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Abstract 
A new and fundamentally different geology and glacial history paradigm (new 
paradigm) is used to interpret previously ignored and unexplained drainage 
system and erosional landform evidence shown on the 1893 United States 
Geological Survey Cranberry, North Carolina 1:125,000 scale topographic 
map (which has a 100-foot or about a 30-meter contour interval). In most re-
gions including the Cranberry map area, geomorphologists have never been 
able to use the accepted geology and glacial history paradigm (accepted para-
digm) to explain most of the topographic map drainage system and erosional 
landform evidence. Probably for that reason, drainage system and erosional 
landform evidence shown on the 1893 Cranberry topographic map and its 
adjacent topographic maps has been ignored for 130 years. This study de-
monstrates how a new geology and glacial history paradigm (new paradigm) 
which was developed by using Great Plains and Rocky Mountain topographic 
map evidence explains the 1893 Cranberry map drainage system and erosion-
al landform evidence (and similar evidence from a small area on the adjacent 
1905 Morgantown map). The new paradigm sees the Cranberry map area as 
being located along the southeastern rim of a continental ice sheet created 
and occupied deep “hole” with regional erosion occurring and present-day 
drainage systems developing when the headward erosion of southeast-oriented 
valleys from the Atlantic Ocean and of northwest-oriented valleys from the 
developing deep “hole” into the gradually rising deep “hole” rim captured 
massive and prolonged south- and southwest-oriented meltwater floods. The 
new paradigm permits explanations for most drainage divides, named and 
unnamed gaps, barbed tributaries, through valleys extending across drainage 
divides, isolated erosional remnants, diverging and converging valleys, and 
unusual river and stream direction changes which the 1893 Cranberry topo-
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1. Introduction 
1.1. Statement of the Research Problem 

The United States Geological Survey (USGS) 1:125,000 scale Cranberry, North 
Carolina topographic map [1] with a 100-foot (about 30 meters) contour interval 
was first published in 1893 and showed enough drainage system and erosional 
landform evidence that many of the drainage divides and other landform fea-
tures could be identified. One year later Hayes and Campbell] [2], who probably 
studied that newly published map, interpreted the Blue Ridge Escarpment (which 
extends across the Cranberry topographic map area) to be an eroded monocline. 
Improved and more detailed topographic maps now cover the region. Yet, dur-
ing the 130 years since the map was released geomorphologists who have dis-
cussed Blue Ridge Escarpment origins never published explanations for most of 
the Cranberry topographic map drainage system and erosional landform evi-
dence. This paper explores how a new and fundamentally different geology and 
glacial history paradigm (new paradigm) based on a previously unrecognized 
continental ice sheet created and occupied deep “hole” (see Figure 1) and im-
mense and prolonged meltwater floods explains the 1893 Cranberry topographic 
map drainage system and erosional landform evidence.  

Drainage divides, unusual drainage route direction changes, barbed tributa-
ries, through valleys (valleys crossing drainage divides), underfit rivers, diverg-
ing and converging through valley complexes, asymmetric drainage divides and 
basins, water and wind gaps, and similar erosional landform features (as seen on 
topographic maps) represent evidence needed when interpreting a region’s drai-
nage history. Yet the accepted geology and glacial history paradigm (accepted pa-
radigm) does not satisfactorily explain most such topographic map evidence. For 
that reason, Clausen [3] noted that when developing regional geomorphic histo-
ries researchers typically ignore the difficult to explain topographic map ero-
sional landform evidence. This practice began in 1889 when William Morris Da-
vis in his “River Pirate” paper [4] ignored most erosional landform evidence shown 
on the then newly published Doylestown, PA topographic map. Three years later a 
Davis student and assistant, R. D. Ward [5], also ignored most of that same 
map’s erosional landform evidence (see Clausen [6]). After ignoring much of the 
Doylestown map evidence Davis published his influential “Rivers and Valleys of 
Pennsylvania” paper [7] and subsequent papers which pointed geomorphologists 
toward a paradigm which does not explain most of the topographic map drai-
nage divide and erosional landform evidence.  
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Figure 1. Modified map from the United States Geological Survey (USGS) National Map website showing this 
paper’s study region location in relation to the new paradigm’s deep “hole” rim and the new paradigm’s hy-
pothesized continental ice sheet southern margin. 

 
Thomas Kuhn [8] observed that when faced with anomalous evidence which 

their accepted paradigm cannot satisfactorily explain scientists have three choic-
es. The first choice is to find a way to use the accepted paradigm to explain the 
evidence in which case the accepted paradigm will survive. The second choice is 
to describe (or map) the evidence and set it aside for future scientists to explain 
(which is what happened, although geomorphology publications never mention 
what was being done). The third choice is to develop a new paradigm which is 
able to explain what the accepted paradigm cannot explain. 

The first research question asked here is does the new paradigm explain most 
of the previously unaddressed and unexplained drainage divide and erosional 
landform evidence shown on the 1893 Cranberry, North Carolina topographic 
map (Figures 2-4 show sections of that map)? Early topographic maps became 
obsolete during the mid-20th century as newer topographic maps became availa-
ble, although the 1893 Cranberry map for all practical purposes shows the same 
geomorphic features as the newer maps now show. The second question asked is 
that by ignoring what was then newly available topographic map evidence did 
late 19th and early 20th century geomorphologists point the geology research 
community toward a flawed geology and glacial history paradigm?  

1.2. Geographic Setting 

The 1893 Cranberry, North Carolina topographic map (82˚W, 36˚N; 81˚30'W, 
36˚N; 81˚30'W, 36˚30'N; 82˚W, 36˚30'N; 81˚30'W, 36˚N) was chosen because it 
shows an area located along the new paradigm’s deep “hole” southeastern rim  
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Figure 2. Modified section from the 1893 (USGS) Cranberry, North Carolina topographic map. The map scale 
is 1:125,000 and the contour interval is 100 feet (about 30 meters). The red dashed line shows the Eastern Con-
tinental Divide and purple dashed lines show other major drainage divides. Blue arrows highlight flow direc-
tions. BR identifies the town of Blowing Rock. JHC and YHC identify abandoned headcuts discussed in the text. 

 

 
Figure 3. Modified section of USGS 1893 Cranberry map showing drainage divides surrounding the 
Watauga River drainage basin southern end. Red numbers identify gaps discussed in the text and 
dashed lines show major drainage divides. The contour interval is 100 feet (about 30 meters).  
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Figure 4. Modified section from the USGS 1893 Cranberry topographic map showing the South Fork 
New River to the northeast of Figure 2. The red dashed line shows the Eastern Continental Divide. The 
contour interval is 100 feet (about 30 meters).  

 
and also because the Eastern Continental Divide and the New River-Tennessee 
River drainage divide cross the map area. The Eastern Continental Divide (At-
lantic Ocean-Gulf of Mexico drainage divide) is shown in Figure 2 with a red 
dashed line and is located along or near the Blue Ridge Escarpment rim. Ex-
tending in a north direction from the Eastern Continental Divide is the drainage 
divide between the northeast-oriented South Fork New River and the northeast- 
and northwest-oriented Watauga River. Water in the Watauga River flows to the 
southwest- and north-oriented Tennessee River while water in the South Fork 
New River flows to the northeast- and northwest-oriented New River. While 
water on both sides of the South Fork New River-Watauga River (or New Riv-
er-Tennessee River) drainage divide eventually ends up in the Ohio River (in the 
Mississippi River drainage basin) the routes taken are different. The third major 
drainage divide seen in Figure 2 is between the Yadkin River and the Johns Riv-
er (which flows to the Catawba River). Yadkin and Catawba River water flows 
along different, but much more direct routes to reach the Atlantic Ocean. Another 
feature seen in Figure 2 is the Blue Ridge Escarpment which is a 500-meter high 
or higher scarp located immediately to the south and east of the Eastern Conti-
nental Divide. The study region was expanded slightly beyond the 1893 Cran-
berry topographic map area so as to better interpret some Cranberry map land-
form features which extend onto the adjacent 1905 Morgantown [9] and 1889 
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Wilkesboro [10] topographic maps.  

1.3. Accepted Paradigm Literature 

The published geology literature is not known to have addressed or explained 
most drainage system and erosional landform evidence shown on the 1893 
Cranberry, 1905 Morgantown, and 1889 Wilkesboro, North Carolina topographic 
maps. Davis [11] who developed and promoted the erosion cycle concept pro-
posed (by ignoring most of the detailed topographic map evidence) that the Blue 
Ridge Escarpment, which extends from Virginia to Georgia, is the boundary 
between two peneplains which are being drained in different directions. The 
Blue Ridge Escarpment slope and the Piedmont region (to the southeast) are 
drained to the nearby Atlantic Ocean while much longer routes to the Gulf of 
Mexico drain the higher elevation region to the northwest of the Escarpment. 
White [12] preferred a fault scarp origin hypothesis and objected to the penep-
lain interpretation and noted that except for along the Escarpment slope itself 
west-flowing rivers appear to be eroding more actively than east-flowing rivers. 
Stose and Stose [13] objected to the White fault scarp interpretation and pre-
ferred the Davis peneplain interpretation. More recently the Blue Ridge Escarp-
ment has been described as a passive continental margin [14] [15].  

In spite of White’s observations, accepted paradigm literature usually claims 
that stream piracies enabled by the much steeper gradient along the Blue Ridge 
Escarpment slope are actively moving the Eastern Continental Divide westward. 
For example, Thornbury [16] describes how as the result of stream piracies the 
southeast-oriented Roanoke River in Virginia drains an area of almost 500 
square kilometers to the west of the Blue Ridge Escarpment. More recently 
Prince et al. [17] [18] and Stokes et al. [19] used a variety of different methods 
(but not an interpretation of the topographic map drainage system and erosional 
landform evidence) to suggest that stream piracies along the Blue Ridge Escarp-
ment (to the north of this paper’s study region) are on-going and that the East-
ern Continental Divide is actively retreating inland. The prediction is even made 
that in the Blacksburg, Virginia region stream piracies during the next few mil-
lion years will capture the northeast-oriented New River headwaters. Within this 
paper’s study region, Thornbury [16] briefly commented that stream piracy di-
verted the Linville River from a westerly course to an eastern one. More recently 
Johnson [20] described alluvial deposits and other evidence which supports the 
previously proposed Linville River capture hypothesis. 

1.4. New Paradigm Literature 

Clausen’s book [3] lists more than 40 demonstration papers in which the new 
paradigm explains topographic map drainage divide and other erosional land-
form evidence in modestly-sized geographic regions (similar in size to this pa-
per’s study region) in states other than North Carolina. In a recent exception 
Clausen [21] addresses topographic map drainage divide and erosional landform 
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evidence in the French Broad River drainage basin located upstream from Ashe-
ville, North Carolina (which is located to the southwest of this paper’s study re-
gion). Like the Watauga and South Fork New Rivers seen on the 1893 Cranberry 
map, the French Broad River flows in a northeast direction along or near the 
Blue Ridge Escarpment rim before turning in a north and northwest direction. 
Among the evidence that paper addresses are barbed tributaries joining a much 
larger valley than the present-day northeast-oriented French Broad River re-
quires, diverging and converging valley complexes, through valleys crossing 
drainage divides, and deep gaps located along the Eastern Continental Divide, all 
of which are interpreted to be evidence for massive and prolonged south-
west-oriented floods that once flowed across what was probably a rising region. 
In another relevant new paradigm demonstration paper [22] Clausen demon-
strates how the headward erosion of north-oriented valleys across immense and 
prolonged southwest-oriented floods (which had been flowing toward today’s 
northeast-oriented New River headwaters) explain the origins of previously un-
explained Monongahela River drainage basin topographic map evidence such as 
barbed tributaries, through valleys, water and wind gaps, drainage route direc-
tion changes, and drainage divides.  

2. Research Method 

This study was conducted by using topographic map interpretation techniques 
(which late 19th century and early 20th century geomorphologists developed) to 
interpret drainage histories for the 1893 Cranberry [1] 1:125,000 topographic 
map and small adjacent sections of the adjoining 1905 Morgantown [9], and 
1889 Wilkesboro [10] 1:125,000 scale topographic maps. Topographic map in-
terpretation techniques included using: 1) barbed tributaries to indicate stream 
captures and possible drainage reversals, 2) low points along drainage divides to 
indicate former water-eroded valley locations, 3) unusual river and stream direc-
tion changes to indicate possible stream captures and drainage reversals, 4) 
through valleys (valleys now crossing drainage divides) to indicate former drai-
nage routes, 5) water gaps to indicate either deep regional erosion or erosion in-
to rising geologic structures or regions, 6) isolated erosional remnants to be 
markers indicating how much regional bedrock had been removed, and 7) evi-
dence of diverging and converging through valley networks to indicate possible 
flood-formed anastomosing channel complexes.  

The 1893 Cranberry, 1905 Morgantown, and 1889 Wilkesboro topographic 
maps were prepared by the use of ground-based mapping and not by more re-
cently developed mapping techniques. For that reason, features on those maps 
were compared with the same features on more recently prepared and more de-
tailed topographic maps which are available at the USGS National Map website. 
These comparisons determined the older and the more recent topographic maps 
almost always show the same larger-scale drainage system and erosional land-
form features, although the finer details are sometimes shown differently. Over-
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all, the comparisons determined the 1893 Cranberry, 1905 Morgantown, and 
1889 Wilkesboro topographic maps provided adequate drainage system and ero-
sional landform evidence that late 19th- and early 20th-century geomorphologists 
should have been able to able to interpret the map evidence by using topograph-
ic map interpretation techniques which those same early geomorphologists had 
developed. Based on their interpretations the early geomorphologists should 
have been able to use the Cranberry map evidence to construct a regional drai-
nage history (if they ever tried to do so it was never published). 

3. Results 
3.1. Drainage Divides Surrounding the Watauga River Southern  

End 

The Watauga River drainage basin southern end (as seen on the 1893 Cranberry 
map) is shown in Figure 3 where added dashed lines show major drainage di-
vides, numbers identify gaps notched into drainage divides, and blue arrows 
show some of the river and barbed tributary flow directions (not all gaps or 
barbed tributaries are highlighted). The Watauga River originates at Linville Gap 
(number 1 on Figure 3) and flows in a northeast direction before turning in a 
north and then northwest direction with its water eventually reaching the Gulf 
of Mexico. On the other side of 200-meter-deep or deeper Linville Gap are 
southwest-oriented Linville River headwaters which to the southwest of figure 
turn in a southeast direction to eventually reach the Atlantic Ocean. North-
east-oriented Watauga River headwaters and southwest-oriented Linville River 
headwaters oppose each other in a water-eroded through valley (a valley crossed 
by a drainage divide which in this case is the Eastern Continental Divide). Early 
20th century geomorphologists should have recognized that a significant stream 
of water must have eroded Linville Gap and that the drainage divide was created 
when for some reason either Watauga River or Linville River headwaters were 
reversed so as to create the drainage divide that exists today.  

McCandles Gap (number 2 in Figure 3) is another through valley with more 
of a northwest-to-southeast orientation crossing the Eastern Continental Divide 
which links a northwest-oriented Elk Creek tributary valley with southwest- 
oriented Linville River headwaters (Elk Creek or Elk River on more recent maps 
is a Watauga River tributary). Sugar Gap (number 3 in Figure 3) is another wa-
ter eroded through valley with a northeast-to-southwest orientation which links 
the northwest-oriented Elk Creek valley with southwest-oriented North Toe 
River headwaters. Unlike Linville and McCandles Gaps, Sugar Gap does not 
cross the Eastern Continental Divide. Instead, the Eastern Continental Divide 
turns so as to be between southwest-oriented Linville and North Toe River head-
waters. Southwest of Figure 3 Linville River water turns in a southeast direction 
to reach the Atlantic Ocean while North Toe River water flows to the Gulf of 
Mexico. Early geomorphologists and more recently Johnson [20] concluded that 
southwest-oriented Linville River headwaters once flowed to the North Toe Riv-
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er and the Gulf of Mexico, but were captured by southeast-oriented Linville Riv-
er valley headward erosion. What previous investigators have not addressed is 
that water from a Watauga River drainage basin area once flowed to the North 
Toe River or why the Linville and Watauga Rivers originate almost at Linville 
Gap (number 1) and then flow in opposite directions.  

From the new paradigm perspective Linville and Sugar Gaps suggest that large 
and prolonged southwest-oriented floods crossed the Watauga River drainage 
basin to reach what are now southwest-oriented Linville River and North Toe 
River headwaters. In the case of Linville Gap, a southwest-oriented flood flow 
channel must have eroded today’s northeast-oriented Watauga River headwaters 
valley which means a reversal of flow has occurred. The reversal of flow can be 
explained by northwest-oriented Watauga River valley headward erosion across 
southwest-oriented flood flow channels as the deep “hole” rim was rising. Gaps 
numbered 4 and 5 are notched into the drainage divide between the north-
west-oriented Watauga River and Elk Creek valleys. Note how southwest-oriented 
streams flowing from those gaps join northwest-oriented Elk Creek as barbed 
tributaries. Drainage divides at Sugar Gap and possibly at McCandles Gap formed 
when northwest-oriented Elk River valley headward erosion beheaded and re-
versed southwest-oriented flow channels. Drainage divides at gaps numbered 4 
and 5 and Linville Gap (number 1) were created when subsequent headward 
erosion of the northwest-oriented Watauga River valley beheaded and reversed 
some of those same southwest-oriented flow channels.  

The Cranberry map shows Council and Mast Gaps (numbers 6 and 7 in Fig-
ure 3) link the valleys of southwest-oriented streams flowing as barbed tributa-
ries to the northwest-oriented Watauga River with the valleys of north-oriented 
streams flowing to northwest- and west-oriented Brushy Fork (which then joins 
south-, west- and south-oriented Cove Creek before that stream joins the Wa-
tauga River as a barbed tributary). More recent topographic maps show drainage 
patterns between Brushy Fork and the Watauga River in more detail and some-
what differently than in Figure 3. However, the added details and corrections 
found on newer maps do not alter the 1893 Cranberry map barbed tributary 
evidence which is also seen further to south along the Watauga River where 
Laurel Creek begins to the north of number 10 and flows in a northeast direction 
to near Hodges Gap (number 8) before turning in a west and southwest direc-
tion to join a north-oriented Watauga River segment as a barbed tributary. 
Number 10 identifies an area where the Cranberry map shows two shallow gaps 
which link northeast-oriented Laurel Creek headwaters with southwest-oriented 
Watauga River tributaries. Newer maps show interconnected dry valleys cross-
ing that ridge and strengthen Cranberry map evidence that diverging and con-
verging channels once crossed that ridge. Number 9 in Figure 3 identifies a gap 
in an area better shown on more recent maps, but which may be where the 
northwest-oriented Brushy Fork valley eroded headward across the region to 
behead and reverse southwest-oriented flood flow which had been moving to a 
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newly-eroded Watauga River valley.  
T. C. Chamberlin published his classic “The Method of Multiple Working 

Hypotheses” paper [23] in 1897 which then became required reading for many 
graduate level geology students. In that paper Chamberlin argues that when 
faced with unexplained evidence and prior to favoring any hypothesis (or expla-
nation) good geological research requires equal consideration be given to every 
possible hypothesis the researcher can reasonably develop. Early geomorpholo-
gists who almost certainly had read Chamberlin’s paper should have been able to 
use the 1893 Cranberry map evidence to recognize that multiple southwest- 
oriented barbed tributaries join the north- and northwest-oriented Watauga 
River segments and that gaps are located on ridges near where those barbed tri-
butaries originate. While that map evidence can be interpreted in multiple ways 
one possible interpretation (and consistent with the previously discussed gap 
evidence) is that the north- and northwest-oriented Watauga River valley seg-
ments eroded headward across multiple and low gradient streams of south-
west-oriented water. If so, that hypothesis explains why the Watauga River now 
has barbed tributaries and why Watauga River headwaters now flow in northeast 
directions. Early geomorphologists should have also been able to recognize that 
extremely large volumes of water, while regional uplift was occurring, would 
probably be required to enable the Watauga River valley to erode headward into 
the region.  

3.2. Erosional Landform Evidence in the Southern South Fork  
New River Drainage Basin 

Figure 2 shows where on the 1893 Cranberry topographic map South Fork New 
River headwaters begin while Figure 4 shows an overlapping map section to the 
northeast of Figure 2 where the South Fork New River zigs and zags in a north-
east direction as it flows near and roughly parallel to the Eastern Continental 
Divide. Almost all South Fork New River tributaries from the north flow in 
south or southeast directions and join the South Fork New River as barbed tri-
butaries. Shorter north- or west-oriented tributaries originate at or near (and 
sometimes even flow for a distance along) the Eastern Continental Divide (which 
in this region closely follows the Blue Ridge Escarpment rim). Early geomor-
phologists should have recognized the many barbed tributaries from the north 
suggest some sort of a south-oriented drainage system preceded the present-day 
northeast-oriented South Fork New River. And they also should have recognized 
that there must have been reversals of flow in what are today short west- and 
north-oriented South Fork New River tributaries which begin along or near the 
Blue Ridge Escarpment crest. However, early geomorphologists ignored such 
topographic map erosional landform evidence and assumed the South Fork New 
River has always flowed in a northeast direction.  

From the new paradigm perspective, the Elk Creek drainage basin head (EHC 
in Figure 4) is an abandoned headcut. South-oriented floodwaters flowing 
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across a rising deep “hole” rim to the Elk Creek headcut carved a former 100-to- 
200-meter-deep valley between the letters A and B (in Figure 4). Evidence for 
south-oriented flow through the former valley consists of the north-oriented 
South Fork New River route from point F to point G (on which flow has been 
reversed), the east-southeast oriented South Fork New River route from point E 
to point F, multiple south- and southeast-oriented tributaries joining the South 
Fork New River, and erosional remnant elevations at letters A and B and at 
Thomkins Knob which is to the east of Deep Gap (and on the adjacent 1889 
Wilkesboro topographic map). The elevation at point A is about 1121 meters. 
The elevation at Rocky Knob (point B) is about 1229 meters. Thomkins Knob 
which is east of Deep Gap has an elevation of about 1243 meters. The Deep Gap 
floor elevation (seen on the Wilkesboro map) is about 955 meters and Eastern 
Continental Divide elevations for significant distances between points A and B 
are often not much higher than 1000 meters while shallow gaps in that region 
have elevations that are slightly below 1000 meters.  

The former valley between Rocky Knob (point B) and point A and the some-
what separate and narrower Deep Gap valley was eroded when south-oriented 
floodwaters split into two powerful diverging streams at the letter G with the 
eastern stream carving Deep Gap and the western stream carving the much wid-
er valley between letters A and B as it flowed toward the Elk Creek headcut. Evi-
dence for the eastern stream which carved the narrower Deep Gap valley in-
cludes the south-southeast oriented South Fork New River segment downstream 
from point G, the present-day Gap Creek U-turn (from a southeast orientation 
to a north orientation), the north-northwest-oriented South Fork New River 
tributary which begins north of the Gap Creek headwaters, and the Deep Gap 
valley itself.  

Large abandoned headcuts similar to the Elk Creek abandoned headcut are 
scattered throughout the United States. Chapter 3 in Clausen’s book [3] de-
scribes such large abandoned headcuts as escarpment-surrounded basins. Each 
large abandoned headcut discussed in that chapter (and the Elk Creek headcut 
which is briefly mentioned in chapter 8 on page 84) was abandoned when head-
ward erosion of a valley immediately upstream from the present-day escarp-
ment-surrounded basin diverted large floods to flow in a different direction. 
Headward erosion of the present-day northeast-oriented South Fork New River 
valley captured the south-oriented flood flow which had been flowing to the Elk 
Creek headcut and also beheaded and reversed what had been south-oriented 
flood flow channels leading to the escarpment-surrounded basin rim. The flood 
flow reversals initiated what are now north- and west-oriented South Fork New 
River tributaries which begin at or near the Eastern Continental Divide. Many of 
what looks like South Fork New River incised meanders formed when today’s 
northeast-oriented South Fork New River valley head eroded headward in a 
southwest direction along and across diverging and converging south-oriented 
flood flow channels and across underlying bedrock units of differing erosional 
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resistance by first eroding headward along one channel and then eroding head-
ward in an opposite direction along a beheaded and reversed diverging and/or 
converging channel. An example is seen in the letter G where the South Fork 
New River changes from flowing in a north direction (from point F) to flow in a 
south-southeast direction toward Deep Gap.  

From the new paradigm perspective, the abandoned Elk Creek headcut evi-
dence shows where deep “hole” rim uplift enabled the headward erosion of the 
Elk Creek valley to capture southwest-oriented flood flow which had been mov-
ing along the rising deep “hole” rim and how headward erosion of the north-
east-oriented South Fork New River valley captured south-oriented flood flow 
that had been eroding the Elk Creek headcut (and Deep Gap). Elk Creek valley 
headward erosion into the rising deep “hole” rim occurred because deep “hole” 
rim uplift was creating a significant elevation difference between southwest- 
oriented flood flow located to the northwest of the present-day Eastern Conti-
nental Divide and flood flow located in what is now the northeast-oriented Yad-
kin River valley. However, before the Elk Creek valley could erode any distance 
into the rising deep “hole” rim on-going rim uplift combined with headward 
erosion of the northwest-oriented New River valley into Virginia (to the north-
east of Figure 4) enabled a reversal of flood flow along the rising deep “hole” rim 
which led to headward erosion of today’s northeast-oriented South Fork New 
River valley and to the capture of south-oriented flood flow which had been 
eroding the Elk Creek headcut and Deep Gap.  

Had early geomorphologists trusted the then newly available topographic map 
drainage system and erosional landform evidence they would have recognized 
that evidence in Figure 4 records how headward erosion of the zig zagging 
northeast-oriented South Fork New River valley ended massive and probably 
prolonged south-oriented floods that had been eroding the Cranberry topo-
graphic map area. The flood source cannot be determined from the Cranberry 
map evidence which would have been a problem for early geomorphologists al-
though erosional remnants such as those at points A and B in Figure 4 and from 
Thomkins Knob shown on the adjacent 1889 Wilkesboro map suggest the flood-
waters removed at least 200 meters of bedrock from much of the Figure 4 region 
located immediately to the north and west of the Eastern Continental Divide. A 
melting continental ice sheet would have been the only flood source known to 
early geomorphologists which would have been capable of generating sufficient 
volumes of water that could reach and then deeply erode what is today a rela-
tively high northwestern North Carolina mountainous region.  

3.3. Yadkin-Catawba River Drainage Divide on the 1905  
Morgantown Topographic Map 

The 1889 Wilkesboro topographic map shows the Yadkin River flowing in a 
northeast direction along the Blue Ridge Escarpment base and numerous south-
east-oriented streams which flow down the Escarpment slope (sometimes after 
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originating near the Escarpment rim) to join the northeast-oriented river. How-
ever, the 1905 Morgantown topographic map northeast corner is needed to see 
where southeast-oriented Yadkin River headwaters (seen in Figure 2) turn in a 
northeast direction to enter the 1889 Wilkesboro topographic map area (see 
Figure 5). In other words, three of the early topographic maps are needed to 
properly understand Yadkin River headwaters area drainage history. 

Blowing Rock (BR in Figure 2) is located on the 1893 Cranberry map and is 
on an upland point that drains in a north direction to the South Fork New River 
and the Gulf of Mexico. In all other directions steep slopes drain to the Atlantic 
Ocean and isolate the Blowing Rock upland point. To the east is the south-
east-oriented Yadkin River headcut (YHC) and to the southwest is the south- 
southwest oriented Johns River headcut (JHC). From the new paradigm pers-
pective the Blowing Rock upland point was created when massive amounts of 
south-oriented floodwaters flowed across the Blue Ridge Escarpment rim and 
into the Yadkin River and Johns River headcuts with the south-oriented flood 
flow diverging so some floodwaters flowed in a southwest direction to erode the 
Johns River valley into the Blue Ridge Escarpment slope while the remaining 
floodwaters flowed in a southeast direction to erode the Yadkin River valley into 
the Blue Ridge Escarpment slope.  

 

 
Figure 5. Modified northeast corner of the USGS 1905 Morgantown, NC topographic map. The red dashed line shows 
the Yadkin River-Catawba River drainage divide, red letters identify gaps discussed in the text and blue arrows em-
phasize drainage routes discussed in the text. The contour interval is 100 feet (about 30 meters).  
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The usually accepted paradigm interpretation, which originated with early 
geomorphologists, suggests valleys (like the Johns River and Yadkin River val-
leys) are actively eroding headward into the Blue Ridge Escarpment and are 
causing Eastern Continental Divide inland retreat. Early geomorphologists might 
have been justified in proposing such a hypothesis had the 1893 Cranberry to-
pographic map shown evidence of south-oriented streams flowing to and across 
the Johns River and Yadkin River headcut rims. However, as can be seen in Fig-
ure 2 north-oriented South Fork New River and Watauga River headwaters be-
gin almost at the Johns River and Yadkin River headcut rims and the map shows 
no evidence that water now flows across those headcut rims (on newer maps to 
the east of Deep Gap and of the Cranberry map area there is a short east-oriented 
stream which drains a small upland area and which flows across the Blue Ridge 
Escarpment rim to form Cascade Falls). Had early geomorphologists paid atten-
tion to what the Cranberry topographic map shows those geomorphologists 
would have recognized that the Johns River and Yadkin River headcuts, like the 
Elk Creek headcut seen in Figure 4, are no longer being actively eroded in a 
headward direction and today represent abandoned headcuts.  

However, some geomorphologists have suggested seepage-induced cliff reces-
sion as a mechanism for eroding features elsewhere that on topographic maps 
look similar to the Elk Creek, Yadkin River, and Johns River headcuts [24]. While 
springs are not shown on the early Cranberry, Wilkesboro, and Morgantown 
topographic maps it is probably safe to assume that significant seepage does oc-
cur along the Blue Ridge Escarpment slope and that springs supply water to 
most streams that originate along that slope. However, the seepage-induced cliff 
recession hypothesis does not explain the previously discussed drainage patterns, 
drainage patterns on the Blue Ridge Escarpment slope itself, or deep erosion of 
the Yadkin River-Catawba River drainage divide area that Figure 5 evidence 
documents. In terms of Blue Ridge Escarpment slope drainage patterns the letter 
H in Figure 5 identifies a through valley drained by south-oriented Franklin 
Brook which provides a much more direct route down the slope than the south-
west and southeast oriented route that the Johns River now uses. Floodwaters 
spilling across drainage divides explain diverging and converging valleys like the 
Johns River and Franklin Brook valleys much better than the seepage-induced 
cliff recession hypothesis.  

In terms of the Yadkin River-Catawba River drainage divide area a through 
valley crosses that drainage divide and is seen in the northeast corner of Figure 5 
and is evidence that southwest-oriented floodwaters once flowed along the Blue 
Ridge Escarpment base. The letter J identifies a through valley that links a north-
east-oriented Yadkin River tributary (Warrior Creek) with southwest-oriented 
Mulberry Creek headwaters. Note how Mulberry Creek flows in a southwest di-
rection along the Blue Ridge Escarpment base until it joins the southeast-oriented 
Johns River which turns to flow in a southwest direction along the Blue Ridge 
Escarpment base before turning to flow in a south-southeast direction to join the 

https://doi.org/10.4236/ojg.2023.1311052


E. Clausen 
 

 

DOI: 10.4236/ojg.2023.1311052 1234 Open Journal of Geology 
 

Catawba River which flows in an east direction across the Morgantown map (but 
south of Figure 5). The Yadkin River-Catawba River drainage divide (which 
crosses the Warrior Creek-Mulberry Creek through valley) was formed by a re-
versal of what had been southwest-oriented flood flow moving along what is to-
day the Blue Ridge Escarpment base (from the new paradigm perspective the 
Blue Ridge Escarpment developed as massive and prolonged southwest- and 
south-oriented floods flowed across the region).  

Gaps located at letters K, L, and M provide evidence that southwest-oriented 
floodwaters were not confined to the Warrior Creek-Mulberry Creek through 
valley but spilled across what the Morgantown map shows as a significant ridge 
to reach southwest-oriented Lower Creek (which flows in a remarkably wide 
valley which suggests much larger flows than occur today). The deepest through 
valley areas that cross the Warrior Creek-Mulberry Creek (Yadkin-Catawba River) 
drainage divide at the letter J were eroded by southwest-oriented floodwaters 
flowing from the present-day northeast-oriented Yadkin River valley (seen on 
the 1889 Wilkesboro map) and have floor elevations of about 405 meters. 
Southwest-oriented floodwaters that eroded the three gaps at the letters K, L, 
and M would have also flowed from what is today the northeast-oriented Yadkin 
River valley to southwest-oriented Lower Creek which on the 1905 Morgantown 
map (to the south of Figure 5) drains to the east-oriented Catawba River as a 
barbed tributary. Using data from newer maps floor elevations at Setzer Gap 
(letter K) are about 435 meters, Warrior Gap (letter L) about 425 meters, and 
Indian Grave Gap (letter M) about 480 meters. Each gap today is a narrow valley 
eroded across a ridge that depending on where measurements are made rises 100 
meters or more above the gap floors. The ridge into which the gaps are eroded 
and the gaps are evidence shown on the 1905 Morgantown map (but with less 
detail than on newer maps) that floodwaters probably initially flowed on a sur-
face that may have been 200 meters or more higher than the lowest points along 
the Warrior Creek-Mulberry Creek drainage divide before southwest-oriented 
floodwaters deeply eroded the region.  

4. Discussion 

With the exception of elevations which were obtained by use of the spot eleva-
tion tool on newer maps at the USGS National Map website the 1893 Cranberry, 
1889 Wilkesboro, and 1905 Morgantown topographic maps provided all of the 
evidence used in the study reported here (and less precise elevation data could 
have been obtained from the 120-to-130-year-old topographic maps). Early 20th 
century geomorphologists did recognize from map evidence that southwest- 
oriented Linville River headwaters (seen in Figure 3 which is from the 1893 
Cranberry map) had been captured by south-oriented Linville River valley head-
ward erosion (seen on the 1905 Morgantown map northwest quadrant to the 
west of Figure 5). Yet, early geomorphologists including W. M. Davis ignored 
almost all of the other carefully mapped and newly available topographic map 
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drainage system and erosional landform features such as the gaps, barbed tribu-
taries, through valleys crossing drainage divides, isolated erosional remnants, 
diverging and converging valleys, and unusual river and stream direction changes 
that those three topographic maps show.  

Developing hypotheses to explain the gaps, barbed tributaries, through valleys 
crossing drainage divides, erosional remnants, unusual river and stream direc-
tion changes, isolated erosional remnants, diverging and converging valleys and 
similar features, such as those shown on the 1893 Cranberry topographic map, is 
not a trivial task even for skilled topographic map interpreters (which some early 
20th-century geomorphologists were). A skilled topographic map interpreter 
trying to decipher the 1893 Cranberry topographic map drainage system and 
erosional landform evidence will rapidly discover that most of the carefully 
mapped evidence cannot be explained in the context of typically observed mod-
ern-day drainage systems. For early 20th-century geomorphologists like W. M. 
Davis this discovery probably posed a serious problem because the principle of 
uniformitarianism (that the present is the key to the past) was and still is one of 
geology’s fundamental rules [25]. Rather than abandon the principle of unifor-
mitarianism (as they understood it) early geomorphologists consciously or un-
consciously chose to ignore the difficult to explain topographic map drainage 
system and erosional landform evidence.  

What the early geomorphology research community did was to let their un-
derstanding of the principle of uniformitarianism become what T. C. Chamber-
lin [23] called a ruling theory, which meant early geomorphologists did not at-
tempt to use Chamberlin’s method of multiple working hypotheses as a way to 
explore what the difficult to explain topographic map drainage system and ero-
sional landform evidence might possibly be saying. Further, most of the drainage 
system and erosional landform evidence seen on the then new topographic maps 
(like the 1893 Cranberry topographic map) could not be interpreted in ways that 
supported the then (and the present-day) geology and glacial history paradigm. 
As described in this paper’s results section an interpretation that explains much 
of the Cranberry map drainage system and erosional landform evidence requires 
massive south- and/or southwest-oriented floods to have flowed across a tecton-
ically rising region. In the early 20th-century such floods had not been described 
elsewhere. 

It was not until the 1920s that J Harlan Bretz suggested that a gigantic flood 
(which might have been of the magnitude required to explain at least some of 
the Cranberry topographic map drainage system and erosional landform evi-
dence) had eroded the eastern Washington Channeled Scablands region [26]. 
Unfortunately, the geomorphology research community rejected the Bretz hy-
pothesis outright and did not follow Chamberlin’s method of multiple working 
hypotheses advice by viewing the Bretz’s hypothesis as a possible explanation for 
what at that time were vast and growing amounts of difficult to explain and ig-
nored topographic map drainage system and erosional landform evidence. In-
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itially the Bretz hypothesis lacked a flood source, although the rapid draining of 
Glacial Lake Missoula by one or more ice dam failures was subsequently deter-
mined to explain significant amounts of Bretz’s eastern Washington Channeled 
Scablands evidence.  

Unlike the Channeled Scablands evidence for which the accepted paradigm 
provides a possible flood source there is no accepted paradigm recognized flood 
source able to explain the Cranberry, North Carolina topographic map evidence. 
From the accepted paradigm perspective preglacial river valleys (further to the 
north) would have captured any meltwater floods (including huge floods result-
ing from the rapid drainage of accepted paradigm recognized glacially dammed 
lakes) before the floodwaters would have reached the higher elevation western 
North Carolina region (which the accepted paradigm usually considers to have 
been high when North American continental ice sheets existed). Yet by making 
comparisons with newer maps there is every reason to believe the 1893 Cran-
berry topographic map drainage system and erosional landform evidence was 
carefully mapped and that those landform features actually exist almost as the 
1893 Cranberry topographic map shows them. Early geomorphologists should 
have been curious to explore how those well-mapped drainage systems and ero-
sional landform features originated. 

The recognition that continental ice sheet meltwater once flowed across what 
the accepted paradigm considers pre-glacial north-oriented southwestern North 
Dakota and eastern Montana river valleys led to the new paradigm which after 
significant subsequent research involving Great Plains and Rocky Mountain to-
pographic map evidence was used here to interpret the North Carolina 1893 
Cranberry topographic map drainage system and erosional landform evidence. 
To explain the North Dakota and Montana evidence it was necessary to rethink 
what the accepted paradigm considers to be “pre-glacial” north-oriented drai-
nage systems (some begin in the high Rocky Mountains) in a way that could ex-
plain what were vast amounts of previously unexplained topographic map drai-
nage system and erosional landform evidence. The results obtained here suggest 
that such rethinking of long-standing accepted paradigm interpretations is also 
badly needed if eastern United States geomorphic history is to be understood. 
The new paradigm is fundamentally different from the accepted paradigm and 
challenges many accepted paradigm interpretations and assumptions. But, as il-
lustrated here the new paradigm prediction that immense and prolonged melt-
water floods once flowed across a rising deep “hole” rim in the Cranberry map 
region led to the first known explanations for much of that 1893 map’s pre-
viously ignored and unexplained drainage system and erosional landform evi-
dence.  

5. Conclusions 

The 1893 Cranberry North Carolina topographic map and the adjacent 1889 
Wilkesboro and 1905 Morgantown topographic maps provided late 19th century 
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and early 20th century geomorphologists with carefully mapped topographic map 
drainage system and erosional landform evidence. Evidence shown on those maps 
includes numerous named and unnamed gaps, barbed tributaries, through val-
leys extending across drainage divides, isolated erosional remnants, diverging 
and converging valleys, unusual river and stream direction changes, and other 
types of erosional landform features. In addition, the maps provided the early 
geomorphologists with adequate information to identify major drainage divides 
and many secondary drainage divides. To date, in spite of being available to the 
geomorphology research community for more than a century the accepted geol-
ogy and glacial history paradigm has not permitted geomorphologists to publish 
satisfactory explanations for most of that well-mapped drainage system and ero-
sional landform evidence. 

A new and fundamentally different geology and glacial history paradigm (de-
veloped by using Great Plains and Rocky Mountain topographic map evidence) 
provides a consistent set of explanations for most if not all of 1893 Cranberry 
map drainage divides, named and unnamed gaps, barbed tributaries, through 
valleys extending across drainage divides, isolated erosional remnants, diverging 
and converging valleys, unusual river and stream direction changes, and other 
types of erosional landform features. The new paradigm sees the Cranberry map 
area as being located on the southeastern rim of a continental ice sheet created 
and occupied deep “hole”. From the new paradigm perspective Cranberry map 
area drainage system and erosional landform features developed during im-
mense and prolonged south- and southwest-oriented meltwater floods which 
flowed across and along a gradually rising deep “hole” rim. Deep “hole” rim up-
lift combined with massive and long-lived meltwater floods and the headward 
erosion of southeast-oriented valleys from the Atlantic Ocean and northwest- 
oriented valleys from the developing deep “hole” (in southwest to northeast se-
quences) account for the erosional events and drainage system reversals which 
the 1893 Cranberry topographic map evidence records. 

The new paradigm’s success in developing explanations for previously unex-
plained (at least in the known published geologic literature) 1893 Cranberry, 
North Carolina topographic map drainage system and erosional landform evi-
dence suggests that early geomorphologists by ignoring what in the late 19th 
century and early 20th century was readily available topographic map drainage 
system and erosional landform evidence allowed the larger geology research 
community to develop what is now an accepted geology and glacial history pa-
radigm which does not explain most of the ignored and well-mapped topo-
graphic drainage system and erosional landform evidence. Unlike the new para-
digm, which is based on topographic map evidence, the now accepted paradigm 
does not recognize a continental ice sheet created and occupied deep “hole” nor 
does the accepted paradigm recognize the immense and prolonged meltwater 
floods needed to explain the Cranberry map area drainage system and erosional 
landform evidence. The results of this study strongly suggest that geomorpholo-
gists and the larger geology research community need to reinterpret North Amer-
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ica’s glacial history in a way that can explain what for 120 years has been ignored 
topographic map drainage system and erosional landform evidence.  
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