PRELIMINARY CRUISE REPORT

CRUISE 95-010

R/V LONGHORN
(CRUISE 676)

SEPTEMBER 22, 1996 - OCTOBER 11, 1996



REPORTE DEL VIAJE

A. TITULO DEL PROYECTO:

Estructura del crater de impacto del Chicxulub, Yucatan (México).

B. SUMARIO DE LOS OBJETIVOS DEL VIAJE |

El proposito primario de este proyecto fue recoger informacién sismica a lo largo de dos
.Iin.eas (A,B) que cruzan el borde costero norte del crater de ifnpacto sepult'ado KT del
Chicxuiub en Yucatén (México)'._ Los datos fueron recolectados utilizando una serie de
Sismodgrafos de fondo ccednico (OBSs) pertenecientes a la Universidad de Texas (Austin)
los cuales fueron desplegados a lo largo de las dos lineas con un espaciamiento de 10 o de
20 Km. El objetivo fundamental fue delimitar ia estructura profunda de la corteza
crateriana. La informacién recopilada complementard los datos de reflexidon sismica
recolectados por el buque de sismico GECO Sigma a lo largo de tres lineas (A,B,C) bajo la
direccion de el Sindicato de Perfilamiento de Reflexion de las Instituciones Britanicas
(BIRPS) (Reino Unido). &l GECO Sigma proporciongé la fuente de energia para el
experimento. Los datos sismicos {refraccidn y reflexién de apertura amplia) fueron también
recolectados utilizando una serie de sismografos de tierra instalados en la linea costera por
el imperial College (Colegic Imperiai) de Londres (Reino Unido). Se instalaron instrumentos
para la obtenciéon de datos magnéticos y de gravedad a bordo del R/V Longhorn por la
Geological Survey (Inspeccidn Geoldgica) de Canada, y dichos datos fueron recolectados
continuamente a lo largo de todo -el viaje durante periodos de tiempo sin desplegar ni
reponer los OBSs. Algunos observadores de México también participaron en el viaje. Se
trataba de un programa internacional con participacion de México, El Reino Unido, Estados
Unidos y Canada. La colaboracién estadounidense fue posible gracias a una donacién a la

Universidad de Texas {Austin) patrocinio de la Fundacion Nacional para la Ciencia {(NSF).

C. VIAJE Y DATOS
Buqgue R/V Longhorn 676; 22 de septiembre de 1996 - 11 de octubre de 1996.

D. PLAN DEL R/V LONGHORN

Vaase documento adjunto n? 1.

E. TRIPULACION DE LOS BUQUES:
Noé Cantu, Capitan; Hayden Abal, Piloto; Randy Pritchard, Piloto; Charles Rowe, Téchico;
y Frank Walker, Cocinero.



F. DESTACAMENTO CIENTIFICO:

Richard T. Buffler, Caodirector Cientifico, Universidad de Texas, Instituto de Geofisica,

Austin, Texas; Yosio Nakamura, Codirector Cientifico, Universidad de Texas, !nstituto de

Geofisica, Austin, Texas; Ben Yates, Universidad de Texas, Instituto de Geofisica, Austin,

Texas; John Brittan, -Imperiai College, Londres, RU; Roy Cooper, Inspeccion Geodésica de -
Canada, Ottawa, Cahada (22/9/96-8/10/96); Carlos Ruiz, PEMEX, Cd. del Carmeh, México -
(25!9[96—1;‘10!96); Adilce Flores, UNAM, México D.F., México (22/9/96-1/10/96). |

- G. SUMARIO DEL VIAJE:

22/9/96 - Salida de Port Aransas, Texas a las 14:12 (todas horas locales)., Rumbo a
Progreso, México. Se recogieron datos continuamente a lo largo de todo el viaje (véase
Documentec adjunte n? 2). Se recopilaron datos a bordo censtantemente durante tode ef
viaje {situacién, velocidad, rumbo, profundidad, temperatura del aire y del mar, salinidad,

presién barométrica, velocidad del viento y direccion, Véanse Documentos adjuntos 3-5).
23/9/96 - Rumbo a Progreso. Se puso en funcionamiento el magnetémetro a las 10:35.

24/9/96 - Se prosiguid rumba a Progresc. A las 17:40 se descubrid extravio del
magnetdmetro. Habia sido arrancado de el extremo del cable, las razones se desconocen.

Sin repuesto dispenible.

25/9/96 - A las 07:42 detencion frente a la costa de Progreso, cerca de la Estacion OBS
10 en la interseccion de las lineas sismicas A y C, con objeto de determinar la temperatura
de! agua del mar, la salinidad y la velocidad para el GECO Sigma, el buque geofisico que
recolectaba datos de reflexion sismica y suministraba la fuente de energia sismica para el
proyecto. Estos datos serian usados para ayudar a equilibrar el cable sismico (Estacién CDT
n? 1; véase documento adjunto n? 6). Llegada a Progreso, Puerto Yukalpetén a las 09:30.
Paso de aduana y obtencién de combustible. Contacto con e} bugue geofisico GECO Sigma,
el cual estaba amarrado en el muetie principal de Progreso. Se acordd intentar establecer
contacto entre los dos cada seis horas. Se discutio el plan de viaje con Mike Warner
(Imperial College, Reino Unido)}, quien estaba dirigiendo el experimento sismice en tierra, y
con Alan Hildebrand y Mark Pilkington (Inspeccién Geologica de Canada), quienes se
ancontraban dirigiendo andlisis de gravedad en el puerto e inmediaciones costeras. Salida

a las 16:12, en ruta a la estacién OBS 1. Se continué recolectando datos gravitatorios.

26/9/96 - Detencion a las 01:20 y recogida del segundo perfil de temperatura del agua



marina, salinidad y velocidad en la Estaciéon CTD 2 (Véase Documento n? 7). Despliegue
del primer OBS en la Estacidn 1 a las 02:24. Continuacién del despliegue de OBSs durante
todo el dia en las Estaciones 2-25 a lo largo de la linea seste-ceste designada como linea
A. Ultimo OBS en la Estacion 25 desplegado a las 23:49. (Véanse hojas de sumario de OBS
para . racabar detalles sobre horarlo de despliegue, situacién datos adqutrldos _
mformacion varla sobre cada OBS en cada una de las estamones - Documentos ad]untos.' :
8- 11) Eclipse lunar total - noche agradable. ' '

27/9/96 - De vuelta rumbo al oeste a lo 'latgo de la Linea A para recoger largo perfil
gravitatoric. Detencidén a mitad de camino a lo large de la linea para desplegar OBS en la
Estacién 34 inmediatamente afuera de las inmediaciones costeras de Progresc siguiendo la
trayectoria de la linea sismica C. El OBS de la Estacion 20 no fue desplegade y el
instrumento fue utilizado en la Estacion 34. Continuacion del analisis de gravedad a lo
largo de la linea A. Se sobrepaséd la linea de "disparo" A del GECO Sigma de oeste a este
aproximadamente a las 18:45 (Véase Documento adjunto 11 para localizacion de las jineas

sismicas A,B, v C, y Documento adjunto 12 para sumario de lineas sismicas).
28/9/96 - Continuacién del andlisis de gravedad en la parte ceste del area de estudio.

29/9/96 - Se comenzd el reposicionamiento de OBSs en las Estaciones 1-8 a las 06:00,
continuando hasta las 17:46. Todos los OBSs fueron recuperados. Ef OBS n® 5 no se
recuperd hasta unos diez minutos mas tarde. Se descubrié una mala conexion en ta bateria
CPL. El sistema de soporte hubo de ser utilizado para desplegar el OBS. Ningldn dato fue
recogido. OBSs 1-8 reprogramados para convertirse en OBSs 26-33. A las 21:31 0BS fue
desplegado en Estacidn 35 en las inmediaciones costeras de Progreso a lo largo de la
trayectoria portuaria de ia Linea B. OBS de repuesto usado para la Estaciéon 35. OBS 26
desplegado a ias 23:14. GECO Sigma informé de problemas de “disparo” y rompié la linea

por un circulo de 3 horas para solucionar el problema (véase Documento adjunto 12).

30/9/96 - Continuacion del despliegue de OBSs en las Estaciones 27 a 33 (07:39)

Continuacién de recogida de datos gravitatorios.

1/10/96 ~ Piloto a borde a las 09:30. Llegada a Progreso (Puerto Yukalpetén) a las 10:10
para contacto oficial con la aduana mexicana y repostaje. John Halpenny de Canada
establecid contacto con la lancha para discutir el programa de gravedad. Habia manejado a

Yucatan desde Pt. Aransas tras ayudar a Roy Cooper con la instalacién de Instrumental



gravitatorio en el Longhorn durante una semana, previamente al viaje. La mayoria de la
tripulacién y el destacamento cientifico al completo visitaron las oficinas de aduanas en
Progreso para mostrar pasaportes y firmar formularios. Carlos Ruiz y Adilce Flores
desembarcaron para unirse al equipo de gravedad y al sismico a fin de saber del aspecto
del pf_oy_ecto.. Partida de Port. Yukalpeten a las 18:40. Piloto desconectado a las 18:45,

Continuacién del andlisis gra\?ita-ttl)ri'o. :

2/10/96 - Continuacion del gné!isis Qe gravedad en la parte oeste dei_érga de estqdio.
3/10/96 - Continuacion del analisis de gravedad en la parte esté del area de estudio.
4/10/96 ~ Continuacién del anaiisis de gravedad en la parte este del area de estudio.
5/10/96 - Continuacion del analisis de gravedad en la parte este del area de estudio.

6/10/96 - A las 08:15 comienzo de la recuperacion de OBSs a io largo de la Linea A
empezando con OBS n® 25 (extremo este de la linea) y prosiguiendo hacia el oeste. A las
14:21 El juego de lapiz v pluma de Yosio se perdié en la Estacion n? 22, Continuacion de la
recuperacion de OBSs n? 24-15. Fifi (OBS n? 18, (nica mujer a carge de un 0OBS)

recuperada a las 19:23.

7/10/96 - Continuacién de la recuperacion de OBSs a lo iarge de la Linea A (nUmeros 14-
9) y a continuacién comienzo de la recuperacion de OBSs a lo largo de la Linea B
{(nameros 26-33). El OBS n® 27 fue localizado a las 09:15, aunque fue rapidamente perdido
de vista debido a los fuertes vientos. No habia radiofaro en funcionamiento para poder
seguirle la pista. Area revisada hasta las 09:45 antes de tener que partir para la proxima
recogida. OBS 27 se declard como extraviado. Hacia la tarde y al comienzo de la noche,
se experimentaron fuertes vientos {30-40 nudos, con rachas por encima de los 40) y alta
mar {(8-10 pies, con olas de mas de 12 pies). Esto era debido a efectos meriodionales de
la tormenta tropical Josephine que se habia formado en el noroeste del Golfo y se estaba
maviendo en direccion noreste por el norte del Golfo (véanse mapas del tiempo -
Cocumento adjunto 13). Velocidad del buque severamente reducida a 4-5 nudos. Retraso a
las estaciones 31 y 32, aungue se pudiercn recobrar OBSs utilizando radiofaros. A causa
del retraso general, peligro de marejada para buque y tripulacion durante recuperacion
nocturna, ademas era necesario llegar a las Estaciones 34 y 35 a tiempo, se decidid

abandonar el intento de Hegar a la Estacién 33. Se intentaria encontrar OBS después de



dejar puerto manana. Partida hacia la estacion 34 a las 17:45.

8/10/96 - De camino a OBS 34, el piloto Abel avistd {uz intermitente aproximadamente a
las 03:15. Tras investigacidn mas profusa se descubrié que la luz procedia del OBS
extraviade. OBS 27 recuperade a la_s 03:50.' Se comprobd que el interruptor .del faro habia
'sido de algin modo-desconectado;? A las 05:52 se recuperé OBS 34. ‘A las 07:00 Un’
re_mélcador de Progreso !Ieéé con un equipo de filmacién de TV-UNAM, para filmar las
operaciones con los OBSs c'orﬁo ‘parte de un programa que estaban haciendo sobre el
crater KT del Chicxulubly"el experimento sismico. Todos a bordo para las 07:12, incluyendo
a cinco de TV-UNAM ademas de cientificds de la UNAM, instituto de Geofisica (Jaime
Urrutia Chavez). Filmaron la recuperacién del OBS 35 a las 07:24 y otras actividades en el
barco. Conexign del piloto a las 08:56. Fondeado en Yukalpatén a las 09:25. Encuentro con
Alan Hildebrand, Mark Pilkington y John Kalpenny de Canada, quienes estaban haciendo
andlisis de gravedad como parte del experimento giobal de Chicxulub. TV-UNAM
desembarcd. Roy Cooper y todo el instrumental de gravedad abandond el buque para hacer
un analisis junto al puerto utilizando un pequeno bote. Salida de Puerto Yukalpetén a ias
14:16. En camino al punto dénde se habia calculado que el OBS 33 habria sido arrastrado,
aproximadamente a 24 millas al sur de su localizacidn inicial. Trayecto hacia el norte de
cince millas, luego hacia el este, luego hacia el norte, y después de nueveo hacia el oeste
a 10 miltlas al norte del punto de partida.

9/10/86 - Continuaciéon de ia blsqueda del OBS 33. No se escuchd ninguna sefal. Se
abandond la busqueda a la 01:30 aproximadamente y se prosiguié hacia el noroeste hacia
Port Aransas con objeto de llegar el viernes, 11/10/96. Rumbo a Pt. Aransas.

10/10/968 - Bumbo a Pt. Aransas. Se envié boletin a las autoridades mexicanas via Pt.
Aransas (UTMSI) asi como a un agente a Progreso para alertar a todas las areas costeras
acerca del OBS extraviado. Se comprobo el estado de todos los datos sismicos encontrados
y grabados que habian proporcionado buena informacién de todos los canales de cada uno
de los aparatos de OBS que recuperaban datos (32 de las 34 estaciones; el n® 5 fue el

unico en no recoger ninguna informacién y el n? 33 se extravié).

11/10/96 ~ Se continué rumbo a Pt. Aransas. Llegada a Pt. Aransas (Texas) a las 13:03.

Paso de aduanas a las 14:00 aproximadamente.



H. SUMARIO DEL BUQUE E INFORMACION RECQGIDA
1. R/V_ LONGHORN

Documento adjunto n® 1 - Sumario de especificaciones.

2. DATOS GRAVITATORIOS . . . S . _
Documento adjunto n® 2 - Trazado mostrando lugares donde fuercn recolectados datos de -

gravedad durante el viaje.

3. DATOS DE A BORDO -~ tiempo, situacién (latitud vy Iongifud), ‘velocidad, rumbo,

distancia recorrida, profundidad, temperatura del aire, temperatura del mar, salinidad,
presion barométrica, velocidad de! viento y direccién.

Documento adjunto n? 3 - Registro cientifico diario; tabla con lectura de cada hora y
anotacion de posiciones cientificas, como por ejemplo, despliegues de OBS,

Documento adjunto n® 4 - Sumario del dia.

Documento adjunto n? 5 - Graficas de datos diarios y trayecto del buque.

4. ESTACIONES CTD - Temperatura, Salinidad, velocidad vs. profundidad.

Documento adjunto n? 6 - Datos de la Estacion CTD n® 1 - tablas y varias graficas.

Documento adjunto n® 7 - Datos de la Estacion CTD n? 2 - tablas y vartas graficas.

5. DATOS DE OBS

Documento adjunto n® 8 - Sumaric de datos sobre OBSs utilizados. Posicion de las

Estaciones OBS 1-35, y datos recogidos.

Documento adjunto n? 9 - Tabla mostrande linea de tiempo (OBS vs. tiempo/fecha).
Documento adjunto n? 10 - Sumario de parametros de grabacion de los OBSs.

Documento adjunto n? 11 - Mapa mostrando las posiciones de los OBSs y las lineas
sismicas trazadas por el GECO Sigma.

6. DATOS SISMICOS

Documento adjunta n® 12 - Sumario de tres lineas sismicas (A,B,C) trazadas por el GECO

Sigma (véasce documento adjunto para posiciones de las lineas).

7. METEOROLOGIA

Documento adjunte n® 13 - Mapas meteorolégicos mostrando la tormenta tropical

Josephine an el norte del Golfo de Mexico.



CRUISE REPORT

A. PROJECT TITLE:

Structure of the Chicxulub Impact Crater, Yucatan, Gulf of Mexico

B. SUMMARY OF CRUISE OBJECTIVES _

The primary ptjrpose of this project was to.collect seismic (widé-a.n'gl_e
reflection and réfraction) data along two lines (A,B) that cross the northern
offshore part of the buried Chicxulub KT Impact Crater, Yucatan, Mexico. Data
were collected using a series of University of Texas Ocean Bottom
Seismographs (OBSs) deployed along the two lines at a spacing of either 10 or
20 km. The overall goal was to image the deep crustal structure of the crater.
The data collected will complement seismic reflection data collected by the
seismic vessel GECO Sigma along three lines (A,B,C) under the direction of
the British Institutions Reflection Profiling Syndicate (BIRPS ) (UK). The
GECOQO Sigma provided the energy source for the experiment. Seismic data
(wide-angle reflection and refraction) also were collected using a series of land
seismographs installed onshore by Imperial College of London (UK).
Instruments for collecting gravity and magnetic data were installed on the
R/V Longhorn by the Geological Survey of Canada, and these data were
collected continuously throughout the cruise during times not deploying or
recovering OBSs. Observers from Mexico also participated on the cruise. This
was an international program involving Mexico, the United Kingdom, the
United States, and Canada. The US involvement was sponsored by a grant to

the University of Texas at Austin from the National Science Foundation.



C. CRUISE AND DATES:
Cruise R/V Longhorn 676; September 22, 1996 - October 11, 1996

D. R/V LONGHORN SPECIFICATONS
See Attachment No. 1

E. SHIPS CREW:
Noe Cantu, Captain; Hayden Abel, Mate; Randy Pritchard, Mate; Charles

Rowe, Technician, and Frank Walker, Cook

F. SCIENTIFIC PARTY:

Richard T. Buffler, Co-chief Scientist, University of Texas, Institute for
Geophysics, Austin, Texas; Yosio Nakamura, Co-chief Scientist, University of
Texas, Institute for Geophysics, Austin, Texas; Ben Yates, University of Texas,
Institute for Geophysics, Austin, Texas; John Brittan, Imperial College,
London, UK; Roy Cooper, Geodetic Survey of Canada, Ottawa, Canada
(9/22/96 - 10/8/96); Carlos Ruiz, PEMEX, Cd. del Carmen, Mexico (9/25/96 -
10/1/96); Adilce Flores, UNAM, Mexico City, Mexico (9/22/96 - 10/1/96)

G. CRUISE SUMMARY:

9/22/96 - Departed Pt. Aransas, Texas at 1412 (all times local). Transiting to
Progreso, Mexico. Collected gravity data continuously throughout entire
cruise (see Attachment No. 2). Collected various shipboard data continuously
throughout the cruise (location, speed, course, depth, air and sea temperature,

salinity, barometric pressure, wind speed and vector, see Attachments 3-5).



9/23/96 - Transiting to Progreso. Deployed magnetometer at 1035.

9/24/96 - Continuing transit to Progreso. At 1740 disco_véred magnetometer
missiﬁg.- 1t had twisted off from end of cable, reasons unknown. No = ‘

replacement available.

9/25/96 - At.0742 stopped just offshore Progreso, near OBS Station 10 at
intersection of seismic lines A and C, to collect profile of seawater
temperature, salinity and velocity for GECO Sigma, the geophysical ship that
would be collecting seismic reflection data and providing the seismic energy
source for the project. These data would be used to help balance the seismic
streamer (CTD Station No. 1; see Attachement No. 6). Arrived Progreso,
Puerto Yukalpeten at 0930. Cleared customs and obtained fuel. In contact with
geophysical ship GECO Sigma, which was docked at main pier at Progreso.
Arranged to try to make contact each other every 6 hours. Discussed cruise
plan with Mike Warner (Imperial College, UK), who were conducting onland
seismic experiment, and Alan Hildebrand and Mark Pilkington {Geol. Survey
of Canada), who were conducting the gravity surveys onshore and offshore.

Departed at 1612, enroute to OBS Station 1. Continued to collect gravity data.

9/26/96 - Stopped at 0120 and collected second profile of seawater

temperature, salinity and velocity at CTD Station 2 (see Attachment No. 7).
Deployed first OBS at Station 1 at 0214. Continued to deploy OBSs all day at
Stations 2-25 along east-west line designated as Line A. Final OBS at Station 25
deployed at 2349. (See attached OBS summary sheets for details of times of

deployment, locations, data acquired, and various information about each



OBS at each station - Attachments 8-11). Full eclipse of the moon - beautiful

night.

9/27/96 - Transited back west along Line A to collect long gravity profile.
Stopped half-way along line fo deploy OBS at Station 34 just off_s:lriore from
-Progreso along extension of seismic line C. OBS at Station 20 was not
deployed and instrument. was used at Station 34. Continued gravity survey
along line A. Péssed GECO Sigma shooting Line A from we.st to east at
approximately 1845 (see Attachment 11 for location of seimsic lines A,B, and

C, and Attachment 12 for summary of seismic lines).
3/28/96 - Continued gravity survey in western part of study area

9/29/96 - Began recovery of OBSs at Stations 1-8 at 0600, contining through
1746. All OBSs recovered. OBS No. 5 late coming up by about 10 minutes.
Discovered bad CPU battery connection. Backup system used to release OBS.
No data recorded. OBSs 1-8 re-programmed to become OBSs 26-33. At 2131
deployed OBS at Station 35 offshore Progreso along onshore extension of line
B. Used spare OBS for Station 35. Deployed OBS 26 at 2314. GECO Sigma
reported gun problems and broke line for 3 hour circle to fix problem (see

Attachment 12).

9/30/96 - Continued deployment of OBSs at Stations 27 (0029) through 33

(0739). Continued to collect gravity data.

10/1/96 - Pilot on board at 0930. Arrive Progreso (Port Yukalpeten) at 1010 for

official contact with Mexican immigration and for fuel. John Halpenny from



Canada met boat to discuss gravity program. He had driven to Yucatan from
Pt. Aransas after helping Roy Cooper with installation of gravity instruments
on Longhorn for one week prior to cruise. Most crew and entire scientific

~ party visited immigration office in Progreso to show passports and sign
- forms. Cdfibs:i{uii and Adilce 'Flore'sd'isemﬁé'fkéd from ship t6 jbin onshore
seismic and graQity parties to learn about that aspect of project. Leave Port
Yukalpeten at 1840. Pilot off at 1845. Continue gravity'sufvey.

10/2/96 - Continue gravity survey in western part of study area.
10/3/96 - Continue gravity survey in eastern part of study area.
10/4/96 - Continue gravity survey in eastern part of study area.
10/5/96 - Continue gravity survey in eastern part of study area.

10/6/96 - At 0815 begin recovery of OBS's along Line A starting with OBS No.
25 (east end of line) and going west. At 1421 deployed Yosio's pen and pencil
set at OBS station No. 22. Continued recovery of OBS No. 24-15. Fifi (OBS No.
18, only female OBS) recovered at 1923.

10/7/96 - Continued recovery of OBSs along Line A (Nos. 14-9) and then
began recovery of OBSs along Line B (Nos. 26-33). OBS 27 was sited at 0915, but
it was quickly lost from sight due to high winds. There was no radio beacon
active to track it. Searched area until 0945 before had to leave for next pickup.
OBS 27 declared lost. Toward afternoon and into evening, experiencied high

winds (30-40 kts, with gusts over 40) and high seas (8-10 feet, with some waves



up to 12 feet). This was southern effects of Tropical Storm Josephine that had
developed in northwestern Gulf and was moving northeast across northern
Gulf ( see weather maps - Attachment 13). Ship's speed severely reduced to 4-
~ 5kts. Late to stations 31 and 32, but were able to recover OBS using radio

" beacons. Because so far behind._‘-'s-ch_édule, danger to ship and crew from heavy
seas during night recovery, plus need to arrive at Stations 34 and 35 on timé,
deéi’ded to abandon trying to. reach Station 33. Would try to find OBS after

leaving port tomorrow. Left for station 34 at 1745.

10/8/96 - During transit to OBS 34, Mate Abel sighted strobe light at
approximately 0315. Upon further investigation discovered strobe to be from
lost OBS 27. Recovered OBS 27 at 0350. Found beacon switch somehow had
been switched off? At 0552 recovered OBS 34. At 0700 a tugboat from Progreso
arrived with film crew from TV-UNAM, to film OBS operations as part of a
program they were doing on the Chicxulub KT crater and the seismic
experiment. All on board by 0712, including five from TV- UNAM plus two
scientists from UNAM, Instituto Geofisica (Jaime Urrutchia sp? ? Chavez ).
They filmed recovery of OBS 35 at 0724 plus other activities on ship. Picked
up pilot at 0856. Docked at Yukalpeten at 0925. Met by Alan Hildedbrand,
Mark Pilkington and John Halpenny from Canada, who were doing gravity
surveys as part of the overall Chicxulub experiment. TV-UNAM
disembarked. Roy Cooper and all the gravity instrumentation left the ship to
do nearshore survey using small vessel. Departed Port Yukalpeten at 1406.
Transited to location where predicted OBS 33 might have drifted,
approximately 24 miles south of original location. Arrived about 2000 to begin

search using radio direction finders. Made a transit north for five miles, then



headed east, then north, and then back west to 10 miles north of starting

point.

10/9/96 - Continued search for OBS 33. Heard no signals. Abandoned search at
" approximately 0136 artd headed northwest for Pt. Aransas in order to arrive by

Friday, 10/11/96. Transiting to Pt. Aransas.

10/10/96 - Transiﬁng to'.' Pt. Aransas. Sent bulletin to Mexican authorities via
Pt. Aransas {(UTMSI) and agent in Progreso to alert all coastal areas about lost
OBS. Checked status of all seismic data recorded and found that had obtained
good data on all channels from each OBS instrument that recovered data (32

out of 34 stations; only No. 5 recorded no data and No. 33 was lost).

10/11/96 - Continued transiting to Pt. Aransas. Arrived Pt. Aransas, TX at

1303. Cleared customs and immigrations at approximately 1400.

H. SUMMARY OF SHIP AND DATA COLLECTED

1. R/V LONGHORN

Attachment No. 1 - Summary of specifications.

2. GRAVITY DATA
Attachment No. 2 - Track plot showing location of gravity data collected

during cruise.



3. SHIPBOARD DATA - time, location (latitude and longitude), speed, course,
distance traveled, depth, air temperature, sea temperature, salinity,
barometric pressure, wind speed and vector

Attachment No. 3 - Daily science log; table with readings every hour plus

" science locations noted, ie, OBS deployments.

Attachment No. 4 - Daily summary.
Attachment No. 5 - Graphs of daily data and plot of ship track.

4. CTD STATIONS - Temperature, salinity, velocity vs. depth.
Attachment No. 6 - Data from CTD Station No. 1 - tables plus various graphs.

Attachment No. 7 - Data from CTD Station No. 2 - tables plus various graphs.

5. OB5 DATA

Attachment No. 8 - Summary of data on OBSs used. location of OBS stations
1-35, and data acquired.

Attachment No. 9 - Chart showing OBS timeline (OBS vs. time/date).
Attachment No. 10 - Summary of OBS recording parameters.

Attachment No. 11 -Map showing OBS locations and seismic lines shot by

GECO Sigma.

6. SEISMIC DATA
Attachment No. 12 - Summary of three seismic lines (A,B,C) shot by GECO

Sigma (see Attachment 11 for line locations)

7. WEATHER
Attachment No. 13 - Weather maps showing Tropical Storm Josephine in

northern Gulf of Mexico.



ATTACIHIMENT NO. 1 - SUMMARY OF SPECIFICATIONS, R/V LONGHORN

- R/V LONGHORN . Length'105' .- Beam 25'9" ... Draft 7'
210 Gross Tons ... Speed 10 Kis

" 4-5 Crew ... 12 Scientists

General Purpose Coastal Oceanographic Research Vessel




Attachment 1 lrage 2

VESSEL
GENERAL CHARACTERISTICS AND DESCRIPTION

The LONGHORN was des?gned by Robert L. Harrelson as a general purpose "
coastal oceanographic research vessel. She was built in 1971 by the Allied
Shipyard. For her first fourteen years she served admirably in her intended role.
During this period, however, it became evident that additional length was needed
to increase her deck space, wheelhouse area, laboratory space, and to provide
the ability to operate in a greater range of weather conditions. By 1985 she was
in need of a midlife refit, and an NSF/UNOLS Material Inspection Review team
indicated items needing correction which could be handied most expeditiously
through a major refit. They also recommended that lengthening be seriously
considered.

In June, 1986, a midlife refit and lengthening project was completed by the
Master Marine Shipyard. A 20-ff. section was added amidships along with a
completely new and enlarged wheelhouse, all new living quarters below decks,
and all new and expanded laboratories. New, modern marine electronic
navigation and communication aids were installed at the same time. The ship
had previously been repowered with GM 12V71 diesels. Thus in 1986 the RV
LONGHORN entered into a new phase of her life as an enlarged, improved, and
rebuilt vessel. Besides being larger than she was originally (85-ft.), the
LONGHORN's draft was reduced by almost one foot and her cruising speed
increased by one knot.

Principal Dimensions

LENGTH OVERALL 102-10°
{ENGTH WATERLINE 94’5
BREADTH MLD. 25--9"
DEPTH MLD. ' 99~
DRAFT MLD. DW.L. 6'--8"
DISPLACEMENT 210 tons
Machinery
PROPULSION 2 Detraoit Diesels 12V71
GENERATING 2 75-kw sets, Delroit Diesels 671
BOWTHRUSTER Marco tunnel thruster, hydraufic
CRANE Tico 150 marine crane
MAIN WINCH Dynacen, 9,000 3x18 1/2" wire rope
HYDRO WINCHES ‘ (1) Dynacan 8000A, 10,000 {3,048m} 1/4"

7x19 stainless steel wite rope;
{2} Dynacon 8000A, 10,750" (3,276m} single-
conductor 7/32" electromechanical cable
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ATTACHMENT NO. 6 - DATA FROM CTD STATION NO. 1 - TABLES PLUS
VARIOUS GRAPHS

(7 PAGES)
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Attachment No. & Page 1

Sea-Bird SBE 9 Raw Data File:

FileName = D:\CHIX96\CTDRAW\CHIX01DN.DAT
Software Version 4.216

Temperature SN = 1278

Conductivity SN = 510

Number of Bytes Per Scan = 24

Number of Voltage Words = 4

System UpLoad Time = Sep 25 1996 07:42:05
Ship: LONGHORN

Cruise:CHIX 96

Station:01

Latitude:21 30.109N

Longitude:89 44.14W

nguan = 13

nvalues = 17

units = metric

name 0 = pr: pressure [db]

name 1 = depS: depth, salt water [m]

name 2 = t068: temperature, IPTS-68 [deg (]
name 3 = sal00: salinity, PSS-78 [PSU]
name 4 = sv(C: sound velocity, chen millero [m/s])
name 5 = oxMm/Kg: oxygen [pmol/kg]

name 6 = oxC: oxygen, current [pAl

name 7 = oxT: oxygen, temperature [deg C]
name 8 = par: irradilance {PAR)

name 9 = xmiss: transmissometer

name 10 = v0: wvoltage, number 0 [V]

name 11 = c0S/m: conductivity [S/m]

name 12 = flag: 0.000e+00

span 0 = 1.000, 17.000

span 1 = 0.993, 16.888

span 2 = 20.7782, 26.6344

span 3 = 36.3652, 36.5757

span 4 = 1525.39, 1539.82

span 5 = 52.50083, 150.71352

span 6 = 0.24743, 0.70909

span 7 = 26,82114, 26.86512

span 8 = 9.463e+00, 3.358e+02

span % = 68.92, 88.31

span 10 = 0.472, 5.108

span 11 = 5.037958, 5.681740

span.12 = 0.000e+00, 0.000e+00

interval = decibars: 1 - _
start_time = Sep 25 1996 07:42:05
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spund velocity, chen millero [m/sl;: 3
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salinity, PSS-78 [PSU]; 1
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HHHE RSt H S ok o o o N % % %W

Sea-Bird SBE 9 Raw Data File:

FileName = D:\CHIXS$6\CTDRAW\CHIXGZ2DN,DAT
Software Version 4.216

Temperature SN = 1278

Conductivity SN = 510

Number of Bytes Per Scan = 24

Number of Voltage Words = 4

System UpLoad Time = Sep 26 1996 01:18:29
Ship: LONGHORN

Cruise:CHIX 96

Station:02

Latitude:21 16.518N

Longitude:90 57.147W

nguan = 13

nvalues = 26

units = metric

name 0 = pr: pressure [db)

name 1 = depS: depth, salt water [m]

name 2 = t068: temperature, IPT3-68 [deg C]
name 3 = s5alQ0: salinity, PSS-78 {pPSU}
name 4 = gv(: gound velocity, chen millero [m/s]
name 5 = oxMm/Kg: oxygen [umol/kgl

name 6 = oxC: oxygen, current [pAj

name 7 = oXT: oxygen, temperature [deg C]
name 8 = par: irradiance (PAR)

name 9 = xmiss: transmissometer

name 10 = v0: voltage, number 0 [V]

name 11 = c0S8/m: conductivity [S/m]

name 12 = flag: 0.000e+00

span 0 = 1.000, 26.000

span 1 = 0.99%3, 25.828

span 2 = 23.6007, 28.5747

span 3 = 36.4067, 36.4B66

span 4 = 1532.92, 1544.20

span 5 = 161.10327, 180.31176

span & = 0.78773, (0.88758

span 7 = 28.69352, 28.74862

span 8 = 6.160e-02, 2.194e+00

gpan 9 = 79.13, 89.30

span 10 = ¢.230, 1.274

span 11 = 5.346080, 5.889344

span 12 = 0.00C0e+00, 0.000e+00

interval = decibars: 1
gtart_time = Sep 26 1996 01:18:29
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sound velocity, chen millero [m/s]: 3
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ATTACHMENT NO. 10 - SUMMARY OF OBS RECORDING PARAMETERS

Chicxulub Experiment

UTIG OBS Recording Parameters

Sensors: ) . " Channels 1-3:  3:component, 4.5 Hz, gimbaled geophones, Mark
: T Products L-15B or Oyo GS-11D>
Channel 4: Hydrophone, Ocean Acoustic Rescarch E-2PD

Sensitivity (unit digitizing level): Channels 1-3: LS am/s for stations 2 and 28; 2.3 nm/s for stations
4, 6, 10, 30 and 32; 3.9 nm/s for station 9; 2.5
nm/s for all others

Channel 4: 1.0 mPa

Polarity: Channed 1: vertical, positive down
Channels 2, 3: horizoatal, — orientation to be determined from
recorded water wave arrivals; channels 1, 2 and 3
form a right-hand system
Channel 4: positive for increasing pressure

Alias filter frequency and rolloff: 30 Hz, -24 dB/oct

ASD conversion: 14 bits plus dynamic gain ranging

Dynamic range: 126 dB

Sample interval: 1G.000 ms

Data acquisition mode: Continuous with a short (~22 s) gap at data transfer to disk

approximately every 665 s (4-channels) or 803 s {3-channels)
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ATTACHMENT NO. 12 - SUMMARY OF THREE SEISMIC LINES (A,B,C)
SHOT BY GECO SIGMA (SEE ATTACHMENT 11 FOR LINE LOCATIONS)

CHICXULUB SURVEY 1996

DATE UT CT(LOCAL) SP# LAT LON COMMENT

25-Sep 8:00  chartered flight to Merida

Wed 7112 12:30 board GECO SIGMA at Progreso

26-Sep 2:30 21:30 21@ 36.65 891 59.6 begin deployment

Thr changing connectors for 12.5/50.0 groups
20015 15:15 streamer fully deployed for tests only
20:57 29287 test shots with one 105 cu. in. gun
21:10 29325 fast test shot with one subarray (1800 cu. in.)
310 22110 streamer fully deployedagain; noise tests

27-8ep 4:00 23:00 212 13.9 91p 9.6 guns being deployed

Fri

CHIX-A

SOL 930 430 987 218 14.0 91 59.0

0OBS1 10:05 5:05 1075 2191445 919 56.88 Bottom speed 4.2 knots
0BS5S 20:30 - 2661

23:30- 18:30 3100 M/V Longhorn passes to starboard
0BS10 3:21  22:21 3659 215 30.08 89w 44.07 OBS 10=WP 1
28-Sep 5:00 0:00 3888 21g31.48 890 37.55 volume 8397 cu. in.

0OBS15 212 35.14 89@ 20.41
ECL 10:48 5:48 4694 21p36.32 B89x 14.95 Airleak P1 array
CHIX-A-1

SOL  14:02 ©02 4630 219 35.957 893 16.626
OBS16 14:30 9:30 46968 219 36.35 89a14.77 Bottom speed 4.0 knots
OBS21 21:00 1550 5700 21042.40 88a 46.51

23:59 18:59 6172 215 45.355 886 32.771 Last shot of the day
OBS23 0:48  19:48 6297 21 46.03 88g 29.55

29-Sep 8:20 3:20  7500-7630 100 m line deviation for anchored fishing boat
0BS&25 ~7150 212 36.35 88e 29.55
nom EOL 220 420 7650 2195130 88p 4.00

EOL 10:48 5149 7889 21@55.575 870 44.472 345.15 KM tetal Line A
A-->C line change 147 km 17.5 hours

CHIX-C
SOL 4:20 23:20 3660 229 39.0 880 55.64
nom sol5:30 0:30 3458 226 34.0 88a 58.0 Botiom speed 4.5 knots
OBS14 19:55 14:55 1039 215 33.93 89g 26.06
EOL 21:07 16:07 840 216 29.0 89¢ 28.35 141.05 KM total Line C
30-Sep 3456 shooting on time at 23 s interval
21:35 3380 2ie28.7 89 30.28 stop recording system
2347 3257 shooting on distance
C—>B line change 2.5 hours -
GHIX-B
SOL 0:08 1608 1168 21@27.31 8% 41.70
0:26 1218 212 28.34 89e 42.59 Bottem speed 4.2 knots

OBS10 0:55 1955 1301 219 30.06 890 44.06

OBS33 15:55 10:55 3760 22p21.84 90@ 28.57

nom eol16:24 10:24 3828 220 23.49 90a@ 29.53

EOL 1930 14:30 4328 224 34.059 90@ 39110 158.05 KM total Line B
1-Oct 647.6 KM survey total
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ATTACHMENT NO. 13 - WEATHER MAPS SHOWING TROPICAL STORM
JOSEPHINE 1IN NORTHERN GULF OF MEXICO
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13 Novcmbér 1996

W. Thomas Cocke

Research Vessel Clearance Officer
Office of Marine Science Technology
QES/OA Room 5805

U. S. Department of State

22nd and C, NW

Washington DC 20520

Dear Tom,

Please find enclosed nine copies of our preliminary cruise report resulting from Cruise No.

95-010 aboard the RV Longhorn from September 22, 1996 to October 11, 1996, This
report is required by Mexican SRE Diplomatic Note No, DAN-01966 dated June 27, 1996
and Official Documents D00 700(2).-2200 and D00 700(2).-1769. The main report has
been translated into Spanish as requested. An English version is also included. Thirteen
(13) attachments are also included that summarize further the details of the cruise and the
data collected. These have not been translated into Spanish, as they contain technical data
and this would not be practical. As requested, we are sending this report to you for
forwarding to the US. Embassy for transmittal to the Foreign Ministry (eight copies, one
copy is for your files).

Please let us know if anything else is required at this time. Thanks again for all your help.
We had a very successful cruise.

Sincerely yours,
-
/ .é r.'-/:"{' ‘. /"5

Richard T. Buffler
Senior Research Scientist and
Professor of Geological Sciences
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cC: J. Thompson
Chicxulub Working Group



