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ECOLOGICAL SIGNIFICANCE OF A 
MISSISSIPPIAN BLASTOID* 

ARTHUR T. ALLEN and J. G. LESTER 

Emory University 

·Introduction: 

Examination of a map of Northwestern Georgia prepared 
by Butts and Gildersleeve in 1948 for the Georgia Depart
ment of Mines, Mining, and Geology shows the areal distribu
tion of the Mississippian strata in Georgia. Plate 1 has been 
prepared by deleting all geology except the outcrops of the 
Mississippian so that its extent can be more easily shown. 
The areas underlafn by strata of this· age can be roughly di
vided into three parts. Part one in the extreme northwestern 
corner of the state, occupying parts of Dade, Walker, and 
Chattooga counties, may be better described as the Lookout 
Syncline Area in which the Mississippian rocks occur along 
the flanks of Sand, Lookout, and Pigeon Mountain and are 
protected from weathering by the overlying resistant sand
stones and conglomerates of Pennsylvanian Age. Part two 
occupies portions of Catoosa, Murray, Walker, Chattooga, 
Gordon, and Floyd Counties .. The linear- arrangement of- the
outcrops parallel the strike and structures of Taylor Ridge, 
Armuchee syncline, and Lavendar Mountain. Part three is 
restricted to Polk County where the Mississippian is repre
sented by the Rockmart Slate. 

Stratigraphy: 

The sediments in these areas are not all alike lithologically, 
but differ to a marked degree from one area to another. On 
Lookout Mountain, in area one, a stratigraphic column would 
show thick zones of limestone and some thin shales. This 
same sequence is' also present in the northern part of area two 
(Plate 2). However, in the southern part of area two, the 
strata are predominantly shale. Area three is composed of 
shale and slate and has not been satisfactorily correlated with 
the horizons of the other two areas. This paper will be con
fined for the most part to a study of area two. 

*Read at the meeting of the Georgia Academy of Science, Agnes Scott 
College, April 18, 1952. 
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The stratigraphic sequence of Mississippian formations in 
the Ringgold, Catoosa _County Area are shown on Plate two. 
Along the eastern flank of White Oak Mountain, beds of 
Mississippian age dip about 15° to the east and strike in a 
northeast-southwest direction. They overly strata of Silurian 
age and are intersected farther to the east by a major thrust 
fault which brings the Rome formation of Cambrian age into 
juxtaposition (Plate 3). The Mississippian in this area under
lies four physiographic features. The Chattanooga Shale, . 
Fort Payne Chert and St. Louis limestone underlie Cherokee 
Valley; the Golconda siltstone forms the crest and dip slope 
of Cherokee ridge; the Gasper and Ste. Genevieve limestones 
underlie Salem Valley; the most prominent feature, Little 
Sand Mountain, is. capped by Pennsylvanian sandstones and 
conglomerates which protects the underlying upper Missis
sippian limestones from weathering. 

It is on Little Sand Mountain that the best exposures can 
be found, actually, however, the stratigraphic section is a 
composite one composed of several sections measured in dif
ferent parts of the general area (Plate 2). The same se
quence of beds are present in the Lookout syncline but the 
thickness of individual zones are different in the two areas. 

- '.rhe _l~mest_one, ~~n4st~11~, 1;1hal_e _ _facies finger~ __ qut sogth_wa,rd 
in Houston Valley, which lies between Taylor and Dick Ridge 
in the extreme northwestern corner of Whitfield County. 
The remainder of area two, as mentioned previo'usly, is com
posed of Chattanooga Shale, Fort Payne Cl},ert, and Floyd 
Shale which is equivalent in age to all beds in the northern 
part, at least up through the Gasper and Ste. Genevieve lime
stones. The strata are upper middle Mississippian and upper 
Mississippian in age unless the Chattanooga shale may be 
proved to be lower Mississippian. · The fauna of the Fort 
Payne chert indicates that it is Keokuk in age and the fauna 
of the overlying formations belong to Chester age. 

Near the middle of the Gasper-Ste. Genevieve zone in the 
northern part of area two and in area one there occurs a 
greenish-gray argillaceous limestone about 8 feet thick. This 
zone is thinly-bedded, platy, and weathers readily to a yel
lowish soil. It is sandwiched in between massive, bluish-gray 
limestones which have either a crystalline or oolitic texture. 
Because of the silty conditions prevailing in the sea during 
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GEOLOGIC MAP OF 5AND MouNTAIN AREA CAToosA Co., GA. 
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the deposition of the impure limestone of this stratigraphic 
interval, organisms capable of combating such an environ
ment are to be expected. 

Fossils belonging to four classes are present. Bryozoa of 
the Fenestrellina and Phyllopora types are extremely abun
dant .. Next in abundance are the large blastoids which be
long to the genera Pentremites but which represent a new 
species not previously described. The name Pentremites 
gianteus is here given to this species because of its abnormal 
size. Specimens are shown in plates 4, and 6 where it can be 
seen how much larger they are than the normal blastoid 
represented by Pentremites welleri:, an average size member 
of this group. The other two classes found are dwarfed corals 
and dwarfed brachiopods which are so rare that they do not 
form an important part of the faunal assemblage. 

The blastoid calices found in the overlying and underlying 
members of the Gasper and Ste. Genevieve are about 1.5 em. 
in height, symmetrical, and associated with an abundant nor
mal coral and brachiopod fauna. These lived in warm, clear, 
silt-free, probably deep marine water in which large quan
tities of calcium carbonate was being precipitated. This is 
shown by the purity of the associated massive limestones. As 
the environment changed to a shallow, muddy sea, abrupt 
changes in the fossils had to take place in order for them to 
become acclimated to the new conditions. The numerous 
species of blastoids, brachiopods, and corals present in the 
pure limestones could not tolerate this new environment. 

In their place are found abundant specialized bryozoa and 
blastoids. Because of the silty conditions of the water, larger 
amounts of it had to be sieved in order to secure adequate 
food. Hence the blastoids became greatly enlarged in order 
to increase their food gathering brachioles and ambulacral 
grooves. The ratio between the size of the calyx and the 
rather small stem should be noted. This development must 
have taken place rapidly because the plates of the calyx are 
poorly sutured and often become flattened and distorted dur
ing burial. Frequently the base plates break off with the 
columnal which also increases the chances of becoming flat
tened. This characteristic is seldom encountered in other 
blastoids (Plate 5). 
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Pentremites gianteus disappeared as suddenly as it had 
appeared. As the sea encroached during Gasper time and. 
conditions similar to those prevailing during St. Genevieve 
time returned, the normal fauna returned and the fossils are 
are the same as those of the preceding time. The large blas
toids had become so specialized to combat a given set of con
ditions that they could not compete in the new environment 
and therefore because extinct. 

If we add our knowledge of this zone to the overall picture 
of the Mississippian period in Georgia, some significant ob
servations can be made. At the base of the Ft. Payne is a 
shaly zone which carries essentially the same byrozoa as 
those found associated with the large blastoids in the shale 
zone of the Gasper. Higher in the section, at the top of the 
Bangor, is another thin shale bed which has the same bryozoa 
and a comparable blastoid, P. spicatus which is not as large 
as P. gianteus. It would seem then that during the Missis
sippian at least three short intervals existed which were es
sentially the same in depositional characteristics and faunal 
environment. 

When we consider the uppermost Silurian and basal Penn
sylvanian with the Mississippian, we have evidence of trans
gression, regression, and later transgression of the sea. The 
uppermost Red Mountain, the Golconda, and the Lookout (all 
of which are near-shore or littoral deposits) alternating with 
limestones of the Fort Payne, the St. Louis, the Gasper and 
the Ste. Genevieve, and the Bangor and grading from one to 
the other through shale zones. 

It seems probable that no great mountain making move
ment began at the close of the Silurian or at the close of the 
Mississippian in northwest Georgia. The Devonian is appar
ently absent because of non-deposition. The non-marine 
Pennsylvanian simply represents the withdrawal of the 
Mississippian sea. This was the final result of unrest which 
had been present throughout Mississippian time. 


	TITLE
	LETTER OF TRANSMITTAL
	CONTENTS
	The Outcropping Cretaceous Rocks of Georgia, by D. Hoye Eargle
	Figure 1. Generalized map of outcropping Cretaceous Rocks in Georgia
	Figure 2. Columnar sections of outcropping Cretaceous Rocks of western Georgia
	Figure 3. Structure Contours on Top of Crystalline Rocks
	Figure 4. Generalized Profile and Structure Section, Muscogee to Randolph Counties, Georgia
	Figure 5. Generalized Profile and Structure Section, Crawford to Houston Counties, Georgia
	Figure 6. Structure Contours on Tops of Tuscaloosa, Blufftown, and Ripley Formations
	Figure 7. Structure Contours on Tops of the Eutaw Formation and the Cusseta Sand, and on Base of Tertiary Rocks

	A Preliminary Investigation of the Geology of Clarke County, Georgia, by Eldon J. Parizek
	Figure 1. Major Topographic Divisions of Georgia
	Figure 2. Topographic Divisions in the Central Upland Province of Georgia
	Figure 3. Areal Lithologic Map, Clarke County, Georgia
	Figure 4. Typical Exposure of "Contact-Phase" Rock along Highway 78, 1 1/2 miles southeast of Athens, Georgia
	Figure 5. Massive Migmatite in a Fresh Cut along U. S. Highway 29, 1 1/2 miles south of Athens, Georgia
	Figure 6. Pegmatite in Granite exposed along the Oconee River, one mile south of Athens, Georgia
	Figure 7. Inclusion embedded in Granite in Clarke County, Georgia. The hammer lies parallel to Bedding Planes and the long direction of the Fragment
	Figure 8. Inclusion Pattern in Granite, Clarke County, Georgia

	Comments on the Geology of the Ellijay Quadrangle, Georgia-North Carolina-Tennessee, by A. S. Furcron
	Figure 1. Geology of Ellijay Quadrangle, Georgia-N. C.-Tenn

	Interpretation of Florida Geology, by Herman Gunter, Robert O. Vernon, and James L. Calver
	Figure 1. Subsurface Distribution of Pre-Mesozoic Rocks in Florida
	Figure 2. Configuration of the Surface of the Pre-Mesozoic Rocks of Florida
	Figure 3. Geologic Cross-Section extending south from the Crystalline Rocks of Georgia to Big Pine Key, Monroe County, Florida

	The Role of the Bureau of Mines in Strategic-Mineral Investigations in the Southeast, by J. R. Thoenen
	Mineral Industry in Georgia 1940-1950, by A. S. Furcron
	Gold Deposits of Georgia, by C. F. Park, Jr.
	Figure 1. Gold Deposits of Georgia

	Development of a Crushed Stone Operation near Lithonia, DeKalb County, Georgia, by Nelson Severinghaus
	The Georgia Mineral Laboratory, by L. H. Turner
	Differential Thermal Analysis of Some Paleozoic Shales, by Robert W. Darling
	Figure 1. Outline Map of the Area
	Figure 2. Simplified Diagram-Differential Thermal Analysis
	Figure 3. Thermal Analysis of Shales

	Clays of Georgia: Progress and Plans, by D. W. Gates
	The Utilization of Lithonia Migmatite in Agriculture, by A. T. Navarre
	Table I. Comparative Analyses of Granites
	Table II. Comparative Analyses Granites & Gneisses
	Table III. Analyses of Boca Raton Soil

	Geophysical and Stratigraphic Investigations on the Atlantic Coastal Plain, by Horace G. Richards and H. W. Straley, III
	Figure 1. Map of Atlantic Coastal Plain showing Structural Features
	Figure 2. Isogamic Map of South Carolina Coastal Plain
	Figure 3. Basement Profile from Long Island to Parris Island, S. C.

	Geomagnetic Profiles along the Savannah River, by H. W. Straley, III
	Figure 1. Magnetic Profile Along the Savannah River in Georgia and South Carolina
	Figure 2. Prominent Magnetic Highs and Lows along Atlantic Coast

	Geomagnetics of Savannah Valley, by C. E. Rowlands, Jr. and H. W. Straley, III
	Figure 1. Beaufort Basin, S. C.
	Figure 2. Cross Sections

	Depth to Anomaly Source for Carolina Bays, by W. R. Johnson, Jr. (deceased), H. W. Straley, III, and H. W.Straley, IV
	Table I. Depth to Anomaly Sources

	Some Georgia Carolina Bays, by H. W. Straley, III
	Geomagnetics of North Carolina Plain, by W. R. Johnson, Jr. (deceased) and H. W. Straley, III
	Magnetic Reconnaissance, Dahlonega Special Quadrangle, Lumpkin County, Georgia, by W. R. Brown, D. W. Gates, C. E. Rowlands, Jr., and H. W. Straley, III
	Figure 1. Geomagnetic Map, Dahlonega Special , Quadrangle, Georgia
	Table I. Analysis of Dahlonega Iron
	Figure 2. Magnetic Cross-Sections

	Water Problems of the Southeast, by M. T. Thomson
	Low-Water Minimum Flows in Southeast Georgia, by A. C. Lendo
	Flood Regime of the Coosa-Alabama River-Historical and Modern, by R. W. Carter
	Figure 1. Flood Frequency Magnatude Relationship of Coosa River

	Discharge Records and Their Value in Design of Bridge Waterways, by C. M. Bunch
	Figure 1. Oconee River at Dublin, Georgia

	Effect of Buford Reservoir on Flow of Chattahoochee River at Atlanta, by R. W. Carter
	Figure 1. Hydrograph of Chattahoochee River at Buford for 1925
	Figure 2. Probable Hydrograph of Chattahoochee River at Atlanta for a Typical Low Week with Buford Dam in Operation

	Historical Comments on Floods and Droughts in the Southeastern United States, by M. T. Thomson
	The Engineering Properties of Georgia Soils, by George F. Sowers
	Measured Sections of Knox Dolomite near Graysville, Georgia, by Arthur T. Allen
	Figure 1. Location of the Measured Knox Sections

	Ecological Significance of a Mississippian Blastoid, by Arthur T. Allen and J. G. Lester
	Plate 1. Distribution of Mississippian Formations in Georgia
	Plate 2. Mississippian Formations, Little Sand Mountain, Ga.
	Plate 3. Geologic Map of Sand Mountain Area, Catoosa Co., Ga.
	Plate 4. Comparison in Size of P. Gianteus and P. Godoni
	Plate 5. Projection of Plates
	Plate 6. Views of P. Gianteus

	Cenozoic; Fossils in a Conglomerate Interstratified with Paleozoic Rocks, by H. E. Cofer
	Figure 1. Hand Sample of Conglomerate showing the Angularity and Size Variation of the Incorporated Fragments
	Figure 2. Sawed Section of Conglomerate: Fragments are Limestone (light grey), Slate (dark grey), and Chert (white)
	Figure 3. Partially Filled and Replaced Land-Snail Test

	Animal Tracks in an Ordovician Rock of North west Georgia, by A. T. Allen and J. G. Lester
	Figure 1. Multitude of Trails on Exposed Slab of Chert
	Figure 2. Trails showing Appendate Impressions
	Figure 3. Trail of Modern Water Snail made in Soft Ooze
	Figure 4. Cast of Underside of a Trilobite (Triarthisbecki)
	Figure 5. Cast of Euryperid (Hughmilleria) showing Appendages

	Chertification in the Fort Payne Formation, Georgia, by Vernon J. Hurst
	Figure 1. Distributions of Mississippian Formations in Georgia
	Figure 2. Bedded Chert along U. S. Highway 27, one mile West of Gore, Georgia
	Figure 3. Contact between bedded Chert and the Underlying Devonian Chattanooga shale, one mile west of Gore
	Figure 4. A Close-Up of Figure 3, Showing the Gradational Nature of the Contact. Note the phosphatic nodules in the Chattanooga shale extending upward into the Ft. Payne chert
	Figure 5. Photomicrograph of the Bedded Chert. The globular, Opaque Masses in the Chert Groundmass are believed to be Marcasite. The Rhombs are pseudomorphs of Quartz after Calcite. Plane polarized light X 440
	Figure 6. Minute, Hexagonal Plane or Spine, probably an Echinoderm part, in the Chert. x 100
	Figure 7. Photomicrograph. Microstylolite in Chert. Plane polarized light. x 440
	Figure 8. Siliceous, Argillaceous Limestone, the Upper Member of the Ft. Payne, at Parker's Gap, Tenn
	Figure 9. Fossils in the Limestone Member at the Top of the Ft. Payne. Plane polarized light. x 40
	Figure 10. Asymmetrical spherulites in an Elongate Fossil Fragment. x 440
	Figure 11. Spherulitic Silica in the Bedded Chert. x 100
	Figure 12. Calcareous Fossil partly replaced by Silica. The Twinning Lamellae are not present in the replaced portions; this might indicate that Silicification occurred prior to crystallization of the Calcite in the fossil. Crossed nicols. x 40
	Figure 13. Carbonate Rhomb partly replaced by, and enclosed in Crystalline Silica. Cross nicols. x 440

	Provenance Study of the Heavy Minerals in the Streams of the Gold Belt Portions of Lumpkin and White Counties, Georgia, by Herbert Yoho
	Figure 1. Flow Sheet for Sample Treatment

	Heavy Minerals in Saprolite Differentiation, by Vernon J. Hurst
	Figure 1. Granite, Athens
	Figure 2. Granite, Athens
	Figure 3. Granite, Athens (Near Contact)
	Figure 4. Schist, Athens
	Figure 5. Schist, Athens
	Figure 6. Granite Accessories in Saprolite Concentrates-Athens Area
	Figure 7. Metamorphic Minerals in Saprolite Concentrates-Athens Area
	Figure 8. Ferro-Magnesian Minerals in Saprolite Concentrates-Athens Area
	Figure 9. Granite, Elberton
	Figure 10. Granite, Gray
	Figure 11. Granite, Stone Mountain
	Figure 12. Granite, Lithonia
	Figure 13. Granite, Haddock
	Figure 14. Granite, Milledgeville

	Oolites from the St. Genevieve and Gasper Limestones of Northwest Georgia, by Frank T. Ingram
	Figure 1. Oolite x 150
	Figure 2. Oolite showing Nucleus of Calcite Rhomb. At top Oolite has been ruptured by a sharp fragment, x 150
	Figure 3. Oolite with Foraminifera as Nucleus, x 50
	Figure 4. Oolite with Foraminifera as the Nucleus, x 50
	Figure 5. Oolite with Nucleus of Crinoid Arm Plate, x 25
	Figure 6. Section showing Coquina-like Nature of the Limestone, x 25

	Sedimentary Study of a Commercial Sand Deposit in Northwest Greene County, Georgia, by Eldon J. Parizek
	Figure 1. Generalized Position of the Sand Deposit in Northwest Greene County, Georgia
	Figure 2. Twenty-eight Histograms of Sand Samples. Note the Concentration of Sand between 1mm-1/4 mm, with the exception of Sample #23. Sample #15 shows the highest percentage in one grade, 60.4%
	Figure 3. Range of Sorting Coefficients for theTwenty-eight Samples. The Average is representative of a well-sorted deposit
	Figure 4. Twenty-five Minerals Determined in the Sand Samples. Of the minerals showing a #1 abundance, only quartz, albite, orthoclase, biotite and muscovite do so in more than one sample

	Heavy Accessory Mineral Study in the Ducktown Basin, by Otis Gibson
	Figure 1. Geologic Map of a Portion of the Coletown Syncline
	Figure 2. Calloway Mine. Cross-Section 5 North Illustrating & Depth Continuity of Zircon Zones
	Figure 3. Calloway Mine
	Figure 4. Calloway Mine 14 Level
	A. Ore Outline as Projected Before Heavy Mineral Study
	B. Ore Outline as Projected After Heavy Mineral Study


	Statistical Studies of the Sandstones within the Lee Group, Lookout Mountain, Georgia, by Ernest W. Renshaw and Arthur T. Allen
	Figure 1. Statistical Data on the Three Sandstone Formations
	Figure 2. Size Analysis of Sewanee Conglomerate
	Figure 3. Size Analysis of Bonair Sandstone
	Figure 4. Size Analysis of Rockcastle Sandstone

	Observations On the Types and Directions of Lineation in a Portion of the Eastern Georgia Piedmont, by Eldon J. Parizek
	Figure 1. Generalized Boundaries of Area Mapped in the East Georgia Piedmont
	Figure 2. Linear Directions in Mapped Area of East Georgia Piedmont. Note the similarity in trends between primary and secondary lineations
	Figure 3. Sketch of Fold showing the Assumed Positions of the a, b, and c coordinates (after E. Cloos)
	Figure 4. Sketch of a thin Section of Foliated Schist. The cleavage direction is from left to right parallel with the sillimanite needles. Micas are shaded with different intensity in agreement with the colors of the grains in the section

	Titanite near Kennesaw Mountain, Cobb County, Georgia, by Wiley S. Rogers and J. G. Lester
	Figure 1 and Figure 2. Sketches of Titanite Crystals from Kennesaw Mountain, Georgia
	Figure 3. Sketch showing Development of Second Order Pyramid p (122) on Titanite Crystal from Kennesaw Mountain, Ga.
	Fgiure 4. Idealized Titanite Crystal from Kennesaw Mountain, Ga.
	Figure 5. Gnomonic Projection showing Position of Faces on a Titanite Crystal from Kennesaw Mountain, Georgia

	Gahnite Occurrence and Association at Magruder Mine, Lincoln County, Ga., by H. E. Cofer
	Luminescent Properties of Some of the Minerals of Arabia Mountain, DeKalb County, Georgia, by H. E. Cofer and E. W. Renshaw
	Archaeology and the Sciences, by a. R. Kelly
	Age Measurements in Decomposed Flint, by A. R. Kelly
	Some Geographic Aspects of Arterial Indian Paths Across the Georgia Piedmont, by John H. Goff

