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Digital elevation models (DEM), digital terrain models (DTM), and 
drone images were used to visualize and interpret the north-half 
Chamblee region's bare ground topography and elevation. These 
models were created using ground-only points in LIDAR point 
cloud data.
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Drone Surveying, 
Photogrammetry, 

3D Visualization
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Drone images were mosaic stitched and orthorectified in 
order to create this image of the sample location for 3D use.

Rose diagrams of structural 
features in the Brevard Fault 
Zone of the north-half  
7.5-min Chamblee Quad-
rangle. 

(A): Foliation orientations. 
(B): Brittle fault orientations. 

Both diagrams illustrate the 
dominance of NE-striking 
orientations with planes 
dipping to the SE, indicat-
ing that these structures 
were oriented during more 
recent deformation epi-
sodes.

(A) (B)

MOTIVATION
Two current map publications exist for this study area. (1) The Geologic 
Investigations Series Map I-2602 (Higgins and others, 2003) covers the At-
lanta 30’ x 60’ quadrangle at 1:100,000 scale. It was selected as the refer-
ence base map for our study as it was the most detailed and updated 
geologic map published at the time of our bibliographical review. It is 
available only as a scanned digital raster image which restricted data 
management, extraction, and further analysis. (2) The Geologic Map of 
Georgia (Lawton and others, 1976) includes the Atlanta region at a scale 
of 1:500,000. Digitized feature layers are available, but the spatial resolu-
tion was much too coarse to accurately represent mappable units and 
capture the structural intricacy of our study area. In comparing the two 
published maps, we noted some spatial discrepancies amongst the loca-
tions of faults, boundaries between different rock types, and their associ-
ated structures that could be resolved by mapping at a finer-resolution 
scale to adequately illustrate the geologic variability. Detailed informa-
tion regarding the nature and origin of Atlanta’s localized geology is in 
demand and essential for informed policy decision-making, public 
health safety and intervention, and economic growth. We intend to 
bridge a data gap by making this information publicly accessible by pri-
vate entities, scientific communities, decision-makers, and the general 
public.
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ABSTRACT
Using a combination of existing and newly procured geologic data, we 
have constructed a geologic map of the northern-half portion of the 7.5 
minute Chamblee quadrangle in metropolitan Atlanta at a 1:24,000 scale. 
The mapped area is 31.3 square miles and lies in the complex Inner Pied-
mont region of southern Appalachia. Our aim was to remedy geologic 
uncertainties of regional delineations, fault zones, and structural loca-
tions based on geologic maps published in 1976 (1:500,000 scale) and 
2003 (1:100,000 scale) across the tri-county area of Dekalb, Fulton, and 
Gwinnett counties. Unmanned aerial vehicle (UAV) drone surveying, digi-
tal terrain modeling, GIS file digitization, photogrammetry, and petro-
graphic analyses were employed to support field mapping efforts. 

The rocks mapped within this region are peri-Laurentian Tugaloo terrane 
igneous and metasedimentary units. They were emplaced by transform 
faulting around 400 to 360 Ma during the Neo-Acadian orogeny.

The Sandy Springs group is dominant in the study area and is 
located NW of a large shear zone (Brevard Fault). It is chiefly 
composed of a metamorphosed succession of sedimentary 
rocks. These include:

Cambrian Chattahoochee Palisades Quartzite (_cp), 
which is a massive and vitreous white-blueish feldspathic 
quartzite, 
Cambrian aluminous schist (_as) found with abundant 
kyanite, garnet, and staurolite minerals, and the 
Cambrian aluminous quartzite (_aq) which is a thinly 
bedded unit of muscovite-bearing quartzite. Field map-
ping revealed four additional major units. 

The Middle Ordovician to Late Proterozoic Powers Ferry 
Member (OZsp) consists of a biotite gneiss schist with interbed-
ded amphibolite. 

The Permian to Upper Ordovician Crider gneiss (OZcr) is a felds-
pathic, muscovite, quartz gneiss and is identifiable by its abun-
dance of muscovite grains. 

The Middle Ordovician to Late Proterozoic garnet-rich schist 
(OZmgs) is a mica schist bearing medium- to large garnets and 
has been observed in contact and underlying the Crider gneiss 
(OZcr) unit. 

And lastly, the Permian to Upper Ordovician phyllonitic Button 
schist unit (POb) that exhibits distinctive fish-scale texture and 
S-C fabric mylonization. 

The resolution of our map will allow for targeted investigations into the 
emplacement of the Tugaloo terrane and the processes that shaped the 
eastern North American margin between the Cambrian to Permian. Our 
contribution includes a geologic map in a digital format that allows geo-
spatial connection to local geologic structures and materials in real-time 
through GIS-ready portable devices. We hope that this project will bene-
fit infrastructural projects in one of the fastest-growing metropolitan re-
gions in the country.

STRUCTURAL FINDINGS

**Chattahoochee Palisades Quartzite (Cambrian?)—White to yellowish,  sugary to vitreous, 
lightly graphitic to nongraphitic with accessory muscovite, garnet (genereally flattened and 

elongated), and aluminosilicate minerals, in layers and beds about 0.3 to 1.2 m thick, interbedded with 
feldspathic quartzite and garnetiferous quartz-muscovite schist. Commonly adjacent to and gradational 
into the aluminous schist unit (_cp). Holds up low ridges that stand 30 to 60 m above intervening valleys 
and weathers to a quartz-sand saprolite/soil that is locally mineable for quartz sand where the unit is 
stratigraphically and (or) tectonically thickened. Within the Brevard fault zone, the quartzite is generally 
massive, vitreous, white to bluish, and generally continuous for many kilometers (Higgins and McConnell, 
1978; Higgins et al., 2003).

_cp

**Spessartine quartzite (Middle Ordovician? to Late Proterozoic?)—Light-gray, dark-pink speck-
led, fine-grained, blocky and sooty weathering, (±magnetite)-spessartine quartzite in beds about 

0.3 to 1 m thick, commonly interbedded with medium-grained, pink- to purple-weathering, garnet-sili-
manite-biotite-quartz-muscovite schist and fine- to medium-grained, dark-green to blackish-green, 
ocher-weathering hornblende-plagioclase amphibolite. Brown-to blackish-weathering manganiferous 
schists commonly are interbedded with the manganiferous quartzite. Commonly only seen weathered to 
“black quartzite.” (Higgins et al., 2003)

OZmm

**Garnet Hill type altered rocks (Permian? to Upper Ordovician?)—Pervasively sheared, 
buttony, coarse-grained, well-foliated, green, greenish- to reddish-weathering, actinolite-chlo-

rite schist and slightly graphitic to graphitic button schists that generally contain abundant euhedral 
garnets as large as 2 to 4 cm, but commonly less than 1 cm, and locally contain radiating clusters of 
actinolite on S-planes (generally on S-planes parallel to wavy shear-planes). Thin layers of chlo-
tite-quartz-sericite schist, generally with small euhedral magnetite crystals, are intercalated with the 
actinolite-chlorite schist. Large garnets are commonly flattened and (or) sheared euhedra that can be 
flaked apart; subhedral garnets are commonly sheared in wavy chlorite bundles. Garnets are conspicu-
ously elongated. (Higgins et al., 2003)

POs

Garnet-rich schist (Middle Ordovician? to Late Proterozoic?)—Garnet-bearing biotite-musco-
vite-quartz-feldspar schist with minor amounts of epidote. Lustrous and granular. Medium to 

coarse-grained, gray, and often found weathering to a yellow-tan color. Large garnet crystals of 5-10 mm 
in size. Has medium- to well-developed foliation bands of biotite and 

felsic minerals (muscovite, 
quartz, feldspars). 
Outcrops found at hillsides 
near roads. Unit is observed 
in contact and underlying 
the Crider gneiss (OZcr) unit. 

Photomicrograph on left: 
Quartz (Qtz) inclusions within 
garnet (Grt) porphyroblast are linearly 
oriented. Garnet porphyroblasts are 
usually bounded by decussate biotite (Bt) 
grains. Right: Sample hand specimen.

OZmgs

Garnets

**Unnamed quartzite—Thin (<2 m thick) mappable units of muscovite quartzite that may be fault slices of Chattahoochee 
Palisades Quartzite (_cp) (Higgins et al., 2003)

_aq

Button schist (Permian? to Upper Ordovician?)—Micaceous, silvery to gray-colored, 
phyllonitic schist with high-relief spindle to pseudohexagonal-shaped fish scale texture. 

Contains quartz-plagioclase-orthoclase-hornblende-biotite-muscovite with accessory opaque 
minerals. Unit was exposed at a stream bed, outcropping <10 ft in height above stream. S-C 
texture can be observed at both macro- and microscale. Mylonitization is quite pervasive and can 
be visually identified at outcrop exposures as fine-grained, gray veins. Weathers to brown. Higgins 
and others (2003) have suggested that this unit is likely a sheared version of the Informal 
mixed unit (OZm). Photomicrographs to the right: (A) S-C fabrics are illustrat-
ed in Figure A, showing dextral shear sense. (B) A mica fish with its 

long axis oriented in a 
dextral direction of 

extension. (C) 
Recrystallized 
quartz (Rqz) with 

migrated grain 
boundaries.

POb

**Long Island Creek Gneiss (Permian? to Middle Ordovician?)—Light- to dark-gray, well-layered (layers generally about 8-40 
cm thick), medium-grained, generally blastomylonitic epidote-biotite-plagioclase-quartz gneiss, with tiny crystals of sphene, 

interlayered with biotite-epidote-muscovite-quartz-plagioclase-microcline gneiss; microcline content quite variable. Mylonite gneiss 
with porphyroclasts of potassium feldspar in many outcrops. Characterisically cut by numerous 6- 20-cm-thick quartz veins and sills 
and aplite dikes and sills. (Higgins et al., 2003)

PYI

Powers Ferry member (Middle Ordovician? to Late Proterozoic?)—Pegmatitic biotite-muscovite-quartz-feldspar gneiss 
interlayered with garnetiferous schistose biotite gneiss and foliated amphibolite. Found at hillside roadcut exposures and are 

about 15 ft in height and <30 meters in length. Pegmatitic gneiss rocks are dark gray to white in hand specimen, medium- to 
coarse-grained granular texture, and displays typical planar foliation of mafic and felsic minerals. The schistose gneiss is identical to 
the biotite-muscovite-quartz-feldspar gneiss but is garnet-bearing with accessory epidote and has pronounced schistosity. Horn-
blende-plagioclase amphibolites occur along with the gneiss and schistose gneiss and are moderately foliated into bands. Powers 
Ferry member is often found weathered to saprolite. White pegmatite veins and orange oxidation veins are present through the 
outcrop as well as a small “blob” of possible diabase. 

Photomicrograph at bottom left—(A): Mortar texture (Mr) of quartz observed in a pegmatite dike. Quartz 
(Qtz) grains show intense corrosion and recrystallization due to high strain metamorphism and recovery 
mechanisms typically associated with cataclastic flows and seen in a majority of our pegmatite samples. 
Presence of bent muscovite (Ms). Deformed plagioclase (Pl) grains are common in this unit. Typical tartan 
twinning in microcline (Mc). (B): The inclusion patterns of this garnet (Grt) are curved and indicate dextral 
shearing. Strain shadows are σ-type and have asymmetrical tails. It is likely that this garnet porphyroblast 
formed during a deformation episode. 

Hand samples on right—(A) garnet-bearing schistose gneiss. (B) pegmatitic gneiss. (C) amphibolite.
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Geologic map modified from the Scientific Investigations Series 
Map I-2602 (Higgins et al., 2003)

Projected Coordinate System: NAD 1927 UTM Zone 16N

** Unit descriptions marked by two asterisks are written by Higgins 
et al., (2003) from the Geologic Investigations Series Map I-2602, 
map scale: 1:100;000. Source: https://ngmdb.usgs.gov/Prodesc/prod-
desc_68373.htm

The topographic profile for the cross section was made using 
elevation data from the digital elevation model (DEM) raster. 
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Aluminous schist unit (Cambrian?)—Kyanite-bearing biotite schist with 
kyanite proportions between 10-15%. Constituents include quartz-ortho-

clase-hornblende-biotite-garnet and accessory muscovite and opaque minerals. 
Accompanied by garnets (10%) and staurolite (<5%) minerals. Brown to dark gray in 
overall color. Outcrops found at hillsides by roads and stands <20 ft in height. Thinly 
bedded at 3-5 cm in thickness. Approximately 25 m of fresh exposures. Interbedded 
quartz veins. 

Bottom left image: granitic “blobs” or melt pockets of fine-grained (< 7 mm in grain 
size) granitic pegmatite amongst the finer groundmass of the schist. These 
pegmatites belong to the muscovite type characterized by high pressures and 
intermediate temperatures in the Barrovian amphibolite facies.  

Photomicrograph to the right: (A-B) strain shadows (traced in dotted red line) of 
biotite (Bt) and plagioclase (Pl) around a garnet (Grt) porphyro-
clast form relatively symmetric ɸ-type mantled tails 

which do not adequately provide a sense of 
shear direction. Evidence of S-C fabric is 

pervasive and exhibits dextral shear, as seen 
in biotite grains, marked in yellow. (A) 

Opaque minerals (Op) have formed 
from the alteration of garnet 

towards its margins. After 
reaching peak kyanite-grade 

conditions (Ky) and then cooling 
below it, chlorite (Chl) rims have 
formed at the expense of garnet, 
documenting retrograde metamor-
phism.

_as

Pegmatitic melt pockets

195-13

**Informal mixed unit (Middle Ordovician? to Late Proterozoic?)—Lustrous medium to 
coarse-grained (±garnet)-sillimanite-biotite-muscovite schist that is locally slightly graphitic and 

is commonly slightly manganiferous. Generally contains pods and lenses of chlorite, hornblende, and 
actinolite schsts. Characteristic of the mixed unit is the presence of scattered 0.3 to 1 m thick beds of 
fine-grained, blocky and sooty weathering, spessartine quartzite (OZmm), commonly interbedded with 
medium-grained, pink- to purple-weathering garnet-sillimanite-biotite-quartz-muscovite schist and 
fine-to medium-grained, dark-green to blackish-green, ocher-weathering hornblende-plagioclase 
amphibolite. (Higgins et al., 2003)

OZm

Crider gneiss (Middle Ordovician? to Late 
Proterozoic?)—Coarse-grained feldspath-

ic-muscovite-quartz gneiss with minor orthopyrox-
ene and biotite, and variable amounts of chlorite. 
Distinguishable from other gneisses by its high 
percentage of muscovite compared to biotite micas. 
Massive to slabby unit, granular texture with poor to 
moderate foliation. Exposures are typically on 
hillsides, lower to the road. Outcrops <9 ft in height 
and <25 ft in length. The unit is found to weather 
into rounded shapes with orange-brown and black 
colorations, especially when colonized by moss. 

(A) Fine quartz micro-veins radiate chaotically 
throughout this Crider Gneiss (OZcr) sample as 
single, tabular bodies. (B) Common in this unit, 
symplectic textures (Spt) are recognized by 
their“worm”-like appearance and represent the 

breakdown or reaction of a 
primary phase with another 

incompatible phase. In this 
case, muscovite has 

experienced an 
incomplete 

reaction from 
neighboring 
quartz. Left 

photo: sample 
hand specimen.

OZcr

EXPLANATION OF MAP SYMBOLS
Contact
Concealed contact
Fault
Right-lateral strike slip fault
Overturned anticline
Foliation of bedding
Strike measurement of fault
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SECTION SHOWING THE GENERAL RELATIONSHIP OF THE ROCKS ALONG A - A’ ENGRAVED ON THE MAP

Planes data set (petals parallel strike direction):
   Max value = 40.25974% between 046° and 060°
   Mean Vec = 052.9° ± 06.0°;    Average Length = 0.6695
   Circular Variance = 0.3305;    kappa = 1.7895
   [Krumbein's axial mean; uncertainty is 1 standard error, 
    for 95% confidence level multiply by 1.96]
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Planes data set (petals parallel strike direction):
   Max value = 50% between 046° and 060°
   Mean Vec = 052.1° ± 07.8°;    Average Length = 0.7546
   Circular Variance = 0.2454;    kappa = 2.3693
   [Krumbein's axial mean; uncertainty is 1 standard error, 
    for 95% confidence level multiply by 1.96]
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