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depths exceethng 2,000 fathoms. All sand-silt layers 
have sharp contacts, with no visible gradation be
tween layers. 

The texture and composition of these layers is fairly 
uniform. The sediments are well sorted. Quartz is the 
predominant light fraction; feldspar the next in abun
dance. The heavy-mineral content of these layers 
ranges approximately from 5 to IS per cent. Horn
blende is predominant and hypersthene is abundant in 
the northern part of the region, whereas biotite and 
muscovite are abundant in the southern part of the 
region. Chemical decay has had Utile or no effect on 
the minerals during and after deposition. 

The source of these sand-silt layers is considered to 
be continental, judged from their texture and com
position. Each layer appears to have a similar trans
portation and depositional history, and each is probably 
a turbidity-current deposit. Differences in heavy-
mineral composition occur because of differences in 
provenance. 

Carbon-14 dating of sediment cores collected near 
these layers and the stratigraphic position of these 
layers show them to have been deposited during part 
of Wisconsin time. 
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RHYTHMIC LINE.^R SAND BODIES CAUSED BY TIDAL 
CURRENTS 

A study was made of bathymetric charts of those 
coastlines characterized by large vertical tidal ranges 
(greater than 10 feet). In these areas tidal currents are 
strong (1-5 knots) and may significantly affect sedi
mentation. Two characteristic types of sand accumula
tion were found which appear to be formed by these 
tidal currents. Both exhibit wave-like profiles, and are 
of a scale significant to oil exploration. 

The first type is here called "tidal current ridges." 
These are a rhythmic series of ridges oriented parallel 
with a tidal current. They are 25-100 feet high, 5-40 
miles long, and spaced 1-6 miles apart. Most are com
posed of sand, but some may be mud or silt. Their spac
ing is proportional to the depth of water and current 
velocity. This suggests that their origin is related to 
the similar problem of the hydraulic geometry of stream 
channels. Although best developed in the Bay of Korea 
and the Gulf of Cambay, these ridges appear to be 
present wherever tidal current velocities range between 
1 and 5 knots and a supply of sediment is available. 

The second type is sand waves. These are large ripple 
marks oriented perpendicular to the current direction. 
Recent evidence by European oceanographers has in
dicated that, whereas in rivers these waves are fairly 
small-scale features, in the open ocean they commonly 
have heights greater than 25 feet. Cartwright and 
Stride have shown a wide distribution of sand waves 
of this size, particularly in the North Sea. Their rela
tionship to tidal current ridges is not known, although 
they appear to occur in the same environment. 

Since tidal currents are now significant in shallow 
ocean areas, their effect should be visible in a large 
percentage of the shallow-water deposits of the geo
logic past. In particular it is suggested that some of the 
lenticular sands of the Chester Series of lUinois, of the 
Cardium Formation of Canada, and of the Clinton 
sands of Ohio show tidal current effects. The rhythmic 
pattern of tidal current ridges and sand waves should 
be considered in the stud)' of the distribution of these 
and other shoestring sands. 
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REEF-BUILDING BIOTA FROM LATE PENNSYLVANIAN 
REEPS, SACRAMENTO MOUNTAINS, N E W MEXICO 

An unusual biota of reef-building organisms occurs in 
biohermal limestones of Virgilian age in the Sacramento 
Mountains. Some are organisms not known before 
from this area, and the reef-building potentialities of 
others have not previously been recognized. 

Tubular unchambered Foraminifera {PaUonuhecu-
laria and Calcitornella) together with algae {Ginanella 
and others) form extensive (several square feet) flat to 
hummocky "pavements" and large "heads." A distinc
tive tabular siliceous (?) sponge (Skreodictyon Finks, 
1960) occurs as fragments of three-dimensional reticu
late meshwork up to 18 inches long and IJ inches thick. 
Stromatoporoids have been considered to be rare in 
Pennsylvanian rocks, perhaps only because the Penn
sylvanian reef fades is not well known: one genus 
{Parallelopora) occurs here as large hemispherical 
colonies and as encrusting masses and fragments. 
Branching stems and tabular to domal crusts com
posed of cellular tissue and cone-shaped radiating tubes 
are tentatively referred to a Russian genus of hydrac-
tinoid (Paleoaplysina Krotov; Riabinin, 1955). In ad
dition to several varieties of stromatolitic algae and 
algal plates, there are finger-like masses made by a 
filamentous alga {Giroanella), nodular algal masses 
{Ortonella), and a branching encrusting alga (Tubipkytes 
Maslov, 1956). Dark-colored fibrous radiate calcite 
resembling the problematic Stromatadis of lower Pale
ozoic reefs occurs in tabular encrusting masses with 
smooth bottom surfaces and botryoidal upper surfaces. 

These limestones were described by Plumley and 
Graves (1953) as a "cryptozoon stromatolitic reef." 
Wray (1959) and Konishi and Wray (1961) ascribed 
these biohermal buildups to the sediment trapping and 
binding effect of an erect-growing leaf-like calcareous 
alga (Eugonophyllum) similar to Ivanovia and Anchi-
coditmi. 

Neither the stromatohtic algae nor the leaf-like algal 
plates appear to be capable of constructing these bio-
herms by themselves. More effective reef-builders are 
present: frame-builders (tubular foram "heads," 
stromatoporoid, and Stromatadis); sediment-catchers 
(tabular sponge); detritus-binders (hydractinoid, Ttihi-
phytes); and sediment-binders (tubular foram and algal 
"pavements"). These and the small but significant 
amounts of reef-debris deposits indicate that these were 
true reefs growing above wave base. 
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TECTONIC IMPLICATIONS OF SOME N E W MESOZOIC 
STRATIGRAPHIC DATA ON ALASKA 

Increased geological exploration of Alaska during the 
past decade has produced a wealth of new stratigraphic 
data. Some of these data, particularly from Mesozoic 
rocks, are of fundamental importance in the interpreta
tion of the tectonic history of Alaska. The U. S. :Geo-
logical Survey is compiling a comprehensive correlation 
chart of all known Mesozoic sedimentary, volcanic, and 
intrusive rocks. Preliminary work on the chart in
dicates the need for revising or refining present concepts 
of the stratigraphy and tectonics in several areas. 

For example, recent studies in northwestern Alaska 
suggest that the mid-Cretaceous Koyukuk geosyncline 


