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A Geological Excursion along the Eno River: INSTRUCTOR COPY 
 
Blue – notes and information for instructor 
Red – answers to student question sheet 
Black – text on student question sheet (what students actually see) 
 
“Eno River Geology Guide” (ERGG) refers to Phil Bradley’s A Geologic Adventure Along 
the Eno River published by the North Carolina Geological Survey 
 
Directions to Eno River State Park Few’s Ford Area (from Northgate Mall, Durham).  
Take North Duke Street Entrance ramp onto I-85 South.  Stay on I-85 South towards 
Hillsborough until you reach exit Exit 170 to Hwy 70 (exit on the right).  After ~0.4 miles 
turn right (first traffic light after exiting I-85) onto Pleasant Green Road (there is a Muffler 
Shop at this intersection).  Go North on Pleasant Green for ~2 miles until you reach Cole 
Mill Road.  Turn right on Cole Mill road (there will be brown State Park signs pointing the 
way).  Follow Cole Mill road ~0.8 miles – turn left into the Eno River State Park.  Pass the 
park’s headquarter’s on the right and instead turn right at the next road which leads to the 
Few’s Ford parking area. 
 
Make sure students are adequately prepared.  They need a water bottle, a snack/lunch, 
close-toed shoes (NO SANDALS!) for hiking, an extra pair of shoes that can get wet (if you 
choose to wade through the ford), sunscreen, bugspray, and whatever else kids need to be 
comfortable in the woods for ~2 hours.  See also Eno River Geology Guide page 27. 
 
Remind the students that ROCK AND/OR MINERAL COLLECTING is NOT 
PERMITTED in North Carolina State Parks – leave rock hammers in the car!   
 
From the parking lot, follow the narrow trail down to the ford area (~400 feet).  The 
human history of the area is provided by the park sign and the Eno River Geology Guide 
on page 35 (History of Few’s Mill inset).   
 
Welcome to the Eno River State Park!  Most visitors to the park come here to enjoy today’s 
natural setting.  Birding, swimming, canoeing, fishing, camping, and hiking are generally the 
main attractants to the park.  Few visitors ever give the rocky outcrops in and along the side of 
the river a second glance.  This is rather unfortunate because the park’s rugged natural setting is 
largely due to its geology.  Today, we will learn about the dramatic and violent geological 
history of this now serene landscape.  You will never think about this place the same way again. 
 
A few important things to keep in mind 
1) Unless otherwise instructed, stay on the trails 
2) Do not climb on outcrops 
3) Collecting of rocks is strictly prohibited in the Eno River State Park 
4) There are NO poisonous water snakes in the park.  If you see a snake in the water it is very 
likely the harmless Northern Watersnake.  Enjoy their elegant beauty and leave them alone.  
Copperheads occur throughout North Carolina, practice the same precautions you would while 
hiking anywhere else in the state.  All animals inside the park are protected by law. 
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5) Do not litter. 
6) This is a natural area in which humans ought to see themselves as guests.  Keep your voice 
down and your chances of seeing wildlife goes up significantly.   
 
Answer the following questions to the best of your ability. 
 
To get to stop 1 you must cross the Eno river.  DO NOT do this at high water.  The water 
flows fast at this spot and water levels above 1.5 feet can sweep people downstream.  Under 
normal conditions (most of the time) the ford is a foot or less deep.  Students should wear 
shoes.  The ford can be crossed barefoot but sharp rocks, and uneven ground can make this 
an unpleasant experience for the less outdoor-minded student.  Students can leave their dry 
hiking shoes on the parking lot side of the river and pick them back up on the way back.  
People do this all the time and there have never been issues over stolen shoes.   
 
Once crossed, take the small footpath on the right upriver.  After 300 feet you will see 
outcroppings of rocks in the river to your right.  Climb down the riverbank to get to the 
rocks.   STOP 1 here is equivalent to Stop 7 on page 34 in the ERGG, see also inset on page 
12 of the ERGG.  Careful these rocks are extremely slippery when wet!   
 
Rocks to be seen at STOP 1: 
N 36º04.797’ 
W79º00.390’ 
 

 
STOP 1: Few’s Ford Area in Eno River State Park 
 
Take a look at the rocks exposed here.  At first glance the rocks appear to be just boring gray-
greenish rocks with few interesting features that have been polished by the flow of the river.  
Splash some water on their surface – this should bring out the internal texture and color better.  
 
Pick one area of the exposure and make a sketch of the internal features/texture of the rock in the 
box below.  Be sure to pay attention to the provided scale and make your sketch accordingly. 
 
If you bring a small cup or container you can scoop up some river water and put it on the 
outrcrops to bring out the texture more.  Handfuls of water also work well.   Hardcore 
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geologists are known to urinate on outcrops for the same effect while also preserving their 
water.  Probably not a good idea to follow their example here.   
 
Draw arrows to label the different features you see. 

 
You should have noticed that the rock consists of different sized clasts (grains, pebbles, cobbles 
etc.) of different colored rock AND a fine-grained green-gray matrix that surrounds these. 
 
What dimensions are the largest clasts you were able to find? (in cm or inches) 
 
20-30 cm long, cobble-sized 
 
Are all the clasts of the same size?  If not, what size range do you see? (wide range, narrow 
range, etc.) 
 
No, there is a wide range of clast sizes from fine granules to cobbles 
 
What are the edges of the clasts like?  In other words, are the clasts rounded, subrounded, 
angular, or subangular? 
 
Most of these clasts are subrounded.  That is their edges and corners are rounded off.   
 
Take a closer look at the rocks that make up the clasts.  Are they all made up of the same rock 
type?   
 
No, there is a great variety of colors and textures – lots of different kinds of rocks 
 
Can you find clasts that are probably pieces of igneous rocks?  sedimentary rocks?  How can you 
tell? 
 
The igneous rocks look crystalline with small crystals, the sedimentary rocks are layered 
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Now, remember that ALL of the rocks you will see today have been metamorphosed.  Two 
results of this alteration are that most of the rocks have taken on a gray-greenish hue AND all of 
the rocks have been hardened, much like potter’s clay baked in an oven.   
 
The fact that the rock here consists of clasts and a fine-grained matrix suggests that this used to 
be a sedimentary rock (now a meta-sedimentary rock).  Based on your observations of this rock’s 
texture and clast size, what kind of name would you assign to this type of sedimentary rock? 
 
conglomerate (or perhaps breccia) 
 
Turns out that all of the (meta-)sedimentary rocks you will see today are part of a special group 
of sedimentary rocks known as volcaniclastic sedimentary rocks.  This means that the rocks 
consist of grains (clasts) that are largely of volcanic origin and were deposited as part of volcanic 
processes.  Recall the 4 different kinds of volcaniclastic rocks you discussed in class.   
 
(ash tuff, lithic tuff, tuff breccia or conglomerate, welded tuff (see section III in ERGG) 
NOTE: some geologists further differentiate volcaniclastic rocks into pyroclastic and 
epiclastic.  Pyroclastic rocks include ash tuff, lithic tuff, and welded tuffs formed during 
explosive eruptions (grains and clasts have usually experienced some transport through the 
air), whereas epiclastic volcanic rocks refer to sedimentary rocks such as tuff breccia or 
conglomerates that CONSIST of reworked (mud/water flow) materials of volcanic origin.   
 
What kind of volcaniclastic rock are you looking at here? 
 
volcanic conglomerate or breccia (lahar deposit), tuff breccia/conglomerate 
 
How did this rock form? 
 
This is a lahar deposit, a volcanic mudflow. 
 
What possible inferences can you make about the environmental conditions (climate, elevation, 
temperature etc.) that were present here when this deposit formed? 
 
Lahars are common for large stratovolcanoes that are high enough in elevation to bear ice-caps 
(which melt to provide the water for the lahars during eruptions) or volcanoes that receive 
significant amounts of rainfall (tropics, etc.).   
 
Now let’s return to the other side of the Eno River to see some different rocks. 
Trace your path back across the ford and change into your dry hiking boots.  
 
Some instructors might not feel inclined to wade through the river.  As an alternative to 
STOP 1, stay on the parking lot side and hike along the narrow path upriver for about 400 
feet.  There will be a park sign about water quality on your right.  To the left of the path is 
a single large boulder of the same lithology as the rocks across the river.  This boulder is 
not nearly as spectacular as the rocks on the other side and the clasts are smaller. 
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Alternative outcrop to STOP 1: 
 
 
 
 
 
Photo highlights large boulder mentioned in 
text above. 
 
Location: 
N 036º04.784’ 
W079º00.369’ 

 
From Few’s Ford walk upriver (past the sign mentioned in discussion on alternative STOP 
1 above) and hike over the small hill (this is more lahar outcrop but not well exposed) and 
down the wooden stairs.   
 
Since the publication of the ERGG in 2007, the park service has created a completely new 
trail along the Eno river here for the next 0.2 miles.  Parts of the old trail can still be seen 
running parallel to the river right at waterlevel.   This has exposed fresh new surfaces of 
rock and are a true gift to all who wish to study the geology of this area close-up.  
Unfortunately, slope stabilization measures have sought to cover much of the new outcrops 
but fortunately for us, these measures have largely failed. 
 
The rock exposed along this new trail include ash tuffs, lithic tuffs, and tuff breccia.  
Because of limited exposure and deformation it is difficult to reconstruct the relative 
stratigraphy of these layers.  The three rock types are probably interbedded/gradational 
with one another in a complex geometry – just like in volcanic deposits we see form today.   
 
From the bottom of the wooden stairs, walk 375 feet upriver along the path.  STOP 2 
focuses on a small exposure (on right) where few to no clasts are present (but if you move 
laterally you might start to see a gradation to lithic tuffs).    
 
STOP 2 exposure: N 36º04.844’; W79º00.315’ 
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The rocks exposed at STOP 2 are the same type as figured on page 34: Fig. 35B and 
described on page 46: Fig. 46 in the ERGG. 
 
STOP 2: Above Rapids at Few’s Ford Area in Eno River State Park 
 
The rocks exposed along this trail are mostly weathered but recent renewal work (2010) has 
created several freshly exposed rock faces.   
 
Make a sketch of the rock texture exposed here: 
 

 
 
Do you see any clasts in this rock? 
 
there might be small (mm scale) fragments, but for the most part this rock consists of 
homogeneous gray matrix. 
 
Because all of the rocks here have been metamorphosed it can be difficult to figure out what the 
protolith was.  Indeed, if you look at the surface fracture (where the rock has been freshly 
exposed by breakage) it might lead you to conclude that this rock is a crystalline igneous rock – 
after all, the surface looks like shiny, small irregular fractures – much like a crystalline rock 
would break.  However, this is only due to the fact that the grains in this rock were tightly fused 
by metamorphism.  This rock is another example of a volcaniclastic rock.   
 
How does the grain-size of this rock differ from the rock at STOP 1? 
 
This rock is very fine-grained and lacks large clasts.  The rock at STOP 1 has a matrix of similar 
fine-grained nature but includes large clasts. 
 
What do geologist call such a fine-grained volcaniclastic rock? 
 
ash tuff 
 
Describe how this volcanic rock formed 
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Ash, spewed from the volcano during large eruptions, falls to the ground and accumulates. 
 
Within the Durham-Hillsborough area, geologists have described massive amounts (thousands of 
feet) of this type of volcaniclastic rock.   Remember that volcanic eruptions are generally divided 
into effusive (red) or explosive (gray) eruptions. Which eruption type do you think dominated in 
this area? 
 
explosive (gray) – because lahars and large ash deposits are more typical of this type of eruption 
 
Let’s move further along the path. 
 
Continue to walk ~150 feet along the path to reach STOP 3 at the stone steps: 
N 36º04.865’ 
W79º00.300’ 
 

 
STOP 3: Outcrop along stone steps 
These rocks here are the same as exposed elsewhere and described in the ERGG on page 
30: Stop 1, Figure 30B. 
 
Take a look at the rocks exposed here and make a sketch of their texture: 
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How does the average size of the clasts in this rock differ from those at STOP 1? 
 
They are mm-cm scale.  Much smaller than those at STOP 1 
 
What shape are the clasts inside this rock? (rounded, subrounded, subangular, angular) 
 
subangular to angular 
 
This type of volcaniclastic rock is known as a “lithic tuff” because it consists of ash mixed with 
small to medium-sized fragments of other rocks (remember that “liths” refers to “rocks”). 
How did this volcanic deposit form? 
 
explosive gray eruption throwing ash, pieces of lava, and crater rock fragments into the air.   
 
Compare the shape of the clasts in this rock with the shape of the clasts in the rock at STOP 1.  
How are the shapes of the clasts in each rock reflective of (consistent with) their different modes 
of transport? 
 
The clasts in the lahar deposits were subrounded – they were transported by the water+mud for 
some distance.   Lahars generally follow river valleys and pick up existing rounded stream 
gravels and cobbles.  Airfall (tephra) lithic tuff pieces remain angular as they have not been 
transported by water.  They did not experience processes that could round off their edges and 
corners. 
 
The next stop is a little farther along the trail, roughly 0.8miles.  The trail enters the 
floodplain of Buckquarter Creek and crosses the waterway via a narrow wooden bridge.  
On this hike you will pass Stop 1 of the Holden Mill Trail hike as described in the ERGG 
on page 37. 
 
The rocks at STOP 4: 
N 36º05.176’ 
W79º00.810’ 
 

Left: general area with boulders.  Right: Boulder showing two different grain size textures 
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STOP 4: Large boulders exposed in and alongside the Eno River 
 
This stop is equivalent to and explained as Stop 2 on page 37 in the ERGG.  See also Figure 
34 in the ERGG (page 33). 
 
Take a look at the boulders that are present here.  You should look at multiple exposures before 
you answer the questions.  This rock has also experienced metamorphism but this was not 
enough to significantly change the original texture and color of the rock.  This allows us to 
recognize that this is a crystalline igneous rock (not volcaniclastic but solidified from lava or 
magma). 
 
What is the grain size(s) of this rock?  (fine or coarse, or as geologists like to say aphanitic or 
phaneritic?) 
 
two different grain sizes, both phaneritic, one fine, the other medium 
 
What does the grain size of an igneous rock tell you about the cooling rate of the particular rock? 
 
the faster the cooling rate, the larger the crystals 
 
Based on the grain size(s) here did this rock cool slowly or fast? 
 
this rock cooled slowly 
 
Is this an intrusive igneous rock or an extrusive igneous rock?  How do you know? 
 
intrusive igneous rock – extrusive igneous rock cools quickly and is usually aphanitic (very fine 
grained) 
 
You should have noticed that there are actually TWO different rock textures present in these 
boulders.  Make sure you show this in the following sketch of the rock texture: 
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OK, you are now going to assign an actual rock name (classification) to this rock.  Unless you 
have had significant practice you might find this very difficult.  Don’t be dismayed – it takes 
years of thorough training before geologists become good at this.  Let’s give this a try anyway.  
Among the grains you should be able to identify a white and a black mineral (grains), which are 
plagioclase and a variety of iron/magnesium-rich minerals respectively.  Gray minerals (quartz) 
are present as well but they are rare compared to the other two.  This rock contains about 63-65% 
quartz by volume.  What name do geologists give to this type of igneous rock? (hint: it falls 
somewhere between an intermediate and felsic/silicic composition). 
 
granodiorite 
 
Remember the basic igneous rock classification: 
 
 Ultramafic Mafic Intermediate Intermediate-

Felsic 
Felsic 

Intrusive peridotite gabbro diorite granodiorite granite 
Extrusive komatiite basalt andesite dacite rhyolite 
 
There are two different grain sizes present in this rock.  What does this tell you about the cooling 
rate of each of these parts of the rock?   
 
they record two different events of magma intrusions, each even cooled at a different rate 
 
What does this mean in terms of volcanic activity that formed these rocks? 
 
Based on the geometrical relations between the two grain sizes, it appears that the coarse-grained 
granodiorite crystallized from a melt that had intruded into pre-existing finer-grained 
granodiorite.  It demonstrates reactivation of the magma chamber. 
 
Let’s walk farther upriver ~0.1 miles to get to Stop 5.  Here the river crosses another 
prominent boulder-field and rock ledge in the river bed. 
 
The rocks at Stop 5: 
N 36º05.206’ 
W79º00.921’ 
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STOP 5 here is equivalent to and further explained as Stop 3 on page 38 in the ERGG.   
Note:  The rock here is not as homogenous as it first seems.  There is the extremely fine-
grained (no grains visible) type (left picture) and a coarser, but still very fine type (right 
picture).  Make sure the students are looking at the extremely fine-grained kind.   
 

 
STOP 5: Greenish-gray, smooth rocks along bank of Eno River 
 
This is by far the most difficult rock to identify that you will see today.  It’s surface is worn 
smooth by the abrasive power of the Eno river.  Closer inspection of the rock shows that there is 
little to no apparent internal grain texture.  It just looks like a monotonous, gray-green rock.   
 
Notice that the Eno River moves over boulders and rock ledges here.  This is because our rock in 
question crosses the river in a relatively narrow band several 10s of feet thick.  Otherwise the 
rock is completely surrounded by the igneous rock we saw at STOP 4.  The rock in the band here 
is slightly more resistant to erosion than the rock in which it occurs. 
 
The rock here crystallized from a magma that intruded into and filled cracks inside the rocks we 
saw at stop 4.  What do geologists call igneous intrusions that burn vertically through the 
crust/bedrock? 
 
dikes 
 
The composition of the rock here is virtually identical to the rocks at STOP 4, yet you can barely 
make out individual crystals in this rock.  This texture is referred to as APHANITIC by 
geologists – the grains are so small that you would need a high-powered microscope to see them.   
What does this tell you about the cooling rate of this rock? 
 
cooled relatively quickly 
 
How does this cooling rate compare to the cooling rate you suggested for the two different 
textures at STOP 4? 
 
faster than both the fine-grained and medium-grained granodiorite 
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The rock exposed here is essentially the aphanitic version of the rocks at Stop 4.  Provide a name 
for this type of igneous rock.   
 
dacite 
 
Introductory geology courses usually differentiate between extrusive (phaneritic) and 
intrusive (aphanitic) igneous rocks.  See diagram provided above.  In this classification, 
dacite is listed as an extrusive rock giving the impression that dacite must be solidified 
from lava at the surface.  As long as the dacitic lava is still inside the ground, as a dacitic 
magma it would cool into the intrusive type called granodiorite.   The example at this 
outcrop is found inside a dike – hence it is more correctly called an intrusive rock and 
should really be labeled an extremely-fine grained granodiorite (this is the convention 
followed by the ERGG’s description of this outcrop on page 38).   In this exercise the term 
dacite is used to describe visibly aphanatic, or extremely fine-grained granodiorites to 
distinguish them further from the phaneritic granodiorite (in which students will clearly be 
able to distinguish grains) seen at other stops.  This convention is similar to the use of 
“basalt” dike when in fact the material in a dike crystallized from a magma (gabbro), not 
lava (basalt).   
 
Now follow your instructor to the next stop, locally called “Lunch Rock” to hear how all of the 
rocks you have seen today fit into one coherent picture of the geological history of this area. 
 
To get from STOP 5 to “Lunch Rock” hike upriver an additional  ~0.15 miles.  This will 
take you underneath the powerlines.  The geological significance of “Lunch Rock” is 
further described in the ERGG as stop 4 on page 39.  This spot provides ample sitting 
space by the river and is a good place to rest (before turning around and heading back to 
the parking lot) and place the stops into the framework of the local geological history.   See 
the ERGG’s section Genesis of the Rocks of the Eno River for details. 
 
The walk back to the parking lot will take between 30-45 minutes from here. 
 
“Lunch Rock”: N36° 5.213'N; W79° 1.073'W 
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A Geological Excursion along the Eno River. 
SUPPLEMENTAL STOPS AND QUESTIONS 
 
These stops are meant to supplement the geology visited along the Eno river.  They 
introduce two phenomena that were an integral part of the volcanic setting that once 
existed here: a dacite lava dome and a pyroclastic flow deposit. 
 
Both of these stops are in the Duke Forest.  To get to the access point from Northgate Mall 
take I-85 South towards Hillsborough.  Drive nearly all the way to Hillsborough and get off 
on Exit 165 to take Route 86 South to Chapel Hill.  Go ~3.1 miles to the intersection with 
New Hope Church Road.  Take a left and travel ~1.4 miles.  The gate (Gate 28) for the 
Duke Forest will be on your left.  It appears rather suddenly as you go around the curve in 
the road so drive slowly and carefully!    
 
Access to the Duke Forest is open to the public but since there is no parking spaces at Gate 
28 and the outcrops of the rocks are a good distance from the gate you need to get key 
access in order to drive into the forest.  Contact Alexander Glass at alex.glass@duke.edu 
for further information.   
 
Once you passed the gate, drive slowly ~0.6 miles to get to a narrow parking area at the 
edge of a clearing.  From here walk down the narrow path to the North (to your right as 
you arrive at the clearing) to get to Supplemental Stop 1.  The walk is about 0.2 miles. 
 
The same rules that govern at the Eno River State Park apply to the Duke Forest.  NO 
ROCK COLLECTING AND NO ROCK HAMMERS! 
 
SUPPLEMENTAL STOP 1: Along Stony Creek in Duke Forest 
 
Welcome to the Duke Forest.  Be careful as you look at the rocks that are exposed along the 
creek bed here.  These rocks can be slippery, especially when wet.  Don’t end up in the creek!  
Collection of rock samples in the Duke Forest is by permit only, so take nothing but photos. 
 
Rocks at Supplemental Stop 1: 
N36° 2.321' 
W79° 3.942’ 
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Take a look at this rock.  Make sure you find a freshly exposed surface – most of the rock is 
covered by lichens, moss, and weathering stains.   Freshly exposed rock looks dark gray to 
purple. 
 
The grain-size of this rock is very fine so it is difficult to figure out the rock type without a high-
power microscope.  Turns out this is a fine-grained, extrusive igneous rock that crystallized from 
a lava.  The particular composition of this rock falls between an andesite and a rhyolite.   
 
How does an andesite differ from a ryholite? 
 
Andesite has a lower silica content. 
 
What do geologists call an extrusive igneous rock that falls compositionally between andesite 
and rhyolite? 
 
dacite (see diagram on page ten of this guide) 
 
Now take a look at the rock.  You should be able to see small white specks that stand out against 
the purple/dark gray matrix of the rest of the rock.   These are larger crystals floating inside the 
much smaller crystals of the matrix.  What label do geologists give to igneous rock with such 
textures? 
 
porphyry, porphyritic 
 
These rocks have been interpreted as solidified lava flows.  However, the word “flow” is 
somewhat misleading as this brings to mind the fast flowing, liquid flows of lava we are used to 
associate with volcanic eruptions (especially volcanoes in Hawaii).   In contrast, the lava here 
was very rich in silica and would have been much more viscous.  Indeed, it would have appeared 
like a very thick fluid or paste when molten.    It probably didn’t flow far away from the vent of 
the volcano – instead it would have created a rounded mound perhaps a few hundred meters 
wide.  What do geologist call such mounds of viscous lava? 
 
lava domes 
 
Remember that volcanoes exhibit either effusive (red) or explosive (gray) eruptions.  What 
controls whether a volcano is dominantly effusive or explosive? 
 
the greater the silica content – the more viscous the lava – the more gas is trapped – the more 
explosive the eruption 
 
A good explanation of this can be found in the ERGG on page 11: It’s the Gases! 
Based on the lava type you see solidified here, what kind of eruption style do you think 
dominated in this area 100s of millions of years ago?  Explain. 
 
probably explosive, volcanoes that are dacitic (such as Mount St. Helens) produce predominantly 
explosive eruptions because dacite is viscous and traps a lot of gases. 
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To get to Supplemental Stop 2, cross the creek.  Have students help each other – this can be 
a very slippery undertaking!   Many a student has been introduced to the cool nature of 
Duke Forest creeks at this spot..... 
 
The next “stop” is more of an “area” along the path.  Here cobbles of bedrock are eroding 
out of the path: 
 

 
 
Let’s cross the creek (carefully!) and walk further into the woods along the narrow path.  Initially 
the path moves along a flat, slightly muddy surface.  This is the floodplain of Stony Creek.  
Notice there are no outcrops of rocks here.  This is because the rocks are buried by sediments 
brought in by Stony Creek.  You will know when you are leaving the floodplain once the path 
goes up an incline back into the woods.   Start to pay attention to the boulders of rock that are 
exposed in and along the path here.  
 
SUPPLEMENTAL STOP 2:  Boulders along the path in Duke Forest 
 
Even though you have left the sediments of the floodplain, very little rock is exposed here as 
well.  That’s because of the enormous amounts of leaf-litter, produced by trees and other 
vegetation, that have accumulated here.   Most of the rock here is buried under forest soil.   
 
Your instructor will tell you where to stop to look at some loose rocks (also known as “float”) 
that reflect the bedrock geology beneath the forest cover here.   
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This is a good spot to stop along the path to pick-up and see some examples of the rock: 
N36° 2.431' 
W79° 3.972’ 

 
Make a sketch of the rock’s texture here: 
 

 
 
What do you notice about the orientation of the grains in this rock? 
 
they are aligned in one directions 
 
 
What kind of volcaniclastic rock do you know in which grains exhibit this orientation? 
 
welded tuff/ignimbrite 
 
How did this rock form? 
 
this is the result of a pyroclastic flow 
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How is the presence of this volcaniclastic rock consistent with the rock type we saw at 
SUPPLEMENTAL STOP 1?  Explain 
 
Dacitic volcanoes are explosive and produce tall ash columns and lots and lots of pyroclastic 
surges (think Mount St. Helens here). 
 

Let’s head back to our starting point.   Careful when back-crossing Stony Creek! 
 
Based on the teaching content it is recommended that the two supplemental stops are 
visited BEFORE the Eno River stops.  Here are directions from the Duke Forest stops to 
the Few’s Fords area along the Eno River: 
 
When exiting the Duke Forest Gate 28, turn left on New Hope Church Rd.  Follow the road 
until it ends in a T-junction with Old State Hwy 10.  Turn right and go for 1.8 miles to the 
yellow-flashing light at the intersection with Mt. Hermon Church Rd.  Turn left.  Go 
underneath I-85 and cross over Hwy 70.  Here the road turns into Pleasant Green Rd.   Go 
North on Pleasant Green for ~2 miles until you reach Cole Mill Road.  Turn right on Cole 
Mill road (there will be brown State Park signs pointing the way).  Follow Cole Mill road 
~0.8 miles – turn left into the Eno River State Park.  Pass the park’s headquarter’s on the 
right and instead turn right at the next road which leads to the Few’s Ford parking area. 
 

---------------------------------------------------------------------------------------------------------------- 
 
For questions, comments, criticisms, and corrections please contact: 
 
Phil Bradley        Alexander Glass 
North Carolina Geological Survey       Earth and Ocean Sciences 
Raleigh Field Office       Duke University 
pbradley@ncdenr.gov      alex.glass@duke.edu 
 
 
We would love to hear from you!  :) 


