clastos son escasos, de pequeño tama-
ño y seriados (1448).



La matriz varía de criptocristalina a microcristalina se
gfin los distintos fragmentos y las rocas, predominando este

Utimo tipo en las muestras 1362 y 1448.

En los casos en los que la. pasta es criptocristalina.,

aparece en proceso de desvitrificaci6n a ceolitas fundamen
talmente. Cuando el grado de cristalinidad es superior se pue
den diferenciar cristalitos de piroxeno con formas prismáti -

cas longitudinales, opaco y ceolitas y carbonatos intersticia

les.

La aparici6n de plagioclasa es esporádica, normalmente

forma parte de la matriz y muy rara como microfenocristal
(1026).

Otros accesorios comunes son: opabor apatito, clorita,
esfena y 6xidos y/o hidr6xidos de hierro. También aparecen en
algunos casos con relativa frecuencia (2206) el mineral mícro
laminar arcilloso.

La muestra 2098 es una toba poligénica con textura porfi
doclástica. La unidad fragmentaria es muy abundante y aparece
constituIda por clastos l1ticos de pequeño tamaño de composi-
ci6n basáltica y traquibasáltica y en una proporci6n similar
los cristalinos de augita y aislados de anflbol. Todos estos
clastos aparecen cementados por abundantes carbonatos micro-
cristalinos. Los accesorios son: opaco, clorita y mineral de
hierro.

La muestra 1818-M es una roca que destaca del resto por
su composici6n más leucocrática. Su grado de alteraci6n es -
muy elevado, conservándose dnicamente el apatito y el opaco
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de la paragénesis Ignea original.

El feldespato aparece sustituIdo por mineral de ceolita,

este mineral se encuentra de forma caracterIstica, con estruc
tura esferulítica radial, que parece.heredada de la roca pri-
maria.

Los fenocristales del mineral ferromagnesiano están reem
plazados' por carbonatos conservándose los bordes idiom6rficos
prismáticos.

Junto con el apatitó, otros accesorios son: opaco y mine
ral de hierro.

Podr1a tratarse de una roca subvolcánica o filoniana cu
yo estado de alteraci6n actual no nos permite clasificarla.


