Why is north Alabama such a "hot spot”
of freshwater biodiversity (and great

Unlocking the Geological History | 5 sport fishing)?
of Alabama Rivers: : i 3 O

Probing the Ancient Origins
of the State’s Aquatic Biodiversity
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Some Key Questions
to be Explored

What do rocks and the course of
streams say about the evolution
. of Alabama'’s landscape?

What is the Fall Line, and why
is it such a significant feature,

both geologically and
geographically?
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* The history of the land and the history
of streams are intimately connected. _

* The course and character of streams fo =

holds clues to Alabama’s ancient geography. ;

Today’s MﬂorFocus:Alalmr;a’sMof
Freshwater Life is Tied to the Land’s Long
and Dynamic Geological History



Alabama is Number One! (But Why?)

This state is home to some of the highest
aquatic biodiversity in all of North America.
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1st in freshwater fish Soe’
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* The secret to this biodiversity lies ;,. the 1st in freshwater snails
ancient history of Alabama’s streams!
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~ 100 native fish

Cahaba River—
watershed

Gulf of Mexico
Seaboard

Alabama’s rivers are
remarkably rich in native
species, especially endemics

131 native
fish species
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Why HERE and no where
~ else in the world???

How do we
for Alabama’s exceptlonal
aquatic biodiversity? .

'

Well, there are
“historical”
factors...

(evolution of the
area’s landscape, ' _
stability over time) =
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2. ...and there are
ecological factors.
(adaptation, competition, etc.)

These things work together—
understanding WHY requires
some understanding of both!

R.SCOT DUNCAN
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A heterogeneous environment offers
‘many more opportunities for life

Alabama'’s richness in aquatic life ls:;‘f - o
.a direct product of its geological diversity. .
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Alatana R . .
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, An Easy Explanation, But...!
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Some anomalies
and mysteries:

1. Why is the Iowestpolnt } A /4—— >
now the highest? "%

2‘2 PN W S R etk = %4 | ooking closely at Alabama’s modern landscape it becomes
Juartz pebble cong ome té ,{ A e “. % > &4} obvious how important water has been in shapng this land
Peﬁﬁsylvaman Pottsin'lle Formatlo 315 m.y. old) i ’ ‘| across enormous time. But many mysteries remain unsolved...




Rocks Hold a Record of the Land’s History

In Alabama, relics of former jandscapes
Hre everywnere; ancient sea yjoors are
(e most widespread of ihese.
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A Timetable of Alabama Geological History

Time Period When Began

(i milons of years)

Significant Events in Alabama’s
Geologic History

11,700 years | Holocene

Iauatomat{.

our present epoch of Earth history
the “I *; Alsbama ccosystems unlike
mmqedu,mpﬁm

Tertiary 83| Pliocene

Period 23 | Miocene

34 | Oligocene

wsssomo

——= 66 | Paleocene

Alabama landscape undergoes siight uplift,
deep erosion of upfands
Earth's climate bocomes unstable; fossil
pollen studies show deciduous trees start
1o dominate Alabama forests

Ahbamchnuewmuudmfwm
still contain many lms-liu.l
lignite coal forms in

Mesozoic Era| Cenozoic Era

Paleozoic Era

Cretaceous 145

Jurassic 201

:ﬁ:ﬁ:&z?a%m oil dwwh:
young, expanding Gulf |

Triassic 252

Silurian 43

upamtlm of Pangaca begins to rift
apart; Alabama moves north of the equator;
state’s climate and landscape desert-like

Birmingham's Red Mountain iron ores
form; terrestrial (land) environments first
invaded by plants and animals

Cambrian
Period

541

o ey
o

Alabama on passive margin of ancient
North American continent Laurentia;
carliest fossils appear in Alabama rocks

“Precambrian™

“Precambrian™
(represents about 87% of
the Earth’s history)
Proterozoic
Eon 2.5 billion

anlu‘ceﬂuhromd appear

in the fossil rocond ©
Grenville mountain-building episode;

deep crust beneath Alabama added

first “free”™ oxygen accumulates
in the Earth's atmosphere

Archaean
Eon 3.8 billion

4 billion

carliest fossilized bacteria appear
in the geologic record
age of Earth’s oldest known rocks

the Mississippian Partod

Alabama’s Geological History

“worlds stacked
upon worlds”

the Cambrian Period
525 millvon years ago

Pennsylvanian| Petiod
” 310 miltion’ yearg ag‘o

Alabama's “Lost Himalayas”
250 miliar years ago

Crotaceous Period \
milion yoars ago

The land of Alabama
has undergone great
changes in landscape,
climate, and life

| over the millennia.

through geologic time




The diversity of surface rocks seen on the Alabama geologic
map is reflected in the state’s geographic divisions.

Rock
Units
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Through time this geological diversity
creates uplands and lowlands, and
sets the courses of streams and rivers
as they make their way to the sea.

For example, instead of flowing directly ﬁn\\ B i
toward the Gulf the Tennessee River :
follows softer limestones northward —
to the Ohio Valley before heading south.

¥ The landscape is always changing, but
the rate of change is not constant. This
idea has led to a recent revelation in our
understanding of Alabama’s geology.

)
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Rocks Create Landscapes

One of the most obvious effects of geology,
or more specifically geological diversity, is
that differences in weathering and erosional
properties between different rock types
creates differences in topography, or general
shape of the land.

key idea: differences in rocks — a varied
landscape
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So, Why is Alabama’s

Surface Geology
So Colorful and (,,,,,5 Ry
Complex? D—

Cc —

An Explanation of m

“ - »
the “Mosaic Effect (oldest layer)

the blandness of
an “undisturbed cake”

If the “layer cake” model
of rock layers were truly accurate
there would be little difference

in geology or landscape type
across the state.....

the present-day
results of a
dynamic planet

This colorful landscape mosaic
is the product of Alabama’s
geologic history—the events
and environments of long ago.

the “upset layer cake”

Instead, Alabama has
a rich variety of surface
rocks and a diversity of
landscapes and habitats

that result from them.

p SN

Geologic Map
of Alabama




Alabama’s geological diversity is the results of a combination

of factors — a history of many different environments There are many places in northeastern
is only the first of these.....

Alabama where several miles of rock
have been eroded away that can now be
measured by studying what’s left on

either flank of the uplifted strata.
Perhaps even more important to the overall geological diversity
of the state are major events that have upset the “layer cake” i; y W T YN
of rock layers — they do not lie flat as they once did... f e

Tectonics
and Erosion

Alabama’s major stages of
geologic development:

1. beneath Paleozoic oceans

2. continental collision and
Appalachian mountain-
building
3. opening of Gulf of Mexico The crumpled and distorted rocks
of the Valley and Ridge and Piedmont
provinces represent damage to the
/ Earth’s crust caused by the collision
2 with Africa that formed the Appalachians.
The stairstepped beds
of the Coastal Plain
represent a history of Geologists use the term tectonic events
the development of the to describe large scale changes to the
Gulf of Mexico.

crust such as these.



Global Tectonic Events Recorded in Alabama’s Rocks

3. Mississippian Period

% 4. Pennsylvanian Period
340 million years ago b

300 million years ago

5. Triassic Period

220 million years ago
2. Ordovician Period :

450 million years ago

North America’s Shifting Position:
global tectonic changes

over the past 540 million years
JL, adapted from Blakey, 2012

g

future ;
Alabama 2 i
Start ) .
Here :
\
1. 7. s

6. Cretaceous Period

Cambrian Perioc Tertiary Period 90 million years ago

540 million years ago 35 million years ago






outcrops of Ft. Payne Chert
in river bed

e : Stusere Sioavs €avan

Best smalimouth bass waters TENNESSEE RWVER
anywhere?

Elk River

But in developing water power and

better navigation some things were lost...

™" The Muscle Shoals of the

fall of river in this section

107.4 feet Tennessee River before...

i 'ﬁ'r"l’l,-dl T e
R aan 1

"'|||'|':|\El. . M
Dam

u’iISOn Lake

.

Muscle Shoals after TVA... 2
o (5 e LS
. We have made some speéctacular modifications
1. ‘;_9 several of Alabama'’s rivers through time.




We’re Number One!!!

(but this is not so good)

* Alabama has lost more native species to extinction
than any state outside of Hawaii.....

Some of the casualties: 27 species of mussels, 39 species
of freshwater snails, at least 2 species of fish now extinct...

= - e, JY

We’ve taken a heterogeneous "
landscape and made it more bland...




Cahaba Changes ™'~

A major threat to the
Cahaba is increased
sedimentation caused
by urbanization, which
eliminates ancestral
spawning grounds.

Claiborne Dam
on the Alabama River

.‘A

Cahaba River
below U.8. 200

Walker

Jefferson

Shelby

Chilton

. Threats to
aquatic diversi

Although the aq @a c diversity
Cahaba is largely :
free-flowing, dams
downstream have
eliminated fish
that have been
here since the
Age of Dinosaurs.

Autaugs



GEOLOGY AND TIME A LE e 3 How can the flow of rivers hold
GUIDE THE COURSE! o G TR R v N clues to the evolution of our 3.0
OF THE TENNESSEERIVER {IRIBIm JaIIacape;
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GEOLOGY AND TIMEg ' i

' , ~ Mostriver flow is easy to understand,
GUIDE THE COURSES 5 Ve

but some represent profound mysteries . -
R PRRG, - that hold subtle clues to the land’s past. ~ 4 ; °
OF THE TENNESSEE R s '
7?. & e

e

LITTLS

Abome River << ' GREAT MYSTERIES
Watershed Maps | . < . 1
by Donn Rodekohr| . : 4 : s A 3T | — A STILL TO BE\SOLVED
Auburn Univ. Dept. | ' + /. se : 4 )
of Agronomy !
and So0s I S ik it eatiatshig A

- The west end of the Tennessee Valley makes perfect sense; the Tennessee
is a consequent stream, flowing down a limestone valley bounded by
. resistant chert and sandstone uplands.

Upstream, however, it is clearly an antecedent stream that has cut through
a 1,000-foot wall of resistant sandstone to form the Tennessee River Gorge.




Many now consider George Adams to be the “father of geomorphology”
in Alabama—a man well ahead of his time,

VOLUME XXXVI NUMBER 6

THE

JOURNAL OF GEOLOGY

August-September 1928

THE COURSE OF THE TENNESSEE RIVER AND THE
PHYSIOGRAPHY OF THE SOUTHERN
APPALACHIAN REGION

GEORGE 1. ADAMS
University of Alabama

ABSTRACT

The Tennessee River has been interpreted as a pirate stream. This idea has been
rather generally accepted and used. There are opinions to the contrary, but they do
not prevail since they have not been so widely published and are seldom taught, It is
the purposc of the following article to present an explanation of the course of the river
based on the geologic history of the region and obviating the clement of stream capture.

The course of the Tennessee River is anomalous and has given
rise to various conjectures concerning its possible previous courses
and as to how its present position was established. The headwaters
of the Tennessee are in the Appalachian Valley, and, since this re-
gion is well defined structurally and physiographically, it is natural
to speculate as to why the river does not continue within it in a
southwesterly direction to the Coastal Plains and the Gulf of Mex-
ico. The name Appalachian River has been given to a stream which
is supposed to have held such a position at the close of the Creta-
ceous cycle of erosion and in its lower portion followed approxi-
mately the present Coosa Valley. The existence of this hypothetical
stream has been affirmed and denied.

Below Chattanooga the Tennessee flows westward through a
gorge which has been described as having a youthful appearance.

481

\(?) notice this!

1.“Appalachian
River”

pre-Cretaceous?

%, = L
/ 2 “Sequatchie g Cherokee
stage"? :

Great Mysteries Waiting to be Solved

The idea of river basins evolving over geologic time is
not a new one.

Geographers have been noticing tantalizing evidence
for changes in the course of major rivers in Alabama
for many years.

Viewed from a geological perspective the landscape is
dynamic. These changes have implications for how the
land and its life have reached their present form.



gefteral shape = a “youthful®
of stream valley stream

in cross-section ws How Geographers Define the “Age” of a Stream
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the river Is filling in
sediment over time here

[

v
'\‘ 3

-

the river is cutting
wider on this bank
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Bog oy bt

o

Features of Youthful Streams

1. higher gradient = faster speed

2. more direct course of flow

3. continue to carve downward into
the land beneath them

4. narrow flood plain, steep banks

Features of Mature Streams

1. lower gradient = slower speed

2. widening bends called meanders
3. deposition of sediment over time
4. broad and fertile flood plain

*Once a stream reaches “old age”
it meanders back and forth in the
same territory...

a cross section
of a “base level”
stream

*Many streams in north Alabama today
seem to be youthful ones superimposed
on an ancient land surface.




" - _:,. ¥ c:,\ NS ey ,Geoéraphers call this phe":dn:ern a
TG s BT ' L é . change in the stream’s “b§§e:{'e|>el.?

e 4

: ~ “ TS .&fr
< : o e “incised meanders”
S of Cypress Creek

k “p '

‘\‘ \ - ‘ ’ - -.; y
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old Florence = "% -

landfill

limestone plain
with sinkholes

v

X i J = 4

1A “rejuvenated” North Alabama stream: water rentment gl
the Cypress Creek example e S

The “"goosenecks” of the San Juan River
southwestern Colorado

Goog[e earthf

"':'“!m"#:ﬂvw' e ma

.-‘.‘

As in the Colorado Plateau out West, some hitherto unknown
geological forces must have caused an uplift of the land here
at some time in the recent past and “rejuvenated” area streams.

There are clues to this regional uplift of the land in other parts
of Alabama, too, and we’ll examine these.

< Iand IS béing ublifted as
. stream carves downward
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a geologic mapA of the
Sequatchie anticline
in North Alabama

& .47k E o8 VRS L AT ey AT Wanderlust in a prehistoric river?
The Origin of the Tennessee e Appalachian River
from the Ancestral

Appalachian River

At some point long ago the
Tennessee River seems to
have made a fateful jog to
the west, eventually bringing
it to northwest Alabama. Leaaiim

iver Valley

The most likely site of this
hypothesized course change
can still be identified today.

Why “stream diversion”
is now preferred to the
idea of “stream piracy.”

Some Hints as to How We May Have Gotten the Tennessee River in Northwest Alabama



portion of the Sequatchie anticline
lost to erosion

-

Cumberiand Plateau

Tennessee River
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S View from Sand Mountain

" "of the Tennessee River flowing
| through the Sequatchie antlclme %
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< Hypothesized Stages in the Development
*4. a “recent (Pliocene) ¥ ;
e of the Modern-Day Tennessee River
9hlo River ~3 m.y.a.

%
*3. Early

Tertiary Period

(~40 m.y.a.)

-
A

2 “short route® (0 P erdlal) = “Paint Rock
the O of Marico WTadison) »\, River '«
- G !;‘"l'

Lfimestone ) S iadyun § g Y G
* 1.“Appalachian
River”

f . e . “ pre-Cretaceous
0 v B - . / ’ (> 1w m.y-a-)
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‘Cherok
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Winston | PICA A / £ ;
. rtion of the Sequatchie anticline
* 2. “Sequatchie stage’/ m lost to orowson
exact timing uncertain

Reconstructing the history of rivers ESIICC
requires an awareness of the fact i
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THE

JOURNAL OF GEOLOGY

August-September 1928

THE COURSE OF THE TENNESSEE RIVER AND THE

PHVSIODAARRY OF THE ST that huge portions of fhe- ancient
T landscape are now “missing” and

o e that these changes have impacted

ot s i it . e s T the course of rivers through time.
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Evidence suggests each river system has its own
unique history different from the present day. o1

Huntsville

Scottsbore
Madison Jacksom
Clues to stream
history are often
“hidden in

plain sight”.

Marshall

Albertville

- ; Blount
long-abandoned - o ¢ R - L% £ P
channels :

Some geographers belleve the size of the upper Coosa River
valley is too large to have been formed by today'’s river.

VOLLAMVE X000

THE
JOURNAL OF GEOLOGY

Atmil-May 1920

“orphaned™ ; =Y . . 4 THE STREAMS OF
pebble =

THE COASTAL PLAIN OF ALABAMA
AND

THE LAYAYETTE FROBLYN

Water-rounded pebbles Ieft by streams long ago are one . Coosa
source of information on the path, provenance, and size of '

modem

m
ancient rivers. No modern stream could have left these Wl e i
quartz gravels spread across northern Autauga County.

s
Mo ntos mers




The Cahaba River -y Which Came First—The River, Or the Land it Flows Through?

Walker Gardendale

The upper portion of the Cahaba River also cuts through
numerous ridges, but eventually does develop a trellis-style
drainage pattern typical of the Valley and Ridge Province.

Jefferson

: “Water does not flow uphill, never has, never will.”
SLACK TaA00W AR >
O ol

Hueytown

X |
“In places, the paths of Alabama rivers seem
to have no relattonshlp to the present-day
landsca

George |. Adams -
oot Dict ’> Gardendale
ama [‘

scaloosa

University of Alab
- 1928 {

Hueytown ~ 3

Chilten
Cahaba River cuts

back across same

rl )
Besseme ' ridge here 5

Autauga

Shelby

COOSARIVER
Streams such as this that pre-date
the modern landscape are referred
to as “antecedent streams.”

Lowndes



The geological history of Alabama’s rivers can
be divided into 3 stages (each is documented in

young Appalachian Mountains

different natural sources)... P
1. The Story Written in the Rocks S —— e
The “Coal Age” - The land rises above the sea. Future ~ .;.“?.*.":.":g:.f;.‘::.,‘:‘.'.?.,
North Alabama blanketed by layers of sediment left by A o

a complex of sandy, northwest-flowing streams with l

swampy floodplains flowing into a subsiding basin. raidect atresey dtta sprediling

across exposed continental shet!

* At one time Pennsylvanian rocks covered all of north Alabama

siraams
! N

2. The Story Written in the Landscape siordlf

A long period of quiescence in which the land is eroded
almost flat (beginning in the Pennsylvanian/Permian periods
~ 275 million years ago, ending unknown)

* The end of geologic history (except for those nagging questions)?

3. The Story Written in the Rivers : “Neotectonic Uplift”

A geologically recent period of uplift in which streams are
rejuvenated and the modern drainage pattern is established
(began Middle Miocene Epoch: ~ 15 m.y.a.)

* Key Idea: These recent geological dynamics are the driving

force behind Alabama’s modern aquatic biodiversity! Pennsylvanian sandstones
exposed on the Locust Fork River



Alabama’s Earliest Rivers: A Soggy, Tropical Landscape ' \ ‘
During the Great “Coal Age”- the Pennsylvanian Period e e '7} | ;m';‘gg‘ ’g,’f"*”lm
5 - e ol 4 ==vof flow b{ambm‘ﬁmap:'

Study of the sedimentary rocks deposited during this period show =~ : .
spectacular changes were taking place to the landscape here. S s>

The Earth’s crust was being compressed and deformed by powerful
tectonic forces originating from a southeasterly direction.

An enormous volume of new sediment from the erosion of rising
mountains to the southeast was swept into the Black Warrior Basin. _
This event marks the birth of the Southern Appalachian Mountains.

Early Pennsylvanian Period Paleogeogr.
 of the Southeastern U.S.
(™ (about 310 million years age

8 |
!
'

-

--"‘ - - < . -

| The direction of ancient stream flow offers a source of
4 clues to the shape of the Coal Age landscape.

A large part of present-day North Alabama Is bullt on
the thick river-deposited sediment from this time.



o A RTINS R T S Stream-Deposited Sandstone

Sandstones can hold many clues to the ancient geography
of an area: Where were the uplands and lowlands? Where
did the stream originate? How large, how swift?

a modern point bar
‘in an Alabama stream

direction of I ' y ';current.eddy : g )
water flow : (rotation) - TR

bend oni he‘

Escamblo | _

close-up view

crossbed structures in modern
‘stream sand bar deposits,
- Butler County

~"on USleg wby43 ar North Fork Creek,
- SR *SiiSion County
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Point bars are common features of meandering streams.






o L0 Special foatures In sowimentary rocks
_—tt > hold clues to Alabama’s

__ anclent gecgraphy  ClU@S to ancient geography
can be found in many places:

Dr. Bill Hames

at Auburn has made
some interesting
discoveries on the
origin of some of the
Pottsville sand grains.

4.

1. Direction of stream flow based
on paleocurrent indicators

2, The types of sand grains
(and their source) is = e
i important as well! Chandier Mountain, "\ "
= St.Clair County , d=tys
S clean, quartz &, LA
sandstone C =

Turkey Creek Preserve,
+ . Jefferson County
- Sad

a dirty, lithic
sandstone




ancient Appalachians
~ 36,000 feet

modern Himalayas
~ 29,000 feet

modern Appalachians
~ 7,000 feet
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“~ 280 million years ago the Appalachians would have stood well above the height of the modern-day Himalayas.”
Auburn University geclogists Uddin and Hames, 2012

Mt. Mitchell NC
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: e , A Generalized Stratigraphic Column of Southwest Alabama
Recovering Parts |
of Alabama’s '
“Missing Years”
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Oil and gas exploration beneath south Alabama has Bl : e "

uncovered a wealth of clues to a once-mysterious e | i | e
missing chapter of the state’s geological history. Key to Rock Types in Stratigraphic Column
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climate probably
too dry for permanent

watercourses,
but notice where
the mountains
were!
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The Cretaceous Period:

A “Greenhouse World” Marked by
Great Biological and Geological
Revolutions

* lasted for 70 million years
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ancient soil hbnzons formed
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cross section view of

~ancient river channel During the Late Cretaceous Period
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There is a body of evidence that suggests that by late in the Cretaceous Period the North Alabama
landscape was beveled nearly flat by erosion, but then uplifted again at a later point in time.

Geologists refer to this new episode of landscape change as a period of “neotectonic uplift,” in which
streams became “rejuvenated” and rapidly carved downward into the older land’s surface.




“Older than the Hills” — My Plunge Into Alabama River History

In 2004 | was invited to Blount County by the “Friends of the Locust Fork” to talk about the geology of the Locust Fork River
area. More and more as | studied this little river | saw classic features of a rejuvenated stream, but | had never seen anything
in the scientific literature about the so-called “neotectonic uplift” as it relates to Southeastern rivers. Without the support and
documentation of a scientific paper | could not use it in the second edition of my book that | was assembling at the time.

Evidence of Recent Changes in North Alabama’s
Landscape Recorded in the Course of Streams

As we have seets, peological lastory can be discovered
i1 sources other than st rocks. The pathn tha
folkow can etaanes hold clues to geological chas
affected the land 1o the distant past. A number of streams
i1 noeth Alsbasna contarn specual features (hat show tht
the landscape throogh which they flow lus not always
been in s present foem. The chamcter of these stremms
Bas changed over tume as the hand beneath them bas un-
dergone periods of uplift. These changes i the handscape
are recoeded is
they attempt 10 carve their wy dowamvand inso the rocks

¢ course and gradsent of these streams a5

bemeath them. Whast maghn sppear as mere curnosiies oo
a map actually hold impoutant clues %0 geologically recess
changes that have taken place in Alabwima's landscag
One narth Alabama stresm that displays cvid
recent changes to the land beneath i 1 the Locuss Foak of
the Black Wirmior River The Locust Fork of ates o the
rodlimg hiills of the Valley and Ridge Provisce heast of
Bumingham. The river begins its route by ) g nosth-
eastward nesr the Blount and £rowah County line, After
collecting water from severnl tribsstary streams, o then
turms in the apposise disection southrwestward aloug the
genely folded sombern edge of the Cumberiand Platean
The relielf map of the upper Locust Fork watershed at the
top of the next page identifics several places whese |lu
niver or ane of ity meajoe triburanies has cut its way thec
f ressstant rock. But how condd thes be p
ster canmod Flow uphall, the only way for thas o
¢ stream 10 have alccady been flow-
ing m-place before these ridges began 10 be uphified

The Locust Fork fov i amcexrral streaw)
nutesd have already becn 2 here when this
part of the Appalachians snderwent a period of

uplafl. This u|| N of the Cumbetland Plscan

ay down through the underlying rocks
Through the peocess of streambed erosion, this
ancient river was able 10 mantain ity oeaginal
drverted mno the val
Ieys that formed between the newly uplifting
vandstone rdpes. The flow of this aocesteal
stream 1y have been toward the nortiwest

posstion instend of be

irestead of to the southwest as today

preaplift course of his ancient river
¢ preserved 1 the “fosssl” meanders
theat the Locust Fork has today. These kasrpin
curves are thouglt to mark the position of
ancxent chaunchy when (he river was o “base
Jevel"—flowing over an almost Jevel plain at so0se tie
befoee the platcan rose. As the ) t » be uplifted
he ods became “lockwed.” or “enfrenched.” me
nnders—thicy were oot downward (o 1he underlying
sandstone but still malesasned thear original cury shagee
This uplift musst have been Exitly recemt, geologically

speaking, becanse the river saill has 2 stocp gradscot
The upper Locust Fork is engoyed by many canoe
ivts and kayakers each yeat foe its whitewster rapids and
cascading wirlerfalls T ¢ featuces sbirw the tiver 1S
still rrying fo erode down the land beneath & %o reach 2
new base level, as its snceseral strenn so¢ y have dote
loag ago. Boukder-strewn. whitewater mapids are signs
f e Locust Fork is still & “youthful™ streatn. having
been e d by this uplift of the land bencath n

Lie mavy norm AlsGema streema, I Locus! Fork gasdoys Tigna
Ml X has bean meuivenated” Dy (oA of Me aid Densath &
These Dal BAUMS JUG508T M 20 M/ 283 MONTTINed 13 anciwer
COUTSE eV a2 INe NNG around £ AR nae hundreds of feer.
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power of 1ts water carving into the land over time has cre-
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For me, one of the most intriguing features in the Locust Fork’s watershed were places where the river
or one of its tributaries has cut through a ridge of solid, very resistant rock.

- Since water never flows uphill, these ridge cuts (a.k.a. “water gaps”) must be places where the river
flowed at some time before the land began to be uplifted. Question: But how far back in time??7?

- | was also interested in the fact that many of these ancient stream segments flowed toward the northwest.
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THE STREAMS OF THE COASTAL PLAIN OF ALABAMA
AND THE LAFAYETTE PROBLEM

GEORGE L. ADAMS diversion of existing streams
University of Alabama to form the Alabama River

ABSTRACT

FARTHER SOUTH.,;
A NEW.RIVER FORMS-
BY PIRACY
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5 Ot Miocene-aged “Lafayette gravels”
: . are widespread at higher elevations

across South Alabama

The Alabama and Tombighee rivers, which drain most of Alabama and small por-
tions of Georgia and Mississippi, converge at Mobile Bay. The Alabama River appears
to have been formed by the diversion of streams which were formetly through-flowing.
It is suggested that downwarping in southwestern Alabama caused the convergence of
the drainage, The distribution of the Lafayette gravels aids in the interpretation of the
history of the streams.

The streams of Alabama belong to two great systems: the north-
ern border of the state is drained by the Tennessee River which, by
an anomalous course, is indirectly tributary to the Mississippi
through the lower part of the Ohio; to the south of this drainage
area, the streams flow toward the Gulf of Mexico. The divide be-
tween the two systems is believed to have been maintained since
the close of Cretaceous time (see Fig. 1).f

The streams which flow to the Guli Coast have an interesting
history which 1s here explained in accordance with the geologic de-
velopment of the Coastal Plain. This involves the question of stream
diversion in the formation of the Alabama River and the considera-
tion of the “Lafayette formation” in Alabama which has been a
problem of many years’ standing.

Appalaﬂchian uplands

: prosont-day GA
present-day Tallapoosa River

msont-da
g % Coosa Alver

., ,capture of streams by
W Alabama River

..)'lt’\ uplifi of\’
) Chunnenuggee
_ : Ridge -~ ™%
¥ ek W ‘ A / o G A
néw pathto W05 SRS ie % 3 P’ S TR
GUI Of MEXICO I &y tompdinritdsond 4 o - |

When the coastal portion of Alabama emerged at the close of
the Cretaceous, the streams on it presumably flowed to the Gulf of

* George L. Adams, “The Course of the Tennessee River and the Physiography of

the Southern Appalachian Region," Jour. of Geol., Vol. XXXVI (1928), pp. 481-93.

1az

Geological uplift of the land has implications for the history
of streams in the southern half of the state too.

Again, these changes appear to be much more recent than
previously known.
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Clues to this Tectonic Event in the
Southeast’s Sedimentary Record

A huge increase in the amount of sediment
being carried to the sea by Southeastern
rivers began about 15 million years ago.

Thick deposits of sand and gravel were
spread across south Alabama. Once the
low points of the Miocene and Pliocene

landscape, they now sit at the high points
of the modern one.

\\\ ;;:, ,»1".“,: "
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Some important change seemed to be taking place to the landscape, R
but no one could understand why.

Without a plausible theory to explain these changes the mystery e
was set aside for several decades.

Where are the uplands that produced all of
this South Alabama gravel today?




1. “neotectonic” uplift of the North Alabama landscape
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From: GSA Today, v. 23, no. 2, p. 4-10 (Feb, 2013)
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from Sand Mountain g '~‘-’__,’, Miocene rejuvenation of topographic relief in
: - the southern Appalachians
3. the huge plume of sediment , A - o
e~ enté'ring the Gulfbf Mexico -
2 i

sand and gravel mining <~
near Whatley, Clagke County

So, after accumulating all of this evidence about recent
changes to the Alabama landscape, (finallyl) a paper was _,
published that verified what | had observed in my travels. K el o sl STyDY AREA
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SOUTHEASTEAN GEOLOGY
N9, Na. 2, My 2000, p 6100

THE PRE-PLIOCENE COURSE OF THE LOWER TENNESSEE RIVER AS
DEDUCED FROM RIVER TERRACE GRAVELS IN SOUTHWEST TENNESSEE

ROBERT P. SELF

Department of Geology, Geography and Physics
Universiry of Tennessee at Martin
Martin, TN 38238

ABSTRACT

The texture and composition of gravel
from Tennessee River terraces in southwest-
ern Tennessee indicate a progressive change
from quartzose Appalachian sources to cher-
ty Highland Rim sources. The change from
quartz dominated to chert dominated grav-
els may mark the breaching of the Ft. Payne
Chert (Miss.) during the rejuvenation of the
Nashville Dome (possibly 5.0 mya, late Mi-
ocene — early Pliocene). Comparison of the
Tennessee terrace gravels with those of ter-
races and the Claiborne Formation (middle
Eocene) in the Hatchie River Valley to the
west suggest that an ancestral Tennessee Riv-
er, with Appalachisn sources flowed west-
ward through the Hatchie River Valley prior
to the breaching of the Ft. Payne Chert.

Kaye (1974) proposed that Plio-Pleistocene ice
dams on the Tennessee River caused overflow
to the south or west. Milici ( |968) proposed that
the present course of the Tennessee River is due
to stream capture by a smaller northward flow-
ing stream. The course or courses ancestral of
the Tennessee River in west Tennessee thus re-
mains uncertain.

A series of graveliferous fluvial terraces as-
sociated with the Tennessee River are exposed
in southwest Tennessee, just north of the bend at
Pickwick (Figure 1). These terraces are mapped
as QN (Nuwvial deposits) on quadrangle and state
maps (Russell, 1964, 1967, 1968, Russell and
others, 1970, 1971 1972; Wilson, and others,
1982; and Miller, and others) and are discossed
by Russell and Parks, (1975) and Russell
(1979). The Terraces are strategically located
relative to proposed course changes in the an-
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One set of terrace deposits
of the Tennessee River sit

> 325 feet above the modern
level of the river.....

....and this has important
implications—the face of the
land is much younger than
once thought.
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Geology of the Decatur o

7.5-Minute Quadrangle, Morgan
and Limestone Counties, Alabama

The Discovery of a
Surprising Chapter of
the Tennessee Valley’s
More Recent History

Some recent chapters of the river’s history were discovered
unexpectedly during a 2004 mapping project conducted by
geologists from the Geological Survey of Alabama.

These orange-colored sand and gravel
beds are the barest remnants of a
“lost landscape” of Late Pliocene age * %%
in the Tennessee Valley. 5:0%

Quaternary

GEOLOGIC MAP OF THE DECATUR 7.5-MINUTE QUADRANGLE, P “high terrace”
MORGAN AND LIMESTONE COUNTIES, ALABAMA s ) gravel deposits §

This geological mapping uncovered evidence of

just how dramatically the Tennessee Valley has [k SROSDE o P w), Mississippian Hartselie Sandstone
been re-sculpted in just the last ~ 3 million years. [ : > 325’
modern flood plain
If the age-dates on these high terrace deposits = Mississippian Tuscumbia Limestone

holds up (confidence is high!) these gravel beds show
downcutting by the river has transformed the face Mississippian Fort Payne Chert '

but how could this happen?

of the land in a geologically brief period of time... B ———
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| . upper Paint Rock River
In Conelusion: So, how has this recently confirmed “neotectonic uplift” of the bdio]

e P
Southeast holpod promote Alabama’s unusually rich aquatic biodiversity? 07 "":‘#?" »,ag» A o

The Pamt Rack River example. The Importance of Ecological Barriers
keys to rich aquatic biodiversity:

& Maintalnﬁa hlbltat dlvats:ty Lots of opportunity “partitioning” of streams,
~ forlife to gain and then maintain a foothold... isolated headwaters, and

habitat stability over time
2. Promoting ewlmlon th?ough allopatric speciation
isolated populations = genetic drift = new species
(the Oalm ldlnﬁ axample)

Pale Lilliput musssl

rare mollusks

Understanding “Hotspots” of Aquatic Biodiversity: The Role of Geology

Knowing a bit about geological history is fundamental to understanding
the roots of aquatic biodiversity — both the land and life are dynamic.




