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ABSTRACT 

Relative frequencies of temperature sensitive 

planktonic foraminifera, in sediment cores raised from the 

continental slope and Sigsbee Abyssal Plain in the Gulf of 

Mexico, indicate alternating periods of warm and cold cli-

mate during the Pleistocene. V.̂ isconsin glacial sediments 

in the Sigsbee Abyssal Plain are characterized by numerous 

bottora flov7 intervals separated by thin pelagic intervals.^ 

Texas and Mexico coastal areas may be ruled out as a major 

source of sediment in the deep Gulf of Mexico. 

The Mississippi River Submarine Canyon and its sub-

marine distributary channels v/ere alternately activated 

during interglacial and interstadial periods when sea 

level was higher. The Pleistocene Mississippi River ssrved 

as the major so\jrce of sediment and the Xississippi River 

Submarine Canyon and Mississippi Cone served as the r.ajor 

transport route fcr sedirnents of the Sigsbee Abyssal 

Plain. 
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CHAPTER I 

INTRODUCTION 

Purpose and Scope 

The purpose of this thesis is to: 

1) establish statigraphic intervals or zones that can be 

correlated from core to core; 

2) study primary structures, lithologies, and minerology 

within the context of stratigraphic intervals; 

3) determine specific depositional processes; 

4) determine core localities in relation to depocenters; 

5) detemine relative rates of sediment accumulation, 

Location 

The area studied includes the v/estern Gulf^ of Mexico 

betv/een 20° - 29° north latitude and west of 90° v/est lon-

gitude, to the Texas-Mexico coast, including the northern 

portion of the Gulf of Campeche. (Figure 1). 

Regional Geolo.qic Setting 

A, Historical 

The present Gulf of Mexico and surrounding Gulf 

Coastal Plain constitute a relatively largo mediterranean 

sea basin which, according to Rainv/ater (1960), has existed 



Figure 2. Position, depth, length and physiographic prov-
ince of R.V. ALAMINOS cruise 4, 1964 cores. 

CORE 
NUÎ4BER 

64A4-1 

64A4-2 

64A4-3 

64A4-4 

64A4-5 

64A4-6 

LATITUDE LONGITUDE 
NORTH V/EST 

27°0Ô» 94°4Ô* 
Upper Continental Slope 

26°04' 94°09» 
Base of Sigsbee Scarp 

23°3Ô» 92°23» 
Abyssal Plain 

23°43* 92°31' 
Sigsbee Knolls 

23°11» 94°10 
Abyssal Plain 

230331 92°54' 

DEPTH IN 
FATHOMS 

651 

1653 

2049 

1990 

2045 

1951 

CORE LENGTH 
CENTIMETERS 

750 

439 

951 

520 

923 

930 
Abyssal Plain 

64A4-7 23°41' 92°39V 2039 1020 
Abyssal Plain 

64A4-B 23°40» 92°3B» 200Ô Ô60 
Sigsbee Knolis 

64A4-9 23^36' 92^25» 2016 771 
Sigsbee knolis 

64A4-10 23^46» 92^25» 1909 916 
Sigsbee Knolis 

64A4-11 23°4Ô» 92^26» 1911 Ô22 
Sigsbee Knolis 

64A4-12 23^51' 92^23' 2042 965 
Sigsbee Knolis 

64A4-13 23^40' 92^25» 1961 Ô40 
Sigsbee Knolis 

64A4-14 23^03» 91^42» 2050 1095 
Abyssal Plain 

64A4-15 22^47' 91^3^' 2048 1079 
Abyssal Plain 



Figure 2 (continued) 

CORE 
NUr̂ IBER 

64A4-16 

64A4-17 

64A4-1Ô 

64A4-19 

64A4-20 

LATITUDE LONGITUDE 
NORTH \\̂ ST 

22^43* 91^34* 
Campeche Scarp 

22^29» 91^35* 
Campeche Scarp 

22^51' 92°04» 
Abyssal Plain 

24^10» 92^51' 
Abyssal Plain 

24^49' 92°5B» 
Abyssal Plain 

DEPTH IN 
FATHOMS 

1227 

697 

2050 

2049 

2033 

CORE LENGTH 
CENTIMETERS 

711 

Ô54 

9Ô0 

1090 

1030 

64A4-21 25^40» 93^15* 1^4^ . 9^4 
Continental Rise 

64A4-22 26^25' 93°2Ô» 1019 9Ô3 
Upper Continental Slope 

64A4-23 26^25' 93^37' 1666 407 
Upper Continental Rise 

64A4-24 26^27» 93^29» 904 Ô40 
Upper continentai Slope 

64A4-25 26^54' 93^51* 759 712 
Upper Continental Slope 

64A4-26 27^05» 93^45» 504 5̂ 5 
Upper Continentai Slope 



since Ûpper Jurassic time. Weaver (1955) does not believe 

it possible to delineate the sedimentary and tectonic his-

tory of the Gulf prior to the Mesozoic. Ewing et.al, 

(1960, 1962) find the Gulf of Mexico underlain by typically 

oceanic crustal structure which implies permanence since 

formation of deep ocean basins. 

B. Structural 

Murray (1960) indicates that deposits of the northern 

Gulf Coastal area have a generally homoclinal dip toward 

the deep basin, thus constituting a great sedimentary and 

structural arc from Florida to Mexico. The Gulf area is 

primarily a province of vertical structural movements be-

cause of density differences of strata along v/ith gravi-

tational forces. Sub-regional anomalies appear to result 

from isostatic adjustments to the thick sedimentary accu-

mulations. 

V.̂ ile more than 12 kilometers of sediment was accu-

mulating in the coastal region of Texas and Louisiana 

(Nettleton, 1952), accumulation in the Sigsbee basin ranged 

from 7 kilometers near the Sigsbee scarp to only 2 kil-

ometers near the Campeche scarp (Ev/ing et.al. , I96O). 

This strongly suggests most clastic sediment was derived 

from the north. 

In western and southern sections of the Gulf, late 

Cretaceous and Cenozoic orogenies have modified the seaward 



sloping sediraentary mass flanking the Gulf of Mexico, 

(Murray, I96I). Orogenic trends of the western North 

America cordillera and of the coastal province are commonly 

discordant north of the Rio Grande and in the Yucatan Pen-

insula; but in between coastal structures are commonly 

concordant and apparently related to the same forces. 

Fault zones of great length are typically present 

near inner margins of the Gulf province. There, fault 

zones record downfaulting of continental borders associ-

ated with elevation of the continental platform and col-

lapse of the Gulf of Mexico sedimentary basin afte.r late 

Paleozoic orogenies. Other marginal fault systems common 

in younger portions of the province where they are normally 

concordant with regional strike, appear to be genetically 

associated with accumulation of abnorm.ally thick sedi-

mentary sequences. These fault systems are most prominent 

on the updip side of depocenters in which abnormally thick 

sedimentary masses accumulated. 

Topog;raphic Provinces 

Jordan (1951, 1954) and Gealy (1955) have published 

data concerning topography of the Gulf of Mexico. Ev/ing 

et.al. , (I95S), following essentially the v/ork of Gealy 

(1955) divided the Gulf into the follov/ing four physio-

graphic provinces based on morphology rather than absolute 

depth. (Figure 3): (D continental shelves (broad except 





for parts of Cuba and Mexico); (2) continental slope 

including such diverse features as escarpments, broad 

hummocky areas and trough areas; (3) continental rise 

which is characteristically quite smooth with a very gentle 

slope; (4) and abyssal plain, 

The abyssal plain and continental rise together 

form the floor of the main basin. 

Continental Shelf 

The continental shelf south of Texas and Louisiana, 

as those west of Florida and north of Campeche, is remark-

able for its width. Under present conditions these wide 

shelves are effective barriers against transportation of 

large sediment volumes to the deep basins. During an ice 

age, with lower sea level and sediment load, greatly in-

creased, the barrier v/ould not exist. 

Continental Slope 

Continental slopes of the Gulf of Mexico are of 

three or possibly four distinct types which differ from 

continental slopes of the Atlantic Ocean. (1) Off wide 

limestone platforms of west Florida and Campeche a typical 

profile consists of two slope segments, a gently sloping 

portion from the 70 fathom curve to approximately 1,000 

fathoms, and a precipitous lower scarp v/hich descends 

abruptly to the abyssal plain. A continental rise is 



lacking off both platforms. (2) The second type of conti-

nental slope is found off the Texas-Louisiana shelf. The 

continental slope consists of a broad rugged upper portion 

with a gentle average seav/ard slope, and a steep lower 

scarp. The upper continental slope of the Texas-Louisiana 

area is much wider and topographically much more rugged 

than the upper portion of the continental slope off the 

calcareous banks of Campeche and west Florida. The Campeche 

and west Florida escarpments display a relief of approxi-

mately 1,000 fathoms compared to the 400-600 fathoms of the 

Sigsbee escarpment. (3) The narrow continental shelves 

and slopes off Cuba and east-central Mexico may fall into 

a separate category. Sufficient data are not available 

to categorize the Cuban shelves and slopes. In 1966 per-

sonnel on board the Texas Agricultural and Mechanical Uni-

versity research vessel ALAMINOS, then working off east-

central Mexico, discovered a series of ridges beginning 

just south of the Texas-Mexico border and paralleling the 

coast line down to approxiraately 20^ north latitude. The 

continuity, origin and exact number of these ridges is not 

presently known. Progressing in a seaward direction these 

ridges are of the greatest magnitude near shore, where 

they are buried, and become smaller and contain less sedi-

raent fill as they merge v/ith the east Mexico continental 

slope (William B. Bryant, personal communication, 1967). 

(4) The fourth type of continental slope is represented 
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by the Mississippi Cone. From De Soto Submarine Canyon 

south of Apalachicola, Florida to approximately 90 kil-

ometers west of the present Mississippi Delta the conti-

nental slope is relatively smooth, continuous, and lacks 

the twofold divisions cited for the first two categories. 

This segment of relatively smooth ocean floor is in the 

form of a cone whose apex lies near the head of the Mis-

sissippi Submarine Canyon. The largest topographic fea-

tures of the cone are tv/o canyons which branch at about 

the 1,000 fathom curve and continue toward the basin floor, 

one running southeast the other running toward the Sigsbee 

Abyssal Plain. The Mississippi Cone is one continuous 

feature which includes portions of the continental slope, 

continental rise, and the abyssal plain. The Sigsbee 

Scarp disappears along the western margin of the Missis-

sippi Cone, and a similar scarp appears at the eastern 

margin of the cone near De Soto Canyon. At one time a 

continuous scarp probably existed through the area now 

occupied by the Mississippi Cone but has been buried by 

the mass of sediment constituting the cone. Everywhere 

on the cone the sea floor slopes away from the apex. The 

eastern margin of the cone is formed by the v/est Florida 

Scarp, the southern and southeastern portions of the cone 

are defined by the Campeche escarpment and the scarp north 

of Cuba. The western limit of the cone is poorly defined. 

In depths of 900 to 1,600 fathoms the v;estera boundary 
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occurs along the base of the Sigsbee Scarp, but in shallower 

depths, the boundary is not sharp and clear. To the south-

west the Mississippi Cone merges with the abyssal plain to 

which it is genetically related. The Mssissippi Cone 

laps across the continental slope and rise and merges with 

the abyssal plain thus abrupt topographic discontinuities 

commonly observed along continental margins are masked. 

The abrupt escarpments present on both sides of the Missis-

sippi Cone are probably related to major crustal structures. 

Topography of the Mississippi Cone suggests that the typi-

cal Gulf profile is masked by sediments poured in at the 

apex of the cone by the glacial Mississippi River. 

Continental Rise 

The continental rise south of Mississippi and Ala-

bama has been described in connection with the Mississippi 

Cone. Off the west Florida continental slope there is no 

continental rise because the Mississippi Cone extends to 

the base of the west Florida Scarp. A continental rise is 

also lacking ofi* the eastern part of the Campeche escarp-

ment, but a narrow continental rise only a few kilometers 

wide is developed along the western portion of the Campeche 

escarpment. From the northwest corner of the Campeche 

escarpment around the v/estern and northern margins of the 

Sigsbee Abyssal Plain a continental rise is well developed; 

where the Sigsbee Scarp passes beneath the Mississippi 
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Cone, the continental rise of the western Gulf merges with 

the cone. The continental rise is commonly quite sraooth 

but has some minor features such as channels and small-

scale irregularities. 

Sigsbee Abyssal Plain and Knolls 

The Sigsbee Abyssal Plain is one of the flatest 

oceanic plains known, having gradients less than 1:0,000. 

The ohly topographic irregularities known on the Sigsbee 

Abyssal Plain are the Sigsbee Knolls. 

The Sigsbee Knolls, first discovered in 1954 Ewing 

et al. (195$) are small hills 10 to 20 kilometers in di-

ameter. Many of these structures crest below the present 

sea floor v/hile others rise as rauch as 350 meters above 

the surrounding abyssal plain. Heirtzler et al. (1966) 

report the absence of raagnetic anomalies over the knolls. 

Ewing et al. (1962) report no large gravity anoraalies 

associated with the knolls. These observations rule out 

the possibility of buried seamounts or igneous intrusions. 

On the basis of gravity observations Talv/ani and Ev/ing 

(1966) found the knolls to have a slightly lov/er density 

than the average density of the surrounding sediments. 

The knolls are suspected to be diapirs resulting from an 

inversion of density. Unfortunately, on the basis of 

present data it is not possible to determine v.hether these 

diapirs are composed of shale or salt. 
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Bryant and Pyle (1965) and Pyle (1966) reporb middle 

Miocene to early Pliocene sediment in a core raised frcm a 

knoll. The state of compaction of this sediment suggezts 

previous burial under several tens of meters of younger 

sediment. Bryant and Pyle (1965) speculate that upv/ard 

growth of the domes caused slumping of younger sediment, 

allowing the Tertiary section to be v/ithin coring range. 

Core 64A4-10 shows the Pleistocene section in this area to 

be over nine meters in thickness and composed entirely of 

pelagic sediments. 



CHAPTER II 

PREVIOUS \70RK 

General discussions of evolution, structure, and 

stratigraphy of the Gulf of Mexico and of the Gulf coastal 

region are given by Schuchert (1935), Eardly (1962), Moore 

(195^), King (1959), and Murray (1961). Major details of 

Gulf coast stratigraphy and structure are presented by 

Applin (1952), Toulmin (1952), Colle et al. (1952) Guzman 

(1952), and Nettleton (1952). 

In 1947 and 1951 Woods Hole Oceanographic Institu-

tion conducted the first extensive bottom sediment sampling 

program in the Gulf of Mexico. In 1953, Lamont Geological 

Observatory of Columbia University began geological and 

geophysical investigations in conjunction with V/oods Hole. 

Since 1961 Lamont, Texas Agricultural and Mechanical Uni-

versity Research Foundation, and Woods Hole have continued 

the work initiated in 1953. 

Significant geological and geophysical contributions 

have been made by Ewing et al. (195^, 1962), Moore and 

Curray (1963), Ewing and Antoine (1966), and Talwani and 

Ewing (1966). 

An intensive investigation of coastal, near shore, 

and shelf areas was conducted under the auspices of 

American Petroleum Institute Project 51 during the period 

14 
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1951 to 195^. Results of this research effort are pre-

sented as separate papers in Shepard (I96O). 



CHAPTER III 

DEFINITION OF TERÎ4S 

Í) Suspensoid cloud - a dilute, low velocity, distal 

bottom flov; transporting predominantly lutite and lesser 

amounts of silt. 

2) Bottora flow interval - a sediraent zone characterized 

in the lower portion by an indeterrainate nuraber of fine 

silt larainae and an upper zone of dark lutite lacking 

burroví raottles except near the top. Flow intervals repre-

sent a high frequency of deposition by suspensoid clouds 

during Pleistocene glacial periods. 

3) Pelagic interval - a sediment zone characterized by 

light colored, burrow mottled, foraminiferal, terrigenous 

lutite representing raaterial which accumulated by suspension 

settling. 

16 



CHAPTER IV 

METHOD OF STUDY 

Field Phase 

Sediment cores studied in this thesis were raised 

by raeans of a Ewing piston corer (Ericson and Wollin, 1956; 

1961). This type of deep sea coring device combines the 

piston coring principle developed by Kullenberg (1947) 

with that of the free fall corer of Hvorslev and Stetson 

(1946) by using hydrostatic pressure to overcome friction 

between the sediment and inner wall of the core pípe. 

The coring device consists essentially of a steel 

jacketed I3OO - pound lead weight to v/hich the core pipe 

is attached. The core pipe consists of 3" O.D. X 2-1/2" 

I.D. standard steel tubing in lengths of approxiraately 20 

feet. The pipes are attached to the core head and to each 

other by means of a sleeve and several rov/s of machine 

screv/s. This type of fastening device allows the corer 

to be disassembled and the core extruded without twisting 

and consequently disturbing the core. 

The core head and pipe are attached to a 1/2" steel 

trawl v/ire by means of a self-tightening clamp known as a 

come-along, which serves as a release mechanism. The come-

along is actuated by a five-foot lever from which a 120-

pound lead v.-eight is suspended by raeans of a I/8" steel 

17 
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wire. This weight hangs at a predeterrained length, usually 

10 to 15 feet below the cutting edge, and serves as a 

triggering raechanisra. Attached to the bottom of the lead 

weight is a free fall 1-1/4" corer approximately 2 feet in 

length. The corer is lined with plastic pipe. A sample 

taken with this device is maintained in an upright position 

and kept wet until ready for study at a land based labo-

ratory. The 120 pound lead weight strikes the depositional 

interface first and allows the 5-foot trigger arm to rise 

and release the core head which falls free the last 10 to 

15 feet. The end of the trawl wire is connected to a 

piston which consists of a series of leather cups similar 

to a conventional v/ater pump piston. 

V/hen the corer is being assembled the trav/1 wire is 

threaded dov/n through the core head and attached to the 

piston v/hich is placed on top of the brass core catcher 

located iramediately above the cutting edge. As the cutting 

edge strikes the sediment, the piston raoves up the pipe, 

creating a vacuum, 

The piston corer has two marked advantages over the 

pistonless corer: (1) much longer cores can be taken be-

cause the friction has been reduced, and (2) there is no 

appreciable vertical shortening of the sedimentary section 

by squeezing aside soft layers as friction between the 

inner wall of the core pipe and the sediment increases. 

The common presence of filled and unfilled, undistorted 
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circular cross sections of burrows at any depth in the 

core constitutes good evidence that no measurable short-

ening has occurred. This becomes very important when 

correlating from core to core, because thicknesses among 

correlative zones are assuraed to reflect differences in 

rate of sediment accretion rather than mechanical short-

ening. 

After the corer has been raised and secured in its 

rack along side the ship it is disassembled and the pipes 

are brought on board for extrusion* 

Shipboard core extrusion is accoraplished by pulling 

the loaded core pipe over a stationary rod of approxiraately 

the sarae diameter, thus forcing the core out the end of the 

pipe where it is caught in a plastic sheet-lined semi-

circular steel tray. Trays are properly marked so as to 

insure continuity and then transfered into the shipboard 

core laboratory. Once inside the laboratory the cores are 

measured to the nearest centimeter, and the approxiraately 

2 to 3 raillimeter thickness of outside smear is removed 

from one surface by scraping with a knife. This makes it 

possible to observe changes in color and lithology in the 

core. A raegascopic description is written noting type of 

sediraent, general consistency, color, and any unusual 

characteristics. Samples of approximately five grams are 

taken at each change in lithology, or if no lithological 

changes are apparent, every meter. The samples are v/ashed 
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through a 74 micron sieve and examined under a binocular 

raicroscope. Mineral grains and biogenic material, if 

present, are identified and recorded. Chemical tests for 

iron, sulfur, manganese, and phosphate are performed and 

the results recorded. 

The cores are sealed in plastic sheets and placed 

in galvanized steel tubes until they can be transported 

back to the land based laboratory for more detailed study. 

Laboratory Phase 

Upon arrival at a land based laboratory the cores 

are removed from their shipping containers, split longi-

tudinally in equal halves v/ith a knife, and placed in 

properly marked 245 centimeter lengths of enameled steel 

trays. The split cores are photographed before shrinkage 

due to water loss occurs. The shipboard core description 

is checked and necessary changes or additions are raade. 

Details of structure such as fine bedding and burrows are 

more clearly discernable after splitting. 

Samples are taken at varying intervals. For the 

purpose of this study, 10 to 15 gram samples v.̂ere taken 

every 10 centimeters from the top of the core dov.Ti to 100 

centimeters, and every 50 centimeters thereafter. A rea-

sonable degree of care must be exercised to prevent con-

tamination of samples. The most serious source of con-

tamination is the 2 to 3 millimeter thick outer smear v.hich 
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results from frictional drag betv/een the core and inner 

wall of the core pipe. All trace of this material must be 

removed during sampling. 

The samples are air dried, weighed to the nearest 

tenth gram, and washed on a 74 micron sieve. The coarse 

fraction remaining on the sieve is removed, dried and the 

resulting v/eight reduced to percentage of original weight 

of the entire sample. Results are plotted on standard 

graph paper. The fine fraction is discarded unless there 

is some special reason to save it for further study such 

as clay minerals, coccoliths, discoasters, or diatoms. 

For study of foraminifera a quantity of coarse frac-

tion, sufficient to cover a 50 square centimeter microscope 

tray, is examined under a binocular raicroscope. Selected 

temperature sensitive planktonic species are noted and 

cliraatic variation curves are plotted. In construction of 

cliraatic curves, the top of the curve is by convention 

plotted in the center of the column. 



CHAPTER V 

SEISMICITY 

Press and Ewing (1952) cite the failure of earth-

quake phase Lg to propagate across the Gulf of Mexico as 

evidence that a typical continental crust does not exist 

under the main basin and therefore the main basin is not 

underlain by a subsided continental block. 

Gutenberg and Richter (1954) report no earthquakes 

in the Gulf of Mexico and few in the southern United 

States, western Cuba, or Yucatan. Shocks from the circum-

Pacifjc belt come near the Gulf of Mexico only at the 

Isthmus of Tehuantepec. 

It is significant that no earthquakes have been re-

ported near the three major scarps which bound the main 

basin of the Gulf. Greenraan and Le Blanc (1956) suggested 

vertical faulting vdth 5,000 to 10,000 feet of throw on 

these scarps during the late Pleistocene or early Recent, 

but because Tertiary mountain belts remain moderately 

seismic it seems probable that any major faulting in the 

Gulf of Mexico must have occurred much earlier, perhaps 

as late as early Tertiary. 

22 



CHAPTER VI 

MICROPALEONTOLOGICAL INVESTIGATION 

Coarse fractions of norraal pe agic deep water sedi-

ments consist predominantly of tests of planktonic fora-

minifera. Coarse fractions are dependent on two variables: 

(1) the supply of lutite size terrigenous clastic material, 

and (2) productivity of planktonic forarainifera. Ewing 

et al. (195Ô) state "in the absence of serious interfer-

ence by turbidity currents, fluctuations of these variables 

should, on theoretical grounds, be felt over fairly wide 

areas, and should, therefore, be correlatable in adjacent 

cores." 

Surface water teraperature variations in the Pleis-

tocene should be recorded in bottora sediments as variations 

in relative frequences of temperature sensitive species of 

planktonic foraminifera. 

The species selected are sufficiently temperature 

sensitive to detect Pleistocene climatic changes. Reli-

ability of these species has been established by Schott 

(1935), Cushman and Henbest (1940), Phleger and Parker 

(1951), Ericson and V/ollin (1956), and Ericson et al. 

(1964). 

Zones of warra cliraate are marked by abundance of 

t h r ee sub-spec ies of Globorotal ia raenardii: G.ra. raenardii 

(d^Orbigny), G.ra. turaida (Brady), and G.ra. f lexuosa (Koch). 

23 
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Zones of cool climate are characterized by: Globorotalia 

hirsuta (d'Orbigny), G. scitula (Brady), and Globi^erina 

inflata (d'Orbigny). 

There is some question as to the co-existence of 

sub-species, however, these samples represent a thana-

tocoenose of planktonic foraminifera. Emiliani (1954) 

demonstrated by oxygen isotope analysis that Globorotalia 

raenardii tumida reflects a lov/er temperature than G.m. 

menardii, concluding that G.m. tumida occupies a deeper, 

and therefore, colder habitat. If this is true, the tv/o 

sub-species are not sympatric. 

Faunal correlation of nine cores is shown in Figure 

4. Cores 64A4-5 and 6 are from the Sigsbee Abyssal Plain; 

9, ^, 13, and 10 were taken from the knolls that rise 

above the abyssal plain, and 22 and 25 v/ere taken on the 

upper continental slope. 

The upper zone in all cores contains Globorotalia 

menardii in abundance and is considered to be post Pleis-

tocene. Ericson et al., (I964) by means of radiocarbon 

dating have deterrained the base of the upper zone to be 

11,000^500 years B.P., even though the thickness varies 

considerably. Iramediately belov/ the upper zone Globoro-

talia menardii becomes rare to non-existent while Globoro-

talia inflata, a cool v.̂ ater form, becoraes abundant. This 

cool zone is upper V/isconsin. Subjacent to this cool zone 

is a zone containing the abundant but nov/ extinct species 
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Globorotalia menardii fluxuosa. a warm water indicator. 

Ericson and V̂ ollin (1956) believe this warm zone represents 

an interstadial in the Wisconsin. Emiliani (1955, 195Ô) 

believes this warm zone to be of Sangamon age. In general, 

Emiliani^s curves based on oxygen isotope analysis, agree 

with those of Ericson based on relative abundance of warm 

and cold water forarainifera. The top of the G.m. flexuosa 

zone is raarked by a layer of vitric volcanic ash approxi-

mately one centimeter in thickness. The ash layer was not 

present in cores taken on the abyssal plain, Ewing et al.. 

(195^) have found the ash layer at a depth of nine meters 

in core A1Ô5-33 raised from 19^4 fathoms at 25^01«N 

90^46*V7. Therefore, the late Wisconsin section has a known 

thickness of eight raeters in core A1Ô5-33 but is in excess 

of Ô30 centiraeters in core 64A4-6. The correlative section 

in cores raised from the Sigsbee Knoll and not affected by 

bottora flows ranges in thickness frora 150 to 250 centiraeters. 

Below a depth of approximately one meter in abyssal 

plain cores the concentration of planktonic foraminifera 

is negligible. (Figure 5). Adult forms are almost entirely 

absent. There is no knovm process other than dilution that 

can satisfactorily explain the near absence of adult plank-

tonic foraminifera in this zone. Current winnowing may be 

ruled out on the grounds that it v/ould tend to concentrate 

the coarser raaterial rather than remove it. Both the 

knolls and the abyssal plain are well above the critical 
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depth for carbonate solution. There is no reason to be-

lieve that planktonic foraminifera would be selectively 

deposited on knolls and not accumulate only a fev/ meters 

away on the abyssal plain. It appears likely that zones 

impoverished in planktonic foraminifera represent tiraes of 

rapid deposition of fine terrigenous clastic material. 



CHAPTER VII 

TEXTURE AND MINERALOGY 

Coarse fraction percentages are useful in distin-

guishing between sediments of normal pelagic deposition 

and sediments of rapid accumulation, rapid deposition being 

suspected when the percentage of coarse fraction changes 

abruptly. An excellent example of this change is the Hol-

ocene-Pleistocene boundary in cores of abyssal plain'facies. 

(Figure 5). 

Core sections stored in steel trays tend to dry out. 

Textural variations, particularly grading, may be observed 

by re-examining dried cores. Shrinkage of deep sea sedi-

ments upon drying is proportional to the ratio of lutite 

size material to relatively coarser, finely divided quartz. 

Consequently, a dry core containing graded layers tends to 

taper sraoothly frora the base v/here the proportion of coarse 

raaterial is relatively large and little shrinkage occurs 

to the top where lutite size raaterial predominates and 

shrinkage is correspondingly greater. 

Milne and Earley (195^) report rivers east of the 

Mississippi River transport clay mineral assemblages in 

which raontraorillonite and kaolinite predominate over illite. 

The Mississippi River is rich in raontmorillonite and con-

tains lesser amounts of kaolinite and illite. Samples 
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taken from the shelf edge appear to have originated frora 

the Mississippi River because they contain a high propor-

tion of raontmorillonite; however, they show an increase 

in illite over the sediments at the mouth of the Missis-

sippi River. Grim and Johns (1954) indicate that Guadalupe 

River sediments in the Rockport, Texas area are charac-

terized by a high raontmorillonite content, but clay min-

erals in bays in the Rockport vicinity are predominantly 

illite and chlorite. Montmorillonite content increases as 

the continental shelf is crossed (Shepard and Moore, 1955). 

Murray and Harrison (1956) found montmorillonite the domi-

nant clay mineral in cores raised from the crests of the 

Sigsbee Knolls, flanks of the knolls, and adjacent abyssal 

plain. The montraorillonite content of these sediments is 

approximately tv/ice that of illite and chlorite, which are 

the dominant clay minerals in a raarine environraent. 

These findings appear to support the conclusion 

that in the Pleistocene the Mississippi River v;as the n:ajor 

source of sediraent supply for the deep Gulf of Mexico. 
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CHAPTER VIII 

GORE DESCRIPTIONS AND INTERPRETATION 
OF DEPOSITIONAL IffiCHANICS 

The location of cores studied in this thesis are 

shown on Figure 1. The geographical position, water depth, 

core length, and physiographic provinces are listed in 

Figure 2. 

The twelve cores raised frora the Sigsbee Abyssal 

Plain of the Gulf of Mexico are similar. Correlation of 

two abyssal plain cores has been presented in an earlier 

section. Because the lithologies of abyssal plaih cores 

are so similar, only one, 64A4-5, will be described here 

in detail. 

The top 37 centimeters of core 64A4-5 consists of 

light yellowish brov/n, moderately soft, burrow mottled 

calcilutite. The greater than 74 micron coarse fraction 

is 11.5^, and consists alraost entirely of tests of warm 

water species of planktonic foraminifera. Good faunal 

correlation exists betv/een tops of all abyssal plain cores. 

The base of this upper, v/arm water, calcilutite zone has 

been dated ll,000"l500 B.P. by means of radiocarbon and is 

believed to represent the end of the V/isconsin Glacial 

(Ewing et al., 195^ & Ericson and Wollin, 1964). 

The 37 to 61 centimeter zone is composed of olive 

gray very soft slightly calcareous lutite. The coarse 
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fraction of a 16 gram sample v/eighs less than 0.01 gram 

and consists of comminuted tests of foraminifera, a few 

tests of juvenile foraminifera, and a fev/ quartz grains. 

The texture of the 37 to 61 centimeter zone is very horao-

geneous, much like vaseline. This unit is believed to 

represent rapid deposition by distal suspensoid clouds 

which traveled v/ell beyond channels of the Mississippi 

Cone. The lower contact is sharp and distinct. 

Between 61 and 95 centimeters is another pelagic 

interval consisting of light olive gray, moderately soft, 

burrow mottled calcilutite. Lithologically and faunally 

the 61 to 95 centimeter zone is quite similar to the top 

37 centimeters. The coarse fraction decreases from 10.2^ 

at 70 centimeters to only a trace at 90 centimeters. The 

90 to 95 centimeter zone is not burrov/ raottled. Mottling 

begins at 90 centiraeters and becoraes raore prevalent tov/ard 

the top of the section. This unmottled zone reflects the 

time required for mud feeding organisras to recolonize the 

area after they have been buried by rapidly deposited 

clastic sediments. 

Belov/ 95 centimeters the core consists of 15 units, 

ranging in thickness frora 20 to 174 centimeters, that re-

flect alternations of relatively thinner pelagic intervals 

and relatively thicker clastic intervals rapidly depositcd 

by bottom flô /̂s. Typically, these flow intervals consist 

of olive gray moderately v;ell corapacted lutite and 
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calcilutite that has a uniform texture. The base of the 

flov/ interval is sharp and well defined and in many in-

stances marked by one or more 1 to 3 raillimeter thick 

laminae of mixed assemblage foraminiferal tests. Toward 

the tops of flow unit intervals rev/orking and mixing of 

sediment by mud feeding organisms becomes more apparent. 

In general, the sediment in this upper burrowed zone be-

comes more calcareous and lighter in color due to the 

extraction of the finely divided organic material by the 

raud feeding organisms. At the flow interval base, the 

coarse fraction is less than 0.01 grams. V.'hen possible 

to check these flov/ intervals the assemblage of planktonic 

foraminifera invariably reflects glacial cliraates. The 

interval from 664 to 7O5 centiraeters records deposition 

by carbonate bottom flov/s similar to the previously de-

scribed clastic flow intervals. The carbonate v/as derived 

from the high carbonate Campeche Banks, the only proxiraal 

source, rather than the Mississippi Cone. This high car-

bonate flow interval consists of light olive gray moderately 

v/ell compacted calcilutite. 

The clastic flov/ intervals of the Sigsbee Abyssal 

Plain appear to be excessively thick when the distance 

from the probable source area is considered. In the in-

stance of core 64A4-5 this involves a distance of approx?-

raately 900 kilometers along the probable flow route from 

the head of the Pleistocene Mississippi River Submarine 
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Canyon. Because of homogeneous texture and extreraely fine 

grain size some of these flov/ intervals appear to be as 

rauch as 174 centimeters thick, but it has been shov.Ti that 

these clastic intervals often consist of an indeterminate 

number of thin larainae that are detectable only by radi-

ography (Arnold H. Bouma, personal comraunication, 1967). 

The clastic intervals probably record a high frequency of 

deposition of fine laminae by suspensoid clouds transport-

ing silt and lutite to distal portions of the abyssal 

plain beyond the Mississippi Cone. 

A total of seven sediraent cores v/ere raised frora 

the Sigsbee Knolls. The faunal correlation of 64A4-^, 9, 

10, 11 and 13 was presented in a previous section. Knoll 

cores are all quite similar lithologically, each, typically 

displaying an upper zone containing v/arra v/ater foraminifera 

and consisting of light yellovish brown, soft, burrow 

raottled calcilutite. The remainder consists of brown and 

light olive gray, moderately well compacted, burrow raottled 

calcilutite. (Figure 7 Core 13)- All knoll cores contain 

a vitric volcanic ash layer at varying depths in the core. 

The ash has a refraction index of 1.49^. Cores 64A4-S, 9, 

11, and 13 are from knoll flanks and contain a zone up to 

30 centimeters in thickness of material apparently deposited 

as bottom flow intervals. These zones were probably de-

posited as bottom flov/ intervals. These zones were probably 

deposited at a time when abnormally large volumes of clastic 
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sediment v/ere introduced into the area frora the Mississippi 

submarine canyon. All of these flow intervals found on 

the knolls v/ere deposited during the last half of the 

V/isconsin glacial stage and none are recorded in the brief 

interglacial during the V/isconsin. (Figure 6). Darker, 

non-burrowed, relatively coarse-grained clastic intervals 

containing a low percentage of planktonic foraminifera are 

absent on knoll crests. The fact that such intervals in-

crease in frequency and thickness down the knoll flanks 

and on the abyssal plain constitutes additional evidence 
t 

supporting a bottora flow origin for this raaterial. 

Ewing et al., (195^) consider each of the graded 

layers both on the abyssal plain and on the knoll flanks 

to represent deposition by a single turbidity current, yet 

Greenman and Le Blanc (1956) conclude that the deposits 

are not graded and that it is unlikely that they could 

have been deposited by turbidity currents. Greenman and 

Le Blanc (1956) object to a bottora flov/ origin for sedi-

ments in the Sigsbee Abyssal Plain because the sediiaents 

are not distinctly graded. In discussing the mixture of 

shallov/ and deep v/ater foraminifera found in some of the 

deep basin cores they state, "If turbidity current trans-

port v/ere involved here, one v/ould expect a more or less 

defined layering and separation into tvo faunas." Hov/-

ever, as Ev/ing et al. , (195^) point out, "it v/culd be a 

unioî e turbiditv current indeod that could flov; over the 
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ocean floor without incorporating within it the upper 

layers of pelagic sediment," and thus see no reason why 

clear-cut layering is demanded. Even though many of the 

cores used in this study show distinct grading it is not 

necessary that bottom flow deposits be graded in the classi-

cal sense. 

To deposit bottom flow intervals up to 30 centi-

meters thick by individual turbidity currents on knoll 

flanks, and in excess of 100 centiraeters on the abyssal 

plain, would require introduction of prohibitively large 

sediment volumes. The concept of Ewing et al. (195Ô) 

is therefore held untenable. 

It is significant to note the sharp increase in 

bottom flow interval frequency and thickness from the 

continental rise off the Texas coast tov/ard the abyssal 

plain* This fact suggests that the clastic sediment was 

deposited by lov/ velocity distal suspensoid clouds which 

traveled parallel to the strike of the continental rise. 

As previously mentioned, electro-sonic profiles 

(ESP) reveal a system of ridges parallel to the east 

Mexico coast v/hich would have trapped all bottora flow sedi-

ment transported from the Mexican Coast. ESP records also 

indicate that the Sigsbee Abyssal Plain overlaps the con-

tinental rise (Ewing and Antoine, 1966). Absence of a 

continental rise off the Campeche Scarp and the fact that 

the Sigsbee Abyssal Plain abuts against the scarp precludes 
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continued transportation of large sediment voluraes from 

the Carapeche Banks. 

Frequency of bottom flow intervals, separated by 

pelagic intervals, increases progressively from the western 

Sigsbee Abyssal Plain tov/ard the Mississippi Cone. The 

Mississippi Cone, v/hose apex lies at the raouth of the Mis-

sissippi River Submarine Canyon, curves southwest, merging 

with the Sigsbee Abyssal Plain. The Sigsbee Abyssal Plain 

then appears to represent a fringe of suspensoid cloud de-

posits associated v/ith the enormous cone (Figure Û), 

In view of the fact that rauch of the Pleistocene 

sediment nov/ found in the Sigsbee Abyssal Plain was intro-

duced as bottom flov/s, the Sigsbee Knolls are of consider-

able importance in studying depositional processes in the 

deep Gulf of Mexico because of their presence as topo-

graphic highs on a flat surface. Bottom flov/ intervals 

are found in great abundance on the abyssal plain and oc-

casionally on the knoll flanks, but are absent near the 

crests of higher knolls. 

It thus appears firmly established that suspensoid 

clouds flowing dov/n the outer Mississippi Cone deposited 

clastic flow units along the strike of the continental 

rise. 
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CHAPTER IX 

SUM^RY AND CONCLUSIONS 

Bottom sediment cores raised from the Gulf of Mexico 

show a marked consistency in relation to the depositional 

environment. All cores studied have a post-Pleistocene 

upper layer of v/arra water, burrow-mottled, foraminiferal 

calcilutite. Pleistocene sediraents of the Sigsbee Abyssal 

Plain consist of an indeterminant number of bottom flov/ 

intervals diluting the norraal pelagic section to such an 

extent that pelagic sediraent appears only as thin sepa-

rations at the tops of bottom flov/ intervals. Sediments 

from the Sigsbee Knolls and continental slope resemble the 

post-Pleistocene section throughout; hov/ever, they contain 

alternating zones of warra and cold v.ater pelagic foramini-

fera. The flanks of knolls are marked by bottom flov/ units 

interbedded v/ith norraal pelagic intervals. Bottora flow 

intervals occurred during glacial periods as indicated by 

teraperature sensitive planktonic forarainifera. 

The ridge systera along the eastern coast of Mexico 

precludes bottora floxv transport of sediment from that area. 

The sharp increase in bottom flov/ interval frequency and 

thickness from the continental rise off the Texas coast 

tov/ard the abyssal plain and the absence of submarine can-

yons along the Texas coast, precludes that area as an orjgin 
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for bottom flows. The relatively small volurae of sediment 

frora the high carbonate Campeche Banks is readily identi-

fiable in deep Gulf sediments. Absence of a continental 

rise off the Campeche Scarp and the fact that the Sigsbee 

Abyssal Plain abuts against the scarp precludes transpor-

tation of large sediment volumes from that region. Fre-

quency of bottora flov/ intervals increases from the western 

Sigsbee Abyssal Plain tov/ard the Mississippi Cone and the 

Mississippi Cone raerges with the Sigsbee Abyssal Plain. 

The Sigsbee Abyssal Plain thus represents a distal fringe 

of suspensoid cloud deposits associated with the Missis-

sippi Cone. Evidence from Sî -̂sbee Knolls also supports a 

bottom flow origin for Sigsbee Abyssal Plain deposits. 



44 

LIST OF REFERENCES 

Applin, P. L., 1952, Sediraentary voluraes in the Gulf coast-
al plain of the United States and Mexico. Part I--
Volume of Mesozoic sediments in Florida and Georgia: 
Geol. Soc. America Bull., v. 63, p. 1159-1164. 

Bryant, W., and T. Pyle, I965, Tertiary sediraents from 
Sigsbee Knolls, Gulf of Mexico: Am Assoc. Petroleum 
Geologists Boll., v. 49, p. 1517-151^. 

Colle, J. , V/. F. Cookes, R. L. Denham, H. C. Ferguson, 
J. H. McGuirt, F. Reedy, and P. VJeaver, 1952, Sedi-
mentary volumes in the Gulf coastal plain of the United 
States and Mexico. Part IV--Volume of sediments in 
the v/estern Gulf coastal plain: Geol. Soc. America 
Bull., V. 63, p. 1193-1200. 

Cushman, J. A., and L. G. Henbest, 1940, Geology and bi-
ology of North Atlantic deep sea cores; Part 2, Fora-
minifera: U. S. Geol. Surv. Prof. Paper I96-A, p. 35-40. 

Eardly, A. J. , 1962, Structural geology of North America: 
2d ed., Nev/ York, Harper and Rovr, 743 p. 

Emiliani, C-, 1954, Depth habitats of some species of 
pelagic foraminifera as indicated by oxygen isotope 
analysis: Am. Jour. Sci., v. 52, p. 149-15^. 

1955, Pleistocene temperatures: Jour. Geology, 
V. 63, p. 53S-57á. 

195^, Ancient temperatures: Scientific Araerican, 
V. I9Ô, p. 54-63. 

Ericson, D. B. , 1961, Pleistocene climatic record in some 
deep sea sediment cores; Annals of the Nev/ York Acad. 
of Sci. V. 95, p. 537-541. 

and G. V.̂ ollin, 1956a, Correlation of six cores 
from the equatorial Atlantic and the Caribbean: Deep 
Sea Research, v. 3i P- 104-125. 

and 1956b, Micropaleontological and irotopic 
dêt'errainations of Pleistocene climates: Micropi leontolc£;y, 
v. 2, p. 257-270. 

and 1964, The deep and the past: ::ev; Yoî k, 
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AL 4-5 

Megascopic Description of a Split Core 

Latitude: 23^11.5^N Longitude: 94^10»W 
Corr.depth: 3751 M P.D.R. depth: 1990 fm. 
Date taken: 30 Márch 1964 Date opened: 27 April I964 
Date described: 2Û April I964 Date photo-
Described by: J. D. Suggs graphed: 2Ô April 1964 
Core length: 923 cm. Flow-in: 706 cm. 

0-37 cm.- Moderate yellowish brovm (IOYR5/A) moderately 
soft calcilutite. Mottling occurs throughout 
becoming more intense below 25 cm. The 
foraminifera content approximately 20^. 
Lower contact distinctly marked by a thin 
lamina of slightly indurated manganiferous 
calcilutite. 

37-61 cm.- Olive gray (5Y4/I) very soft calcilutite. 
Coarse fraction less than 1%, The 5Ô-61 cm. 
zone contains very finely disseminated materi-
al from the underalying Íayer. Distinct 
lower contact. 

61-95 cm.- Light olive gray (5Y6/I) moderately soft 
calcilutite. Mottling occurs throughout. 
The 7Ô-S6 cm. zone is highly mottled and the 
mottles are filled with slightly greenish 
calcilutite. Foraminifera content approxi-
mately é% above 70 cm. Below 70 cm. fora-
minifera decrease to less than 1%. Hydro-
troilite staining slight. Distinct lower 
contact. 

95-147 cm.- Olive gray (5Y4/1) moderately soft calcilu-
tite. Coarse fraction less than 1%, mostly 
comminuted foraminifera. The 144-147 cm. 
zone consists of very fine laminae of silty 
calcilutite. This zone is graded. Distinct 
lower contact. 

147-229 cm.- Olive gray (5Y4/1) moderately soft calcilu-
tite. The 147-153 cm. zone is slightly 
mottled. Coarse fraction less than l%y most-
ly comminuted foraminifera. The 225-229 cm. 
zone consists of fine laminae of silty cal-
cilutite. This zone is graded. Distinct 
lower contact. 
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AL 4-5 (continued) 

229-27â cm.- Olive gray (5Y4/1) moderately soft calcilu-
tite. The 24^-254 cm. zone is slightly 
mottled. Coarse fraction approxiraately l^, 
mostly comrainuted forarainifera. The 277-27^ 
zone consists of thin laminae of silty cal-
cilutite. This zone is graded. Distinct 
lov/er contact. 

27B-303 cra.- Olive gray (5Y4/1) moderately soft calcilu-
tite. The 27^-2^5 cm. zone is slightly 
mottled. Coarse fraction approximately 1% 
mostly comminuted foraminifera. Distinct 
lower contact. 

303-329 cm,- Olive gray (5Y4/1) moderately soft calcilu-
tite. The 303-306 cm. zone is slightly 
mottled. Coarse fraction approximately l^, 
mostly comminuted foraminifera. Distinct 
lower contact. 

329-351 cm.~ Olive gray (5Y4/I) moderately soft calcilu-
tite. The 329-333 cm. zone is mottled. Dis-
tinct lower contact. 

351-375 cm.- Olive gray (5Y4/1) raoderately soft calcilu-
tite. The 351-356 cm. zone is mottled. Dis-
tinct lower contact. 

375-398 cra.- Olive gray (5Y4/I) raoderately soft calcilutite. 
The 375-377 cra. zone is raottled. Distinct 
lower contact. 

39^-417 cra.- Olive gray (5Y4/1) raoderately soft calcilu-
tite. The 39Ô-408 cm. zone is raottled. Dis-
tinct lovrer contact. 

417-464 cm.- Olive gray (5Y4/1) moderately v/ell comrocted 
calcilutite, The 417-441 cm. zone is r.iottled 
and lighter in color. Foraminifera content 
approxiraately 5^ near the upper contact but 
decreases to less than 15- below 4/;0 cra. The 
433-434 cra. zone appears to be slightly more 
compacted. The 46I-464 cm. zono contains 
several very finc laminae and aprear to be 
graded. Distinct lov;er contact. 
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AL 4-5 (continued) 

464-490 cm.- Olive gray (5Y4/I) moderately v/ell corapacted 
calcilutite. The 464-472 cra. zone is slight-
ly raottled. The 4^8-490 cra. zone contains 
several thin larainae that appear to be graded. 
Distinct lov/er contact. 

49O-664 cm.- Olive gray (5Y4/1) moderately well corapacted 
calcilutite. The 490-529 cra. zone is raottled. 
Coarse fraction consists of less than 1% cora-
minuted foraminifera. The 662-664 cm. zone 
consists of thin laminae of graded silty cal-
cilutite. Distinct lower contact. 

664-705 cra.- Light olive gray (5Y6/I) raoderately well com-
pacted calcilutite. The 664-671 cm. zone is 
mottled. Coarse fraction consists of less 
than 1% forarainifera, raostly comminuted. The 
704-705 cm. zone contains several thin graded 
laminae. Distinct lov/er contact. 

704-745 cm.- Olive gray (5Y4/1) raoderately well corapacted 
calcilutite. The 705-715 cra. zone is raottled. 
The 744-745 cra. zone contains several very 
thin graded larainae. Distinct lov/er contact. 

745-776 cra,- Olive gray (5Y4/1) raoderately v/ell compacted 
calcilutite. The 745-757 cm. zone is mottled. 
The 774-776 zone contains several thin graded 
laminae of silty calcilutite. Distinct lo>/er 
contact. 

776-923 cm.- Olive gray (5Y4/1) moderately v;ell compacted 
calcilutite. The 776-7^6 cm. zone is slight-
ly mottled. Coarse fraction less than 1%, 
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AL 4-6 

Megascopic Description of a Split Core 

Latitude: 23°33'N Longitude: 92̂ 54'V/ 
Corr. depth: 3760 M P.D.R. depth: 1990 fm. 
Date taken: 31 March I964 Date opened: 2Û April I964 
Date described: 29 April I964 Date photo-
Described by: J. D. Suggs graphed: 29 April I964 
Core length: 930 cm. Flow-in: Ô26 cm. 

O-36 cm,-

36-55 cm.-

55-159 cra.-

159-179 cra.-

179-193 cra.-

Moderate yellowish-brov/n (IOYR5/4) soft cal-
cilutite. Mottling occurs throughout. The 
forarainifera content approxiraately 15/̂ . 
Lower contact marked by a distinct thin 
lamina of slightly indurated manganiferous 
calcilutite. 

Olive-gray (5Y4/I) soft calcilutite. No 
coarse fractions. Distinct lov/er contact. 

Light olive-gray (5Y6/1) soft calcilutite. 
The 55-79 cm. zone is highly mottled. The 
7^-79 zone contains a laraina of hydrotroilite. 
The 79-I58 cm. zone contains finely dissemi-
nated specks of hydrotroilite. The I58-I59 
cm. zone contains a lamina of assorted cal-
careous test fragments. Foraminifera content 
approximately 5% in the 55-79 cm. zone but 
decreases to less than l^ belov/ 79 cra. Dis-
tinct lov/er contact. 

Light olive-gray (5Y6/1) raoderately v/ell com-
pacted calcilutite. Foraniinifera content 
approxiraately 5^^, The 159-170 cm. zone is 
stained by hydrotroilite. Mottling occurs 
throughout. The 170-179 cm. zone is greenish 
in color. Gradational lov/er contact. 

Olive gray (5Y4/I) moderately v/ell compacted 
calcilutite. The 179-1£̂ '3 crr.. zone is slight-
ly mottled. The 192-193 c:r.. zone contains a 
very thin lanina of foraminifera. Moderate-
ly distinct lov/er contact. 
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AL 4-6 (continued) 

193-254 cm,- Olive gray (5Y4/I) moderately v/ell compacted 
calcilutite. The 193-210 cra. zone is slight-
ly mottled. Coarse fraction less than l^. 
The 253-254 cm. zone contains a thin lamina 
of foraminifera. Distinct lower contact. 

254-270 cra.- Olive gray (5Y4/I) raoderately v/ell corapacted 
calcilutite. The 254-262 cra. zone is slight-
ly mottled. Distinct lower contact. 

270-305 cm.- Olive gray (5Y4/I) moderately well corapacted 
calcilutite. The 270-276 cra. zone is slight-
ly mottled. Distinct lov/er contact. 

305-321 cm,- Olive gray (5Y4/I) moderately v;ell compacted 
calcilutite. The 305-308 cm. zone is slight-
ly mottled. Distinct lower contact. 

32I-405 cm.- Olive gray (5Y4/1) moderately v/ell compacted 
calcilutite. Coarse fraction less than 1%, 
No mottling occur. The 403-405 cra. zone con-
tains several thin larainae. Distinct lower 
contact. 

405-435 cm,- Olive gray (5Y4/I) moderately v;ell com.pacted 
calcilutite. The 405-407 cm. zone is very 
slightly mottled. Distinct lov/er contact. 

435-454 cra.- Olive gray (5Y4/1) raoderately v/ell compacted 
calcilutite. The 435-436 cra. zone has a very 
faint suggestion of raottling. Distinct lower 
contact. 

454-468 cm.- Olive gray (5Y4/1) moderately v/ell conpacted 
calcilutite. The 454-456 cm. zone is slight-
ly mottled. Distinct lov/er contact. 

468-488 cm.- Olive gray (5Y4/1) moderately well compacted 
calcilutite. The 468-474 cm. zone is raottled. 
Distinct lov/er contact. 

488-515 cm.- Olive gray (574/1) moderately v/ell coi-pacted 
calcilutite. The /:88-505 cm. zone is mottled. 
Distinct lov/er contact. 

515-545 cm.- Olive gray (5Y4/1) raoderately v.-ell compacted 
calcilutite. The 515-520 cm. zone is mottled. 
Distinct lover contact. 
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AL 4-6 (continued) 

545-572 cm.- Olive gray (5Y4/1) moderately well compacted 
calcilutite. The 545-551 cm. zone is mottled. 
Distinct lower contact. 

572-599 cm.- Olive gray (5Y4/1) moderately well compacted 
calcilutite. The 572-578 cm. zone is mottled. 
Distinct lov/er contact. 

599-631 cm,- Olive gray (5Y4/1) moderately well compacted 
calcilutite. The 599-602 cm. zone is mottled. 
Distinct lower contact. 

631-644 cra.- Olive gray (5Y4/1) moderately well compacted 
calcilutite. The 631-635 cm. zone is mottled. 
Distinct lower contact. 

644-668 cm.- Olive gray (5Y4/1) moderately v/ell compacted 
calcilutite. The 644-650 cm. zone is mottled. 
Distinct lower contact. 

668-729 cm.- Olive gray (5Y4) moderately v/ell compacted 
calcilutite. The 668-694 cm. zone is raottled. 
The 668-680 cra. zone is lighter in color and 
has slight hydrotroilite staining. Distinct 
lower contact. 

729-753 cra.- Olive gray (5Y4/I) moderately well compacted 
calcilutite. The 729-733 cm. zone is mottled. 
Distinct lower contact. 

753-875 cm.- Olive gray (5Y4/I) moderately v/ell corapacted 
calcilutite. The 753-770 cra. zone is mottled. 
The 872-875 cm. zone contains several larainae 
of silty calcilutite. Distinct lower con-
tact. 

875-907 cm.- Light olive gray (5Y6/1) moderately v/ell con-
pacted calcilutite. The 875-882 cra. zone is 
mottled. The 905-907 cm. zone consists of a 
very fine grain carbonate material. Dis-
tinct lov/er contact. 

907-930 cm.- Olive gray (5Y4/I) moderately v/ell corapacted 
calcilutite. The 907-912 cm, zone is mottled. 
The 927-930 cm. zone contains several laminae 
of a very fine-grained carbonate rnaterial. 
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Al 4-Ô 

Megascopic Description of a Split Core 

Latitude: 23°40»N Longitude: 92°38»W 
Corr. depth: 3760 M P.D.R. depth: I955 fm 
Date taken: 31 March I964 Date opened: 1 May I964 
Date described: 1 Máy I964 Date photo-
Described by: J. D. Suggs graphed: 1 May I964 
Core length: 86O cm. Flow-in: 849 cm. 

0-92 cm.- Moderate yellowish brovm (10YR5/4) soft cal-
cilutite. Foraminifera content approximately 
20%. Mottling occurs throughout. Distinct 

' lower contact marked by two laminae of 
slightly indurated manganiferous calcilutite. 

92-129 cm.- Light olive gray (5Y6/1) moderately soft cal-
cilutite. The 92-120 cm. zone is mottled 
and contains approximately 5^ foraminifera. 
The 120-219 cm. zone is slightly greenish 
in color and has a coarse fraction of less 
than \%, Distinct lower contact. 

129-200 cm.- Light olive gray (5Y6/1) moderately soft cal-
cilutite. The 129-170 cm. zone is mottled, 
Foraminifera content approximately 5^. 
Pteropod content approximately 3^. The I70-
193 cm, zone is darker in color. The 170-
200 cm. zone contains numerous laminae of 
graded silty calcilutite. Distinct lower 
contact. 

200-273 cm.- Olive-gray (5Y4/1) moderately soft calcilu-
tite. The 200-250 cm. zone is slightly 
mottled. Hydrotroilite specks and staining 
are common. The 250-273 cm. zone contains 
numerous laminae of graded silty calcilutite. 
Forarainifera content approximately 5/̂ . Lov/er 
contact somewhat disturbed but distinct. 

273-340 cm.- Brownish-gray (5YR4/1) raoderately well cora-
pacted calcilutite. The 273-330 zone is 
mottled. The 329-330 cra. zone contains a 
laraina of hydrotroilite. Below 330 cra. the 
sediment becoraes darker in color. The 335-
340 cm. zone contains numerous graded laminae 
of silty calcilutite. Distinct lower contact. 
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AL 4-8 (continued) 

340-400 cm.- Brov/nish-gray (5YR4/1) raoderately \JO11 cora-
pacted calcilutite. Mottling occurs through-
out. Hydrotroilite staining and specks are 
coramon. The 395-400 cm. zone contains sev-
eral larainae of silty calcilutite. Distinct 
lower contact. 

400-441 cra.- Brov/nish gray (5Y4/1) raoderately well cora-
pacted calcilutite. Very slight raottling 
occurs. Hydrotroilite specks occur in the 
400-415 cra. zone. The 421-422 cm. zone con-
tains a lamina of hydrotroilite. The 439-
441 cm. zone is darker in color. Distinct 
lower contact. 

441-526 cm.- Dark yellowish brown (10YR4/2) moderately 
v/ell corapacted calcilutite. Foraminifera 
content approximately 10̂ .̂ Very slight mot-
tling occurs. The 518-519 cm. zone contains 
a lamina of vitric volcanic ash. Distinct 
lower contact. 

526-664 cm.- Pale yellowish-brown (10YR6/2) moderately v/ell 
compacted calcilutite. Foraminifera content 
approximately 10/-. Slight raottling occurs 
throughout. Distinct lower contact. 

664-799 cra.- Olive gray 5Y4/I) raoderately v/ell compacted 
calcilutite. Forarainifera content approxi-
mately 5^. Hydrotroilite staining occurs 
throughout. Distinct lower contact. Slight 
mottling occurs. 

799-853 cm.- Brownish-gray (5YR4/1) moderately v/ell com-
pacted calcilutite. Slight mottling and 
hydrotroilite staining present. Forarainifera 
content approxiraately 5^. Distinct lower 
contact. 

853-860 cm.- Light o l i v e - g r a y (5Y6/I) modera te ly v/ell com-
pacted calcilutite. Forarainifera content 
approxiraately 20^. 

file:///jo11
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AL 4-9 

Megascopic Description of a Split Core 

Latitude: 23^36'N Longitude: 92025»W 
Corr. depth: 3760 N P.D.R. depth: 1962 fm. 
Date taken: 1 April 1964 Date opened: 6 May 1964 
Date described: 7 May 1964 Date photo-
Described by: J. D. Suggs graphed: 6 May 1964 
Core length: 771 cm. Flow-in: 842 cm. 

0-73 cm.-

73-136 cm.-

136-188 cm.-

188-274 cm,-

274-330 cm.-

330-395 cm.-

Moderate yellowish-brov/n (10YR5/4) moderately 
soft calcilutite. Mottling occurs through-
out. The sediment becomes slightly darker 
in color below 60 cm. Foraminifera content 
approximately 20^. Distinct lower contact. 

Olive-gray (5Y4/1) raoderately soft calcilu-
tite. The 73-120 cm. zone is highly mottled. 
The 120-136 cm. zone contains numerous lami-
nae of lutaceous silt. 

Olive gray (5Y4/1) moderately soft calcilu-
tite. The I36-I5O cm. zone is slightly 
mottled. The sediment becomes darker in 
color below I50 cm. The 183-188 cm. zone 
contains several laminae of graded lutaceous 
silt. Distinct lower contact. 

Olive-gray (5Y4/I) moderately soft calcilu-
tite. The 188-242 cm. zone is highly mottled 
and contains hydrotroilite specks. The 242-
274 cm. zone contains numerous laminae of 
lutaceous silt. Distinct lov/er contact. 

Light olive-gray (5Y6/1) moderately v/ell com-
pacted calcilutite. The 274-320 cm. zone is 
highly mottled. Below 320 cm. the sediment 
becomes darker in color. The 325-330 cm. 
zone contains several laminae of lutaceous 
silt. Distinct lower contact. 

Brownish-gray (5YR4./1) moderately v/ell com-
pacted calcilutite. The sediment becomes 
darker in color below 38O cm. Mottling occurs 
throughout. The 330-380 cm. zone has slight 
hydrotroilite staining. The mottling in the 
385-395 cm, zone is very fine. The 393-395 
cm. zone contains a silty lamina. Distinct 
lower contact. 
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AL 4-9 (continued) 

395-440 cm.- Brov/nish-gray 5YR4/1) moderately v:ell com-
pacted calcilutite. Mottling occurs through-
out. The sediment becomes darker in color 
and the mottling becomes very fine below 
425 cm. Slight hydrotroilite staining occurs 
in the 395-425 cm. zone. The 438-440 cm. 
zone is slightly silty. Irregular but dis-
tinct lower contact. 

44O-642 cm.- Light olive-gray (5Y6/I) raoderately v/ell com-
pacted calcilutite. Slight hydrotroilite 
staining occurs in the 440-455 cm. zone. 
Mottling occurs throughout. The 527-529 cra. 
zone contains an inclusion of vitric volcanic 
ash. Belov/ approximately 550 cra. sediment 
becomes raoderate yellowish brov/n in color. 
Gradational lov/er contact. 

fl 

462-770 cra.- Olive-gray (5Y4/1) raoderately well corapacted 
calcilutite. The 656-657 cra., 674-675 cra. 
and 704-705 cm. zones contain thin laminae 
of silty calcilutite. Hydrotroilite stain-
ing and raottling occur throughout, Color 
variation is considerable. Distinct lower 
contact. 

770-771 cra.- Light olive-gray (5Y6/1) raoderately well cora-
pacted calcilutite. 
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AL 4-10 

Megascopic Description of a Split Core 

Latitude: 23^46'N Longitude: 92^25'^ 
Corr. depth: 3473 M. P.D.R. depth: I86O + fms. 
Date taken: 1 April I964 Date opened: 6 May I964 
Date described: 7 May I964 Date photo- 7 May I964 
Described by: J. D. Suggs graphed: 752 cm. 
Core length: 9I6 cra. Flov/-in: 0 

0-262 cra.- Moderate yellowish-brown (IOYR5/4) raoderately 
soft calcilutite. Mottling occurs through-
out. The 50-80 cm. and I64-I69 cra. zones 
are slightly darker in color. Forarainifera 
content varies frora 10-20^. Distinct lower 
contact. 

262-540 cra,- Light olive-gray (5Y6/1) moderately soft cal-
cilutite. The 340-345 cm. zones contains a 
disturbed larain of vitric volcanic ash. 
Mottling and hydrotroilite staining occurs 
throughout. The sediment tends to become a 
yellov/ish-brov.rn color tov/ard the bottom. 
Gradational lov/er contact. 

54O-75O cm.- Brov/nish gray (5YR4/I) moderately v/ell cora-
pacted calcilutite. Mottling and hydrotroi-
lite staining occurs throughout. Foramini-
fera content approximately lO^. Gradational 
lov/er contact. 

750-916 cra.- Light olive gray (5Y6/I) moderately well cora-
pacted calcilutite. Mottling and hydro-
troilite staining occurs throughout. 
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AL 4-11 

Megascopic Description of a Split Core 

Latitude: 23°48'N Longitude: 92026'W 

Corr. depth: 3473 M. P.D.R. depth: 1862 fms. 
Date taken: 2 April I964 Date opened: 11 May I964 
Date described: 12 May I964 Date photo- 12 May I964 
Described by: J. D. Suggs graphed: 638 cm. 
Core length: 822 cm. Flow-in: 0 

0-76 cm.-

76-205 cm.-

205-380 cm.-

380-822 cm.-

Moderate yelloxvish brovm (IOYR5/4) moderately 
soft calcilutite. Slight mottling occurs 
throughout. Below 23 cm. the sediment is 
slightly lighter in color. The 58-68 cm. 
zone is disturbed. Foraminifera content 
approximately 20^. Orbulina universa, 
Globoratalia menardii, and G. truncatulinoides 
are present. Distinct lower contact. 

Light olive-gray (5Y6/I) moderately soft cal-
cilutite. Mottling and hydrotroilite stain-
ing occur throughout. Foraminifera and 
pteropod content approximately 5/̂  each. The 
204-205 cm. zone appears to be graded. This 
zone contains numerous test fragments. Dis-
tinct lov/er contact. 

Brovmish-gray (5YR6/1) moderately soft cal-
cilutite. Mottling and hydrotroilite stain-
ing common throughout. The 305-306 cm. zone 
contains an inclusion of comminuted tests. 
Foraminifera content approximately lOf̂ . 
Pteropod content approximately 5^. Grada-
tional lower contact. 

Light greenish-gray (5GY7/1) moderately well 
compacted calcilutite. Slight color vari-
ations occur throughout. Hydrotroilite 
staining and mottling coraraon throughout. 
Foraminifera content approximately 8^. 
Pteropod content approximately 3?̂ .̂ The 530-
580 cm. zone is very v/ell compacted. 
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AL 4-13 

Megascopic Description of a Split Core 

Latitude: 23^48»^ Longitude: 92^25'^ 
Corr. depth: 3587 M P.D.R. depth: 1910 fm 
Date taken: 2 April I964 Date opened: 12 May I964 
Date described: I3 May I964 Date photo- 13 May I964 
Described by: J. D. Suggs graphed: 315 cm. 
Core length: 840 cm. Flov/-in: 0 

0-99 cm.- Moderate yellowish-brovm (IOYR5/4) moderately 
soft calcilutite. Mottling occurs through-
out. Forarainifera content approximately 20^. 
The 50-75 cm. zone contains several slightly 
darker color laminae. The 97-99 cm. zone 
contains very fine raottles. Orbulina uni-
versa, Globorotalia raenardii, G. trunca-
tulinoides, Pyrgo sp., and Globigerina sp. 
are present. Distinct lower contact. 

99-110 cra.- Light olive gray (5Y6/1) moderately soft cal-
cilutite. Slight mottling and hydrotroilite 
staining occur. There are approxiraately 2% 
forarainifera and pteropoda present. Grad-
ational lower contact. 

110-367 cra,- Pale yellowish-brovm (10YR6/2) moderately well 
compacted calcilutite. Mottling occurs 
throughout. The 258-290 cm. and 335-345 cm. 
zones contain several slightly darker color 
laminae. The 359-367 cm. zone contains 
several slightly indurated raoderate yellowish 
brov/n larainae. Forarainifera content approxi-
mately lO^. Distinct lower contact. 

367-438 cm.- Light olive-gray (5Y6/I) raoderately well com-
pacted calcilutite. Mottling occurs through-
out. Slight hydrotroilite staining present. 
Forarainifera content approxiraately lb$. Dis-
tinct lov/er contact. 

438-560 cra.- Light brovTiish-gray (5YR6/I) raoderately soft 
calcilutite. Mottling occurs throughout. 
Both forarainifera and pteropod content ap-
proxiraately 3f'. Gradational lov/er contact. 
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AL 4-13 (continued) 

560-828 cra,- Moderate yellov/ish-brovm (10YR5/4) moderate-
ly v/ell compacted calcilutite. Mottling 
occurs throughout. The 620-710 cm. zone 
contains nuraerous larainae of slightly darker 
color. Forarainifera content approxiraately 
5^. The sediraent becoraes lighter in color 
below 760-cra. Distinct lower contact. 

828-840 cra.- Pale yellov/ish-brovm (10YR6/2) raoderately 
x^ell compacted c a l c i l u t i t e . S l igh t mot t l ing 
occurs . 
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AL 4-18 

Megascopic Description of a Split Core 

Latitude: 22^51'N Longitude: 92^04'W 
Corr. depth: 3749 M P.D.R. depth: 1995 fm 
Date taken: 4 April 1964 Date opened: 23 June I964 
Date described: 23 June I964 Date photo-
Described by: J D. Suggs graphed: 23 June I964 
Core length: 98O cm. Flow-in: 0 

0-11 cm.- Pale yellowish-brown (5YR6/2) raoderately soft 
calcilutite. Slight mottling occurs near the 
interface. The 8-11 cm. zone contains several 
laraina of raanganese oxide. Forarainifera con-
tent approxiraately 15f̂ . Orbulina universa, 
Globip:erina sp. , Globorotalia raenardii and 
G. truncatulinoides are present. Radio-
larians are rarely found. Lov/er contact dis-
tinct. 

11-35 cra,- Light olive gray (5Y6/1) very soft calcilu-
tite. Forarainifera content approxiraately 
5^. The 20-21 cra. zone contains a laraina of 
approxiraately 80^ forarainifera. Burrow 
mottles common frora 21-35 cra. lower contact 
gradational and burrov/ raottled. 

35-55 cra.- Pale yellov/ish-brovm (5YR6/2) raoderately soft 
calcilutite. A positive reaction for man-
ganese oxide v/as obtained. Finely divided 
specks of hydrotroilite are abundant. Burrov; 
mottling is rarely found. Forarainifera con-
tent approxiraately 5!̂ . Lov.̂ er contact dis-
tinct. 

55-59 cra.- Light olive-gray (5Y6/1) raoderately v/ell cora-
pacted calcilutite. Forarainifera content 
approximately If̂ . At 59 cm, there appears to 
be a very thin lamina of foraminifera. Lcv;cj' 
contact distinct. 

59-71 cm.- Olive gray (5Y4/1) moderately soft calcálu-
tite. The 68-70 cra. zone 5s lightly mottled. 
The 70-71 cm. zone contains a laraina of ap-
proxiraately 70^' foraminifera, Lov;er contact 
distinct. 



63 

AL 4-18 (continued) 

71-82 cra.- Light brownish-gray (5YR4/1) raoderately soft 
calcilutite. Burrow raottling is very light. 
Hydrotroilite specks are rarely found. For-
arainifera content approximately 3^. Lower 
contact distinct. 

82-96 cra.- Olive gray (5Y4/1) raoderately soft calcilu-
tite. The 92-96 cm. zone appears to be very 
fine graded silt. Lov/er contact distinct. 

96-196 cra.- Light olive-gray (5Y6/1) moderately soft cal-
ciíutite. Occasional hydrotroilite specks 
occur throughout. The 96-120 cra. zone is 
burrov/ mottled. Below 120 cra. the raottling 
decreases sharply. The I8O-I96 cm. zone is 
graded. Foraminifera content is approxi-
mately 5^. Lower contact distinct. 

196-212 cra.- Light olive gray (5Y6/I) raoderately soft cal-
cilutite. Burrow raottling comraon. Hydro-
troilite specks rarely present. The 210-212 
cra. zone appears to be graded Foraminifera. 
Lov/er contact distinct. 

212-223 cm.- Light olive gray (5Y6/1) moderately soft cal-
cilutite. Burrov/ raottling com:non throughout. 
At 219 cra. there are tv/o sraall unfilled bur-
rows. Hydrotroilite specks coraraon. Thin 
lamina of forarainifera present at 223 cm. 
Lower contact distinct. 

223-269 cra,- Light olive-gray (5Y6/1) raoderately soft cal-
cilutite. The 223-238 cra. zone is burrow 
mottled. The 233-235 cra. zone contains tv/o 
unfilled burrov/s. Belov/ 235 cm. hydrotroilite 
specks are found. The 26S-269 cra. zone con-
tains a laraina of approxiraately 75f' foraraini-
fera. Lov/er contact distinct. 

269-287 cra.- Light olive-gray (5Y6/1) moderately soft cal-
cilutite. The 269-276 cm. zone is burrov; 
mottled. Hydrotroilite specks occur belov; 
278 cm. The 286-287 cm. zone contains a 
lamina of forarainifera. Lower contact dis-
tinct. 
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287-349 cm.- Olive-gray 5Y4/1) moderately soft, slightly 
calcareous lutite. The 287-305 cm. zone is 
burrow mottled and lighter in color. The 
intensity of mottling decrease dovmv/ard. 
Below 305 cm. the coarse fraction is less 
than 1%. Lov/er contact distinct. 

349-441 cm.- Olive-gray (5Y4/1) moderately soft slightly 
calcareous lutite. The 349-360 zone is 
burrow mottled and slightly lighter in color. 
Below 360 cm. the coarse fraction is less 
than Vjo, The 438-440 cm. zone appears to be 
slightly silty. Lov;er contact distinct. 

441-459 cm.- Light olive-gray (5Y6/1) moderately v/ell com-
pacted calcilutite. The 441-451 cra. zone is 
mottled. Foraminifera content approximately 
5%. The 458-459 cm. zonc contains a larainae 
of approxiraately 75^ forar; : nifera. Lower 
contact distinct. 

459-471 cra.- Light olive-gray (5Y6/1) raoderately well cora-
pacted calcilutite. The 459-465 cra. zone is 
slightly mottled. The 470-471 cm. zone con-
tains a lamina of approxiraately 75^ fora-
rainifera. Lov/er contact distinct. 

471-534 cra.- Light olive gray (5Y6/1) raoderately well com-
pacted calcilutite. The 471-510 cra. zone 
is burrow raottled. Hydrotroilite specks 
coramon throughout. Foraminifera content ap-
proxiraately 5/̂  in the 471-510 cra. zone con-
tains a laminae of approximately 50̂ ^̂  fora-
minifera. Lower contact distinct. 

534-549 cm.- Light olive-gray (5Y6/1) moderately v/ell cora-
pacted calcilutite. Hydrotroilite specks 
comraon. The 547-549 cm. zone contains a 
graded lamina of approxiraately 75Í foraraini-
fera. Lov/er contact distinct. 

549-600 cra.- Light olive-gray (5Y6/1) moderately v/ell com-
pacted calcilutite. The 549-585 cm. zone is 
highly mottled. The 570-575 cin. zone has a 
light greenish stain. Hydrotroilite specks 
coraraon. The 599-600 cra. zone contains a 
thin laminae of foraminifera. I.ov/er contact 
distinct. 
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600-649 cm.- Olive-gray (5Y4/1) moderately well compacted 
calcilutite. The 6OO-63O cm. zone is very 
finely mottled. The 628 cm. zone contains 
an unfilled burrow. Hydrotroilite specks 
common. The 645-649 cm. zone contains 
numerous thin silty laminae. Lower contact 
distinct. 

649-653 cm.- Light olive-gray (5Y6/1) moderately well com-
pacted calcilutite. Hydrotroilite specks 
common. The 652-653 cm, zone contains several 
thin laminae of foraminifera. Lower contact 
distinct. 

653-702 cm.- Olive-gray (5Y4/1) moderately well compacted 
slightly calcareous lutite. The 653-67O cm. 
zone is finely mottled. Mottling decreases 
dovmward. Below 670 cm. thé ccarse fraction 
is less than 1%. The 701-702 cm. zone con-
tains several thin slightly silty laminae. 
Lower contact distinct. 

702-723 cm.- Olive-gray (5Y4/I) moderately v/ell compacted. 
The 702-708 cm. zone is somewhat lighter in 
color and slightly mottled. Belov/ 708 cm. 
the coarse fraction is less than 1%, Lower 
contact distinct. 

723-758 cm.- Light olive-gray (5Y6/I) moderately well com-
pacted calcilutite. The 723-745 cm. zone is 
lightly raottled. The 730-734 cm. zone con-
tains three unfilled burrov/s. Hydrotroilite 
staining occurs throughout. The 756-758 cm. 
zone contains several thin lamina. Lower 
contact distinct. 

758-769 cm,- Light olive-gray (5Y6/1) moderately well com-
pacted calcilutite. Hydrotroilite specks are 
rarely found. The 767-769 cm. zone contains 
several graded laminae of foraminifera. Lower 
contact distinct. 

769-801 cm.- Light olive-gray (5Y6/1) moderately well com-
pacted calcilutite. The 769-784 cm. zone is 
lightly mottled. Hydrotroilite specks are 
occasionally found. The 799-801 cm. zone 
contains several laminae of approximately 
50^ foraminifera. Lower contact distinct. 
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8OI-825 cra.- Light olive-gray (5Y6/I) raoderately v.̂ell cora-
pacted calcilutite. The 8OI-8II cra. zone is 
raottled. Below 8II cra. hydrotroilite specks 
are occasionally found. The 824-825 cra. zone 
contains a lamina of approximately 50% fora-
minifera. Lower contact distinct. 

825-832 cm.- Olive-gray (5Y4/I) moderately v/ell compacted 
calcilutite. Lower contact distinct. 

832-854 cm.- Olive-gray (5Y4/I) moderately well compacted 
calcilutite. Fine mottling occurs through-
out. Hydrotroilite specks are occasionally 
found. Lov/er contact distinct. 

854-980 cm.- Olive gray (5Y4/1) raoderately v/ell corapacted 
slightly calcareous lutite. The 954-971 cra. 
zone is raottled. Below 971 cra. the coarse 
fraction is less than if. Carbonate content 
tends to decrease toward the bottora. 
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Megascopic Description of a Split Core 

Latitude: 26^25'N Longitude: 93^28.5»W 

Corr. depth: P.D.R, depth: 1000 
Date taken: 6 April I964 Date opened: 25 June 1964 
Date described: 25 June I964 Date photo-
Described by: J, D. Suggs graphed: 26 June I964 
Core length: 983 cm. Flow-in: 182 cm. 

0-41 cm.- Moderate yellowish-brown (I0YR5/4) moderately 
soft calcilutite. A positive reaction for 
manganese oxide was obtained. Slight mottling 
occurs. Hydrotroilite specks are occasionally 
found below 30 cm. Foraminifera content ap-
proximately 15%. Orbulina universa, 
Globorotalia truncatulinoides and G. menardii 
are present. Pteropods are abundant. Radi-
olarians are common. Unfilled v/orm burrows 
are occasionally found. Lov/er contact dis-
tinct. 

4I-265 cm.- Light olive-gray (5Y6/1) moderately soft cal-
cilutite. Burrow mottling as well as un-
filled burrows and hydrotroilite specks are 
common throughout. Foraminifera content 
approximately 3%. Agglutinated forms are 
rarely present. The 108-109 cm. zone con-
tains a lamina of greenish, slightly in-
durated calcilutite. Distinct lov/er contact 
marked by a similar lamina. 

265-455 cm.- Pale brovm (5YR5/2) moderately soft calcilu-
tite. Foraminifera content approximately 3%. 
Burrov/ mottling and hydrotroilite staining 
are abundant throughout. Unfilled burrov/s 
are common. Laminae of greenish, slightly 
indurated calcilutite are present at 280-281 
cm. and 373-374 cm. Lov/er contact gradational. 

455-765 cm.- Light olive-gray (5Y6/1) moderately well com-
pacted calcilutite. Burrow mottling and 
hydrotroilite specks are abundant. Unfilled 
burrov/s are rarely found. The 572-575 cm. 
zone is composed of vitric volcanic ash. 
Inclusions of greenish, slightly indurated 
calcilutite occur between 537-538 cm. and 
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590-591 cm. Foraminifera content varies from 
5-10%, decreasing dovmv/ard. Belov/ 680 cm. 
the sediraent becoraes slightly darker in color. 
Lower contact gradational. 

765-811 cra,- Pale brovm (5YR5/2) raoderately well corapacted 
calcilutite. Burrow raottling and hydro-
troilite staining are abundant. Sediraent 
tends to becorae pale red tov/ard the lower 
contact. Lov/er contact gradational. 

8II-983 cra.- Olive-gray (5Y4/1) raoderately v/ell compacted 
calcilutite. The 822-849 cra. zone is lightly 
mottled. Hydrotroilite specks occasionally 
found throughout. The foraminifera content 
is approxiraately 1%. Below 85O cra., the 
sediment is characterized by an abundance of 
very thin variegated laminae. 
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Megascopic Description of a Split Core 

Latitude: 26^02'N Longitude: 93^37'W 

Corr. depth: P.D.R. depth: 1628 fms 
Date taken: 7 April 64 Date opened: 25 June I964 
Date described: 25 June I964 Date photo-
Described by: J. D. Suggs graphed: 26 June I964 
Core length: 407 cm. Flow-in: I3OO cm. 

0-26 cm.- Olive-gray (5Y4/I) moderately v/ell compacted 
calcilutite. Several thin, silty larainae 
occur between 8-9 cm. Very thin, discon-
tinuous inclusions are common. Convolute 
bedding, probably resulting from slumping, 
is well developed in the 9-20 cm. zone. 
Foraminifera content approximately 3%. Fine 
grain pyritic particles are occasionally 
found. Agglutinated forarainifera are oc-
casionally present. Lower contact gradational. 

26-263 cm.- Olive-gray (5Y4/I) moderately well compacted 
calcilutite containing a super abundance of 
laminae (1-2 rara thick) and discontinuous in-
clusions consisting of very fine to silt 
size calcareous raaterial and quartz. Locally, 
there is a degree of grading. Forarainifera 
content is approxiraately 1% at 100 cra. Very 
fine-grained quartz occasionally found. 
Pyritized particles are rarely present. Lov/er 
contact gradational. 

263-291 cra.- Olive-gray (5Y4/1) moderately well compacted 
calcilutite. Convolute bedding (probably the 
result of slumping) is well developed. The 
forarainifera content is less than 1%, Very 
sraall discontinuous inclusions of silt are 
rarely found. Lower contact gradational. 

291-407 cm.- Olive-gray (5Y4/1) moderately v/ell compacted 
calcilutite containing a super abundance of 
1-2 mra thick larainae and discontinuous in-
clusions of silt and very fine grained cal-
careous material. Small specks of hydro-
troilite rarely found. Sediment has a strong 
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hydrogen sulfide odor below approximately 
300 cm. Locally, a degree of grading occurs. 
Very thin laminae with very slight color 
variations are abundant. Fine-grained py-
ritized particles are rarely present. 
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Megascopic Description of a Split Core 

Latitude: 26^54'^ Longitude: 93^51.5'W 
Corr. depth: — P.D.R. depth: 745 fm 
Date^taken: 8 April I964 Date opened: 26 June I964 
Date described: 27 June I964 Date photo-
Described by: J. D. Suggs graphed: 26 June I964 
Core length: 712 cm. Flow-in: 56I cm. 

O-I5O cm.- Light olive-gray (5Y6/1) moderately soft cal-
cilutite. The foraminifera content varies 
from 5-10% decreasing dovmv/ard. Orbulina 
universa, Laticarinina sp., Globoratalia 
truncatulinoides, G. Menardii, Pvrp:o sp. . 
and Globi erina sp, are present. Radiolarians 
and pteropods are occasionally found. Bur-
row mottling coramon throughout. Below 40 cm. 
hydrotroilite specks are commonly found. 
Very small unfilled burrov/s are occasionally 
found. Lov/er contact gradational. 

150-290 cm.- Light brovmish-gray (5YR6/1) moderately well 
compacted calcilutite. Hydrotroilite specks 
are comraon throughout. Slight burrov/ raottling 
occurs. Very sraall unfilled burrov/s are 
rarely found. Lower contact moderately dis-
tinct. 

290-355 cm.- Light olive-gray (5Y6/1) raoderately well com-
pacted calcilutite. Burrov/ mottling and 
hydrotoilite specks are coraraon. Forarainifera 
content appears to increase to approximately 
5% tov/ard the lov/er contact. Lov/er contact 
gradational. 

355-469 cm.- Greenish gray (5GY6/1) moderately well com-
pacted calcilutite. Burrow m.ottling and 
hydrotroilite specks are coraraon throughout. 
Foraminifera content approximately 2%. Fine-
grained pyritic particles are rarely found. 
Belov/ 410 cra. , the sediraent becoraes darker in 
color and the raottling becoraes intensified. 
Lov/er contact raoderately distinct. 

469-712 cm.- Greenish-gray (5GY6/I) moderately v/ell com-
pacted calcilutite. Burrow mottling and 
hydrotroilite staining are common dov/n to 
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570 cm. The 518-521 cra., 550-552 cm., and 
568-570 cra. zones are highly raottled. The 
sediraent becoraes darker in color toward the 
bottom. Below 570 cm., the sediment tends 
to have considerable laminae shov/ing slight 
color variations. This zone has slight 
raottling. Hydrotroilite specks commqn. 
Foraminifera content approxiraately 2Sp, Fine' 
grained pyritic particles are abundant. 


