
 
 
 
 
 
 
 
Cecil Frost 
Landscape Fire Ecologist 

Objectives -- Create fine-scale maps of: 
     ●  Presettlement Vegetation  
     ●  Pre-European Fire Regimes 

 

428 Years of Change in Forested 
Wetlands: an Accelerating Rollover 



Presenter
Presentation Notes
The area has a lightning strike density of 4-8 strikes per square kilometers per year (NOAAA/National Weather Service).   For Mammoth Cave which occupies some 50,494 a = 205 sq km = 820 – 1640.  Persists, the ign regime died around 1830.  ~50 years after settlement began50,494 acres or 205 square kilometers, that gives 820-1640 lighting strikes per year.  In a grassy landscape that should be enough to produce abundant fires. 



Presenter
Presentation Notes
Gulf basin originated in the late Jurassic, deepening continued through the Cretaceous  with up to 10,000 ft of regional subsidence during the late Jurassic (150 MYA) and early Cretaceous (Cretaceous, 66 – 145 MYA) (Geol Soc of Am).  Was larger: the continental shelves in pale blue represent huge Cenozoic deposits from rivers .



Mercator-Hondius map of 1606 

Presenter
Presentation Notes
Tramasquecoock  1606-1585 = 21 yrs.   Thomas Harriott 1590, John White, smallpox, cholera, measles





Indian  Fadeout 
 
1585  Indians devastated by introduced European diseases  
                                     (Harriott 1590) 
 
1700  (map of settlements) most Indians long gone, 115 yrs 
 
1733  Moseley map – Indians displaced by planters.  Only one 
remaining Indian town, on south side of Mattamuskeet  
 
1791 Pettigrew mentions place called “Indian Town” 
 
1808  Price-Strother map shows Lake Mattamuskeet ringed with 
plantations 
 



Mercator-Hondius map of 1606 

Presenter
Presentation Notes
Tramasquecoock  1606-1585 = 21 yrs.   Thomas Harriott 1590, John White, smallpox, cholera, measles



115 

Presenter
Presentation Notes
1700-1585 = 115 yrs.  Indians long gone except for a village on the south side of Mattamuskeet that was shown on 1733 Moseley map.  Only 15 years away from closing of last inlet



Moseley 1733 

Presenter
Presentation Notes
33 yrs later



Price-
Strother 

map 
 

1808 

75 yrs later, 223 
since 1585  

Presenter
Presentation Notes
2013-1808 = 205.  1808, 108 years after the first settlers map, 1650-1700.  1808 – 1585 = 223 yrs after (first contact, John White’s first map.  INDIANS long gone except for a few livning like the whtes.  Big Savanna prob all farm lands , East Lake cleared for farming around 1750 = 58 yrs before this map, still above the water table



Stumpy Point 

Presenter
Presentation Notes
Stumpy Point Fire 1970's, 1980's? found fire in morning (just burned top layer but crisped foliage below)midday about controlledwind shiftrecrossed pocosin, About done but the wind shifted again in later afternoon and "here it come again",  contained late that night.  3 times in one day – has to be a record.



Presenter
Presentation Notes
US264 NWI CIR ~1982.  My plot was July 30,1984 2013-1984 -29
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Presentation Notes
~2003?-1982 =21 yrs



Long 
Shoal 
River 

 
 

66 

Presenter
Presentation Notes
1947 32?  1947 = 66 yrs ago



Presenter
Presentation Notes
April 27 47 32  (which is the year?  1947?)







Presettlement Fire Frequencies, Mainland Dare 
Fire 
Frequency 
 Class 

Mean Fire 
Interval 
(years) 

Estimated Historic 
Range of Variation 
(90% of Fires) (years) 

ACRES PERCENT 

A 2 1-4 1,192 0.6 
B 3 1-6 28,727 14.7 
C 4 2-10 63,468 32.5 
D 6 3-20 12,484 6.4 
E 9 4-50 depending upon vegetation 

type and location in the landscape 
21,993 11.3 

F 25 10-100 depending upon vegetation 
type and location in the landscape 

35,116 18.0 

G 90 35-300+ depending on landscape 
position along the fire frequency 
gradient 

26,357 13.5 

H None Nonflammable, tidal cypress-
tupelo swamp 

4,712 2.4 

Water 1,239 0.6 
                                                                                    TOTAL 195,288 100 

200k @ 5k/yr = 40 yr rotation 

Presenter
Presentation Notes
200k acres @ 5k/yr = 40 yr rotation



Pain’s 
Bay, 
1765 

Presenter
Presentation Notes
2013 – 1765 = 248 years of sea level rise



1765 - 2013 

Presenter
Presentation Notes
THINK: what is in motion here. (Johns Aquic Hapludults)  HyA Umbr – fine-siltyPoABvA Belhaven muck. 1765 House had to have been on mineral soil- roll back 250 yr to expand Hy to edge of creek (no marsh(need to know substrate to get next drier soil: Cape Fear if fine textured, would have been FF.  Orig PISE forestfarmedPITA 



US 264 at drain to Pain’s Bay 

Presenter
Presentation Notes
Me: 2013-1970 =43 yrs  2013 -1982 = 31



Hyde soils, 
Pain’s Bay 



 
Typic Udipsamments 
    Arenic Hapluduults 
        Typic Paleudults  
            Typic Hapludults 
                 Aquic Udipsamments                  
                     Aquic Hapludults 
                         Aeric Ochraquults 
                             Typic Ochraquults 
                                  Typic endoaquepts 
                                       Typic Humaquepts 
                                           Typic Umbraquults 
                                               Cumulic Humaquepts  
                                                   Typic Humaquepts 
                                                        Histic Humaquepts 
                                                            Terric Haplosaprists 
                                                                 Terric Medisaprists 
                                                                     Typic Medisaprists 
 
+ soil pH & texture  
                                      

Presenter
Presentation Notes
Even finer gradations based on soil pH and texture



1765 - 2013 

Presenter
Presentation Notes
THINK: what is in motion here. (Johns Aquic Hapludults)  HyA Umbr – fine-siltyPoABvA Belhaven muck. 1765 House had to have been on mineral soil- roll back 250 yr to expand Hy to edge of creek (no marsh(need to know substrate to get next drier soil: Cape Fear if fine textured, would have been FF.  Orig PISE forestfarmedPITA 



Piney Island 
 

USMC 



The last 11 pines on Piney Island 

Presenter
Presentation Notes
Sawgrass, Panicum virgatum, ANGL, “what can we do to slow it down?”



Presenter
Presentation Notes
Next we will hop over to the Frying Pan



The 
Frying 
Pan 

 1982 



The Frying Pan 
 

Sea level white 
cedar 

 
1984 

Presenter
Presentation Notes
1984-90 = 1894  2013-1984 = 29 yrs PEBO, LYLU, Leucothoe 





PRESETTLEMENT FIRE FREQUENCIES – POCOSIN LAKES REGION 

Fire 
Frequency 

 Class 

Mean 
Fire 
Interval 
(years) 

Historic 
Range of 
Variation 
(years) 

Acres – 
Whole  
Region 

% of 
Whole 
Region 

Acres 
Burned 
Annually 

Refuge 
Acres 

Refuge 
Acres Burned 
annually 

A 2 1-4 276 0.1% 138 0 0 
B 3 2-7 13,879 2.7% 4,626 0 0 
C 5 2-10 73,702 14.4% 14,740 5,553 1,111 

D 8 5-20 88,794 17.4% 11.099 26,042 3,255 
E 25+ 10-90+ 

depending on 
location in the 
landscape 

154,294 30.2% 6,171 56,017 2,241 

F 70 35-300+ 95,262 18.6% 1,361 17,391 248 

G Variable Fire-free to light 
surface fires on 
margins 

61,116 12.0% ~5,000 991 ~81 

H None Wet cypress-
gum swamp 

21,245 4.2% ~0 1,602 ~0 

Ud n.a. Dredge spoil 1,840 0.4% n.a. 350 n.a. 

TOTALS 510.408 100.0% 43,135 107,946 6,855 

Presenter
Presentation Notes
Never put a natural area on a fire rotation.  Pitcher plants along Hwy 94



1981 – Pungo Fire, 12,500 a. 
1963 another large 
 peatland fire 



Presenter
Presentation Notes
200k acres, 5k acres/yr = 40 yrs.  Class E 10-90 yrs depending upon position along the FF gradient



First Colony Farms peat mining office 



CANEBRAKE 
 

Allen Road Fire  
April 1985 

 
Western Road,  

looking west  



Synthesis of multiple kinds of evidence for 
mapping original fire regimes 

BIOTIC EVIDENCE 
 Fire frequency indicator species (proxies for fire frequency) 
 Fire frequency indicator communities (proxies for fire frequency) 
 Reduction in fire frequency by native grazers 

LANDSCAPE AND ENVIRONMENT FACTORS 
 Original fire compartment size 
 Presence of fire barriers, fire pathways and fire filters 
 Presence of Landscape-scale Fire Frequency Gradients 
 Topographic position of fire frequency indicator trees 
 Effects of soil productivity on fire behavior (mediated by vegetation) 
 Lightning generators, strike density and ignition records 

HISTORICAL EVIDENCE 
 Witness trees from early surveys 
 Fire scar chronologies 
 Vegetation types mentioned by early travelers or surveyors  
 Herbarium records of fire frequency indicator species or communities 
 Historical photos or paintings done in the presettlement landscape 
 Historical references to use of fire by Native Americans 
 Original Native American population centers 
 Vegetation types on old aerial photos or topo maps. 

Presenter
Presentation Notes
What to do when you have a lack of empirical records of original fire frequency such as fire scars?  Plant species with known fire relations are the next best thing for getting data points on the landscape



Atamasco lily response to fire –Hyde Co. 

Presenter
Presentation Notes
Get location: just W of ICW ~1983?



Belhaven 
1941 

Presenter
Presentation Notes
72 years ago, not much effective fire suppression yet.  Canebrake on 1941 Belhaven topo map (USGS never finished the rest of the peninsula during this series





Two fires 
 
“We have for some time past seen fire-lights toward the New land, also the Little 
Lake, & to the southward.  It had, night before last , got round to the Eastward, as far 
as the burnt grounds, & looked dreadful.  It was met yesterday by a fire, which some 
body at the instigation of the Devil, had set out from Indian Town. I shall not attempt a 
full Description of the fire, & the Thunder & smoke that issued from it” 
 
 ___Charles Pettigrew letter to Nathaniel Allen, March 2, 1791 
 

Presenter
Presentation Notes
1786, 6 mile Collins canal. The Lake Company (Josiah Collins, Nathaniel Allen & Samuel Dickenson, 170k a. Indian Town 1791-1585 = 206





Peat Domes & Carolina Bay Rims 

Presenter
Presentation Notes
Collins canal 1787, Ruffin 1839, 1857 3 more feet



Old lake rims – 
Phelps Lake 

Presenter
Presentation Notes
1787 Collins Canal, 6 ft deep.  



Peat Domes & Carolina Bay Rims 

1787-1839-1857 

Presenter
Presentation Notes
1787 Collins Canal, orig 3 ft deep.  1839  Edmund Ruffin.  1857  Ruffin 3 ft more, layers ground logs, fields down to cut tops of stumps at bottom of first canal.  Today Ochraquults and Umbraquults, ofg all gonen (5 levels of soil tax)   





TREES ALONG THE ALBEMARLE AND SCUPPERNONG UPLANDS
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UPLAND SWAMP WATER EDGE POCOSIN

Presenter
Presentation Notes
abundance & habitats for the 25 species found on historical survey plats on the uplands along the Albemarle Sound and the lands on both sides of the Scuppernong River including Columbia. 



Little Alligator south to Second Creek 



FIRE SHELTERED PENINSULAS ALONG THE ALLIGATOR RIVER
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UPLAND SWAMP WATER EDGE SAVANNA BRACKISH MARSH

Presenter
Presentation Notes
 west side of the Alligator River from its mouth near Goat Neck south to the Buck Island/Gum Neck area shoreline stands. 



Presenter
Presentation Notes
Mackey’s Ferry, Roper, Belhaven (off map to SW)



INTERIOR PEATLANDS AND INCLUDED HARDWOOD FLATS
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UPLAND PEATLAND & SWAMP WATER EDGE POCOSIN CANEBRAKE

Presenter
Presentation Notes
The great central peatlands.  Sweet bay, Persea, Gordonia.  This includes the non-tidal peats inland from the Alligator River such as those along the Northwest Fork and Hollow Ground Swamp to those of the East Dismal and inland up to the former peak of the domed peatland shown in red 



Newland, 
Washington 

County 
 

NYBI 



Coming into Belhaven mill 



White cedar –future ARNWR 
1977 

Presenter
Presentation Notes
Near Milltail Creek 2013-1977=36 yrs ago.    S of Roper 1907 106 yrs  



 
Typic Udipsamments 
    Arenic Hapluduults 
        Typic Paleudults  
            Typic Hapludults 
                 Aquic Udipsamments                  
                     Aquic Hapludults 
                         Aeric Ochraquults 
                             Typic Ochraquults 
                                  Typic endoaquepts 
                                       Typic Humaquepts 
                                           Typic Umbraquults 
                                         Cumulic Humaquepts  
                                             Typic Humaquepts 
                                                  Histic Humaquepts 
                                                     Terric Haplosaprists 
                                                        Terric Medisaprists 
                                                                        Typic Medisaprists 
 
+ soil pH & texture  
                                      

Presenter
Presentation Notes
Even finer gradations based on soil pH and texture
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Presentation Notes
Mackey’s Ferry, Roper, Belhaven (off map to SW)



PRESETTLEMENT DISTRIBUTION OF PEATLAND VEGETATION OF THE SOUTHEASTERN U.S. ALONG MASTER GRADIENTS OF FIRE FREQUENCY AND DEPTH OF ORGANIC SOIL 

CELLS 1-32:  MODERATELY FERTILE SITES 
 
 

FIRE FREQUENCY 
1-3 YEARS 4-6 YRS 7-12 YRS 13-25 YRS 26-50 YRS 51-100 YRS 100-300 YRS NEVER BURNED 

O
R
G
A
N 
I 
C 
 
M
A
T 
T 
E
R 
  
D
E 
P 
T
H 

Seasonally 
wet mineral 
soils 
ROW 1 

Species-rich wet 
prairie with 
graminoids and 
grass-leaved forbs 
CELL 1 

Species-rich 
wet prairie, 
with dwarf 
shrubs 
CELL 2 

ANGL, ARGI, 
CLJA, ILGL, 
CYRA, CLMO, 
tree saplings 
CELL 3 

Small ACRU, 
NYBI, LIST, 
PISE, PITA, 
PIEL, TAAS 
CELL 4 

Dense ACRU, 
NYBI, TAAS, 
LIST, PISE, 
PITA, PIEL/ 
ARGI, Shrubs 
CELL 5 

PITA, PIEL, 
TAAS, QUMI, 
PISE, ACRU, 
LIST/ sparse 
ARGI, ferns 
CELL 6 

TADI, FRPE, LIST, 
ACRU, NYBI, 
QUMI other 
bottomland 
oaks/mesophytic 
herbs 
CELL 7 

TADI, NYBI, 
FRPE, LIST, 
ACRU, bottom- 
land oaks 
CELL 8 

Soils with 
thin 
organic 
layers, 10-
30 cm thick 
ROW 2 

Wet prairie and 
bog graminoids 
and forbs, patches 
of ARGI, ANGL 
CELL 9 

Dense 
canebrake 
CELL 10 

Alternating 
canebrake and 
pocosin 
CELL 11 

PISE, ACRU, 
PITA, PIEL, 
TAAS, LIST/ 
ARGI 
CELL 12 

PISE, PITA, 
PIEL, TAAS, 
LIST, NYBI/ 
PEPA, MAVI 
CELL 13 

PISE forest, 
PITA, PIEL, 
TAAS, 
bottomland 
hardwoods, bay 
forest 
CELL 14 

TADI, NYBI, 
FRPE, LIST, PITA/ 
ACRU, FRCA/ 
Carex, swamp herbs 
CELL 15 

TADI, NYAQ, 
NYBI/ ACRU, 
FRCA, ULAM/ 
swamp shrubs, 
herbs 
CELL 16 

Shallow 
histosols, 30-100 
cm thick 
ROW 3 

Open bog with 
dwarf shrubs, 
graminoids, 
pitcher plants, 
short cane, mosses 
CELL 17 

Dense 
canebrake 
CELL 18 

Alternating 
canebrake and 
pocosin 
CELL 19 

PISE/ 
canebrake, 
alternating with 
PISE-ACRU tall 
pocosin 
CELL 20 

Patch mosaic: 
PISE forest, 
ACRU forest, 
CHTH forest, bay 
forest with PEPA, 
MAVI 
CELL 21 

Patch mosaic: 
CHTH forest, 
TADI/ACRU 
forest, PISE 
forest, NYBI 
forest, bay for. 
CELL 22 

Extensive CHTH 
forest and patch 
mosaic as in Cell 22 
CELL 23 

TADI in wet 
swamps, cycling 
ACRU forest in 
peatlands 
(hypothetical) 
CELL 24 

Deep histosols, 
peat deeper than 
1 m 
ROW 4  

Open bog with low 
shrubs, pitcher 
plants, grasses and 
sedges 
CELL 25 

Canebrake or 
Low pocosin 
with ANGL, 
and bog herbs 
CELL 26 

Alternating 
canebrake and 
pocosin, or 
medium to tall 
pocosin 
CELL 27 

Tall pocosin 
with PISE, 
GOLA, ACRU; 
PISE forest, bay 
forest, CHTH 
patch mosaic 
CELL 28 

Patch mosaic of 
types seen in Cell 
22 
CELL 29 

Extensive CHTH 
forests and patch 
mosaic of types 
seen in cell 22 
CELL 30 

Extensive old 
growth CHTH 
forests and patch 
mosaic of types in 
cell 22 
CELL 31 

TADI in wet 
swamps, cycling 
ACRU forest in 
peatlands 
(hypothetical) 
CELL 32 
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