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The North Carolina Geological Survey (NCGS) conducts detailed geologic mapping within the Orange and Chatham county portions of the Carolina terrane, 
and often examines rock material from the Uwharriesarea. Fine-grained volcanogenic rock is frequently encountered during routine field mapping and an 
ƛƳǇǊƻƳǇǘǳ άōŜǎǘ ŀǘǘŜƳǇǘέ ŀǘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ Ƴǳǎǘ ōŜ ƳŀŘŜΦ ¢ƘŜ ǊŜǎǳƭǘƛƴƎ ŦƛŜƭŘ ƻōǎŜǊǾŀǘƛƻƴǎΣ ƎǊƻǳƴŘ truthed with geochemical analysis when possible, have 
led to informal logic-ǘǊŜŜǎ ŦƻǊ ƛƴƛǘƛŀƭ ŦƛŜƭŘ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴǎΦ  ¢Ƙƛǎ ƎǳƛŘŜ ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ŦƛŜƭŘ ƎŜƻƭƻƎƛǎǘΩǎ ǘƘƻǳƎƘǘ ǇǊƻŎŜǎǎŜǎ όƭogic-trees) to identify fresh rock 
ƳŀǘŜǊƛŀƭΦ Lǘ ƛǎ ǘƘŜ ŀǳǘƘƻǊǎΩ ƘƻǇŜ ǘƘŀǘ ŀǊŎƘŀŜƻƭƻƎƛǎǘǎ ǿƛƭƭ ǳǎŜ ǘƘŜ ƎǳƛŘŜ ŀƴŘ ǇǊƻǾƛŘŜ ŦŜŜŘōŀŎƪ ŦƻǊ ƛƳǇǊƻǾŜƳŜƴǘΦ 

¢ƘŜ ƎǳƛŘŜ Ŏƻƴǎƛǎǘǎ ƻŦ ǘǿƻ Ŧƭƻǿ ŎƘŀǊǘǎ όά¢ǳŦŦΣ [ŀǾŀΣ ƻǊ {ŜŘƛƳŜƴǘŀǊȅ wƻŎƪΚέ όtŀƎŜ ноύ ŀƴŘ ά/ƻƳǇƻǎƛǘƛƻƴ ƻŦ [ŀǾŀǎ ŀƴŘ ¢ǳŦŦǎέ όtŀƎe 2пύύΤ ŀ άCǊŜǉǳŜƴǘƭȅ !ǎƪŜŘ 
vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴ ǘƻ ŀƴǎǿŜǊ ǉǳŜǎǘƛƻƴǎ ǘƘŀǘ Ƴŀȅ ŀǊƛǎŜ ǿƘƛƭŜ ǳǎƛƴƎ ǘƘŜ Ŧƭƻǿ ŎƘŀǊǘǎΤ ŀ ά[Ŝǎǎ /ƻƳƳƻƴ ¢ŜȄǘǳǊŜǎέ ǎŜŎǘƛƻƴ ǘƻ ŎƻǾŜǊ textures not mentioned in the 
Ŧƭƻǿ ŎƘŀǊǘǎΤ ŀ άDƭƻǎǎŀǊȅ ƻŦ ¢ŜǊƳǎέ ǘƻ ŘŜŦƛƴŜ ƎŜƻƭƻƎƛŎ ǘŜǊƳƛƴƻƭƻƎȅΣ ŀ ǿƻǊƪǎƘŜŜǘ ǘƻ ŘƻŎǳƳŜƴǘ ǘƘƻǳƎƘǘ ǇǊƻŎŜǎǎŜǎ ǿƘƛƭŜ ǳǎƛƴƎ ǘƘŜ guide, and examples with 
ǿƘƛŎƘ ǘƻ ǇǊŀŎǘƛŎŜ ǘƘŜ ƎǳƛŘŜΦ ¢ƘŜ ǘǿƻ Ŧƭƻǿ ŎƘŀǊǘǎ ŀǊŜ ƳŜŀƴǘ ǘƻ ōŜ ǳǎŜŘ ƛƴ ŀ ǇŀǊǘƛŎǳƭŀǊ ƻǊŘŜǊΦ ¢ƘŜ ά¢ǳŦŦΣ [ŀǾŀΣ ƻǊ {ŜŘƛƳŜƴǘŀǊȅ RocƪΚέ Ŧƭƻǿ ŎƘŀǊǘ ǎƘƻǳƭŘ ōŜ ǳǎŜŘ 
ŦƛǊǎǘΦ LŦ ǘƘŜ ǊŜǎǳƭǘƛƴƎ ǊƻŎƪ ƛǎ ŀ ƭŀǾŀ ƻǊ ǘǳŦŦΣ ǘƘŜ ǎŜŎƻƴŘ Ŧƭƻǿ ŎƘŀǊǘΣ ά/ƻƳǇƻǎƛǘƛƻƴ ƻŦ [ŀǾŀǎ ŀƴŘ ¢ǳŦŦǎέΣ Ŏŀƴ ōŜ ǳǎŜŘ ǘƻ ŜǎǘƛƳate if the sample is basaltic, andesitic, 
dacitic, or rhyodaciticΦ LƳǇƻǊǘŀƴǘ ƴƻǘŜǎ ŀōƻǳǘ ŜŀŎƘ ǘƘŜ Ŧƭƻǿ ŎƘŀǊǘ ŀǊŜ ƛƴŎƭǳŘŜŘ ƛƴ ŀ ƎǊŀȅ ōƻȄ ƻƴ ǘƘŜ ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜ ƻŦ ǘƘŜ Ŧƭƻǿ ŎƘŀǊǘΩǎ ǇŀƎŜΦ ¢ƘŜ άFrequently 
!ǎƪŜŘ vǳŜǎǘƛƻƴǎέ ǎŜŎǘƛƻƴ όtŀƎŜǎ н-14) contains photographs and detailed descriptions of the textures and features used by the flow charts to identify rock 
ǘȅǇŜǎΦ ¢ƘŜ ά[Ŝǎǎ /ƻƳƳƻƴ ¢ŜȄǘǳǊŜǎέ ǎŜŎǘƛƻƴ όtŀƎŜǎ мр-18) contains photographs and detailed descriptions of textures that are not represented in the flow 
chart but may be seen in lithic material. Both of these sections should be read before using the guide for the first time. ThŜ άDƭƻǎǎŀǊȅ ƻŦ ¢ŜǊƳǎέ όtŀƎŜǎ нл-
22) provides brief, non-technical definitions of terms in bolded text used in the guide.  The worksheet documents the decisions made while using the flow 
charts to identify a sample. Two people may arrive at different end results for the sample depending on how they answered thequestions in the flow charts. 
If the thought process used is documented, the differences can be discussed and a consensus possibly reached. It is recommended that the user read the 
άCǊŜǉǳŜƴǘƭȅ !ǎƪŜŘ vǳŜǎǘƛƻƴǎΣέ ά[Ŝǎǎ /ƻƳƳƻƴ ¢ŜȄǘǳǊŜǎΣέ ŀƴŘ άDƭƻǎǎŀǊȅ ƻŦ ¢ŜǊƳǎέ ǎŜŎǘƛƻƴǎ ŀƴŘ ǿƻǊƪ ǘƘǊƻǳƎƘ ǘƘŜ ŜȄŀƳǇƭŜǎ ōŜŦƻǊŜ ǳsing the  flow charts for 
the first time.

Some features, particularly flow banding, welding, bedding, and soft sediment deformation, can be difficult to tell apart. It is recommended to use these 
features in conjunction with other clues ςsuch as the presence (if applicable) of amygdules, fiamme-shaped clasts, a hyaloclastictexture, or spherulitesςto 
help determine the final rock identification.  

Note: this guide covers identification of fresh rock material.  Although weathered surfaces may convey some information, a freshsurface is usually 
ƴŜŎŜǎǎŀǊȅ ŦƻǊ ƭƛǘƘƛŎ ƛŘŜƴǘƛŦƛŎŀǘƛƻƴ ōŜȅƻƴŘ ƎŜƴŜǊŀƭ άmetavolcanicέ ŀƴŘκƻǊ άƳŜǘŀǎŜŘƛƳŜƴǘŀǊȅέ ƭŀōŜƭǎΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ŘŜǎǘǊǳŎǘƛƻƴ ƻŦ ǘƘŜ ŀǊǘƛŦŀŎǘ Ƴŀȅ ōŜ 
necessary for proper identification. 

Information About this Lithic Identification Guide

This is not intended as a geologic rock identification guide. It was written specifically for identification of lithic material and therefore does not encompass 
the entire range of textures and rock types observed in the Carolina terrane.
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Is the matrix of my sample aphanitic or granular?
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Frequently Asked Questions Lithic Material Identification Guide
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Note: This is not intended as a geologic rock identification guide. It was written specifically for identification of lithic material and therefore does not encompass the entire range of textures and rock types observed in the Carolina terrane.

An aphanitic matrix looks fairly smooth, as if it is one coherent piece of material. A granular matrix looks like it is made of little pieces of other rocks or minerals that are 
touching each other.
The photographs above were taken of wet samples under a microscope at 10x magnification to simulate how they would look undera handheld 10x magnifier. The samples with an aphaniticmatrix are 

on the left (a & c) and the samples with a granular matrix are on the right (b & d). Notice the aphaniticmatrix looks relatively smooth, whereas the granular matrix looks like it is made up of tiny pieces.
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How can someone tell clasts from crystals in a sample?

Clasts are fragments of rock 
Crystals are mineral grains

The photographs above were taken of wet, fresh surfaces of geologic samples under a microscope at 10x magnification to simulate how they would look under a handheld 10x 
magnifier.  Examples of crystals are noted by white arrows whereas examples of clasts are indicated with red arrows. The color difference between the crystals and clasts may be the 
first thing someone notices about the photographs above. However, color differences are not diagnostic. While crystals in theabove photographs are white in color, some crystals can 
also be gray (quartz), black (amphibole\pyroxene) or pink (potassium feldspar). The clasts in the photographs are mostly gray orblack in color, however clasts can weather to be any 
number of colors including white, which can make them resemble crystals. When determining if a feature is a clast or crystal,it can help to examine a broken surface: rock fragments 
Ƴŀȅ ŘƛǎǇƭŀȅ άŦǊƻǎǘŜŘ ŦƭŀƪŜǎέ όǎŜŜ ǇŀƎŜ мнύΣ ǿƘŜǊŜŀǎ ŀ ƳƛƴŜǊŀƭǎ Ƴŀȅ ǎƘƻǿ ŎƭŜŀǾŀƎŜ ǇƭŀƴŜǎ ƻǊ ŎƻƴŎƘƻƛŘŀƭ ŦǊŀŎǘǳǊŜΦ [ǳǎǘŜǊΣ ƻǊ Ƙƻw amineral reflects light, can also be useful since 
minerals generally have a different luster than rock fragments. While clasts often show up on the fresh surface, sometimes they are best seen on the weathered surface so it is best to 
check both surfaces when looking for clasts.
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Note: This is not intended as a geologic rock identification guide. It was written specifically for identification of lithic material and therefore does not encompass the entire range of textures and rock types observed in the Carolina terrane.
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How can someone tell feldspar from quartz in a sample?

Quartz and feldspar are common minerals in North Carolina Piedmont rocks.

The photograph above was taken with an SLR camera and shows the wet, fresh surface of a geologic hand sample of a quartz and feldspar porphyritic rock. In this sample, quartz looks grey 
whereas feldspar looks white. While this color difference can be useful, it is best to look for conchoidal (bowl-shaped) fracture in a broken piece of quartz as confirmation. Feldspars do not 
fracture conchoidally. The color of feldspar can be useful for field determinations of which type it is: if a feldspar is white, it is generally called plagioclase, whereas a pink-colored feldspar is 
usually orthoclase. Examples of feldspar are noted by white arrows whereas examples of quartz are indicated with black arrows. Asmaller black mineral, possibly amphibole or biotite, is 
also present in the photograph but is not indicated by arrows. 

Lithic Material Identification Guide

Note: This is not intended as a geologic rock identification guide. It was written specifically for identification of lithic material and therefore does not encompass the entire range of textures and rock types observed in the Carolina terrane.
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What are fiamme-shaped clasts?

Fiamme(fee-ah-may) are flame-shaped clasts of flattened pumice that are characteristic of a welded tuff.

tƘƻǘƻƎǊŀǇƘ άŀέ ŀōƻǾŜ ǿŀǎ ǘŀƪŜƴ ǿƛǘƘ ŀƴ {[w ŎŀƳŜǊŀ ŀƴŘ ǎƘƻǿǎ ǘƘŜ ŘǊȅΣ ǿŜŀǘƘŜǊŜŘ ǎǳǊŦŀŎŜ ƻŦ ŀ ǎƳŀƭƭ όϤмΦрέ ƭƻƴƎύΣ ƭƛƎƘǘƭȅ ǿŜŀǘƘered rock fragment. This rock fragment contains abundant 
fiamme-shaped clasts of different sizes and simulates how fiammeƳŀȅ ƭƻƻƪ ƻƴ ǎƻƳŜ ƭƛǘƘƛŎ ŦƭŀƪŜǎΦ tƘƻǘƻƎǊŀǇƘ άōέ ǎƘƻǿǎ ǘƘŜ ǎŀƳŜ ǊƻŎƪ ŦǊŀƎƳŜƴǘ ǳƴŘŜǊ ŀ ƳƛŎǊƻǎŎƻǇŜ ŀǘ млȄ ƳŀƎƴƛŦƛŎŀǘƛƻƴΣ 

and was taken while the sample was wet. This is analogous to how fiammemay look under a hand held 10x magnifier. In both photographs, examples of the fiammeare noted with arrows.
While clasts often show up on the fresh surface, sometimes they are best seen on the weathered surface so it is best to checkboth surfaces when looking for clasts.
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Note: This is not intended as a geologic rock identification guide. It was written specifically for identification of lithic material and therefore does not encompass the entire range of textures and rock types observed in the Carolina terrane.
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²Ƙŀǘ ŘƻŜǎ ŀ άhyaloclasticέ ǘŜȄǘǳǊŜ ƭƻƻƪ ƭƛƪŜΚ

A hyaloclasticǘŜȄǘǳǊŜ ƳŜŀƴǎ ǎƻƳŜ Ŏƭŀǎǘǎ ŘƛǎǇƭŀȅ ŀ άƧƛƎǎŀǿ ŦƛǘΦέ

The photograph above was taken with an SLR camera and shows the dry, fresh surface of a geologic hand sample. This rock exhibits a hyaloclastictexture. Note the arrows, which point to 
examples where clasts look like they could fit back together like puzzle pieces. Hyaloclastictextures form due to differences in cooling rate between the outside and inside of a lava flow or 
magma intrusion. While clasts often show up on the fresh surface, sometimes they are best seen on the weathered surface so itisbest to check both surfaces when looking for clasts.

Lithic Material Identification Guide

Note: This is not intended as a geologic rock identification guide. It was written specifically for identification of lithic material and therefore does not encompass the entire range of textures and rock types observed in the Carolina terrane.
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