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TOWER, CHRIS D., Champlin Petroleum Co., Englewood, 
CO 

Hydrogeology of a Possible Geothermal System near Death, 
Nevada 

Study of a possible geothermal system near Deeth, Elko 
County, Nevada, included geologic mapping, hydrogeochemical 
analyses, and geophysical interpretation. Geologic and geophys
ical methods emphasized structure, particularly Paleozoic thrust 
faults overprinted by Miocene listric normal faulting. Hydrogeo
chemical analyses showed geothermal fluids to be sodium-
bicarbonate water, probably of meteoric origin. The geothermal 
model is convection cells caused by deep circulation along the 
Marys River fault zone. The reservoir is fractured rock along the 
fauh zone. Silica geothermometry predicts a reservoir tempera
ture of 165°C (329°F). 

A Paleozoic sedimentary range block is separated by the 
Marys River fault zone from a Tertiary basin-fill sequence to the 
east. Allochthonous western facies rocks at Twin Buttes were 
emplaced along the Roberts Mountains thrust. Eastward-
thrusted upper Paleozoic units are exposed in the Peko Hills. A 
thick, bimodal, Oligocene-Pliocene volcanic sequence covers the 
area's northwest corner. The Miocene Humboldt Formation is a 
tuffaceous, fluviatile lacustrine basin-fill unit that onlaps the 
range block and thickens basinward. Quaternary hot-spring 
deposits are localized along the Marys River fault zone. 

The Miocene-Pliocene Marys River fault zone is a north-
trending, down-to-the-east, normal fault system. A shear zone 
may be present where the fault zone undergoes right separation. 
Hydrogeochemical, thermal water, and heat-flow anomaUes are 
localized along the fault zone. 

The proposed model calls for deep circulation of meteoric 
water along the Marys River fault zone. Surface water from the 
Marys River percolates down the fault and is heated to approxi
mately 165°C (329°F). Thermal water migrates laterally, then 
rises back up the fault. Upwelling thermal water creates the three 
observed thermal anomalies. Leakage of geothermal fluid into 
discontinuous sand and gravel channels of the Humboldt For
mation gives rise to broad, low-temperature anomalies. The 
high-temperature reservoir is fractured rock along the Marys 
River fault zone. 

TOWNES, H. L., Toklan Oil Corp., Tulsa, OK 

Professionalism, Ethics, and the Petroleum Geologist 

No abstract. 

TROUT, K., JR., Consultant, Bismarck, ND 

Some Broader Aspects of Professionalism 

No abstract. 

TUCHOLKE, BRIAN E., Woods Hole Oceanographic Inst., 
Woods Hole, MA, and KENNETH G. MILLER, Lamont-
Doherty Geol. Observatory Palisades, NY 

Late Paleogene Abyssal Circulation in North Atlantic 

The earliest phase of intense abyssal circulation in the North 
Atlantic occurred near the Eocene-Oligocene boundary about 36 
to 38 Ma. The abyssal currents eroded a prominent unconform
ity that is best developed along and near basin margins and at 

paleodepths below about 3 km (9,800 ft). The unconformity 
forms a strong reflecting interface in both the northern North 
Atlantic (reflector R4) and the western North Atlantic (horizon 
A"). We estimate from the geometric relations of the unconform
ity that about 0.5 x 10* km' of sediment were eroded from the 
margins of the northern and western North Atlantic basins. 
Below the unconformity, bedding relations in seismic reflection 
profiles show little evidence for significant abyssal circulation; 
however, deep-sea boreholes have recovered abundant biosili-
ceous Eocene sediments that may be related to increased upwell
ing that was stimulated by a weaker, precursory abyssal 
circulation phase. 

Erosional and depositional patterns indicate that the bottom 
water source for the early Oligocene abyssal circulation system 
was in the northern Atlantic. The Greenland Sea opened about 
this time and may have provided a passage for dense, intermedi
ate or deep Arctic water to enter first the Norwegian Sea and then 
the North Atlantic via passages in the Greenland-Scotland Ridge 
(Denmark Straits and Faeroe-Shetland Channel). This water pre
sumably penetrated into the South Atlantic and beyond, trans
porting its suspended sediment load to depositional locales 
peripheral to and away from basins margins. Penetration of the 
water mass to circum-Antarctic areas may have provided a rein
forcing teleconnection that aided formation of deep and bottom 
water around Antarctica, which apparently was prerequisite to 
initial development of the global psycrosphere at this time. 

There is a suggestion in the distribution of the unconformity in 
North Atlantic borehole and seismic data that with time the 
abyssal currents progressively affected shallower sea floor (< 3 
km; < 9,800 ft) and became more restricted to proximal areas of 
basin margins. Along the eastern United States continental slope 
and probably elsewhere, the unconformity locally was reexcava-
ted by erosion (turbidity currents and sediment mass movements) 
associated with a mid-Oligocene sea-level lowstand. Flow inten
sity of the abyssal current system decreased throughout the Oli
gocene. By late Oligocene to early Miocene time, 
current-controlled deposition, as opposed to erosion and/or 
transport, was widespread. Most of the major sedimentary ridges 
first began to nucleate at this time and sediment waves became a 
common and persistent feature in the sedimentary record. 

TURCOTTE, DONALD L., and PATRICIA M. KENYON, 
Cornell Univ., Ithaca, NY 

Synthetic Cyclic Stratigraphy 

There are many examples of cyclic stratigraphy in the sedimen
tary record. Cyclothems have amplitudes of a few tens of meters. 
They are often attributed to sea level changes caused by glacia-
tions. Assuming modern glaciations to be applicable, the 
expected period T would be about 10* years and sea level would be 
expected to rise rapidly by about 100 m and then to fall slowly. We 
have modeled this cycle by an instantaneous rise in sea level (h) 
following by a linear fall. In order to generate cyclic stratigraphy, 
this cyclic sea level change must be superimposed either on a 
long-term sea level increase or upon tectonic subsidence; we 
model either with a constant velocity u„. The thickness of each 
sedimentary cycle is u„r. We also consider constant velocity limits 
on the rates of sedimentation u, and erosion rate u,. We have 
determined the age-depth relations in sedimentary cycles, the 
lengths of hiatuses, and the water depths as functions of the non-
dimensional parameters h/u„T, u,/u„, and u/u,. By specifying 
horizontal variations of the nondimensional parameters, we have 
generated synthetic seismic stratigraphy This stratigraphy is 
characterized by toplap and pinch-out. Observed seismic stratig
raphy has been interpreted in terms of cyclic sea level changes 
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with a slow rise in sea level followed by a rapid fall with periods 
ranging from 1 to 200 m.y We have modeled these cycles in a sim
ilar way with a linear rise in sea level followed by an instantane
ous drop. The resulting synthetic stratigraphy is characterized by 
extensive onlap in this case. 

TURVILL, JOHN A., and GEORGE W. TROY, Exploration 
Logging, Inc., Sacramento, CA 

Formation Evaluation: Benefits of Downhole Logging While 
Drilling 

The development of new downhole measurement systems, 
coupled with mud-pulse telemetry techniques, allows real time 
surface evaluation of downhole parameters while drilling. Cur
rently available systems, such as Exploration Logging's DLWD 
tool, combine formation resistivity and natural gamma ray sen
sors with directional survey and other measurements. These 
parameters aid formation evaluation, pressure evaluation, well-
bore positioning, and drilling efficiency. 

For real time applications, such as correlation and bed identifi
cation, a DLWD log can be treated as a conventional wireline log. 
For further evaluation, the interpretation of DLWD data 
requires an understanding of the differences in the design of 
MWD tools compared to conventional wireline tools, as well as 
the differences in logging environment. These differences, 
include physical size, logging speed, borehole effects, invasion, 
etc. 

The benefits of real time subsurface data enhance other geo
logic and engineering data acquisition systems in formation eval
uation, pressure evaluation, and well planning. 

TYE, ROBERT S., and THOMAS F. MOSLOW, Cities Service 
Research, Tulsa, OK 

Tidal Inlet: Dominant Facies of Clastic Barrier Shorehnes 

A synthesis of drill-hole data from wave- and tide-dominated 
coastal settings suggests that 40% or more of clastic shoreline 
deposits are tidal-inlet related. Inlet channels rework adjacent 
barrier islands, replacing "classic" coarsening-upward shoreface 
sequences with fining-upward tidal-inlet deposits. 

An antipathetic relationship between wave height and tidal 
range along the South Carolina to North Carolina coast results in 
distinct tide-dominated versus wave-dominated inlet sequences. 
In addition to hydrographic regime, pre-Holocene topography 
and sediment supply modify tidal-inlet sequences, geometries, 
and lithologies. Ephemeral, rapidly migrating wave-dominated 
inlets, filled by landward and longshore sediment transport, 
deposit a fining-upward sequence of: (1) inlet floor of coarse 
shell and pebble lag; (2) channel deposits of planar and trough 
cross-bedded sand and shell; and (3) a spit platform, composed 
of planar cross-bedded and horizontally laminated fine-grained 
sand. Channel migration and abandonment results in preserva
tion of isolated shore-parallel (strike) wedge to lenticular-shaped 
inlet-fill sand bodies occurring randomly along the shoreline. 
Measurements of cross-sectional profiles from 12 wave-
dominated relict inlet sand bodies reveals a consistent (1:125, 
250, 500...) thickness to width ratio. 

Lower migration rates and bar-bypassing at tide-dominated 
inlet mouths concentrate inlet deposits in the updrift portion of a 
barrier island. Abandoned inlet channels exhibit symmetrical, U-
shaped strike geometries and crescentic, concave-upward, dip 
geometries. The most seaward, tide-dominated inlet sequences 
become fine upward from basal trough and planar cross-bedded 

active inlet channel sand and shell to a trough cross-bedded and 
rippled ebb-tidal delta sand. Coarsening-upward foreshore sand 
and shell overlie abandoned inlet deposits. Landward, the over
lying ebb-tidal delta and foreshore sands interf inger with wavy to 
lenticular-bedded silts and clays of the abandoned inlet fill and 
bioturbated salt marsh which form an impermeable updip seal 
over the inlet channel. Isolation of these wave or tidally influ
enced inlets by paleotopography confines inlet deposition to a 
small area, causing vertical stacking of abandoned inlet chan
nels. 
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Modern tidal inlets compose 5% of North Carolina's wave-
dominated coast and 20% of the tide-dominated South Carolina 
coast; however, Holocene barriers in North Carolina contain 
35% inlet-fill whereas South Carolina barriers average 15% inlet 
fill. Extensive inlet formation, migration, and abandonment 
account for this 1:7 ratio of modern wave-dominated inlets to 
relict inlet deposits. Less extensive migration of more stable tide-
dominated inlets accounts for an approximate 1:1 ratio of mod
ern inlets to preserved inlet sequences. With a higher preservation 
potential for inlet deposits over shoreface or foreshore deposits, 
fining-upward sand and/or mud-rich inlet sequences will domi
nate ancient clastic shorelines. Porous, fining-upward, quartz-
rich inlet sand bodies are the most preservable facies in barrier 
shoreline sequences and exhibit consistent thickness to width 
ratios and lateral geometries. These insights will serve as a valu
able stratigraphic tool in the exploration of interdeltaic clastic 
reservoirs. 

TYLER, NOEL, W. E. GALLOWAY, C M . GARRETT, T E. 
EWING, and J. S. POSEY, Bur. Econ. Geology, Univ. Texas, 
Austin, TX 

Anatomy of Texas Oil 

Approximately 153 billion bbl of in-place oil have been discov
ered in Texas oil reservoirs. Characterization of 500 of the largest 
of these reservoirs (those that have cumulative oil productions of 
more than 10 million bbl) on the basis of geologic and engineer
ing parameters, facilitates the grouping of Texas oil reservoirs 
into families or "plays" of similar reservoir geology and common 
engineering and production attributes. Basic data for each reser
voir were tabulated from information in the hearing files of the 
Texas Railroad Commission and other public sources. Thirty 
variables were examined for each reservoir. Oil plays were char
acterized in terms of: (a) reservoir genesis, (b) petrophysical 
properties of the reservoir, (c) trapping mechanism, (d) drive 
mechanism, (e) fluid properties, (f) volume of in-place oil, (g) 
recoverable reserves, (h) calculated oil recovery efficiency, and (i) 


