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Cetaceans are comptised of about 80 kinds of whales, dolphins, and
potpoises. The word cetacean is derived from the Latin "cefus" (a large
sea animal) and the Greek "kEtos" (sea monstet). We say "about 80"
B FACT SHEETS because the number keeps changing as scientists learn more about these
AVAILABLE ONLINE elusive animals and have had to reclassify some and add more. Cetaceans

BAIRD'S BEAKED WHALE range from human- T—
BELUGA WHALE sized to larger than the
o O(BLUE WHA'-ED | ' largest dinosaut. On the
BOTO (Amazon River Dolphin) .
BOTTLENOSE DOLPHIN small side, we have the
BOWHEAD WHALE vaquita porpoise and
BRYDE'S WHALE the franciscana dolphin,
COMMON DOLPHIN at under 6 feet in length
CUVIER'S BEAKED WHALE & 4100 d
DALL'S PORPOISE arount pounds..
FIN WHALE The blue whale is the
FRANCISCANA largest animal on the
GRAY WHALE Earth, averaging around
HARBOR PORPOISE 100 feet & and
HUMPBACK WHALE eet & an
KILLER WHALE (Orca) weighing over 100 tons (200,000 pounds) These magmﬁcent creatures
MINKE WHALE have fascinated people for centuries, but little is known about them
NARWHAL because they spend most of their time underwater. Usually people only get

ORCA (Killer Whale)

PACIFIC WHITE-SIDED to. see them when they return to the surface to breathe.

DOLPHIN _ : _ : ‘ :
Py, G:\I;%Tlmr‘\\;\-li ALE The American Cetacean Society has prepared Whale and Dolphin Fact
PYGMY SPERM WHALE Packs that contain concise information about selected whales and
RIGHT WHALE dolphins on Fact Sheets. Each Sheet provides information on one species,
‘ Rlsggﬁv ?{it:HlN including distribution map, feeding, natural history, current status, physical
SPERM WHALE description, biology and behavior. Experts in the fields of marine biology
' SPINNER DOLPHIN ) and marine mammal research have
' SPOTTED DOLPHIN . reviewed all Fact Sheets for accuracy.
] : . The Fact Packs provide sufficient
"d FACT SHEET ' information for teachets to prepare
oz{ﬂgsfp“gsggis : v their own instructional units about
(200K) ’ whales or cam be used as an adjunct to
LARGER WHALES (100k) the Cetacean Curticulum. Students can
SMALLER WHALES (100k) , use them to complete repotts or papers.

Each Fact Sheet also includes a
bibliography for additional research.
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ACS grants permission to capy the
Sheets provided they are distributed without charge, are used for
educational purposes, and are not altered in any way. -

Two Fact Packs are available. Each Fact Pack costs $5.25\plus shipping
and handling. Use the Sales Order Form to order Fact Packs.

The ACS Dolphin Fact Pack
contains :

¥ 11 species sheets
= bottlenose dolphin
« boutu (Amazon River
dolphin)
« common dolphin
e Dall's porpoise
e franciscana
« harbor porpoise
« killer whale (orca)
e Pacific white-sided Dolphin
« Risso's Dolphin
e spinner dolphin
© spotted dolphin

% 3 subject sheets

« Whales, Dolphins &
Porpoises :

« About Dolphins (Richard
Ellis) :

« Small Cetaceans-the
Forgotten Whales

% 6 How-to-Draw-a-Dolphin
sheets

‘& bottlenose dolphin

< boutu (Amazon River

dolphin)

« common dolphin

« Dall's porpoise

© killer whale (orca) -

« Pacific white-sided dolphin

#*# bibliography

httn:/ararar aronnlina ara/farntnacls/

The ACS Whale Fact Pack
contains: .

17 species sheets
« Baird's beaked whale
@« beluga whale '
« blue whale
@ bowhead whale
< Cuvier's beaked whale
= fin whale
@ gray whale
« humpback whale
© killer "whale" (orca -
dolphin)
~ © minke whale
© narwhal
< pygmy right whale
e pilot "whale" (dolphin)
« pygmy sperm whale
e right whale
« sei & Bryde's whales
© sperm whale

™ 4 subject sheets
© Jojoba
o Krill ,
- @ Whale Product Substitutes
© Whale Compatison Chart

v 5 How-to-Draw-a-Whale
sheets

« humpback whale

« killer whale (orca)

« pilot whale

« narwhal

« right whale

¢ bibliography
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Economic Impact Study of the Progress Energy, Inc., Brunswick
Nuclear Facility on North Carolina State Planning Region O

Executive Summary

The Progress Energy, Inc., nuclear facility located in Brunswick County near

- Southport, North Carolina, has significant positive impacts on the four counties of

Brixnswick, Columbus, New Hanover, and Pender that éomprise State Planning
Region O in Southeastern North Carolina. The facility has impacts on gross output
oi_‘ income, employment, péyrolls, self-employment income, property income,
indirect business taxes, and local [/)roperty taxes.

The facility’s impact on gross output or income m the four counties of Region
O was almost $901 million in 2003, 14 percént of the value of total regional output in
the four-county area. The facility suppoi‘ted 2,030 jdbs a3 percent of total

employment) and $88.4 million in payrolls in the region in 2003, with an annual

- average salary per job of $43,500. These jobs include jobs at the Brunswick facility

and jobs supported by companies that .supply and/or are supported by the facility’s
operatibns. The impact on sglf—employment income was $12.4 ﬁﬂﬁon. The impact
on' property income, viz., rents, dividends énd interest, was $184.7 million. Indirect
busil;ess tax colleétibns, e.g., sales and excise taxes, attributed to the operation of the
facility totaléd $48.4 million. County property tax revenues attributable to facility
were $8.1 million (3.7 percent of total collections on real property) with an implied
real property tax base of $1,274.3 millioh (3.7 percent of the total tax base).

Quite surprising is the magnitﬁde of the nuclear facility’s economic

contributions in New Hanover and Pender Counties. In New Hanover County, the



facility supported approximately $352 million in total output. This is a little over 70
percent of the output effects in Brunswick County of $490 million.

Pender County impacts are perhaps the most surprising. The nuclear facility
supportt;d 29 percent, almost one-third, of the total value of output for the entire
county. |

The nuclear facility is one of the régiﬁnal economy’s major contributors.
Prior to this report, little, if any was known aboﬁt the facility’s economic impact
inside or outside of Brunswick County. It has been an unknown and, perhaps, at
times, misﬁnderstood and unappreciated, major asset to the four-county regional
economy and will continue to be in the future. Also, not to be overlooked are
Progress En_ergy’s significant public service contributions associated with the

nuclear facility.



Economic Impact Stlidy of the Progress Energy, Inc., Brunswick
Nuclear Facility on North Carolina State Planning Region O

Introduction
In July 2004, Progress Energy, Inc., (PGN) contracted with Dr. Claude
Farrell and Dr. William W. Hall, Jr.’, economics professors at UNC Wilmington, to
co_nduct a study of the impact that the facility had on the ecOnomy of the four |
counties of Brunswielg Columbus, New Hanover, and Pender in 2003. These four

counties comprise State Planning Region O in Southeastern North Carolina. |
II. The Nature of an Economic Impact Study

As the name impﬁes, an economic impacf st:u}dy»Y is conducted to estimate the
impact that firms in a speciﬁcbusinéss sector have on the economy of the-
surrounding area. The inipacts take several forms. The most obvious is the direct
impacf that measures payments made by the firms in that sector that flow directly
into the local economy. These direct impacts include, but are not limited to,
employee salaries and .paymexits for raw materials and supplies. Beyond the direct
' 1mpact there are the indirect and induced mpacts that reflect the “npple effect”

assoclated With the direct impact. These lmpacts are based on the “multiplier
eﬁ'ect,” an ecenomlcs principle that provides an estimate of the total amount of

| spendmg that takes place, mcludmg the “ripple effect.” Some proportion of every
dollar recelved by employees and suppliers is re-spent in the local economy, i.e.,
initial sales are multiplie‘d by some factor, and this recirculdation generates
additional ineome ahd revenue.

The model used to estimate various measures of the economic impact on the

| four-county ecenomy was developed using the IMPLAN Professional™ for



Wmdows (V ej ' élon 2. 2) software ThlS software is commonly used by business,

government, and academlc mstltutlons to help develop economic impact analyses.

III. The Study

Tlns vstudyl estlmates the total economic impact — the sum of direct, indirect,
and mduced impacts - of the PGN Brunswrck nuclear facility. All data are for 2003.
'The impacts that- are calculated include those on output or income, employment,
payrolls, gross or before-tan personal income, self-employment income, property
income, mdlrect busmess taxes, and local property taxes. Personal income is income
earned by city res1dents. Self—employment income is income earned by those self-
employed in the Clty l’rroperty income is income from such sources as rents,
royalties, and dmdends. Indlrect business taxes include excise and sales taxes paid
by mdmduals to busmesses The 1mpact on county property tax collectlons,
excluding any property taxes collected by the municipalities in the counties, is also

!

calculated.

I V‘ T he Brunswick Nuclear Facility

leariplant is located on a 1,200 acre site near Southport,

The Brunsmck nI i
' of the Cape Fear River and is owned jointly by PGN

. Eas rn Mumclpal Power Agency (18.33%). The plant is a

[
1 .
as a combined capacity of approxrmately 1,770

2] \ \

megawatts, genera ' g eln ll\elecmclty for approximately 1 million homes. The
4ol IRART
e

Nt rth Carolina, the Brunswick plant generates between

Q=

S
20 and 25 percent of PGN's ¢electricity produced for its customers in North and

South Carolina.
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The Brunswick units Qbegan commercial operation in November 1975 (Unit 2)
and March 1977 (Unit 1). The Brunswick units are utilized as “base load” plants,
operating at full power continuously except when maintenance or refueling activities

are needed.

V.  The 2003 Impacts

V.A. The Regional Impacts

~ Table 1 shows the 2003 impacts tha_t were estimated for the Brunsvﬁck '
nuclear planﬂ As certain data are propﬁetary, only the total impacts, i.e., the sum
of the direct, indirect, and induced impacts, are shown. All dollar figures are in"
2003 dollars. |

Based on the data in Table 1, in 2003 the PGN Brunswick nuclear facility

supported almost $901 million in output; 2,030 jobs, $100.8 million in personal
income, $88.4 million in pa&rolls, $12.4 million in self~employment income, $184.7
Amillion in property incoine, $48.4 million in indirect business taxes, and $8.1 million
in county tax collections on real property.ii The property tax collections éxciude any
municipal collections. The iﬁ)pﬁed re‘al‘:property tax necessary to generate these

property tax collections was almost $1.3 billion.



Table 1
2003 Economic Impact of PGN Brunswick Nuclear Faclhty Operations on North
___Carolina State Planning Region O’

Impact Measure . Impact _

Output N : r $900.7 million

Employment” | B 2,030

Personal Income ) ' $100.8 million

Payrolls B - $88.4 million

Self-Employment Income o ‘ $12.4 million

Property Income ' . v $184.7 million

Indirect Business Tax Collections $48.4 million
| County Property Tax Collections’ : $8.1 million

Implied Real Propeérty Tax Base® ‘ 1,274.3 million

! Region O includes Brunswrck, Columbus, New Hanover, and Pender

.. Counties. fi i“ ‘

2 Employment mcludes employment at the PGN Brunswick nuclear facility

and employment due to the “ripple effect.”

Thisis a four—county total excluding municipal collectlons.

The implied real property tax base is the tax base necessary to generate the
associated property tax collections.

Source: IMPLAN Model and Authors’ Calculatlons
To place the above numbers in some perspectlve, total regional product or

output in 2003 is estlmated at $6 4 billion. Thus, the PGN Brunswick nuclear

facility supported 14 percent of the value of total regional economic activity in 2003.

Data from the North Carolma’Employment Securlty Commission (ESC) mdlcate

¥ ‘ [
| l 1
 that average monthlyemploy ’ ent in the four-county reglqn over 2003 was 156,000.
1 } |

\
|
upp‘orted 1.3 percent of total reéional employment in
| ‘ o .

Thus, the nuclear faclllty s
|

2003. ESC data also indrcal a{ln average annual salary acr‘loss all sectors in the four-

ST

, o

county region of $2h,300 in i OF Thus, the average annual salary supported by the
ca

s
nuclear facility of $‘43L 00, ¢
ctl

lated by dividing payrolls by employment, was 53.5

. percent above the all-r ‘r ‘erage Total property taxes on real property
o \

collected by the four countles, exclusive of municipal collections, was $215.8 million

in FY 2003-2004. Thus, the nuclear facility supported 3.7 percent of these




collections. The implied real property tax base éuppotted By the nuclear facility wa§ ,
al;o 3.7 percent of the value of all real property in the ;regiﬁn. |

Ta_ble‘ 2 s_hows the distribution of the outbut impact :across.selécted sectors of
the regional econbmy. Not surprisingly, the bﬁlk of the impact (91 percent) is in the
nuclear i)ower facilities sector itself. Maintenance and repéir sérvices receive 1.7

percent of the impact. Real estate, home owners, and banking receive 0.5 percent of

the impact each.
, Table 2 , _
Distribution of the PGN Brunswick Nuclear Facility Output Impact in 2003
: Sector , : Impact L

Nuclear Power Facilities : $819.3 million
Maintenance and Repair Services .. $15.4 million
Real Estate - : $5.1 million
Home Owners ‘ $4.9 million
Banking $4.5 million
All Other Sectors ~ $51.4 million

Source: IMPLAN Model and Authors’ Calculations.
Table 3 shows the distribution of the employment impact across selected
sectors of the fegipnal economy. Not surprisingly, most of the employment impact
- (40 percent) is in th_e nuclear power facilities sector itself. Maintenance and repair
\services receive 13 percent of the impact. Eating and drinking plaées rgceive 5
| peréent of the impact, followed by miscellaneous retail outlgts and food stores with 3

_percent of the impact each.




Table 3

Dlstnbutlon of the PGN Nuclear Faclhty Employment Impact in 2003

Sector Impact

Nuclear Power Facilities 810
Maintenance and Repair Services 260
Eating and Drinking Places 100
Miscellaneous Retail OQutlets 70
Food Stores 50
All Other Sectors 740
Source: IMPLAN Model and Authors” Calculations.

V.B. The County Impacts

This section estimates the impacts in each of the four counties comprising

State Planning Region O." Table 4 provides the information on the 2003 impact.

Table 4

Distribution of the PGN Brunswick Nuclear Facility Impact in 2003 by County

Brunswick Columbus | New Hanover | Pender

Impact Measure County County County County
Output $490.2 m $368m|  $351.7m| $22.1m
Employment 1,100 80 800 50
Personal Income $54.9 m $4.1m $39.4 m $25m
Payrolls $48.1 m $3.6 m $345m $2.2m
Self-Employment Income $6.7m $0.5m $48m| $03m
Property Income ' $100.5m $7.5m $72.1 m $4.5m
| Indirect Business Tax Collections . - $26.3m $2.0 m $18.9m $1.2m
County Property Tax Collections $3.3m $0.4 m $3.2m $1.2m
1 Implied Real Property Tax Base $549.1 m $52.6 m $469.8 m | $202.8 m

Source: IMPLAN Model and Authors’ Calculations.

To place the numbers in Table 4 in some perspective, total output in

Brunswick County in 2003 is estimated at $1.26 billion. Thus, the PGN Brunswick

nuclear facility supported almost 16 percent of the value of t_ot:il county output in

2003. ESC data indicate an average monthly employment during 2003 in

v Brunswick County of 34,700. Thus, the facility supported 3.2 percent of total

county employment in 2003. Real property tax collections in the county totaled $64




million in 2003 with an impliéd real property tax base of $10.8 biliion. Thus, the.
‘ facﬂity supported 5.‘1 percenf of property tax collections in the couﬁfy. The implied
propérty tax base was also v5.1 perceﬁt of the total real .property tﬁx base in the
county. .

Total output.in Columbus County in 2003 is estimated at $611.1 million.
. Thus, the PGN Brunswick nuclear facility supported almost 19 percent of the yalue
of tofal county output in 2003. ESC data indicate an average monthly employment
in the county of 20,100 over 2003. Thus, the facility suppofted 0.4 percent of total
'éounty employment in 2003. Real property fax‘ collectiohs iix the coupty totaled
| $15.8 million in 2003 With an implied real property tax baée of $2 billion. Thus;, the
facility supported 2.6 percent of county property tax collections in 2003. The
imp_lied»property tax base was also 2.6 percent of the total real property tax base in
the county. | |

Total output in New Hanover County in 2003 is estimated at almost $4.2
billion. Thus, the PGN Brunswick nuclear facﬂify supported almost 12 percent of
the value of total county output in 2003. ESC data indicate an average monthly
employment in the county of 84,1.00 over 2003. 'fhus, the facility supported 0.9
- percent of total cdunty employment in 2003; Real property tax coﬂecﬁons in the
county totaled $1 15.4 million with an implied real pfoperty tax base of almost $17
billion. T.hus, the facility supported 2.8 percent of county property tax collections in
2003. The implied property tax base was also 2.8 percent of the total real property

tax base in the county.

10
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Total output in Pender County in 2003 is estimatéd ?t $35:2i;2 million..  Thus,
the PGN Brunswick nuclear facility supported almost 29 percentféf the value of
total county outp;xt in 2003. ESC data indicate an avérage ﬁl@l#thly employment in
the county of 17,560 over 2003. Thus, the facility supporteci 0.3 percent of total

county employment in 2003. Real property tax collections in‘the county totaled

' $20.5 million with an implied real property tax base of $202.8 million. Thus, the

facility supported 5.8 percent of county property tax couecﬁoné in 2003. The
implied property tax base was also 5.8 percent of the total feai property tax base in
the county. |
V1. Additional Impacts of the Brunswick Nuclear F acility
‘ PGN’s Brunswick n;lclear facility also makes substantial contributions to vthie
social, aesthetic, and cultural environment of the region. For eiample, through the

first seven months of 2004, facility employees had provided nearly 1,500 volunteer

hours to numerous local 6rganizations’. These employees had also pledged more

than $17,000 to Habitat of Brunswick Couhty. Since 2000, PGN has made m:ore'

than $1.9 millien in granfs to nonprofit organizations in the region.
A
VII. Summary and Conclusions

| As expected by thé authors the impact of PGN’s Brunswick nuclear facility is
quite significant.. As a stand-alone enterprise, the authors believe that it is the ‘
largest single contributor to the Brunswick County eéonomy with respect to income,
employment, and taxes. Obvioﬁsly, without knowledge of othef stand-alone
enterprises in the county this statement cannot be made with absoluté certainty.

However, the evidence presented in this study and anecdotal evidence indicates the

11
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statement is a fact, that the nuclear facility is the largest ‘Single enterprise
contribﬁtor to Brunsvﬁck Countyfe economy. |

The effect on the other three counties offered some Surprises to the authors.
The Columbus County and Pender County impacts were in linie with what the
authors anticipated. The surprises were onstly in ‘N e§v Hanover County.

In New Hanover County, the in;pact on output of $351.7 million, about 70
percent of the output impact in Brunswick County, was unanticipated. Not only
was the magnitude of this contribution by the nuclear facility unexpeeted, but also
the eontn'bution to New Hanover County’s tax base of approximately $470 million.

Also, worthy of note is the contribution of the nuclear facilities to Pender
County’s tax collections on real property, representing 5.8 percent of the total, and
to Pender’s tax base at 5.8 percent of the total. This most likely is a reflection of
heme and property owﬂership by persons living in Pender County ami working at
the nuclear fzicilify and in enterprises supporting the operation of the facility.

The Brunswick County nuclear facility has a huge economic impact not only

in Brunswick County but in Columbus, New Hanover, and Pender Counties as well.
‘ ‘

: : , | B
Prior to this study, the facility’s importance as a majo‘f economic contributor to the
four-county economy of State Planning Region O wasj largely unknown and

unappreciated.

Endnotes |

i .The IMPLAN ProfessienalTM software for Windows (Version 2.0) is available
from MIG, Inc., Stillwater Minnesota.

12
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The impact on réal property tax collections was calculated by calculating real

- property tax collectlons per dollar of output produced and then multlplymg

this ratio by mduced output

The size of the winiphed real property tax base was calculated by dividing tax
collections by tile taﬂx‘jrate The relevant FY 2003-2004 tax rates per $100

property valuatlohiwefe $0.59 in Brunswick County, $0.78 in Columbus
County, $0. 68 in ] Hanover County, and $0.59 in Pender County.

These calculatlons re estlmated using information supphed by PGN on
resident countlesiof ehlployees Specifically, 54 percent of the employees
designated their county of residence as Brunswick County, 4 percent as’
Columbus County,‘39 percent as New Hanover County, and 2 percent as
Pender County These percentages were used to allocate the impact across

the separate countles.

13
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230. Orchidaceae Jussieu
Orchid Family ‘

Gustavo A. Romero-Gonzélez, Germén Carmevali Fernéndez-Concha, Robert L. Dressler, Lawrence K. Magrath &
George W. Argus

Herbs or rarely vines, perennial, rarely annual, strongly mycotrophic,
epiphytic, terrestrial, lithophytic, or rarely aquatic or subterranean, usually
green and photosynthetic, some without chlorophyll and saprophytic. Roots
subterranean or aerial, tuberoid or stolonoid, usually with spongy, multitayered
velamen. Stems erect or pendent or modified into creeping rhizomes, simple
or sympodially or monopodially branched, delicate to stout, or thickened as
corms or pseudobulbs, or greatly reduced, sometimes proliferous (especially
diverse in sympodia! orchids). Leaves solitary, several, or reduced to scales,
basal or cauline, alternate, distichous, or sometimes opposite or whorled,
either convolute or duplicate, simple, sessile or petiolate; stipules absent;
blade articulate or not, plicate or conduplicate, cylindric, triangular, or laterally
flattened, margins entire. Inflorescences terminal or lateral, racemes, spikes,
panicles, or rarely cymose, erect or variously pendent, 1—many-flowered, lax
or dense, flowering successively or simultaneously. Flowers bisexual [rarely
unisexual), epigynous, resupinate or not, pedicellate or sessile, 3-merous,
usually bilaterally symmetric [rarely nearly radially symmetric], with abscission
layer between pedicel and peduncle, rarely between ovary and perianth or
ovary and pedicel; perianth of 8 tepals in 2 whorls, all petaloid or sepals -
sometimes greener and more foliaceous in texture; sepals alike or not, lateral
sepals often connate (forming synsepal), or all 3 sepals variously connate
and/or adnate or distinct and/or free; petals 3, median petal modified as lip,
commonly larger or differing in form and color, lateral petals commonly but not
always similar to sepals; nectaries of various sorts; extrafloral nectaries
sometimes present on pedicels, bracts, or leaf sheaths; stamens usually 1-2

Epipactis helleborine
(-3, if 3 the 3d modified into sterile staminode), all on side opposite lip, fully or Credit: Harvard University Herbaria

partially adnate to style, forming column; pollen grains in monads or tetrads,
usually in 2-8 pollinia, sometimes subdivided into small packets, rarely granular, sometimes pollinia with caudicles
and/or stipes; gynoecium 3-carpellate, connate, forming compound, inferior, 1- or 3-locular ovary; style variously
adnate to filaments; stigmas usually 3-lobed, concave to convex, part of median stigma lobe modified into rostellum,
often separating anther from fertile portions of stigma, commonly preventing or in some cases facilitating self-
pollination; ovules numerous, anatropous, minute. Fruits capsules, opening (dehiscing) by longitudinal slits, rarely
fleshy and indehiscent berries. Seeds numerous (millions in some species), minute; endosperm absent.

Genera ca. 800, species 22,000-35,000 (701 genera, 208 species in the flora; 1 genus, 6 species introduced):
worldwide except Antarctica, most diverse in tropical forests.

The overall count for orchid genera in the flora includes Spathoglottis plicata Blume, which was recently reported from
Palm Beach County, Florida. The plants, known locally since 1982, are apparently widely naturalized in old shelipits.
The number of species in the flora includes one newly recognized species in Habenaria that is morphologically
described, but not fully treated here. Orchidaceae are by far the largest and most diverse monocot family and rank
among the largest families of flowering plants. An accurate account of the number of genera and species has eluded
orchid scientists, and species counts published in the last 20 years range from 15,000 to 35,000. New species are
continually being described. In addition, numerous natural and artificial hybrids exist.

Although orchids are important in horticulture, most of the plants traded in the national and international market belong
to a small number of species and their hybrids in only a few genera; the majority of orchids are not commonly
cultivated. Few orchids are economically important outside the horticultural trade: the fruits of several species of
Vanilla are the source of the spice vanilla, and the dry roots of some species of Dactylorhiza, Eulophia, and Orchis are
made into salep, a flour consumed in northemn Africa, the Middle East (especially Turkey), and Asia. Some species are
locally used for medicinal purposes; the mucilage from pseudobulbs of several species is sometimes used as glue;
and in the Far East the stems of some species of Dendrobium are split into strips used to weave handicrafts. A few
orchids have been found to cause contact dermatitis (e.g., Cypripedium reginae).

Orchids range vegetatively from Lilliputian plants a few millimeters long (Bulbophyllum Thouars and Platystele
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Schlechter) to gigantic clusters weighing several hundred kilograms (Grammatophyilum Blume) to some as much as
13.4 meters in height (Sobralia altissima D. E. Bennett & Christenson, a recently described species from Peru).
Likewise, flowers vary in size from less than 1 mm and barely visible to the naked eye (Platystele Garay), to 1520 cm
diameter (some Paphiopedilum Pfitzer, Phragmipedium Rolfe, and Cattleya Lindley spp.), and ultimately to 76 cm
[Phragmipedium caudatum (Lindley) Rolfe]. Weight can vary from a fraction of a gram (many Pleurothallus R. Brown
spp.) to nearly 100 grams (Coryanthes Hooker spp.). Their fragrances vary from delightful (Cattleya Lindley) to
repulsive and unbearable (in some species of Bulbophyllum Thouars). The plants colonize habitats ranging from some
of the driest and hottest places on earth to the wettest and coolest, literally occurring from polar regions to the equator.
Within the monocots, the most important diagnostic features of Orchidaceae are reduction of adaxial stamens, fusion
of the remaining stamens to the gynoecium forming the column, aggregation of pollen into compact pollinia (present
elsewhere only in the dicots, in Asclepiadaceae), differentiation of the median petal into the lip, a sometimes complex
organ, and the exceedingly small size of the seed, which lacks endosperm. Among other distinguishing characteristics:
pollen in the pollinia is usually not available as a nutrient-source (Cleistes Richard ex Lindley being a notable
exception), and the often complex interaction with pollinators culminates in the phenomenon of pseudocopulation in
several genera (e.g., Ophrys Linnaeus, Caladenia R. Brown sect. Calonema, Drakaea Lindley). In the latter process,
the flower mimics the appearance, the smell, and often the movements of a female wasp, attracting a male of a
suitable species that tries to copulate with the flower. It usually only succeeds in becoming attached to a pollinium,
which will then be transferred if the male tries to copulate with another flower.

Roots of orchids may be covered with velamen, spongy layers derived from the epidermis; fleshy thickenings of roots
are tuberoids (tubers being restricted to stems). Stems may be swollen or thickened, underground corms or aerial
pseudobulbs. Flowers are often resupinate: the lip (modified median petal) is “lowermost,” usually as a result of the
pedicel being twisted or bent in its development by 180°. Pedicellate ovary, usually used in reference to length, refers
to the combined pedicel and ovary. Flowers are not always borne on pedicels; when they are, it is sometimes difficult
to distinguish between a slender ovary and the pedicel. Consequently, because of their slender ovaries, flowers of a
“racemose spike” appear to be pedicellate even though they are sessile, while a “spicate raceme” has pedicels so
short that they appear to be absent. Orchid flowers often have a modified median sepal, the dorsal sepal. Sepals
coalescing at their tips form a synsepal. The middle portion of the upper (adaxial) face of the lip is the disc: it may be a
thickened calius and may bear hairs, papillae, or other omamentation. In.orchids the style, stigmas, filaments, and-one - .
" or more anthers are umted to form a column; appendages projecting laterally from the stigma are column wings; the lip .
 may be attached to the prqtrusnon at the base of the column to form a column foot; lateral sepals that are also attached
" to the foot form a mentum {chin). In most orchids the column bears a smgle anther at its apex; the clinandrium is the
_ cavity within which the anther is borne or embedded. Pollen is bome in discrete masses (pollinia). Genera with mealy. -
(sectile) pollinia may have pollinia within the anther tapering into a caudicle (stalk), which is attached to a sticky
viscidium. Those with waxy pollinia have poliinia attached to one or two stipes (of stigmatic origin and formed outside
the anther), which in turn are attached to a viscidium. The various aggregations of pollinia, caudicles, stipes, and
viscidium form a pollinarium, the pollination unit carried by pollinators. The median stigma lobe may have a slender
extension or little beak (rostellum), which aids in gluing the pollinarium to the pollinator.

Taxa excluded from the flora as neither native nor definitely naturalized are discussed below.

Bletia florida (Salisbury) R. Brown, grows in gardens near Homestead, Florida. This species has escaped and may
persist but does not spread to the surrounding area (P. M. Brown 2002). Bletia patula Hooker is an apparent garden
escape (P. M. Brown 2000). A single vegetative specimen, which later flowered, was collected in 1947. No specimens
that can be referred to this species have been collected or seen since then (P. M. Brown 2002).

Bletilla striata (Thunberg) Reichenbach f. is a garden escape (P. M. Brown 2000, 2002) that has been reported
growing along roadsides and in lawns in Escambia County, Florida (G. S. Wilhelm 1984). A specimen is located in
FLAS but its naturalized status cannot be established (R. Wunderin, pers. comm.).

Brassavola nodosa (Linnaeus) Lindley is a dubious record (C. McCartney 1997; P. M. Brown 2000, 2002).

Encyclia rufa (Lindley) Britton & Millspaugh has been excluded because only one specimen has been recorded. R. P.
Sauleda and R. M. Adams (1983) considered it to have been introduced. Epidendrum blancheanum Urban is endemic
to Hispaniola. It is not confirmed for Florida. Epidendrum radicans Pavén ex Lindley has been reported to be a
persistent escape in Lee County, Florida (P. M. Brown 2000). Two speclmens previously identified as this species from
Captiva Island, Florida, are probably hybrids and not the pure species, which is very easily identified (E. Hagsater,
pers. comm.). Gymnadenia conopsea (Linnaeus) R. Brown was reporled for Litchfield, Connecticut, by R. C. Bean et
al. (1951), who noted that a specimen was in the herbarium of the Torrey Botanical Club but that the station has not
been relocated. Apparently the species did not persist (P. M. Brown 1997), and it is not a likely naturalization.

Laelia rubescens Lindley was discovered in 1999, growing on a large branch of a live oak in Hammock County Park,
Miami, Miami-Dade County, Florida. It was believed to have originated from seed rather than an intentional planting
because the plant could be traced from a pea-sized pseudobulb for at least 8 growth periods, and other seedlings
were found in the area (P. M. Brown 2000, 2002). The species may be ‘a possible naturalization.

Leochilus labiatus (Swartz) Kuntze was reported by C. A. Luer (1972) to be naturalized in Florida based on second-
hand evidence (C. McCartney 1997). The purported occurrence in the Fakahatchee Swamp may have been a
deliberate deception at Luer's expense (R. L. Hammer, pers. comm.). All of Luer's photographs were of cultivated
plants and there is no herbarium voucher. Its reported naturalization in Florida is dubious (P. M. Brown 2000).
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Lophiaris carthagenensis (Jacqum) Braem was reported in Florida [as Oncxdnum carthagenense (Jacquin) Swartz)
based upon a single specimen collected by.J. K. Small in 1916, at Coot Bay (near Flammgo in Everglades National
Park), Monroe County, Fiorida (D. S. Correll 1950; C. A. Luer 1972). The specimen, in New York, includes a partial
inflorescence and lacks foliage. A number of attempts were made to relocate the species at Coot Bay but all were

. unsuccessful (R. P. Sauleda and R. M. Adams 1989; R. L. Hammer, pers. comm.). Sauleda and Adams suggested
that the specimen collected by Small had come from a garden in southern Florida where he kept plants until they
flowered. They stated that Small probably collected the specimen under the mistaken belief that the plant was
collected in Florida although it had actually come from Central America. Others, including P. M. Brown (2000), simply
consider it to be a possible introduction but not naturalized. Maxillaria sanguinea Rolfe has reportedly become
naturalized, but naturalization of the specles in the flora area is dubious (C. McCartney 1997; P. M. Brown 2000).

Restrepiella ophiocephala (Lindley) Garay & Dunsterville was reported to occur in North America. Apparently, it has
not become naturalized in the flora area (P M. Catling, pers. comm.). It is considered a dubious record (C. McCartney
1997; P. M. Brown 2000).

Tetramicra canaliculata (Aublet) Urban Was treated as naturalized in the flora of Florida (C. A. Luer 1972). Recent
evidence (C. A. Luer, pers. comm.) indicates that the species is not native and has not become naturalized. Moreover,
it has not been reported for Jamaica or Cuba and reports for the Bahamas are erroneous (D. S. Correll and H. B.
Correll 1982). Other citations (L. A. Garay and H. R. Sweet 1974; J. G. Williams and A. E. Williams 1983) also are
erroneous, probably based on C. A. Luer (1972). The scenarios that could have led to this and other cases of dubious
reports of naturafized orchids are discussed in C. McCartney (1997).

SELECTED REFERENCES Bentley, S. L. Native Orchids of the Southern Appalachian Mountains. Chapel Hill. Brown,
P. M. 1997. Wild Orchids of the Northeastern United States: A Field Guide. lthaca, N.Y. Brown, P. M. 2000. The
Florida Native Orchid Project. Paimetto 20; 6—10. Brown, P. M. 2002. Wild Orchids of Florida. Gainesville. Burns-
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1987. Orchids of the westem Great Lakes region, rev. ed. Bull. Cranbrook Inst. Sci. 48. Coleman, R. A. 1995. The Wild
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Lip inflated, slipper (calceolate) or sac-shaped (saccate).
Lip not inflated.

Lateral anthers 2, fertile, dorsal anther a large, subaplcal staminode,
partially closing entrance to lip. .

Anthers 1, fertile, staminode absent.

Apex of lip 2-horned; flowers solitary; leaf solitary.

Apex of lip blunt or acute; flowers 5-72, in spikes leaves more than 1, in
basal rosettes.

Plants without leaves at anthesis, or without green blade either diverging
from axis or reduced to bract.

Plants with leaves at anthesis, or at least with green blade diverging from
axis.

Plants epiphytes or vines.
Plants terrestrial, never vines.

Plants long, thick, succulent vines; lip without spur.
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+

16 (14)
+

17 (16)

+

18 (4)

+

19 (18)
+

Plants epiphytes with conspicuous grayish green roots, stems much
reduced; lip with spur.

Lip middle lobe terminating in 2 arching, twisting, caudate lobes, 45-70
mm.

Lip middie lobe not as above, less than 10 mm.

Flowers more than 12, in 2 rows, in spike.
Flowers fewer than 12, not in 2 rows, in lax racemes or panicles.

Plants pure white except for lip with yellow markings.
Plants green or not, never entirely white with yellow-marked lip.

Anther acute with terminal viscidium; petals often adherent to dorsal sepal
and difficult to separate.

Anther not acute, terminal viscidium absent; petals not adherent to dorsal
sepal.

Flowers asymmetric; spur longer than lip.
Flowers symmetric; spur absent or shorter than lip.

Spur broad-based and conic.

. Spur narrow-based or a mentum or absent

Inﬂorescences corymbose racemes, perlanth closed to shghtly gapmg, not | ,
‘resupinate; pollinia 2. . '

Inflorescences spikes, racemes, or panicles; perianth spreadmg,
resupinate; pollinia 4 or 8 (2 half anthers only in Piperia).

Plants achlorophyllious.
Plants chlorophylious.

Rhizomes annulate; lip 3-lobed with 3-5 lamellae; lateral sepals distinct at
base; pollinia 8.

Rhizomes corraloid; lip 1-3-lobed with 2 lamellae; sepals connate at base
forming mentum; pollinia 4.

Lips with clavate to filiform spurs; leaves not plicate.
Lips without spurs; leaves plicate.

Leaves basal, solitary, elliptic, withering by anthesis; column 7 mm; pollinia
4; mature capsules pendent.

Leaves basal and caufine, 3-5, linear, narrowly elliptic, or lanceolate,
present at anthesis; column 8-25 mm; pollina 8; mature capsules erect to
suberect or pendulous.

Plants with leaves at anthesis, or at least with green blade diverging from
axis.
Leaves not articulate, persistent (except in Trichocentrum).

Leaves plicate, thin, never conduplicate.
Leaves not plicate, not thin, distinctly conduplicate or not.
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50 Harrisella
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17 Sacoila

)

52 Tipularia
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62 Galeandra

(13)
34 Triphora

(14

(15)
(16)

39 Hexalectris

56 Corallorhiza

27 Piperia
)
55 Aplectrum

38 Bletia
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+
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28 (26)
+
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+

30 (22)
+

31 (30)
+

32 (30)
+

- 33(32)
+

34 (33)
+
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Pseudobulbs fusiform, 15-50 cm.
Pseudobulbs ovoid to subglobose, not fusiform, less than 10 cm.

Flowers mostly pink, rosy purple, or deep purple, rarely white; lip with
elongate crests; leaf bases almost wiry.

Flowers mostly white or tinged with purple; lip without crests; leaf sheaths
multiple, concentric, polygonal, keeled.

Inflorescences distinctly lateral, not continuous with stem axis.
Inflorescences distinctly terminal, continuous with stem axis.

Flowers solitary from leaf axils.
Flowers in racemes or spikes or panicles.

Piants terrestrial; spurs 4-5 mm.
Plants epiphytic; spurs absent.

Inflorescences spikes; flowers sessile.
Inflorescences racemes or panicles; flowers pedicellate.

Lips unlobed or 2-Iobed

Lips 3-Iobed

Lips 2-|obed 6—17 mm; sepals 3—7 mm; column 3. 5 mm; ﬂowers pmk to . ‘
- rose, pink-lavender, or white with pink flush. : e

Lips unlobed, 14—-27 mm,; sepals 30-200 mm; column 2 mm; flowers
yellow-green to yellow-orange with red-brown markings.

Racemes pendent; column 8 mm; middle lobe of lip nearly linear, strongly
reflexed; callus of 3 shallow keels.

Racemes or panicles erect to arching or pendent; column 5-6 mm; middle
lobe of lip expanded, not refiexed; calius tuberculate.

Callus prominent tuberculate-lobulate; pseudobulbs reduced to absent.
Callus prominent warty-tuberculate-fringed; pseudobulbs conspicuous.

Pedicel (x 1 mm) and ovary articulate; capsule deciduous.
Pedicel and ovary not articulate; capsule not deciduous.

Stem sheaths flared and hispid apically.
Stem sheaths neither flared nor hispid apically.

Lip adnate to column throughout, forming nectary tube.
Lip free from column or adnate for less than 1/2 column length.

Flowers not resupinate; column foot present or absent.
Flowers resupinate; column foot absent.

Flowers rosy pink to white; plants terrestrial.

Flowers various but not rosy pink to white; plants epiphytic or lithophytic or
if terrestrial, then with yellow-green flowers.
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61 Cyrtopodium
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57 Govenia
(23)
(30)

63 Maxillaria
(24)

59 Oeceoclades
(25)

47 Bulbophyllum
(26)
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64 Brassia

66 Macradenia
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69 Tolumnia
67 Oncidium
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44 Lepanthopsis
45 Pleurothallis

42 Epidendrum
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35 (34)
+

36 (33)
+

37 (36)
+

38 (18)
+

39 (38)
. :

40 (39)
+

41 (39)
+.

4208
+

43 (38)
+

44 (43)
+

45 (44)
+

46 (44)
+

47 (46)
+

48 (47)
+

49 (48)
+

50 (49)

Column foot present, conspicuous.
Column foot absent. ‘

Plants terrestrial; flowers in@:ompletely opening; leaves 1-2, basal.
Plants epiphytic or lithophytic; flowers completely opening; leaves 1-3,
apical from pseudobulbs.

Pseudobulbs ovoid-pyriform, not flattened.
Pseudobulbs fusiform or suborbicular to ovoid or ellipsoid, flattened.

Leaves distinctly plicate.
Leaves convolute, flat, or conduplicate, seldom plicate.

Leaves cauline.
Leaves basal.

Inflorescences racemes.
Inflorescences panicles.

Plants 660 cm; petals filiform, linear-oblanceolate, narrowly spatulate, or
linear, less than 1/2 width of sepals.

Plants 30-170 cm; petals elliptic, obovate, or 6b|ong, equal to or more than
1/2 width of sepals.

_Column 3-4 nim; lip without lamellae; mature ca'psules erect.

Column 7-10 mm; lip with lamellae; mature capsules pendent.

Plants vines.
Plants various but not vines.

Leaves opposite, subopposite, or whorled at terminal node proximal to
inflorescence.

Leaves various but not opposite, subopposite (except for Malaxis
monophyllos var. monophyllos), or whorled.

Leaves 2(-3); flowers, 2-100, in racemes.
Leaves whorled, usually 5; flowers 1(-2, rarely).

Flowers with protruding spur at base of lip, spur free from ovary.
Flowers without spur at base of lip or spur adnate to ovary.

Flowers asymmetric; corms present; tuberoids absent.
Flowers bilaterally symmetric; corms absent; tuberoids sometimes present.

Leaves basal or radical.
Leaves basal and/or cauline.

Leaves 1(-2).
Leaves 2 or more.

Petiole conspicuous, erect; lip margin fringed.
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43 Prosthechea

40 Basiphyllaea
(37)
41 Encyclia

43 Prosthechea

39
(43)
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32 Epipactis
35 Tropidia

53 Liparis

(42)

60 Pteroglossaspis

'58 Eulophia

2 Vanilla
(44)
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33 Listera
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51 (50)
+

52 (49)
+

53 (52)
+

54 (53)
+
55 (48)
+

56 (55)
+

+

58 (56)
+

59 (58)
+
60 (58)
+
61 (60)

+

62 (61)

+

63 (46)

57(56) -

Petiole inconspicuous, sheathing or clasping stem; lip margin entire to
crenate to erose.

Lip deeply 3-lobed.
Lip unlobed.

Leaves more than 2.
Leaves 2.

Stems conspicuously angled.
Stems terete.

Tuberoids ellipsoid-ovoid; lateral sepals adnate to base of lip; lip with
midrib thickened.

Tuberoids elongate; lateral sepals free; lip flat.

Plants from creeping rhizomes; leaves petiolate, with inflated tubular
sheaths.

Plants from fusiform, fleshy or tuberous roots; leaves sessile, without
inflated tubular sheaths.

Flowers purple, lavender, yellow, or orange. :
Flowers white to green, never purple, lavender, yellow or orange o

‘.;‘,An:her cells parallel or nearly so, viscidia lying clos_e together.,.
‘Anther cells divergent, viscidia separated.

Pollinia parallei or nearly so, viscidia lying close together.

- 'Pollinia divergent, viscidia separated.

Leaves basal; lateral sepals adnate to base of lip; lip with midrib thickened;

column adnate to base of lip.
Leaves cauline; lateral sepals free; lip flat; column diverging from lip.

Viscidia covered by membranes; mouth of spur covered by membrane with
small aperture.

Viscidia exposed; mouth of spur widely open.

Stigmatic processes fleshy, well developed; petals often 2-patrtite; lip 3-
partite into linear lobes or small basal teeth; tuberoids usually spheroid.

Stigmatic processes absent or poorly developed; petals not 2-patrtite; lip
not 3-partite into linear divisions; tuberoids elongate, tapering.

Sepals less than 5 mm; lip apex with 3 subequal lanceolate or oblong
lobes.

Sepals more than 5 mm; lip various but not as above.

Plants arising from corms, pseudobulbs, or tuberoids, not from fascicles of
fleshy roots.

Plants arising from slender fibrous roots or fascicles of thickened fleshy
roots or creeping rhizomes, not from corms, pseudobulbs, or tuberoids
(Cleistes occasionally has nodular tuberoids).
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27 Piperia
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. 26 Platanthera

(59)
(60)
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+

70 (69)
+
71 (70)
+

72 (70)
+

73 (72)
+

74 (72)

+

75 (63)
.

76 (75)
+

77 (75)
+

78 (77)
+

Plants epiphytic; some leaves at least 40 cm; inflorescences panicles.

Plants terrestrial; all leaves much less than 40 cm (except in Spiranthes
odorata); inflorescences solitary flowers, spikes, or racemes, never
panicles. !

Leaves linear-lanceolate; pséUdobulbs prominent.
Leaves broadly elliptic to ovdté-lanceolate; pseudobulbs highly reduced.

Sepals more than 20 mm.
Sepals less than 20 mm.

Leaves basal, plicate.
Leaves basal and/or cauline, various, but not plicate.

Leaves 1, withering or absent at flowering; column straight, compressed, 7
mm; mature capsules pendent; lip 3-lobed.

Leaves 2—7, present at flowering; column curved, apically winged, 3-5 mm;
mature capsules erect; lip unlobed.

Spurs present.
Spurs absent.

Lip 3-lobed. -

Lip unlobed or 3-dentate.

Columh 5-10 mm.
Column 0.2—-1 mm.

Flowers in racemes.
Flowers in spirally twisted or secund spikes.

Column 0.2-1 mm.
Column 1.5-5 mm.

Lip white, 3.5-5 mm.

Lip white with central cinnabar-red disc and 3 green stripes near apex, 5.5~
8 mm.

Inflorescences of 1(-3, rarely) flowers.
Inflorescences of 4 or more flowers.

Lip margin laciniate; petais and sepals pink or rarely white or bluish; sepals
oblong, elliptic, or narrowly lanceolate, 14-23 mm.

Lip margin crenulate; petals rose-pink to white; sepals olive-green, brown,
or maroon, linear-lanceolate, 24-65 mm.

Plants arising from creeping rhizomes.
Plants not arising from creeping rhizomes.

Flowers white with yellow lip.
Flowers various, not white with yellow lip.
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(69)

55 Aplectrum

83 Liparis

26 Platanthera
(70)

(71)

RCES

34 Triphoré :

54 Malaxis

73)
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54 Malaxis
53 Liparis

19 Spiranthes
18 Schiedeelia

(76)
@

5 Pogonia

3 Cleistes

6 Goodyera
(78)

79)
(80)
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79 (78)
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80 (78)
+

81 (80)
+

82 (81)

+

83 (80)
+

84 (83)

+

85 (83)

+

86 (85)
<+

87 (86)
+

88 (87)

89 (85)
+

90 (89)
+

91 (90)
+

92 (91)

<+

Lip pandurate, apex slightly broadened to winglike, margins entire; leaves
cauline.

Lip ovate, apex rounded, recurved, margin crisped, crenulate; leaves
basal.

Flowers not resupinate.
Flowers resupinate.

Column 0.3 mm; lip 1—-2 mm; dorsal sepa! 1-2.2 mm, reflexed.
Column 1.5-5 mm; lip 2-7 mm; dorsal sepal 3—7 mm, not reflexed.

Petals obliquely triangular; lip obovate to suborbiculate, deeply concave,
white with 1-2 dark green spots; column slightly winged, 2.5-56 mm.

Petals linear; lip ovate-subquadrangular, shallowly concave, white with
green or pale yellow spots; column prominently winged, 1.5-2 mm.

Flowers yellow-orange to scarlet.
Flowers various colors, not orange-yellow to scarlet.

Petals and sepals strongly recurved; lip 15-20 x 3-5 mm; lateral sepals
free, not forming mentum.

Petals and sepals not recurved; lip 20-31 x 3-8 mm; lateral sepals formnng
mentum with base of lip.

"Flower colors green greenish brown, or yellowish brown.
. Flowers of various colors, not green, greenish brown, or yellowish green,

green markings present in some.

Petioles of leaves 12-16.5 cm, reddish purple.
Petioles of leaves 10 cm or less, green.

Column 11 mm; lip 20-24 mm.
Column 2—4 mm; lip 5-7 mm.

Flowers greenish or yellowish green; apices of petals and sepals not
recurved; lip oblong, apex slightly flared or pandurate to oblong-ovate with

apex usually fan-shaped, 5~7 mm; column 3.5-4.5 mm.

Flowers brownish green to coppery; apices of petals and sepals spreading
to recurved; lip elliptic to ovate-lanceolate, apex obtuse-rounded, 3.5-6

© mm; column 2-2.5 mm.

Petals and sepals without green lines or veins.
Petals and sepals with green lines or veins.

Flowers pink or dull brown to purplish; column 8 mm.
Flowers various, not pink or dull brown to purplish; column 2—10 mm.

Column 8-10 mm; dorsal sepal 15-18 mm; lip 8-16 mm
Column 2-4 mm; dorsal sepal 4-8 mm; lip 4.5~7 mm.

Lip white with central green stripe, 4.5 mm, sagittate, 3-lobed, lateral lobes
rounded, middle lobe elongate-rounded, margins finely denticulate.

Lip white, centrally yellow to yellowish or greenish white, 5~7 mm, ovate to

http://www.efloras.org/florataxon.aspx ?flora_id=1&taxon_id=10638
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(82)

22 Ponthieva

21 Cranichis

(84)
(85)

14 Dichromanthus

17 Sacoila

(86) -
(89)

16 Pelexia
(87)

17 Sacoila
(88)

10 Cyclopogon

15 Mesadenus

19 Spiranthes
(90)

12 Deiregyne
(91)

20 Stenorrhynchos
(92)

11 Beloglottis

19 Spiranthes
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ovate-oblong, unlobed, truncate, obtuse to deeply laciniate, margins erose-
crisped.

(Key to the Genera of Orchidaceae by Lawrence K. Magrath, Robert L. Dressler,
John T. Atwood, John Beckner)
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| 210. CYPERACEAE Jussieu

Sedge Family

Peter W. Ball, A. A. Reznicek, David F. Murray

Herbs, annual or perennial, cespitose or not, rhizomatous or not, stoloniferous or not. Roots fibrous, principally
adventitious. Stems (culms) usually trigonous, occasionally terete, rarely compressed, usually solid, rarely hollow or
septate. Leaves basal and/or cauline, alternate, usually 3-ranked, rarely 2-ranked or multi-ranked, bases forming
cylindric sheaths enclosing stem, margins usually fused; junction of sheaths and blades often with adaxial flaps of
tissue or fringes of hair (ligules); blades frequently absent from some basal leaves, rarely from cauline leaves, when
present divergent or ascending, flat, folded, plicate, rolled, or terete, linear, venation parallel. Primary inflorescences
(spikelets) a shortened axis; glumaceous bracts (scales) 1-many, spirally arranged, sometimes 2-ranked, usually
appressed or ascending; scales usually all fertile, each subtending a single flower, sometimes proximal and/or distal
scales empty; lateral spikes often with basal, usually empty, usually 2-keeled scale (prophyll); occasionally prophyil
subtending and enclosing rachilla, bearing 1 pistillate, sometimes (0-)3 staminate flowers and empty scales (Carex,
Cymophyilus, and Kobresia). Secondary inflorescences panicles, often modified to corymb, pseudoumbel, cyme
(anthela), raceme, spike, or capitulum (head), rarely single spike, usually subtended by foliaceous or, less frequently,
glumaceous bracts; secondary inflorescences sometimes simulating spikelets (Carex, Cymophyllus, and Kobresia).
Flowers hypogynous, bisexual in most genera, unisexual in Scleria, Carex, Cymophyllus, and Kobresia; perianth
absent or with (1-)3—6(--30) bristles and/or scales, usually falling off with fruit; stamens usually (1-)3, rarely more,
usually distinct; anthers basifixed; pistils 1, 2-3(—4)-carpellate, fused, locule1; style undivided or branches 2-3(~4);

; stigma sometimes papillate. Fruits achenes usually trigonous or blconvex pencarps thln (except in Sclerra) Seeds 1 x

- ‘testa thin, free from pericarp; embryo basal; endosperm abundant X =5-ca.100. . i : . : X

- Genera ca. 100, species ca. 5000 (27 genera, 843 species.in the ﬂora) worldwrde

No consensus exists regarding the number of genera and the overall relatronshrps of genera within Cyperaceae The
most recent account of the family (P. Goetghebeur 1998) recognized 104 genera distributed among 4 subfamilies and
14 tribes. That arrangement differs somewhat from that of J. Bruhl (1995). With one minor exception the arrangement
of the family here follows that of Goetghebeur.

The family is characterized by the occurrence of a number of unusual cytological features including: (1) chromosomes
with diffuse centromeres, (2) post-reductional meiosis, and (3) pollen grains formed from tetrads in which 3 of the 4
microspores fail to develop. The first two features are found in at least some Juncaceae and are unique to the two
families. Juncaceae also have pollen in tetrads, but in that family all four microspores produce pollen grains. Some
species in some genera of Cyperaceae (particularly Eleocharis) possess chromosomes with localized centromeres (S.
S. Bir et al. 1993). The wide range of chromosome numbers found in Cyperaceae is largely because of agmatoploidy;
polyploidy has been hypothesized for some genera, especially Eleocharis, although polyploidy has not been
demonstrated unequrvocally

Because of morphologrc similarities in vegetative and inflorescence characters, the family has commonly been

- associated with Poaceae. Cytologrcal features discussed above clearly indicate that to be a superficial similarity. Data
from rbcL studies also support the view that Cyperaceae and Poaceae are not closely related (M. R. Duvall et al.
1993b; G. M. Plunkett et al. 1995); they do support the concept of close relationship between Cyperaceae and
Juncaceae.

For most families of ﬂowenng plants the phenological data given are flowering times. Because most Cyperaceae
cannot be reliably identified when in flower, in this volume fruiting time is given for all species by season, sometimes
qualified by early, mid, or late, or by months. The fruiting time has been interpreted broadly to include the period when
the fruit is more or less fully formed but not yet ripe. The fruiting period provided covers the entire range of the taxon.
Quite a difference between fruiting periods in different parts of the range of the species may well occur, especially for
widespread species and species with extensive elevation range.

For a recent, comprehensive review of the economic importance of Cyperaceae, see D. A. Simpson and C. A. Inglis
(2001).

SELECTED REFERENCES

Bruhl, J. 1995, Sedge genera of the world: Relationships and a new classification of the Cyperaceae. Austral. Syst.
Bot. 8: 125-305. Goetghebeur, P. 1998. Cyperaceae. In: K. Kubitzki et al., eds. 1990+. The Families and Genera of
Vascular Plants. 4+ vols. Berlin etc. Vol. 4, pp. 141-190. Mackenzie, K. K, 1931-1935. Cyperaceae [in part]. In: N. L.
Britton et al., eds. 1905+. North American Flora.... 47+ vols. New York. Vol. 18, parts 1-7, pp. 1-478. Simpson, D. A.
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and C. A. Inglis. 2001. Cyperaceae of economic, ethnobotanical and hdrticultuvral imbértance: A checklist. Kew Bull.
56: 257-360. Svenson, H. K. 1957. Cyperaceae. Tribe 2, Scirpeae. In: N. L. Britton et al., eds. 1905+. North American

Flora....
United States. J. Amold Arbor. 68: 361-445.

1 Flowers and achenes partially to completely enclosed in scalelike structure
(perigynium); perigynium in axil of scale; flowers unisexual (see Plate 1. A,

+ Flowers and achenes not enclosed in scalelike perigynium; flowers in axil
of scale; flowers usually bisexual, sometimes some, rarely all, flowers
unisexual.

2(1) Perigynia open to 1 side, at least some containing 1-3 staminate flowers
as well as 1 pistillate flower (see Plate 1. A).

+ Perigynia closed except for pore at tip through which style protrudes,

always containing only 1 pistillate flower (see Plate 1. B, C).

3(2) Culms usually with several blade-bearing leaves, sometimes all basal;
blades flat, V-shaped, M-shaped, rarely terete or involute in cross section,
commonly less than 2 cm wide, if flat with distinct midrib.

+ Culms with 1{-2) basal leaves; blades flat, usually 2--5 cm wide, without
evident midrib.
Lo 4(1) . Flowers with penanth of 1 or more halrs, bnstles scales, or bristles and

... . scales, , usually Permstent on achene (see Plate 1. D, E, F; Plate 2. A) "
“+" " Flowers without perianth of hairs, bristles, or scales. * * - ... = .-

5(4) Perianth of hairs or bristles, much exceeding subtendvmg‘ scale‘yé mfrult o

more than 2 times as long as achene including persistent style base, if
present (see Plate 1. D).

+ Perianth not or scarcely exceeding subtending scales in fruit, not more
than 2 times as long as achene, including persistent style base, if present
(see Plate 1. E, F; Plate 2. A).

6 (5) Perianth hairs strongly curled, tangled in fruit (woolly in appearance).

+ Perianth hairs  straight, not tangled (silky in appearance).

7 (6) Perianth hairs (8—)10+ in each flower; spikelets {excluding hairs) 1+ cm.

+ Perianth hairs mostly 6 in each flower; spikelets (excluding hairs) not more
than 1 cm.

8(7) Perianth hairs antrorsely barbed; leaf blades to 25 cm x 2.5-4 mm.

+ Perianth hairs smooth; leaf blades less than 1 cm x 1 mm.

9 (5) Spikelets compressed laterally; scales 2-ranked at least in proximal 1/2,
keeled (see Plate 2. C).

+ Spikelets x rounded in cross section; scales spirally arranged, not keeled

(distichous in Websteria) (see Plate 2. D).

10 (9) Achenes biconvex; styles 2-fid.

+ Achenes trigonous; styles 3-fid.

11 (10) Persistent style base of achene enlarged (see Plate 2. B).
+ Persistent style base of achene linear.

http://www .efloras.org/florataxon.aspx ?flora_id=1&taxon_id=10246
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@)

(4)

25 Kobresia

3)

26 Carex

27 Cymophyllus

o 8)
| :(2.7:}3_5 | i -

. ©

(9)

1 Scirpus
)

2 Eriophorum

®)

2 Eriophorum
4 Trichophorum

(10

(13)

(1)
(12)

21 Rhynchospora
19 Dulichium
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12 (10)

+

13 (9)

14 (13)

+
15 (13)
+

16 (15)

 708)

+

18 (15)

+

19 (18)
+

20 (18)
+

21 (20)

22 (21)

Achenes with persistent enlarged style base; culms simple with 1 spikelet;
scales pale or yellow-brown to red-brown (see Plate 2. A).

Achenes without persistent enlarged style base; culms distally branched
with several spikelets; scales black or very dark purple.

Perianth consisting of scales or of 3 scales and 3 bristles (see Plate 1. E,
F).

Perianth consisting of hairs or bristles, bristles rarely somewhat flattened
and straplike (see Plate 2. A).

Perianth consisting of 3 bristles and 3 spatulate scales; leaves usually

hairy, hairs sometimes confined to junction of blade and sheath (see Plate ‘

1. E).
Perianth consisting of 1-2 scales; leaves glabrous (see Plate 2. F).

Culms apparently without blade-bearing leaves; leaves absent or
consisting only of sheaths.

Culms with blade-bearing leaves; at least distal leaves with blades 5+ mm.

Spikelets consisting of 2 scales, distal scale subtending flower; culms with -

branches in successive false whorls, which terminate in clusters of leaves
essentially indistinguishable from stems; spikelets borne singly on
branches arising from among leaves.

Spikelets with 4+ scales and 2+ flowers; culms unbranched except

- . ..sometimes in inflorescence; either 1 termlnal splkelet or several splkelets :
Jin. branched inflorescence. o L

’Style base enlarged, persistent in fruit, usually clearly differentiated from
achene; culms with 1 spikelet (see Plate 2. A).

Style base not or scarcely enlarged, deciduous in fruit; culms usually with
several spikelets in branched though sometimes congested inflorescence.

Style base enlarged, persistent as differentiated tubercle on achene (see
Plate 2. A, B).

Style base not or only slightly enlarged, deciduous or small portion
persistent as undifferentiated beak.

Culms unbranched, with 1 spikelet; spikelets with 1 proximal scale emptﬁ.

Culms usually distally branched, with more than 1 spikelet; spikelets
usually with 2+ proximal scales empty.

Spikelets 2+, arranged in distichous spike.

Spikelets 1-500, arranged in panicle or clustered into 1 or more heads or
solitary.

Leaf blades and bracts with prominent midrib forming keel on abaxial |
surface, or blades folded along midrib; inflorescences obviously terminal:
(see Plate 2. F). ‘
Leaf blades and bracts various, midrib not forming prominent keel on
abaxial surface, sometimes with several ribs equally prominent; proximal
bract sometimes erect, as if continuation of culm; inflorescences then
appearing lateral.

Scales glabrous, never both notched and awned at tip; spikelets less than
3.5(-5) mm diam.; achenes 0.6—-1.8 mm, mnutely papillose.

Scales puberulent on abaxial surface, often glabrescent, notched and

http://www .efloras.org/florataxon.aspx flora_id=1&taxon_id=10246
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8 Eleocharis

22 Schoenus

(14

(15)

5 Fuirena

18 Lipocarpha
(16)
(18)

9 Websteria

a7

“..'8 Eleocharis

7 Schoenoplectus

(19)

(20)

8 Eleocharis
21 Rhynchospora

20 Blysmopsis
(1)

(22

(23)

1 Scirpus

6 Boiboschoenus
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23 (21)

-+

24 (23)
+
25 (23)
+

26 (25)

+

27 (4)

-+

29 (28)
+

30 (28)
+

31 (30)
+

32 (27)

+

33 (32)

34 (33)

35 (32)

awned at tip; spikelets mostly 4-10 mm diam.; achenes 2.3-5.5 mm,
smooth.

Bracts 2+, the proximal 10+ mm, exceeding spikelets by at least 3 mm;
spikelets usually 2+.

Bracts mostly 1-2, less than 10 mm, shorter than or exceeding spikelet by
no more than 3 mm; spikelets always solitary,

Proximal leaf sheaths often disintegrating into fibers; stems and leaf blades
tough, wiry.

Proximal leaf sheaths never disintegrating into fibers; leaf blades soft,
herbaceous.

Anthers 3 mm; achenes 2.5-3.5 mm.
Anthers 1—2.5 mm; achenes 1.5-2.5 mm.

Culms with all leaves basal; sheaths often disintegrating into fibers;
perianth bristles retrorsely spinulose.

Culms with bladeless sheaths or distal sheaths with blade to 5 mm;
sheaths not fibrous; perianth bristles smooth or scabrous.

Spikelets with scales arrang'ed in 2 rows, at least proximally, commonly
compressed; scales keeled (see Plate 2. C).

. Spikelets with scales spirally arranged or arranged in more than 2rows,
- -usually not compressed; scales not keeled (see Plate 2. D). : ‘

v Sbikelets with 1-2+ proximal écales empty.

Spikelets usually with all scales subtending flowers.

Inflorescences of 1-5 straw-colored spikelets.
Inflorescences of (1-)10-25 black or dark purple spikelets.

Styles 3-fid; achenes trigonous.
Styles 2-fid; achenes flat to biconvex.

Spikelets with 5—~many scales; inflorescences variously arranged.
Spikelets with 1-3 scales; inflorescences with 1-4 dense spikes.

Style base enlarged, persistent in fruit as differentiated or conic apical
tubercle (see Plate 2. A, B).

Style base not or scarcely enlarged, deciduous or undifferentiated portion
persisting as cylindric beak.

Culms with 1 spikelet, without blade-bearing leaves or with blade not
exceeding 4 mm.

Cuims with inflorescences of 2+ spikelets, with 1+ blade-bearing leaves
usually much exceeding 4 mm.

Mouth of leaf sheaths fimbriate-ciliate; styles 3-fid; achenes trigonous.

Mouth of leaf sheaths glabrous; styles usually 2-fid; achenes usually
biconvex.

Flowers unisexual; spikelets with only one pistillate flower or entirely
staminate (see Plate 2. E).
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(25)

3 Amphiscirpus

7 Schoenoplectus

7 Schoenoplectus
(26)

3 Amphiscirpus

4 Trichophorum

(28)
(32)
(9)-
(30)

12 Abildgaardia
22 Schoenus

15 Cyperus
(31)

15 Cyperus
17 Kyllinga

(33)

(35)

8 Eleocharis

(34)

11 Bulbostylis
21 Rhynchospora

24 Scleria
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36 (35)

+

37 (36)
+

38 (37)
+

39 (37)
-+

40 (39)

+

41 (40)
+

42 (36)
o - +junction of blade and sheath.
" Leaves glabrous or with only short hairs at junction of blade and sheath.

.
43 (42)
+
44 (43)
+

45 (44)
+

46 (43)
+

47 (46)
+

48 (47)
+

49 (48)
<+
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Flowers usually bisexual; spikelets usually with 2+ bisexual flowers.

Leaves ligulate, ligules membranous or row of hairs or cilia (see Plate 2.
F).

Leaves not ligulate, rarely with lateral groups of hairs at junction of blade
and sheath.

Styles 2-fid; achenes biconvex.
Styles 3-fid; achenes trigonous.

Spikelets with all scales subtending flower.
Spikelets with proximal 1-2+ scales empty.

Culms with single terminal spikelet.
Culms with 2+ spikelets.

Leaf blades and bracts not prominently keeled on abaxia! surface.

Leaf blades and bracts with midrib forming prominent keel on abaxial
surface.

Inflorescence bracts not ciliate; scales not spinose.

Inflorescence bracts ciliate proximally; scales with spinose tip.

Leaves with 2 lateral groups of hairs (at least some hairs 0.3 mm) at

Inflorescences apparently lateral; proximal bract erect, appearing tobe
continuation of stem (see Plate 2. G).

Inflorescences evidently terminal (sometimes some axillary); bracts
ascending or spreading, none appearing to be continuation of stem.

Achenes faintly to prominently rugose or transversely ridged.
Achenes smooth, papillose, or longitudinally ridged.

Spikelets with 8-25 scales.
Spikelets with (1-)3 scales.

Spikelets with all scales subtending flowers.
Spikelets with 1+ proximal scales empty.

Styles 2-fid; achenes biconvex.
Styles 3-fid; achenes trigonous or round in cross section.

Plants annual, not rhizomatous; widest leaves not more than 2 mm wide;
achenes usually 1.5 mm or less, reticulate-honeycombed.

Plants perennial, rhizomatous; widest leaves usually more than 2 mm wide;

achenes 1.5-3 mm, smooth or rugose.

Inflorescences terminal, capitate; culms not more than 20 cm.

Inflorescences terminal or some lateral, corymbose or subcapitate; culms
usually 70+ cm.
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47)
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INTRODUCTION

Spanal frameworks are necessary to structure the research, assessment, monitoring, and ultimately the
management of environmental resources. Ecological region (or ecoregion) frameworks are designed to meet
these needs and have been developed in the United States (Bailey 1976, 1983, 1995; Bailey et al., 1994;
Omernik 1987, 1995), Canada (Wiken 1986; Ecological Stratification Working Group 1995), New Zealand
(Biggs et al., 1990), Australia (Thackway and Cresswell 1995), the Netherlands (Klijn 1994), Finland
(Heino et al., 2002), and other countries. We define ecoregions as areas of relative homogeneity in
ecological systems and their components. They portray areas within which there is similarity in the mosaic
of all biotic and abiotic components of both terrestrial and aquatic ecosystems. Factors associated with
spatial differences in the quality and quantity of ecosystem components, including soils, vegetation, climate,
geology, and physiography, are relatively homogeneous within an ecoregion. These regions separate
different patterns in human stresses on the environment and different patterns in the existing and attainable
quality of environmental resources. Ecoregion classifications are effective for inventorying and assessing
national and regional environmental resources, for setting regional resource management goals, and for
developing biological criteria and water quality standards (Gallant et al., 1989; Hughes et al., 1990, 1994;
Hughes 1989; Environment Canada 1989; U.S. Envxronmcntal Protection Agency, Science Advisory Board
1991; Warry and Hanau 1993).

The development of ecoregion frameworks in North Amenca has evolved considerably in recent years
(Bailey et al., 1985; Omernik and Gallant 1990; Omernik 1995). The U.S. Environmental Protection
Agency's (EPA) first compilation of ecoregions of the conterminous United States was performed at a
relatively cursory scale, 1:3,168,000, and was published at a smaller scale, 1:7,500,000 (Omemik 1987). The
approach recognized that the combination and relative importance of characteristics that explain ecosystem |
~ regionality vary from one place to another and from one hierarchical level to another. This is similar to the . -

approach used by Envu'onment Canada (W iken 1986) In describing ecoregionalization in Canada, Wiken -
(1986) stated: : : S : , :

"Ecological land classification is a process of delineating and classifying ecologically distinctive areas of the
earth's surface. Each area can be viewed as a discrete system which has resulted from the mesh and interplay
of the geologic, landform, soil, vegetative, climatic, wildlife, water and human factors which may be
present. The dominance of any one or a number of these factors varies with the given ecological land unit.
This holistic approach to land classification can be applied incrementally on a scale-related basis from very
site specific ecosystems to very broad ecosystems."

The EPA's ecoregion framework has been revised and made hierarchical. It has been expanded to include
Alaska (Gallant et al., 1995), as well as tie into a North American ecological region framework
(Commission for Environmental Cooperation 1997). A Roman numeral classification scheme has been
adopted for the hierarchical levels of ecoregions. This numbering is used, in part, to avoid confusion over
different usage of terms such as ecozones, ecodistricts, ecoprovinces, subregions, etc. Level I is the coarsest
level, dividing North America into 15 ecological regions. At level II, the continent is subdivided into 52
ecoregions, and at level III the continental United States contains 104 ecoregions (U.S. EPA 2002).

The goal of the U.S. EPA ecoregion work that began nearly 20 years ago was to develop a spatial
framework for states to structure their regulatory programs more effectively, in tune with the regional
potentials and resiliences of the land (Omernik 1987). It was suspected and subsequently learned that the
quantity and quality of water tended to be similar within these ecological regions. The level III ecoregions
defined initially by Omernik (1987) were shown to be useful for stratifying streams in Arkansas (Rohm et
al., 1987), Ohio (Larsen et al., 1988), and Oregon (Hughes et al., 1987; Whittier et al., 1988), as well as in
several other states (Hughes et al., 1994, Davis et al., 1996, Feminella 2000). They were used to identify
lake management goals in Minnesota (Heiskary et al., 1987; Heiskary and Wilson 1989), and to develop
biological criteria in Ohio (Yoder and Rankin 1995).

Many state agencies, however, have found that the resolution of the level III ecoregions does not provide
enough detail to meet their needs. This has led to several collaborative projects, with states, EPA regional



" examining regional influences on water quality (Lenat 1993, Carson 1989). To facilitate ecolog1ca1

offices, and the EPA's National Health and Environmental Effects Research Laboratory in Corvallis, OR, to
refine level ITI ecoregions and define level IV ecoregions at a larger (1:250,000) scale. These level IV
ecoregion projects have been completed or are in process in Alabama, Florida, Georgia, Idaho, Indiana,
Iowa, Kansas, Kentucky, Maryland, Massachusetts, Mississippi, Missouri, Montana, Nebraska, Nevada,
North Dakota, Oregon, Ohio, Pennsylvania, South Carolina, South Dakota, Tennessee, Texas, Utah,
Virginia, Washington, West Virginia, Wisconsin, and Wyoming, and are largely in response to requests
from EPA regional offices or state water resource management agencies. Many of these state projects are
also associated with interagency efforts to develop a common framework of ecologlcal regions (McMahon
et al,, 2001).

Water quality legislation and regulations, with a mandate to "restore and maintain the chemical, physical,
and biological integrity of the Nation's waters," depend on some model of attainable conditions, that is, on
some measurable objectives towards which cleanup efforts are striving (Hughes et al., 1986). States are
adopting biological criteria for:surface waters to improve water quality standards. Biological criteria are
defined as numeric values or narrative expressions that describe the reference biological integrity of aquatic
communities inhabiting waters of a given designated aquatic life use (U.S. EPA 1990). Biological integrity
has been defined as, " the ability of an aquatic ecosystem to support and maintain a balanced, integrated,
adaptive community of organisms having a species composition, diversity, and functional organization
comparable to that of the natural habitats of a region," (Karr and Dudley 1981). Regional reference sites
within an ecoregion can give managers and scientists a better understanding of attainable water body
conditions. The biota and physical and chemical habitats characteristic of these regional reference sites serve
as benchmarks for comparison to more disturbed streams, lakes, and wetlands in the same region (Hughes et

al., 1986; Hughes 1995). Along with other information, these sites help indicate the range of conditions that .~ -
+3a" could reasonably be expected in an ecoregion, given natural limits and present or possible land use practices. - v .

- The Biological. Assessment Unit of North Carolina's Division of Water Quality has a long history of

assessments and the continued development of biological criteria for streams and rivers in North Carolma,- -
the North Carolina Department of Environment and Natural Resources (NCDENR), U.S. EPA Region IV,
U.S. EPA-Corvallis, USDA-NRCS Watershed Science Institute, and other agencies collaborated to define
level IIT and level IV ecoregions. This type of framework can be useful for assessing nonpoint source
pollution problems, determining the effectivenes of best management practices, identifying high quality or
outstanding resource waters, establishing ecoregion-specific chemical and biological water quality
standards, for putting basin or statewide 305(b) water quality reports in an ecological context, and for
managing areas to preserve biological diversity. In this paper, we discuss the method and materials used to
refine level II ecoregions and define level IV ecoreglons in North Carolma, and provxde descrlptlons of the
s1gn1ﬁcant charactenstlcs in these reglons

E METHODS . :

Our reglonahzatlon process includes compiling and rev1ewmg relevant matenals, maps, and data;’
outlining the regional characteristics; drafting the ecoregion boundaries; creating digital coverages and -
cartographic products; and revising as needed after review by national, state, and local experts. In the
regionalization process, we use primarily a qualitative, weight-of-evidence analysis of relevant data and -
information. Expert judgement is applied throughout the selection, analysis, and classification of data to -
form the regions, basing judgments on the quantity and quality of source data and on interpretation of the
relationships between the data and other environmental factors. The analysis accounts for differences in map
accuracy, scale, and generalization, as well as for differences in the relative importance of any one factor as
it relates to ecological classification at any particular location. More detailed descriptions on the U.S. EPA's
methods, materials, rationale, and philosophy for regionalization can be found in Omernik (1987, 1995),
Omernik et al., (2000), Gallant et al., (1989), and Omemik and Gallant (1990). The regionalization process -
used for North Carolina was similar to that of other state-level EPA ecoregion projects (e.g., Griffith et al.,
2002, 2001, 1997, 1994a,b,c; Omernik et al., 2000; Woods et al., 1996, 1998).




Maps of environmental characteristics and other documents were collected from the state of North
Carolina, U.S. EPA-Corvallis, USGS, and from other sources. The most important of these are listed in the
References section. The most useful map types for our ecoregion delineation generally include physiography
or land surface form, geology, soils, climate, vegetation, and-land cover/land use. There are several different
small-scale physiographic maps of North Carolina that can be found in a variety of publications. Statewide
physiographic and land surface-form descriptions and maps were gathered primarily from Stuckey (1965).
Wilson et al., (1980), Orr and Stuart (2000), Lonsdale (1967), Harrington (1982), NCCGIA (1997) among
others; from surrounding states, e.g., Myers et al., (1986), Kovacik and Winberry (1987), Murphy (1995);
and from regional or national scale information such as Hack (1982), Bayer (1983), Hammond (1970) and
Fenneman (1938). Topography and land-form features were also discerned from 1:250,000 and 1:100,000
scale topographic maps. Geologic information was gathered from maps such as the 1:500,000-scale state
map North Carolina Geological Survey (1985) and other regional maps (Owens 1989); from surrounding
state maps in South Carolina (Maybin and Nystrom 1995, SCDNR 1997) Tennessee (Hardeman et al.,
1966), and Virginia (Virginia Division of Mineral Resources 1993); from the 1:1,000,000-scale Quaternary
geology series (Cleaves et al., 1987, Colquhoun et al., 1987, Howard et al., 1991, Johnson and Peebles
1986); from state, regional, or local geology descriptions (e.g., Horton and Zullo 1991, Stuckey 1965,
Murphy 1995, Hack 1982, Snoke 1978, Horton et al., 1981, Wilson et al., 1980, Orr and Stuart 2000); and
from national scale maps such as Hunt (1979), Bayer (1983), and King and Biekman (1974).

Soils information was obtained from the U.S. Department of Agriculture's (USDA) county soil surveys,
the 1:250,000-scale STATSGO soil data base, and state and regional publications (e.g., Daniels et al., 1984, .
1999; USDA-SCS 1981). Because soil taxonomy and interpretations are dynamic, and current soil series - ',
names may be different from those in earlier publications, soil information and ecological aggregations of-.»
STATSGO or other soil data were also obtained from state soil experts (Roy Vlck, Jr., Clup Snuth USDA g
Natural Resources Conservation Service, personal communications). - T

Climate information and summaries were based primarily on 1961-1990 data from the Southeast :
Regional Climate Center, from precipitation and temperature information based on the PRISM model (Daly
et al., 1997; www.ocs.orst.edu/prism/prism_new.html), from state summaries (Soule 1996), and from older
data such as Hardy (1974) and climate information in the county soil surveys.

Statewide vegetatlon and forest cover maps for North Carolina are difficult to find. The most common
forest type map is general and small in scale, and comes in several variations from different publications, but
appears to be based mostly on a 1955 USDA Forest Service small-scale map. This 1955 map is still being
distributed to the public by the NCDENR Division of Forest Resources. The variations of this map can be
found in Orr and Stuart (2000), Clay et al., (1975), Lemert and Harrelson (1954), as well as an older 1940 -
version in Cruikshank (1943). Vegetation and forest type information were also obtained from Braun (1950),
Kuchler (1964), the forest atlas of the South (USDA, Forest Service 1969), the national atlas (Kuchler 1970;
U.S. Forest Service 1970), USDA Forest Service (1997), from natural community publications (Schafale and
Weakley 1990, Flerning et al., 2001), from numerous journal manuscripts listed in the references, or from
NCDENR Natural Heritage Program personnel (Mike Schafale, personal communication).

For land use/land cover we used primarily the National Land Cover Data set (NLCD), part of the Multi-
Resolution Land Characterization (MRLC) consortium activities. This data is based on early to mid-1990's -
Landsat Thematic Mapper satellite data of 30 meter resolution (Vogelmann et al., 2001). We also used the -
1:250,000 scale land use/land cover maps from the U.S. Geological Survey (USGS 1986), and the general
land use classification of Anderson (1970). Also, for assessing variations in the mix of agriculture activities
as an expression of land potential, many maps from the 1987, 1992 and 1997 Census of Agriculture were
analyzed (U.S. Department of Commerce 1990, 1995; U.S. Department of Agriculture NASS 1999), as well -
as state and county agricultural statistics from the NC Department of Agriculture. In addition, amap .
produced from composited multi-temporal Advanced Very High Resolution Radiometer (AVHRR) satellite -
data was also used to assess boundaries and regional differences. This AVHRR NDVI (Normalized
Difference Vegetation Index) data is also used by the USGS EROS Data Center to characterize land cover of
the conterminous United States (Loveland et al., 1991, 1995).



In addition to the component information such as listed above, other éxisting ecological, biological, or
\ - physical frameworks were examined. These include the several ecoregion frameworks developed by
NCDENR aquatic biologists such as Penrose, Eaton, Lenat and others (Dave Lenat, NCDENR, personal
/ } communication), the North Carolina ecoregions of Carson (1989), draft ecological planning regions of the
! Natural Heritage Program (Mike Schafale, NCDENR, personal communication), the South Carolina fotest
‘ habitat regions (Myers et al., 1977), the USFS sections and subsections (Keys et al., 1995), Major Land
Resource Areas (USDA 1981), and the natural land-use regions of Barnes and Marschner (1933), among
others. Also of major importance were the mental maps that local experts brought to discussion meetings,
reviews, or field reconnaissance trips.
We used USGS 1:250,000-scale topographic maps as the base for dehneatmg the ecoregion boundaries.
Although this map series is dated, it does provide quality in terms of; the relative consistency and
comparability of the series, in the accuracy of the topographic information portrayed, and in the locational
control. It is also a very convenient scale. Seventeen of these maps give complete coverage of North
Carolina. : , : i :

RESULTS AND REGIONAL DESCRIPTIONS
We have divided North Carolina into four level III ecoregions (Figure 1, p. 52) and 27 level IV
ecoregions (Figure 2, p. 53). Although these level IV ecoregions still contain some heterogeneity in factors
that can affect water quality and biotic characteristics, they provide a more detailed framework and more
-precise ecoregion boundaries than the earlier national-scale ecoregions ‘(Omernlk 1987). The ecoregion
.+ =framework also provides more homogeneous units for inventorying, monitoring, and asséssing surface .-
4 ‘waters than the commonly used:-hydrologic unit frameworks or political unit frameworks (Omernik and -

- #-ecological regions. A map of the ecoregions of North Carolina and South Carolina has been pubhshed by
+ USGS (Griffith et al., 2002b). ‘

Ecoregion boundaries are often portrayed by a smgle lme, but in reahty they are transmon zones of
varying widths. In some areas the change is distinct and abrupt, in other areas, the boundary is fuzzy and
- more difficult to determine. fuzzy boundaries are areas of uncertainty or where there may bea .
heterogeneous mosaic of characteristics from each of the adjacent areas.

45. Pledmont |
Considered the nonmountainous portion of the old Appalachians Highland by physmgraphers, the
northeast-southwest trendmg Piedmont ecoregion comprises a transitional area between the mostly

mountainous ecological regions of the Appalachians to the northwest. ahd the relatively flat coastal plainto -

the southeast. It is an erosional terrain of moderately dissected 1rregular plains with some hills, with a
complex mosaic of Precambrian and Paleozoic metamorphic and i 1gneops rocks. Most rocks of the Piedmont
are covered by a thick mantle of saprolite, except along some major stream valley bluffs and on a few
scattered granitic domes and flatrocks. Rare plants and animals are often found on the rock outcrops. Stream
drainage in the Piedmont tends to be perpendicular to the structural trend of the rocks across which they
flow. This lack of structural control is likely due to the drainage being supenmposed from a Coastal Plain
cover (Staheli 1976; Hack 1982).

r The soils are generally finer-textured than those found in coastal plam reglons with less sand and more

% clay (Markewich et al. 1990). Several major land cover transformatlons have occurred in the Piedmont over

| the past 200 years, from forest to farm, back to forest, and now in many areas, spreading urban- and
suburbanization. The historic oak-hickory-pine forest was dominated by white oak (Quercus alba), southern
red oak (Q. falcata), post oak (Q. stellata), and hickory (Carya spp.), with some shortleaf pine (Pinus
echinata) and loblolly pine (P. taeda). Once largely cultivated with crops such as cotton, corn, tobacco and
wheat, most of the Piedmont soils were moderately to severely eroded (Trimble 1974). Much of this region
is now in planted pine or has reverted to successional pine and hardwood woodlands, with some pasture in

Bailey 1997, Omernik and Griffith 1991, Griffith et al.,-1999). Major river basins drain strikingly different . -~

o
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the landcover mosaic. We have divided the Piedmont of North Carolina into seven level IV ecoregions:
Southern Inner Piedmont (45a), Southern Outer Piedmont (45b), Carolina Slate Belt (45¢), Northern Inner
Piedmont (45¢), Northern Outer Piedmont (45f), rTriassic Basins (45g) and Kings Mountain (45i). '

45a. Southern Inner Piedmont :

The Southern Inner Piedmont extends from Alabama, across northem Georgia and South Carolina, and
just into a small portion of the North Carolina Piedmont, primarily in Polk and Rutherford counties. The
region is generally higher in elevation with more relief than 45b. As a transitional region from the Blue
Ridge (66) to the Piedmont, it contains some mountain outliers, and it receives more rainfall than 45b and
45c. The general roughness of the landscape decreases to the southeast away from the mountains. The
rolling to hilly weli-dissected upland contains mostly gneiss and schist bedrock that is covered with clayey -
and micaceous saprolite. It is warmer than the Northern Inner Piedmont (45e) to the north that extends into
Virginia, and it contains thermic soils rather than 45e's mesic soils. The region is now mostly forested, with
major forest types of oak-pine and oak-hickory. Open areas are mostly in pasture, although there are some
small areas of cropland. The boundary with 66d and 661 is relatively distinct, based primarily on topography
and soils, while the boundary with 45b to the southeast is more transitional and fuzzy.

45b. Southern Outer Pledmont
The Southern Outer Piedmont extends from Alabama, across large portions of the Georgla and South
Carolina Piedmont, and into northern North Carolina. It covers the middle portion of the North Carolina -

Piedmont in the south, narrowing to the north, northeast of Greensboro, between 45¢ and 45e. The ecoregion. -

. has lower elevations, less relief, and less precipitation than.45a and 45e,-and tends to have more cropland.: .:

than those Inner Piedmont regions. The landform ¢lass is-mostly xrregular plains rather than the plains’ w1th, SR
- high hills of 45a and 45e¢ (Hammond: 1970) Gnelss, sch1st ‘and-granite-are typical rock types, and the rocks -

are more intensely deformed and metamorphosed than the geologic materials in 45c, 45g, and 45i.

The rocks are covered with deep saprolite and mostly red, clayey subsoils. Kanhapludults are common
soils, such as the Cecil,; Appling, and Madison series. The eastern portion of the region is complex, with a
mixture of felsic crystalline and more mafic rocks contributing to complex soil patterns. Many gradations of
soils occur from the felsic rocks to the mafic rocks. As Daniels et al., (1999, p.58) express it, "It must be
emphasized that most rock types have gradational boundaries and the boundary between soils related to each
rock type is even more diffuse." Soil variation even within a detailed soil survey map unit is larger than
normal for the Piedmont.

Some areas within this region have more alkaline soils, such as the Iredell series, formed over diabase,
diorite, or gabbro, and may be associated with areas once known as blackjack oak prairies. A few

researchers in both South and North Carolina suggested that these basic rock/soil areas were distinctive and

should be mapped as a separate region, but there was little evidence of their extent or exact location, and the
areas appeared to be mostly small and scattered. The mafic rock types that were suggested, such as gabbro,
diabase, and diorite did not always coincide with the suggested soil series of Iredell, Enon, Armenia, and
Picture. In addition, there was not strong or well-mapped vegetation evidence or mutiple sources of evidence
to show a distinctive region. As Shafale and Weakley (1990, p.76) noted for the basic oak-hickory forests of
the Piedmont, sites mapped as having the soil series with higher soil pH sometimes give no vegetational
indication of having basic soils.

For the ecoregion as a whole, pine (shortleaf, Virginia, and loblolly) dominates on old field sites and pine
plantations, while mixed oak forest is found in less heavily altered areas. Land cover also includes some
pasture and cropland, as well as spreading urban areas, especially around Charlotte, Winston-Salem, and
Greensboro.

The northern or northwestern boundary with 45e is transitional or fuzzy, based in part on the :
mesic/thermic soil temperature line established by NRCS and others (Daniels et al., 1999), climatic patterns
and characteristics, general physiographic differences, apparent differences indicated by major forest type
maps, and differences in aquatic macroinvertebrate distributions. (See the discussion on this boundary in



45¢). The eastern boundary of the ecoregion is somewhat sharper, occurrmg where the region meets the slate
belt rocks and soils of 45c¢. , :

45c. Carolina Slate Belt oo - : o : e

This region extends from southern Virginia, across the Carolmas, and i mto a small part of eastern
Georgia. The mineral-rich metavolcanic and metasedimentary rocks with slatey cleavage tend to be finer-
grained and less metamorphosed than other parts of the Piedmont (except for the Triassic Basins, 45g) and -
are somewhat less resistant to erosion. They therefore form areas of slightly lower elevations with wider
valleys. In North Carolina, however, some parts of the region are more rugged and hilly, such as the
Uwharrie Mountains, and other areas have hills and linear ridges. Trellised drainage patterns also occur in
parts of the region. The volcanic-sedimentary rock formations include volcanic slates, basic and acid tuffs, -
breccias and flows that are interbedded. The volcanic rocks are intruded in some areas by granites. The
Carolina Slate Belt has been an important region of mineral production and is thought to have potential for
containing undiscovered deposits of gold and silver, as well as of copper, lead, zinc; molybdenum, and tin.
The volcanic slates are deeply weathered in places forming clay and shale, and soils generally have high silt
contents. Georgeville and Herndon soils (fine, kaolinitic, thermic Typic Hapluduits) are common. The more -
silty and silty clay soils of the the Carolina Slate Belt contrast with the loam and sandy loam soils often
found in 45a, 45e, 45b, 45g, and 45f. Streams tend to dry up and water yields to wells are low as this region
contains some of the lowest water-yielding rock units in North Carolina (Giese and Mason 1991).

Similar Slate Belt regions have been defined on other regional frameworks, such as for natural land use
areas (Barnes and Marschner 1933), soil system regions (Daniels et al., 1984, 1999), USFS subsections
(Keys etal., 1995) and in South Carolina as a forest habrtat regron (Myers et al 1986) RN el

) “>45e NorthemInnerPredmont : , V j :

Similar to 45a, the rolling to hilly Northern Inner Predmont has hlgher elevatlons more rugged

. topography, and more monadnocks or mountain outliers than other areas of the Piedmont. It has colder
-:, temperatures, more snowfall, and a shorter growing season than in 45a, b, c, and f, and it has mostly mesic

R

soils rather than the thermic soils that cover other regions of the North Carolina Piedmont. The region
contains more Virginia pine (Pinus virginiana) and less shortleaf pine (P. echinata) than 45b and 45c, more

. chestnut oak (Quercus montana), and many mountain disjunct plant species. Streams tend to have higher

gradients than in the Outer Piedmont regions, and contain many mountain-type macroinvertebrate species.
The eastern boundary of the ecoregion with 45b is transitional or fuzzy, based in part on the -
mesic/thermic soil temperature line established by NRCS and others (Daniels et al., 1999), the climatic

patterns and characteristics mentioned above, the general physiographic differences, the differences
indicated by major forest type maps, and differences in aquatic macroinvertebrate distributions such as .

"extended mountain" stream macroinvertebrate species and higher EPT taxa richness scores. There was
some disagreement among the collaborating researchers on where this boundary should be placed. One
aquatic biologist thought that it extended too far to the east and south in the northern two tiers of counties.
Some soil scientists suggested that the boundary should be moved slightly further to the southeast to follow
exactly the designated mesic/thermic soil temperature line, but others argued that the soil temperature line
was also a problematic, less-than-sharp boundary. The western boundary of the ecoregion is somewhat
sharper, occurring where the region meets the higher relief of the Blue Ridge Front or foothill areas and
mountain soils types of Ecoregron 66. However, the occurrence of higher relief areas of the inner-most
Predmont near the Blue Ridge boundary suggest some trans1tlonal wrdth occurs in some sectrons as well.-

45f. Northem Outer Predmont : :

The Northern Outer Piedmont is composed of mostly gneiss and schist rock mtruded by gramtrc plutons,
and veneered with saprolite. It is lithologically distinct from the adjacent Piedmont regions 45¢ and 45g, as
well as from the younger unconsolidated sediments of 65m. Rocks and soils are similar to 45b, but 45f is -
cooler with a shorter growing season. The region contains more loblolly pine (Pinus taeda) compared to the
Virginia pine (P. virginiana) and shortleaf pine (P. echinata) found in the Piedmont to the west, but it also




. boundaries-of the ecoreglon are based on the close c01nc1dence of breaks in. geology and soﬂs relative to

contains local concentrations of mountain disjunct plant species. The region extends into Virginia and
becomes contiguous with the Northern Inner Piedmont, but relief and elevation are less than in 45e, and it
contains thermic soils rather than 45e's mesic soils.

At the eastern boundary, the Fall Line is a broad transition zone where Piedmont rocks occur on the same -
landscape with Coastal Plain sediments. This Fall Zone contains a variety of aquatic habitats, and some
cascades and waterfalls deter the upstream movement of fish, especially during low water. Some areas near
this boundary have metavolcanic and metasedimentary rocks similar to 45c. Although we recognized the
occurrence of Slate Belt rocks and soils in the eastern portion of the region, the consensus of opinion in the
mapping meetings for this project was to not delineate this as a disjunct piece of the Carolina Slate Belt,
considering its relatively small size and the heterogeneous nature of the rocks and soils throughout the entire
Northem Outer Piedmont ecoregion. . - -

45g. Triassic Basins

This region extends from Vlrgrma, across North Carolina, and Just slightly mto South Carolma The
Triassic Basins of North Carolina occur in four narrow bands and have unusual Piedmont geology of
unmetamorphosed shales, sandstones, mudstones, siltstones, and conglomerates. Local relief and elevations
are often less than in surrounding regions (45¢c, 45e, and 45f), and, with rocks that are easier to erode, stream
valleys that cross the region tend to widen. Soils are often clayey with low permeability, and streams have
low base flows. The clay has a high shrink-swell potential that can hinder construction; it is also utilized by .
many brick makers in the region. A mosaic of mixed and deciduous forest, pasture, cropland, and urban land
cover occurs here. In the wider floodplains, large bottomland hardwood forests once occurred, before they
- were covered by the water of reservoirs such as Jordan Lake, Falls:I.ake;:and Harris Reservoir. The .. -

' ,adjacentregrons S P ; G e e e L e T

451 ngs Mountam ‘

The Kings Mountain ecoregion is a hllly, somewhat rugged area w1th some northeast to southwest
trending ridges and distinctive metasedimentary and metavolcanic rocks. Aluminum-rich quartz-sericite
schist is common. The metamorphic grade is generally lower than adjacent geologic belts and the rocks
contain an unusual variety of mineral deposits. Mining strongly influenced the early development of the
region, including an iron industry in the late 1700's to late 1800's, and later production of marble, lime, gold,
lead, silver, pyrite, lithium, mica, feldspar, silica, and clay. Soils derived from the fine-textured rocks are
often a very fine sandy to silty texture, somewhat similar to Carolina Slate Belt (45c) soils. The region is
covered with mixed oak and oak-hickory-pine forest. Some small but prominent natural Virginia pine-
dominated woodlands occur on the high ridges. About two-thirds of the ecoregion occurs across the border -
in South Carolina, and it was delineated in that state as a forest habitat region by Myers et al., (1986). While |
relief and topography help define the region, soils and geology were the more 1mportant factors in:
determining the ecoregion boundary placement

63. Middle Atlantrc Coastal Plain

Ecoregion 63 is found primarily in the Carolinas and other states to the north, and has a broad transitional
boundary with ecoregion 75 to the south. It consists of low elevation, flat plains, with many swamps,
marshes, and estuaries. Forest cover in the region, once dominated by longleaf pine (Pinus palustris) in the -
Carolinas, is now mostly loblolly (P. taeda) and some shortleaf pine (P. echinata), with patches of oak -
(Quercus spp.), gum (Nyssa spp.), and cypress (Taxodium spp.) near major streams, as compared to the
mainly longleaf-slash pine forests of the warmer Southern Coastal Plain (75). Its low terraces, marshes, -
dunes, barrier islands, and beaches are underlain by unconsolidated sediments. Poorly drained soils are
common, and the region has a mix of coarse and finer textured soils compared to the mostly coarse soils in
the majority of ecoregion 75. Ecoregion 63 is typically lower, flatter, less dissected, more poorly drained, -
and more marshy than ecoregion 65 to the west. Pine plantatlons for pulpwood and lumber are typrcal w1th
some areas of cropland."



- .--muck. The dark reddish-brown to black soils, acidic-and nutrient-poor, often contain logs, stumps, and: cther

We have divided the Mlddle Atlantic’ Coastal Plain of North Carolina into seven level IV ecoregions: -
Chesapeake-Pamlico Lowlands and Tidal Marshes (63b), Nonriverine Swamps and Peatlands (63c),
Virginian Barrier Islands and Coastal Marshes (63d), Mid-Atlantic Flatwoods (63e), Carolinian Barrier
Islands and Coastal Marshes (63g) Carohna Flatwoods (63h), and Mld-Atlantlc Floodplams and Low
Terraces (63n)

63b Chesapeake-Pamhco Lowlands and Trdal Marshes R AR ;

The Chesapeake-Pamlico Lowlands and Tidal Marshes occur on the lowest marine terrace W1th
elevations ranging from sea level to about 25 feet. The western boundary of 63b generally occurs at the '
Suffolk Scarp. The region is characterized by nearly level plains with some broad shallow valleys,
seasonally wet soils (Aquults), brackish and freshwater streams, and broad estuaries affected by wind tides.
The region extends north into Maryland and surrounds most of the Chesapeake Bay. It is flatter and lower in
elevation than 63e, with a slightly longer growing season than 63e and 65m. Some major areas of cropland
are found in the region, growing corn, wheat, soybeans, and potatoes. The region once had large areas of "
nonriverine wet hardwood forests, now one of the most endangered natural community types in North
Carolina (Schafale 1999).

Lake Mattamuskeet, the largest natural lake in North Carolina at'about 18 miles long and 6 miles wide, is
located in this region. The lake is generally shallow but provides valuable wintering areas for geese, swans,
ducks, and other birds. Large-scale drainage operations to convert the lake bottom to farmland began around
1914 but the 1dea was abandoned as 1mpract1cal and expenswe ‘

.. 63c. Nonriverine Swamps and Peatlands S I R S A TRt
.2  Nonriverine Swamps and Peatlands are ﬂat poorly dramed areas contammg organlc sorls of peat and

ok

;. woody matter from bald cypress (Taxodium disticum) and Atlantic white cedar (Chamaecyparis thyoides) =+
trees. Pocosin lakes occur in some areas. The vegetation of the high and low pocosins contains a dense shrub "~

- layer, along with stunted pond pine (Pinus serotina), swamp red bay (Persea palustris), and sweet bay

s (Magnolia virginiana). Swamp forests are dominated by swamp tupelo (Nyssa biflora), bald cypress

+ (Taxodium disticum), and Atlantic white cedar (Chamaecyparis thyoides). Fire during drought periods,

+ logging, and construction of drainage ditches have affected natural vegetation patterns. Several areas of
mineral and shallow organic soils have been drained and cultivated for crops of corn, soybeans, and wheat. -
The reglon extends just into southern Vlrglma to cover the northern pomon of the Dlsmal Swamp

63d. Virginian Barrier Islands and Coastal Marshes : '
Virginian Barrier Islands and Coastal Marshes occur in the northeast corner of North Carolina and

contain salt, brackish, and freshwater marshes, dunes; beaches, and barrier islands that enclose Currituck
Sound. The Quaternary-age deposits of unconsolidated sand, silt, and clay form dynamic landscapes affected
by ‘ocean wave, tide, wind, and river energy. The boundary with the Carolinian Barrier Islands and Coastal
Marshes (63g) is a broad transition zone. The nearshore ocean water, influenced by the longshore Virginia -
‘Current, tends to be colder than in most of 63g, especially south of Cape Hatteras, where warmer Gulf
Stream waters occur. On the barrier islands, northern beach grass (Ammophila breviligulata) and deciduous
oaks are typical, compared to the sea oats (Uniola paniculata) and evergreen live oak (Quercus virginiana)
more commonly found to the south in 63g. Salt marshes are dominated by saltmarsh and saltmeadow '
cordgrasses (Spartina alterniflora, S. patens) and black needlerush (Juncus roemarianus), while the
freshwater marshes of upper Currituck Sound contain big cordgrass (Spartina cynosuroides), sawgrass -
(Cladium jamaicense), bulrush (Scirpus americanus), cattail (Typha latifolia, T. angustxfoha) and wild rice
(Zizania aquatxca) The marshes provide wintering habitat for snow geese, Canada geese, tundra swans, and
several species of ducks and wadmg birds. Piping pIover and loggerhead sea: turtles occasionally nest along

the beaches

63e. Mid-Atlantic Flatwoods -



—Z 6311 Carolina Flatwoods.

The Mid-Atlantic Flatwoods occupies the middle portion of the coastal plain in northern North Carolina
and southern Virginia. Upland surfaces are wider, lower in elevation, with less local relief, and have more :
poorly drained soils compared to Ecoregion 65m. Soils such as Aquults and some Udults formed in the
mostly Pleistocene-age clays and sands. With slow natural subsurface drainage, except near streams,.
artificial drainage is common for agriculture and forestry operations. Corn, peanuts, and cotton are typical
Crops. Although similar to 63h, the Mid-Atlantic Flatwoods historically had a lower frequency of fire, less
longleaf pine (Pinus palustris), and a different mix of grasses than in 63h. There are fewer Carolina bays,

and the region tends to be biologically less diverse than 63h in terms of plants and aquatlc
macroinvertebrates. : : : »

63g. Carolinian Barrier Islands and Coastal Marshes
The Carolinian Barrier Islands and Coastal Marshes region covers most of the North Carolma coast ‘
extending from Bodie Island in the north to North Myrtle Beach, South Carolina in the south. Similar to 63d
along the coast in northern North Carolina and southern Virginia, the region contains marshes, dunes,
beaches, and barrier islands, but it tends to be slightly warmer and wetter. In the north, the boundary with
63d is transitional, and there is a high diversity of vegetation in the maritime forests in the boundary area .-
where northern and southern maritime forests overlap, such as at Nags Head Woods. The maritime forests
include live oak (Quercus virginiana), sand laurel oak (Quercus hemisphaerica), loblolly pine (Pinus taeda), :
red cedar (Juniperus virginiana), yaupon holly (Ilex vomitoria), wax myrtle (Myrica cerifera), dwarf
palmetto (Sabal minor), with cabbage palm (Sabal palmetto) in the southern portion of the region. The -
. region encloses Pamlico Sound, a shallow estuary supporting an important nursery for 90 percent of all the
commerclal seafood spec1es caught in North Carohna, as well as for vast- recreatlona.l ﬁshenes T

- The nearly level coastal plam of the Carolma Flatwoods has less rehef w1der upland surfaces, and larger "
areas of poorly drained soils than the adjacent, higher elevation Ecoregion 651. Covered by shallow coastal
waters during the Pleistocene, the resultant terraces and shoreline-related landforms are covered typically by -
fine-loamy and coarse-loamy soils, with periodically high water tables. Other areas have clayey, sandy, or
organic soils, contributing to the region’s plant diversity. Carolina bays and pocosins are abundant in some
areas. The region is a significant center of endemic biota, with more biological diversity and rare species -
compared to 63e to the north (Hall et al., 1999). Pine flatwoods, pine savannas, freshwater marshes, pond
pine woodlands, pocosins, and some sandhill communities were once common. The boundary with 63e to
the north is transitional. It is near the northern limits of wiregrass (Aristida stricta) and near the northern
extent of the Southern Mixed Hardwood Forest as drawn by Quarterman and Keever (1962). In general,
fewer longleaf pine (Pinus palustris) were found north of this region, although the longleaf pine range did
extend into southern Virginia. The presettlement fire frequency was 1-3 years in this region compared to 4-6
years or more in regions to the north (Frost 1995). The boundary with 65m and 651 to the west generally
corresponds to the Surry Scarp, and the boundary cuts further inland to include the distinctive Bladen lakes
area within 63h. The Bladen lakes area of Bladen and Cumberland counties is a large area of eolian sands
containing numerous Carolina bays and a vast complex of pocosin and flatwoods communities. -

Loblolly pine (Pinus taeda) plantations are now widespread with an active forest industry, especlally to
the south in South Carolina. Artificial drainage for forestry and agriculture is common. North Carolina's
blueberry industry is concentrated on some of the sandy, acidic soils of the reglon ,

63n. Mid-Atlantic Floodplains and Low Terraces :
-The Mid-Atlantic Floodplains and Low Terraces are mostly a contmuatlon of the riverine Ecoregion 65p,
although a few floodplains mapped in this region originate within Ecoregion 63. Large, sluggish rivers,
deep-water swamps, and some oxbow lakes characterize 63n. The alluvial deposits of the floodplains and
terraces tend to have abrupt textural changes. Brownwater floodplains originate in or cross the Piedmont =
(45) and the sediments contain more weatherable minerals than the blackwater floodplains that have their
watersheds entirely within the coastal plain. The blackwater rivers tend to have variable flow regimes, acidic



water low in nutrients and colored by tannins but clear. Cypress-gum swamps (Taxodium distichum, T..
ascendens, Nyssa aquatica, N. blﬂora) are.common, along with bottomland hardwoods of wetland oaks
(Quercus michauxii, Q. mgra, Q. phellos) green ash (Fraxinus pennsylvamca) red maple (Acer rubrum),
and hickories (Carya aquatica, C. ovata, C. cordiformis). Vegetation communities along the blackwater
floodplains and terraces tend to be less diverse than those in brownwater floodplains and terraces (Schafale

and Weakley 1990).

65. Southeastem Plams : ‘
These irregular plains with broad interstream areas have a mosaic of cropland, pasture, woodland and

forest. Natural vegetation was mostly longleaf pine (Pinus palustris), with smaller areas of oak-hickory-pine.
On some moist sites, especially in the far south near Florida, Southern mixed forest occurred with beech
(Fagus grandifolia), sweetgum (qumdambar styraciflua), southern magnolia (Magnolia grandiflora), laurel
and live oaks (Quercus laurifolia, Q. v1rg1mana) and various pines. The longleaf pine forests had a diversity
of age classes, structure, and species in response to environmental gradients and natural disturbances. Over
the past three centuries, naval stores or pine tar production, logging, open range cattle and feral hog grazing,
agriculture, and fire suppression removed almost all of the longleaf pine forests. The Cretaceous or Tertiary-
age sands, silts, and clays of the regron contrast geologically with the older metamorphic and igneous rocks
of the Piedmont (45) and Blue Rldge (66). Elevations and relief are greater than in the Southern Coastal
Plain (75), but generally less than in much of the Piedmont or in the more mountainous Blue Rldge streams
in this area are relatively low-gradlent and sandy-bottomed. -

..~ Ecoregion 65 has similarities to defined regions in the other major land classrficatlon systems. The oo

. Southern Coastal Plain MLRA mcludes this ecoregion within it (USDA; SCS 1981), and it is'within the .- -

. .viCoastal Plains and Flatwoods; Lower Section of the USFS (Bailey et al., 1994; Keys et al., 1995): The. =+ s fa . e

“i»ecoregion has been divided into four level IV ecoregions within North Carolina: ‘Sand Hills (65c); Atlantic ** &, -

-:Southern Loam Plains (651), Rolling Coastal Plain (65m), and Southeastern Floodplams and Low Terraces
(65p) .

65cSandHllls R L e oeme il ' ¥ :
+. The Sand Hills are a rolhng to h111y region composed primarily of Cretaceous-age marine sands and
clays, capped in places with Temary sands, deposited over the crystalline and metamorphic rocks of the
Piedmont (45). It tends to be more dissected, rolling and hilly than adjacent 651, with a dense drainage
network, and with a different mix of soils. Many of the droughty, low-nutrient soils formed in thick beds of

sand, although some soils contain more loamy and clayey horizons. Sandy soils such as Candor and
Lakeland are on'the: ndgetops, whilé more clayey soils such as ‘Gilead and Vaucluse are on the valley slopes.
Some upland areas are underlain by plinthite, and sideslopes tend to have fragipans that perch water and
cause lateral flow and seepage. Stream flow is consistent; streams seldom flood or dry up because of the
large infiltration capacity of the sandy soil and the great ground-water storage capab1hty of the sand aquxfer
{(Winner and Coble 1996). } i

On drier sites, turkey oak (Quercus laevis) and blackjack oak (Quercus manlandlca) grow w1th longleaf
pine (Pinus palustris) and a w1regrass (Aristida stricta) ground cover. Shortleaf-loblolly pine forestsand =~
other oak-pine forests are now more wrdespread due to ﬁre suppressron and logging. The Sand Hills are a
center of rare plant diversity in the Carolinas. ;

The region in most areas has o1ls that are poorly suited 'to crops due to the droughtmess and rap1d

leaching of plant nutrients. Man#‘areas are in woodland, and some areas are used for pasture Port1ons of the

T

region are also known for their peach orchards, .golf courses, and horse farms.

The western (or northwestem)‘bgundary is defined fairly well by boundary coincidences 1llustrated by
geology, surficial geology, and soils ‘maps. Parts of the eastern (or southeastern) boundary for this region
appear obvious, where there is a close coincidence in the major breaks depicted by soils, topography, and to
some degree landcover, but other parts are not as easily defined. In Scotland and Hoke counties the
boundary tends to correspond to the Orangeburg Scarp. It does not extend further to the southeast where the



Cretaceous Middendorf Formation (Km) ends, as depicted on the state geology map (North Carolina
Geological Survey 1985). Some aquatic ecologists suggested our boundary be moved further southeast, as
streams coming out of the Sand Hills maintain those regional characteristics downstream. Along Rockfish
Creek, there are also some excessively drained sandy soils, but this area overall does not have the regxonal
patterns of the hilly, more dissected Sand Hills. »

651. Atlantic Southern Loam Plains

The Atlantic Southern Loam Plains ecoregion is lower, flatter, more gently rolling, with finer-textured
soils than 65c¢. It is a major agricultural zone, with deep, well-drained soils, and more cropland than 65¢ or
63h. The sedimentary formations are younger than those of the Sand Hills:(65¢) and older and more
dissected than the flatter terraces of the Carolina Flatwoods (63h). The flora is varied due to the variety of
edaphic conditions, but is generally more mesic than found in 65¢, and more xeric than in much of 63h. The"
region has a high concentration of Carolina bays. These are shallow, elliptical depressions, often swampy or
wet in the middle with dry sandy rims. Carolina bays not drained for agriculture often contain rare or .
endangered plant and animal species.

_ Ecoregion 651 stretches from Georgia in the south to the Cape Fear River in North Carolina in the north. -
There were disagreements among researchers in North and South Carolina about where the level III
boundary should be placed between ecoregion 65 and 63. Our early draft maps kept the boundary to the -
north of the Lumber River in the NC/SC border area. The 651 / 63h boundary in Bladen and Columbus
counties of North Carolina is not easily discerned, and it is a fuzzy transitional mosaic of characteristics
from each region. Scarps, where they are even detectable, do not appear to always be the best division
between the 63 and 65 ecoregions. In North Carolina; the consensus was to move the boundary south of the* -

- Lumber River-to cover some.of the rolling, loamy soil, cropland areas, and in this area the boundary.is close:.. ... ..
+to the Surry Scarp. From Tabor City, NC, the boundary angles back toward Nichols, SC, near the Lumber:* + . .0 «

’ Rivef.’: R R N

65m. Rolling Coastal Plain

The dissected Rolling Coastal Plain extends south from Virginia and covers much of the northern upper
coastal plain of North Carolina. Relief, elevation, dissection, and stream gradients are generally greater than
in Ecoregion 63 to the east, and soils tend to be better drained. It has a slightly:cooler and shorter growing
season than 651, but is a productive agricultural region with typical crops of corn, soybeans, tobacco, cotton,
sweet potatoes, peanuts, and wheat. The region appears to be blologlcally less diverse than the coastal plain
regions 651 and 63h to the south. -

The boundary on the west occurs in the transitional Fall Zone to the Piedmont. 45f to the west is
lithologically distinct and has higher elevations. 65m's boundary on the east with 63e and 63h is also
transitional in places, although in some sections to the south it corresponds with the Surry Scarp. In other
areas, the patterns of higher proportions of well-drained soils and Udults and more rolling terrain
characteristic of ecoregion 65 versus the flatter surfaces and more Aquults of ecoregion 63 do not always
appear to correspond with the scarp and terraces, and in many areas the scarp is difficult to define.

65p. Southeastem Floodplains and Low Terraces : * ST
Southeastern Floodplains and Low Terraces comprise a riverine ecoreglon that provides important
wildlife corridors and habitat. Composed of alluvium and terrace deposits of sand, clay, and gravel, the
region includes large sluggish rivers and backwaters with ponds, swamps, and oxbow lakes. It includes oak-
dominated bottomland hardwood forests (Quercus michauxii, Q. nigra, Q. phellos, Acer rubrum, Fraxinus
pennsylvanica, Carya aquatica, C. ovata, C. cordiformis), and some river swamp forests of bald cypress or
pond cypress (Taxodium distichum, T. ascendens) and water tupelo and swamp tupelo (Nyssa aquatica, N.
biflora). Similar to 63n, the flood-prone region includes brownwater floodplains and blackwater floodplains.
The brownwater floodplains originate in or cross the Piedmont (45) and the sediments contain more
weatherable and mixed minerals than the blackwater floodplains that have their watersheds entirely within



B treachmg 6684 feet. Annual precipitation ranges from 40 inches in the Asheville Basin to more than 100 .-

the coastal plain. The low terraces are mostly forested, although some cropland or pasture occurs in some
areas that are better drained. . : o : :

66. Blue Rldge

The Blue Ridge level IIT ecoreg1on extends from southem Pennsylvama to northem Georgla ‘varying
from narrow ridges to hilly plateaus to more massive mountainous areas with high peaks. The Blue Ridge is
part of one of the richest temperate broadleaf forests in the world, with a high diversity of flora and fauna.
From a national scale, the potential natural vegetation within North Carolina consists mostly of Appalachian
oak forests (Kuchler 1964), but a variety of oak, hemlock, cove hardwoods, and pine communities comprise
this general class. Many Blue Ridge forests were once dominated by the American chestnut (Castanea
dentata), an ecologically and economically important tree that provided food and shelter to many animal
species. A fungal disease, the Chestnut blight, introduced to the U.S. around 1904, killed most all of the
chestnut trees by the 1930's. Root sprouts and small, young saplings can be found today, but they do not
survive. In place of the chestnut, other trees, such as tulip poplar (Liriondendron tulipifera), chestnut oak
(Quercus montana), white oak (Q. alba), black locust (Robinia pseudoacacia), red maple (Acer rubrum), and
pine species have become the important canopy dominants. Fauna in the Blue Ridge include black bear,
whitetail deer, wild boar, turkey, grouse, songbirds, many species of amphibians and reptiles, thousands of
species of invertebrates, and a variety of small mammals. The ecoregion within North Carolina is
characterized by floristically diverse forested slopes; high gradient, cool, clear streams with rocks and
. boulders; and rugged terrain on pﬁmarily metamorphic bedrock (gneiss, schist, and quartzites). Soils are -
.;..mostly mesic, ndic Dystrudepts and Hapludults. Elevations generally range from 1000-5000 feet, with .-
~1Mount Mitchell, the highest pomt in North Carolina, and highest in the U.S.east of the Mississippi: Rlver, ‘

- vinches on some of the higher peaks in the wetter areas in the southern part of the state. Forest-related land o
uses occur along with some small areas of pasture, apple orchards, and Fraser fir Christmas tree farms, Low-
density recreational activities in forested settings have also become a typlcal land-use. Recreation activities
.such as rafting; kayaking, hiking, cycling, fishing, huntmg, and campmg are mcreasmgly popular activities

~on the the publlc lands of the Blue Ridge. ,

«- The ecoregion in North Carolina contains nine level IV ecoreglons New., Rlver Platean (66¢), Southem
Crystalllne Ridges and Mountains (66d), Southern Sedimentary Ridges (66e), Southern Metasedimentary
Mountains (66g), High Mountains (661), Broad Basins (66j), Amphlbohte Mountains (66k), Eastern Blue -
Ridge Foothills (661), and Sauratown Mountains (66m)

66c. New RIVCI' Plateau .

The New River Plateau is a hlgh hllly plateau that extends north into the V1rg1n1a Blue Rldge The region
has less relief and a different land cover mosaic than surrounding Blue Ridge ecoregions. It has less dense .
woodland and forest cover, and more land devoted to pasture,-orchards, cropland, livestock and dairy farms,
and Christmas tree production. Elevatlons are generally between 2500-3500 feet, with a few higher peaks.
Oak (Quercus spp.) dominates most of the forests, with beech (Fagus grandifolia), birch (Betula .-
alleghamenms) ‘hemlock (Tsuga qanadensrs), and poplar (Liriondendron tulipifera) on more moist sites and
pines on drier areas. Fish and madromvertebrate communities are likely to likely to be distinct compared to
adjacent regions. Aquatic macromvertebrate communities are somewhat different in the New River basin
than other Blue Ridge regions (Dave Lenat, NCDENR, personal communication). The New Rlver Plateau
ecoregion, however, does not mclude all of the headwaters of the New River basin.

The Plateau ecoregion boundary is relatively distinct, made evident by the break in topograghy and
landcover differences. The southem portion of the boundary was more difficult to define. The area around
the Ashe/Watauga County line, from the Othello/Beaver Creek area southwest to Boone appears to have

slightly greater relief than the rest‘ of the region to the north begmnmg a transition to 66d

66d. Southern Crystallme Ridges and Mountams



‘The Southern Crystalline Ridges and Mountains occur primarily on Precambrian-age igneous and high-
grade metamorphic rocks, in contrast to the sedimentary and metasedimentary rocks of 66e and 66g. The
crystalline rock types are mostly gneiss and schist, covered by well-drained, acidic, loamy soils. Some small
areas of mafic and ultramafic rocks also occur, producing more basic soils. The heterogeneous region has
greater relief and higher elevations than 661, 66¢, and 66j. Topographic break and soil types help define the
boundary between 66d and 45a, 45e. Elevations of this rough, dissected region are generally 12004500 feet,
with some higher peaks. The southern part of the region, south of Asheville, is wetter than the north. In the
ecoregion meetings, discussions occurred about making the southern, wetter portion of 66d a separate
region. Other than precipitation amounts and some anecdotal evidence, however, the differences were not
well documented, and the consensus was to not split the region. Other consideration was also given to
delineating a Blue Ridge Front or escarpment region on the eastern edge of 66d, or combining the
escarpment with 661. Although the escarpment might be drier than much of 66d, that area tends to be steeper
with more relief and not as dry as much of the 661 foothills region.

66d is mostly forested, with chestnut oak (Quercus montana) and other oaks now dominating on most
slopes and ridges, earlier dominated by American chestnut (Castanea dentata). Cove forests are common,
and northern hardwoods forests are found at higher elevations. There are a few small areas of pasture, apple
orchards, Fraser fir Chnstmas tree farms, or minor cropland at lower elevations.

66e. Southern Sedlmentary Ridges
The Southern Sedimentary Ridges ecoregion occurs primarily in Tennessee and Virginia. In North
Carolina, it consists of small areas near the Tennessee border in western Ashe, Watauga, Mitchell, Yancy,
- - and Madison.counties. The disjunct areas contain Cambrian-age sedimentary.rocks of shale, sandstone; A :
1 ssiltstone,; conglomerate, and dolomite. Some metasiltstone or metasandstone occurs, but it is material of Verys: bl i
e 'low-grade metamorphism. One of the larger areas, in Madison County;, is-associated with the Hot Springs..++ (URS
- . Window, an opening where the major thrust sheet was eroded to expose younger, underlying rocks such-as '«
the Shady Dolomite and Rome Formation shale and siltstone. Slopes of the region are typically steep and LT
forested, with elevations mostly between 1500 to 4900 feet. The boundary with 66d generally follows the
contact between the igneous/metamorphic crystalline rocks of that region and 66e's sedimentary and
metasedimentary rocks. The Southern Metesedimentary Mountains (66g) ecoregion contains
metasedimentary materials that are generally of a higher metamorphic grade than 66e.

66g. ‘Southern Metasedlmentary Mountains

The Southern Metasedlmentary Mountains in North Carohna contain rocks that are not as strongly
metamorphosed as the gneisses and schists of 66d. The geologic materials are mostly late Pre-Cambrian and
include metagraywacke, metasiltstone, metasandstone, metaconglomerate, slate, schist, phyllite, and
quartzite. These are steep, dissected, biologically-diverse mountains that are densely forested. The
Appalachian oak forests and, at higher elevations, the northern hardwoods forests include a variety of oaks
and pines, as well as silverbell (Helesia tetraptera), hemlock (Tsuga canadensis), tulip poplar (Liriondendron
tulipifera), basswood (Tilia americana), buckeye (Aesculus flava), yellow birch (Betula alleghaniensis), and
beech (Fagus grandifolia). The region supports complex and numerous plant communities and a great
diversity of plant species. Much of the reglon is pubhc land managed by the National Park Service or U.S.
Forest Service. -

A northern disjunct portion of thls region covers the Linville Gorge / Grandfather Mountam Window area
in Watauga, Avery, McDowell, and Burke counties. Although there are likely to be some ecological -
differences from the main portion of 66g to the southwest, the geology and soils suggest this northern area is
more similar to 66g than to the surrounding 66d. :

66i. ngh Mmmtams ‘ : v ' '

The High Mountains ecoregion mcludes several d1s1unct hrgh-elevatron areas generally above 4500 feet.
The region has a more severe, boreal-like climate than surrounding regions, with wind and ice affecting
vegetation, and it has frigid soils rather than mesic soils. Evergreen red spruce (Picea rubens) and Fraser fir



(Abies fraseri) forests are found at the higher elevations, and red oak (Quercus rubra) forests and northern
hardwood forests with beech (Fagus grandifolia), yellow birch (Betula alleghamen31s), yellow buckeye -
(Aesculus flava), and sugar maple (Acer sacharrum) are common. The spruce-ﬁr forests have been affected
by the balsam wooly adelgid (Adelges prceae) a non-native insect that kills mature Fraser firs, and some
forest growth declines are possibly linked to air pollutants. Heath balds dominated by evergreen "
rhododendron (Rhododendron catawbiense, R. carolinianum, R. maxnmum) and mountain laurel (Kalmia
latifolia),-and grassy balds of mountain oat grass (Danthonia compressa) and other herbaceous and shrub
species are found on some slopes and ridgetops. Northern flying squnrels (Glaucomys sabrinus), - .
Blackburnian warblers (Dendroica fusca), black-capped chickadees (Parus atricapillus), and common ravens
(Corvus corax) are seen in this region. It also provides habitat for the saw~whet owl (Aegolius acadicus), a
species of spec1a1 concern in North Carolina. ; : : :

66j. Broad Basins : ‘

The Broad Basins ecoregion is dner has lower elevations and less rehef than the more mountamous Blue
Ridge regions (66g, 66d). It also has less bouldery colluvium than those two surrounding regions and more
saprolite. The soils are mostly deep, well-drained, loamy to clayey Ultisols, although there are soil variations
between the uplands, the high and low terraces, and the floodplains within the region. The Asheville basin
has the lowest annual precipitation amounts in North Carolina, receiving less than 42 inches. Compared to
the higher mountainous ecoregions of 66, the Broad Basins have a mix of oaks and pines more similar to the
Piedmont (45), with more shortleaf pine (Pinus echinata) and Virginia pine (P. virginiana), and white oak
(Quercus alba), southern red oak (Q. falcata), black oak (Q. velutina), and scarlet oak (Q. coccinea).

. Although some areas of this rolling foothills region are mostly forested, overall it has more pasture,
e _y.cropland, industrial land uses, and human settlement than-other Blué¢ Ridge ecoregions. Outlines of . .

+-abandoned fields with pine-hardwood succession are apparent on many lower slopes The ecoreglon has four' RN

"4 dlSjunCt areas that occur m ‘North Carolina; Georgia, and Tennessee: =~ - : Sl

-66k. Amphlbohte Mountains
. Similar to some parts of 66d, the Amphlbohte Mountains are a botamcally diverse area with many rare
species, including some relict and disjunct species from areas much further north. The rugged, steeply
. .sloping mountains are composed of Precambrian amphibolite and gneiss. The amphibolite, a
metamorphosed black volcanic rock, formed from lavas that spilled on the floor of a shallow sea, mixing
with layers of mud, sand, and volcanic ash. In some areas this rock weathers to produce shallow soils high in
calcium and magnesium, and less acidic than most Appalachian soils. Oak forests (formerly American

chestnut forests) dominate on south, east, and west facing slopes with an understory of Catawba
rhododendron (Rhododendron catawbiense), mountain laurel (Kalmia latifolia), flame azalea

(Rhododendron calendulaceum), and dogwood (Cornus alternifolia.). Cove forests and northern hardwood
forests are found on north slopes, and include sugar maple (Acer sacharrum), ash (Fraxinus americana),
yellow birch (Betula alleghaniensis), tulip poplar (Liriondendron tuhplfera), and basswood (Tilia
americana).

661. Eastern Blue Ridge Foothills

The open low mountains of the Eastern Blue erge Foothills are lower in elevatlon (1000-2800 feet) than
most Blue Ridge regions and have more Piedmont influences. The region ;ncludes the Brushy Mountains in
the north and the South Mountains to the south. Covered with mixed oak and oak-hickory-pine forests, these
mountains tend to be slightly drier and warmer than most of Ecoregion 66. The South Mountains contain
forested areas that harbor many uncommon or rare plant species, including turkey beard (Xerophyllum
asphodeloides) on xeric ridges and one of North America's rarest orchids, the small whorled pogonia (Isotria
medeoloides).

The boundary with the Piedmont (45) is based mostly on the break in rellef and topography, soils, and
land cover differences. In some regional schemes for North Carolina these foothills are considered as part of
the Piedmont (e.g., Stuckey 1965, Keys et al., 1995, Lonsdale 1967), although several other regional



frameworks place them with the Blue Ridge (Barnes and Marschner 1933, NCCGIA 1997, Daniels et al.,
1999). The ruggedness of the terrain, the soil characteristics, the land use and landcover, and the mostly
direct connection with the Blue Ridge suggested to us a more mountainous classification for this area.

66m. Sauratown Mountains : ' :

The prominent ridges and knobs of the Sauratown Mountains rise more than 1000 feet above the rollin
Piedmont (45) surface. Sometimes called monadnocks or inselbergs, these isolated mountain outliers are
formed in part by their caps of erosion-resistant, nearly horizontally-bedded quartzite. Pilot Mountain, the
small, disjunct piece of the region, has an elevation of 2,421 feet and is a conspicuous inselberg in the area,
once serving as a navigational landmark by Native Americans, early traders and settlers. The region has both
Piedmont and Blue Ridge vegetation communities: mostly oak and oak-pine forests with some Canadian and
Carolina hemlock (Tsuga canadensis, T. caroliniana) in moist areas. Other mountain flora found here include
rhododendron and azalea (Rhododendron spp.), galax (Galax urceolata), mountain laurel (Kalmia latifolia),
pitch pine (Pinus rigida), table mountain pine (P. pungens), and various ferns.
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Mdg: Magnitude

were reported in North Carolina between ( Dth: Deaths

and 09/30/2004.

Click on Location or County to display Details.
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' Inj: Injuries
PrD: Property Damage
CrD: Crop Damage
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North Carolina

L"éiﬁg:‘yér Date Time Type Mgg Dth Inj PrD | CrD

1 Outer Banks  |/08/31/1993 [ 1127 Hurricane Emily [|N/A [0 |11 |{50.0M ||0

2 NCZ017 - 047 - |[11/17/1994 1720 Hurricane Gordon ||[N/A [0 [[0 ||500K ||0
081 - 095 - |

102>104

3 NCZ047 - 081 - || 08/15/1995/0000 Hurricane Felix  |[N/A |1 [0 ||500K 500K
094 - 095 - 098 - B

102>104 o

4 NCZ029 - 06/18/1996/01:00 PM | Tropical Storm  |N/A [[0. |0 |1.0M [0
044>047 - ] |
079>081 -

090>095 - 098 - |

103>104 | I

5 NCZ044 06/18/199601:00 PM | Tropical Storm  |[N/A [0 {0 |0 0

6 NCZ045 06/18/199601:00 PM | Tropical Storm  ||[N/A |0 [0 1|0 0

7 NCZ046 06/18/1996|/01:00 PM | Tropical Storm  ||[N/A |0 ||0 [0 0

8 NC7047 06/18/1996({01:00 PM | Tropical Storm  ||[N/A [0 |0 [0 0

9 NCZ079 06/18/1996| 01:00 PM | Tropical Storm | N/A |10~ [0 [0 0

10 NCZ080 06/18/199601:00 PM | Tropical Storm  ||[N/A |0 0 [o 0
11 NCZ081 06/18/1996(/01:00 PM | Tropical Storm || N/A 0 | 0 {0 0 {
12 NCZ090 06/18/1996|/01:00 PM || Tropical Storm  |N/A [0 |0 ||0 1.0M
113 NCZ091 06/18/19961/01:00 PM | Tropical Storm  [N/A [0 [lo [lo |0
|14 NCZ092 ||06/18/19961|01:00 PM | Tropical Storm  |N/a o [[p o o |
15 NCZ093 06/18/1996((01:00 PM | Tropical Storm  |N/A [0 ' |lD [0 0

16 NCZ094 06/18/1996(01:00 PM || Tropical Storm  |N/A |[0, - [D |0 0
17 NCZ095 06/18/1996/01:00 PM | Tropical Storm  {N/A |0 | [p |0 0 §
18 NCZ098 06/18/1996/|01:00 PM | Tropical Storm | N/A ||0/ | b [0 0

19 NCZ103 06/18/1996/01:00 PM | Tropical Storm  |N/A |0 | 1D |0 |0

20 NCZ104 06/18/1996/[01:00 PM | Tropical Storm | N/A [0 | /[0 [0 0
21NCZ097 . | 06/18/1996/|10:00 AM | Tropical Storm | N/A 0. [Ib |0 0

22 NCZ100 06/18/1996][10:00 AM | Tropid] Storm Ao o o 0

23 NCZ101 06/18/199610:00 AM | Tropical Storm | N/A |0 Jlo 0 0

24 NCZ097 07/12/1996|02:00 PM | Hurricane N/AL0O 0 |7.0M [7.5M

1/18/2005 1:40 PM



NCDC: Query Output

et

http://www4.ncdc.noda.gov/cgi-win/wwcgi.d]l?wwevent~storms

3 0f6

25 NCZ012>017 [[07/12/199605:00 PM | Hurricane N/allo [0 200k |30k
- 030>032 - 102 | ‘ T ' ’
26 NCZ007>011 |[07/12/1996 08:00 AM | Hurricane N/A{lo [0 |o 0
11-021>028 - | [ i
038>043 -
073>078 -
083>086 -
088>089 | | , e
27NCZ029- [ 07/12/1996]10:00 AM || Hurricane N/A |1 {10 [140.3M| 127.0M
044>047 - J . | :
079>081 - ] L&
090>095 - 098 - o W .o I
103>104 y.d s
28NCZ100  |(07/12/1996 11:00 AM | Hidiricane Ao Jlo |2oM [l9.0m
29 NCZ101 07424996 11:00AM | Hurricane NAlo o |18.0M [1.0M
30 NCZ095 - 103 || 8/29/1995410:00 AM | Hurricane N/Alo o o o
31NCZ029- | 09704/1996/06:00 PM || Hurricane N/A(l4 |4 [7922M]0 |
044>047 - : ' i
079>081 - (ro—
£090>095 - 098 -
103>104 o |
1132 NCZ007>011 | 09/05/1996{05:00 PM | Hurricane N/A |7 |2 |lo 0
- 021>028 - ~ | : : :
038>043 - ;,y/
073>078 - |
083>086 -
088>089
33 NCZ012>017 09/05/1996 06:00 PM || Hurricane N/A O 0 ||1.0M 0
£030>032-102 |
2 4 — : = A o |
34 NCZ100 09/05/1996/|11:00 AM | Hurricane ¥pe~ | N/A 0 [l0 |5.0M [2.0M g ¥
™45 NCZ101 09/05/1996 | 11:00 AM || Hurricane INAo [0 | 200.0M]1.0M A
36NCZ097 | 09/05/1996||12:00 PM | Hurricane N/All2 |0 |/180.0M]|46.0M ,,@?
37NCZ012>017 (10/07/1996|{06:00 PM | Tropical Storm  |N/A 0 |0 100K [0
- 030>032 - 102 | L
38NCZ029- | 10/08/1996]01:00 AM | Tropical Storm [N/ o |0 o 0
044>047 - o -
079>081 - |
090>095 - 098 - |
103>104 ‘ oL
139 NCZ100 08/26/1998{06:00 AM | Hurricane ¥ |N/A 0 [0 [35.0M [64.0M
40 NCZ101 08/26/1998]/06:00 AM || Hurricane N/Allo |0 ||262M [jo

1/18/2005 1:40 PM
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NCDC: Query Output

http://www4.ncdc.noaa.gov/cgi-win/wwegi.dll?wwevent~storms

- 030>032 - 102

41 NCZ015>017

08/26/1998

08:00 PM

Hurricane

N/A

134M |10

42 NCZ097

08/26/1998

09:00 AM

Hurricane

N/A

11.0M | 6.1M

43 NCZ029 -
044>047 -
079>081 -

103>104

090>095 - 098 -

08/26/1998

12:00 AM

Hurricane

N/A

64M ||117.0M

44 NC7026>028
- 041>043 -
077>078 - 086 -
088>089

08/27/1998

08:00 PM

Hurricane

N/A

0 - |150.0M

45 NCZ7029 -
044>047 -
1079>081 -
090>095 - 098 -
103>104

08/30/1999

12:00 AM

Hurricane

N/A

-,46 NCZ097 -
1100>101

08/30/1999

12:00 AM

Hurricape

Do G4 T

N/A

175K o

47 NCZ015>017
- 030>032 - 102

09/01/1999

12:00 AM

Hurricane

N/A

35K 0

48 NCZ029 -
044>047 -
079>081 -
090>095 - 098 -
1103>104

09/01/1999

12:00 AM

Tropical Storm

N/A

21.3M

39.9M |

49 NCZ007>011
-021>028 - -
038>043 -
073>078 -
083>086 -
088>089

09/04/1999

09:00 PM

Hurricane

N/A

0 |3.oM

50 NCZ029 -
044>047 -
|1079>081 -
090>095 - 098 -
103>104

09/14/1999

11:00 PM

Hurricane

ot

N/A

13

410.6M||413.6M

51 NCZ007>011
- 021>028 -
038>043 -
073>078 -
083>086 -
088>089

09/15/1999

04:00 PM

Hurricane

N/A

3.0B

500.0M|

Gl

1/18/2005 1:40 PM
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http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dl?wwevent~storms

52 NCZ097 - 09/15/1999| 05:00 PM | Hurricane INAfO [0 |/109.0M||4.0M |gurge
100>101 N EE { I G-10”
53 NCZ015>017 || 09/15/1999|12:00 PM || Hurricane N/Allo [lo [12.0M |63.4M |
- 030>032 - 102 1 [
54 NCZ080>081 |10/16/1999| 05:00 PM | Hurricane N/A1 [0 o0 0
- 093>095 - 098 - . | | |
104 3 N
55 NCZ045>047 | 10/16/1999(/10:00 PM | Tropical Storm ~ ||[N/A {0. [0 [0 0
-103 ' - R (R
56 NCZ015>017 | 10/17/199904:00 PM | Hurricane - N/Af0 |lo |[31K |0
- 030>032 - 102 S
|57 NCZ095 - 09/10/2002|05:00 AM || Tropical Storm | N/A {0 |0 |[114K |0
103>104 } S
58 NCZ029 - 09/17/2003 | 06:00 PM || Hurricane/typhoon |N/A-||0 |0 |,435.6M | 14.3M
044>047 - ~ |
079>081 -
090>095 - 098 - .,
103>104 an o
59 NCZ004>006" || 09/18/2003||01:30 PM | Tropical Storm | N/A {0 [0 [300K |0
60 NCZ015>017 [ 09/18/2003|{03:00 AM | Hurricane/typhoon||N/A 1. |0 |/16.9M [0
- 030>032 - 102 ‘ o
61 NCZ012>014 ||09/18/2003 || 06:00 AM || Hurricane/typhoon [N/A {0 [0 [|3.9M |0
62 NCZ097 - 09/18/2003 08:00 AM || Tropical Storm | N/A |0 |[0 |0 0
100>101 [ 1ele A
63 NCZ007>011 (09/18/2003|09:00 AM | Hurricane/typhoon 1 0 173M |0
- 025>028 - 041 -
043 - 078 - 088 | iy |
64 NCZ102 08/03/2004 03:00 PM | Tropical Storm /AlQ [0 {0 0
65 NCZ045>047 || 08/03/2004|12:00 AM | Hurricane/typhoon | N/A |0 - 7.6M |0
- 080>081 - | AR
093>095 - 098 - o
103>104 1 (1
66 NCZ015>017 ||08/14/2004 || 03:00 PM || Tropical Storm /A0, |0 o 0
- 031>032 - 102 iy
67 NCZ096>097 | 08/14/2004  08:00 AM | Hurricgne/typhoon ||N/A 10 |3 |/10.4M |2.5M
- 099>101 | Chaented Al

1/18/2005 1:40 PM



NCDC: Query Output

http://www4.ncde.noaa.gov/cgi-win/wwegi.dl?wwevent~storms

68 NCZ029 - 08/14/2004|12:00 AM || Hurricane/typhoon | N/A ||0  ||0 |[6.6M |2.9M
044>047 - -
079>081 -
090>095 - 098 -
103>104 _ _
69 NCZ087 - 096 |108/29/2004104:00 PM || Tropical Storm N/A 0 IO |0 0
- 099>101 : Gj&»""&w
70 NCZ040 - 042 |108/30/2004/04:45 AM || Tropical N/A|0 [0 |0 10
: Depression : :
71 NCZ061 09/16/2004 || 06:40 PM | Tropical N/A {0 |0 |[15K 0
' Depression
72 NCZ060 09/16/2004 || 06:45 PM | Tropical N/A |0 |0 |[I5K 0
' Depression
TOTALS:||32 1|20 |/5.532B ||1.476B
El Top of Page

¥ NCDC / Climate Resources / Climate Data / Evehts / Storm Events / Results / Search / Help

This page dynamically generated 18 Jan 2005 from:
http.//’www4.nede.noaa. gov/cgi-win/wwegi. dll? wwEvent~storms
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Please send questions or comments about this system to Stuart. Hinson@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.

1/18/2005 1:40 PM



-
*
3

NCDC:

Query Output

http://www4 .ncdc.noaa.gov/cgi-win/wwegi.dll?wwevent~storms

& NCDC / Climate Resources / Climate Data / Events / Storm Evénts / Results / Search / Help

Query Results

27 OCEAN & LAKE SURF event(s) were reported in

Mag: Magnitude

1of2

1/18/2005 1:53 PM

Dth: Deaths
North Carolina between 01/01/1950 and 09/30/2004. Inj: Injuries
‘ , PrD: Property Damage
- Click on Location or County to display Details. CrD: Crop Damage
North Carolina '
Location or Coun fj Date Time Type Mag| Dth||Inj| PrD ||CrD
1 NCZ095%7%% - 104 [[01/15/1995] 0700 Coastal Flood |[N/A 0 |0 ||0 0
’ szodanthe 08/13/1995([1130  |Rip Currents  |N/A {[1 ||2 ||0 0
3 Hags Head - |08/13/1995|1345 Rip Currents  |[N/A |1 {1 |0 0
4 NCZ095 - 098 - 104 409/08/1995 | 1000 Coastal Flooding | N/A |0 - 10 || 500K ||0.
- 1)|2105 ) ales, Cox¥™H) |
Bw”” — 5 Holden Beach 09/08/1995| 1100 Coastal Flood |[[N/A |0 |0 ||200K {0
| w< /16 Holden Beach 00/09/1995(0900 | Coastal Flood |N/A [0 Jo [1.2M Jfo
0% Carolina Beach | 09/09/1995|0910 Coastal Flood ||[N/A. |0 |0 |0 0
- W }Long Beach 09/09/1995{10910 Coastal Flood |IN/A |0 (|0 ||0 0
| . |9 Calabash 10/08/1996 | 04:00 AM || Storm Surgegg; N/A [0 (|0 |0 0
%W 10 Wilmington 10/08/1996 | 05:00 AM {,Storm Surge N/A {6—— 0 [ 0 0
b /11 Carolina Beach _]|07/01/1997]08:00 AM [ Rip Currents _ |N/A o ]1_]Jo 0
E2 Carolina Beach 07/14/199708:00 AM || Rip Currents N/ALO {0 (O 0
13 Topsail | 07/14/1997|{08:00 AM || Rip Currents  |[N/A 0 |11 0 |0
—;}14 Caswell Beach 02/03/1998{11:30 AM | Storm Surgezi:/k N/A |0 {0 |0 0
b g-(| 15 Surf City 02/03/1998 | 11:30 AM | Storm Surge N/A |0 |0 |0 0
Q%’% Wrightsville Beach {02/03/199811:30 AM | Storm surge Z¥|[n/allo llo o 0
QJn\"/ 17 Wrightsville Beach {/08/11/2000;11:00 AM | Rip Currents N/A|0 |0 ||0 0
|18 Kure Beach 08/20/2000]/02:00 PM || Rip Currents  |[N/A |1 [l0_ |0 0
19 Kure Beach 09/13/2000][12:30 PM | Rip Currents | N/A 13 |0 [0 0
20 Manteo 03/06/2001[09:00 PM |[Storm Surge  [N/A [0 [0 [0 o
21 Whichards Beach | 03/21/2001]01:00 AM | Storm Surge  |N/A 0 |0 o |0
22 Atlantic 1l05/31/2002][02:00 PM |[Rip Currents  |[N/A |1 [0 [0 0




f .NCDC: Query Output ] | http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms

23 Rodanthe 06/22/2002/ 05:33 PM | Rip Currents | N/A T |0 0

24 Atlantic Beach  ||07/23/2002)[01:00 PM [[Rip Currents | N/A |1 [0 1o
,Po,,a9’ 25 NCZ093>095 02/27/2004 12:00 AM | Storm Surge"'jm o Jlo Jo o
DeA26 NCZ103 ~ |103/10/2004/{10:00 PM | Storm Surge | N/A [l0- [0 {108 [0
Wz% NCZ100 09/25/2004] 02:00 PM | Heavy Surf/high [[N/A [1 o [0 o
TOTALS:| 10 ||5 [/ 1.910M]/0

= Top of Page

© NCDC / Climate Resources / Climate Data / E vents / Storm Events / Results:~ / Search / Help

This page dynamically generated 18 Jan 2005 from:

http.//'www4. ncde.noaa. gov/cgi-win/wwegi. dll?ww Event~storms ‘
Please send questions or comments about this system to Stuart. Hinson@noaa.gov
Please see the NCDC Contact Page if you have questions or comments.
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NCDC: Query Output

1ofl

http://www4.ncdc.noaa.gov/cgi-win/wwegi.dll?wwevent~storms

& NCDC / Climate Resources / Climate Data / Events / Storm Events / Results / Search / Help

Query Results

9 HURRICANE & TROPICAL STORM event(s) were  pMgag
reported in Brunswick County, North Carolina between Dth: Deaths

: Magnitude

01/01/1950 and 09/30/2004. Inj: Injuries
_ o PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage
' North Carolina
Location or - . . :

County Date Time :Type Mag| Dth|/Inj||. PrD CrD
1 NCZ100 06/18/1996/10:00 AM || Tropical Storm . |[[N/A |0 (0 |0 0
2 NCZ100 07/12/1996 || 11:00 AM || Hurricane N/A |0 |0 (2.0M 9.0M
3NCZ100  |/09/05/1996| 11:00 AM | Hurricane N/A {0 |0 ||5.0M 2.0M
4NCZ100 -|/08/26/1998|06:00 AM || Hurricane N/A |0 |0 ||35.0M 64.0M
5NCZ097 - |/08/30/1999|12:00 AM || Hurricane N/A |0 (|0 ||75K 0
100>101 | | - |
6 NCZ097 - | 09/15/1999|05:00 PM Hurricane N/A |10 |0 |[109.0M [4.0M
100>101 o
7NCZ097 - |09/18/2003{ 08:00 AM | Tropical Storm  |[N/A (0 ||0 |0 0
100>101
8 ~|/08/14/2004 08:00 AM || Hurricane/typhoon | N/A ||0 3 |[10.4M 2.5M
NCZ096>097 ||
- 099>101 _J
9NCZ087 - |08/29/2004| 04:00 PM | Tropical Storm  |N/A |0 |0 |0 0
096 - ~
099>101 _

TOTALS:||0 |3 |161.505M|/81.500M

#| Top of Page

& NCDC / Climate Resources / Climate Data / Events / Storm Events / Results / Search / Help

This page dynamically generated 19 Jan 2005 from:
htto://wwwé.ncde.noaa. gov/cgi-win/wwegi. dll?wwEvent~storms

Please send questions or comments about this system to Stuart. Hinson@noaa.gov

Please see the NCDC Contact Page if you have questions or comments.
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Brunswick2.out
TorStrk Version 1.86 11/27/2004 -- Final Regions
Input Data

Box Limits 33.9580 78.0110 2.0000 0.3000
Years of tornado data 53.67

Damage Threshold (mph) 59.

Ratio of translation to maximum speed 0.20
Tornado data input file TORNADO.CSV

Tornado data output file 1 Brunswick2.out

Tornado data output file 2 Brunswick2.tor

box boundaries -- lat, long 32.9580 34.9580 77.0110 79.0110

box dimensions (mi): E-W, N-S, Area 114.625 138,194 4752

Strike Lengths by F-Scale

.159

F No. Tot Len Ave Len S L(Len) S L(Len) var. GM Len Exp. Len
0 58 . 33.300 -0.574 ~-72.763 152.027 1.047 0.285 0.481
1 50 80.317 1.606 ~17.503 °~ 84.625 1.570 0.705 1.545
2 27 181.363 6.717 23.122. 81.669 2.291 2.355 7.404
3 7 28.437 4.062 6.405 14.756 1.271 2.497 4.713
4 5 38.116 7.623 8.623 17.687 0.563 "5.611 7.434
5 0 0.000 0.000 0.000 0.000 0.000 0.000 0.000
Strike Areas by F-Scale
F No. Tot. Area Ave. Area S L(Area) S L(Area) var. GM Area Exp. Area
0 58 0.717 0.012 -329.287 1997.377 2.205 0.003 0.010
1 50 8.633 0.173 -204.013 973.057 2.813 0.017 0.069
2 27 "12.860 0.476 -61.720 261.421 4.457 0.102 0.944
3 7 13.861 1.980 -3.915 31.667 4.211 0.572 4.694
4 5 13.233 2.647 0.948 10.491 2.062 1.209. 3.390
5 0 0.000 0.000 0.000 - 0.000 0.000 0.000 0.000
- «Lumulative Expected Lengths
k170 147 2.4594 -52,1152 350.7635 2.2605 2.1721
. I& 104 89 3.6880 20.6479 198.7364 2.1792 3.7494
2% 45 39 6.3568 38.1506 114.1118 1.9690 7.1188
3% 12 12 5.5461 15.0284 32.4428 1.1351 6.1715
4 5 5 7.6232 8.6232 17.6865 0.5629 7.4342
5 50 0 0.0000 0.0000 0.0000 0.0000 0.0000
Cumulativé Expected Areas
0 170 147 0.3661 ~597.9862 3274.0127 5.7241 0.2994
1 104 89 0.5955 ~-268.6988 1276.6354 5.2293 0.6674
2 k45 39 1.0977 -64.6861 303.5789 5.0331 2.3582
3 12 12 2.2578 -2.9665 42.1581 3.4521 4.3878
4 5 5 2.6466 0.9482 10.4912 2.0623 3.3898
5 0 0 0.0000 0.0000 0.0000 0.0000 0.0000
Total number of segments = 170 ,
-F Class 0 1 2 '3 4 5
Number 66 59 33 | 7 5 0
Cumulative 170 104 45 12 5 0
# with length 58 50 27 7 5 0
Ave. Length 0.57 1.61 6.72 4.06 7.62 0.00
_ # with length cum 147 89 39 12 5 : o]
Cumulative length 2.46 3.69 6.36 5.55 7.62 , 0.00
$# with area 58 . 50 27 7 5 | 0
Average area 0.01 0.17 0.48 1.98 . 2.65 ‘0.00
# with area cum 147 89 39 12 5 -0
Cumulative area 0.37 0.60 1.10 2.26 2.65 0.00
# with length 58 50 27 7 5 0
Exp. Length . 0.48 1.54 7.40 4.71 - 7.43 0.00
# with length cum’ 147 89 39 12 5 .0
Cumulative length 2.17 3.75 7.12 6.17 7.43 0.00
# with area 58 - 50 27 7 5 0
Expected area 0.01 0.07 0.94 4.69 3.39 0.00
# with area cum 147 83 39 12 5 0
Cumulative area 0.30 0.67. 2.36 4.39 3.39 0.00
Average Values
F Class 0 1 i 2 3 © 4 5

1/14/2005



Brunswick2.out

Point Probablity 2.11E-04 -

Line Probablity 6.21E-05

Total Probablity 2.73E-04
Expected Values

F Class 0

Point Probablity 2.00E-04

" Line Probablity 5.48E-05

Total Probablity 2.54E-04

.08E-04
.7T0E-05
.65E-04

N N

1
2.72E-04
5.79E-05
3.30E-04

.6
.2
.1

N o

4.1
4.7
4.6

8E-04
5E-05
0E-04

2
6E-04
6E-05
4E-04

Design data using standard speed distributions

R

IXYEAY

.06E-04
.88E-06
.16E-04

3

.06E~04
.10E-05
.17E-04

5.19E-05
5.66E-06
5.75E-05

4
6.65E-05
5.52E-06
7.20E-05

[ = o)

Tornado Region 3 Weibull Parameters -49.22 1.380 60.28 1.491 51.31

Strike Probabili

ties 2.00E-04

Strike Probabilities vs Wind Speed

Speed
{mph) Point
41, 2.0E-04
© 75. 1.1E-04
100. 5.4E-05
125. 2.4E-05
150. 9.6E-06
175. 3.6E-06
200. 1.2E-06
225. 4.0E-07
250. 1.2E-07
275, 3.5E-08
300. 9.6E~-09
325. 2.5E-09
350. 6.2E-10
375. 1.5E-10
400. 3.4E-11
425, 7.5E-12

Expected
Line Total
5.5E-05 2.5E-04 3.
3.5E~05 1.4E-04 2.
2.0E-05 7.4E-05 1.
1.0E-05 3.4E-05 4.
4.7E-06 1.4E-05 2.
2.0E-06 5.5E-06 7.
7.5E-07 2.0E-06 2.
2.7E-07 6.7E-07 8.
8.8E-08 2.1E-07 2.
2.7E-08 6.2E-08 7.
7.9E-09 1.8E-08 2.
2.2E-09 4,7E-09 5.
5.6E~10 1.2E-09 1.
1.4E-10 2.9E-10 2,
3.2E-11 6.6E-11 6.

7.0E-12 1.

5E-11 1.

Expected pressure drop rate and total

1.0

Maximum wind speed (mph)

vV tr
Vr

Rmax

total press. d
dp/dt

ans {(mph)
ot (mph)

(ft)

rop (psi)

(psi/s)

0

V trans -(mph)
ot (mph)

vV r

Rmax

(ft)

total press. drop (psi)

dp/dt

(psi/s)

0

E-05 1.0E-06 1.0E-07

159. 2
32.
128. 1
213. 2
0.56 1
.123 0.
" 5.
154. 2
176. 2
0.82 1
.034 0.

95% pressure drop rate and total

1.0

Maximum wind speed (mph)

V trans (mph)

V rot (mph)

Rmax (ft)

Total press. drop (psi)
dp/dt  (psi/s) 0

V trans {(mph)

rot (mph)

Rmax (ft)

Total press. drop (psi)
dp/dt (psi/s) 0

v

Normal End

E-05 1.0E

176. 2
35.

141, 1

193. 2

0.68 1

.183 0.
5.

171. 2

158, - 2

1.01 1

.047 0.

16.

43.
73.
82.
.02,
230

5.
11.
31.
.53
048

-06
30.

46.
84.
65.
.16
296

25.
17.
.74
059

265,

53.
212,
285.
1.55

0.423

5.
260.
232.
2.33

0.074

1.0E-07
278.

56.
222.
272.
1.70

0.508

5.
273.
222,

2.56.

0.085

5.48E-05 3.78E-04 7.39E—05'
95 %
Point Line . Total
8E-04 7.4E-05 4.5E~04
1E-04 4,9E~-05 2.6E-04
1E-04 2.9E-05 1.4E-04
9E-05 1.5E-05 6.4E-05
0E~0S 6.9E-06 2.7E-05
S5E-06 2.9E-06 1.0E-05
6E-06 1.1E-06 3.7E-06
4E-07 4,1E-07 1.2E-06
5E-07 1.4E-07 3.9E-07
2E-08 4,2E-08 1.1E-07
0E-08 1.2E-08 3.2E-08
0E-09.  3.4E-09 8.4E-09
2E-09 8.8E-10 2.1E-09
8E-10 2.1E-10 4,9E-10
2E-11 5.0E-11 1.1E-10
3E-11 1.1E-11 2.4E-11

.00E+00
.00E+00
.00E+00

5

.00E+00
.00E+00
.00E+00

1.411 62.08

1/14/2005
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NCDC: Query Output http://www4.n¢dc.noaa. gov/cgi-win/wwegi.dll?wwevent~storms

q_‘;é‘:" ~k,: &

& NCDC / Climate Resources / Climate Data / Events / Storm Events / Results / Search / Help

Query Results

. . . Mag: Magnitude
70 HAIL event(s) were reported in Brunswick County, Dth: Deaths

North Carolina between 01/01/1950 and 09/30/2004. Inj: Injuries
PrD: Property Damage
Click on Location or County to display Details. ; CrD: Crop Damage

1 of4 ' - 1/18/2005 2:30 PM



M.

-
Y
-

NCDC: Query Output

“20f4

http://www4.ncdc.noaa.gov/cgi-win/wwcgi.dll?wwevent~storms

North Carolina
Location or County kDate Time Type Mag || Dth |Inj||PrD| CrD
1 BRUNSWICK  [[05/11/1979]|1400 | Hail [100in]lo fo [0 |o
2BRUNSWICK [ 07/04/1979 [ 1840 | Hail ooin. o Jo o [o
3BRUNSWICK | 04/04/1980 [1143 | 'Hail 075im.J0 Jlo o Jo
4BRUNSWICK [ 04/14/1984 [ 0355 |Hail 175in]o o o Jo
SBRUNSWICK  ||05/16/1985 |1607  |Hail 1.00in. [0 |0 [lo o
(6 BRUNSWICK  [05/29/1986 [1627 | Hail 0.75in. [0 [lo o o
7BRUNSWICK | 06/02/1986 | 1300 | Hail 0750 Jo Jo Jo
8 BRUNSWICK  ||06/02/1986 | 1300 - | Hail 0.75in. /0 [0 [0 |0
9 BRUNSWICK  |07/25/1986 | 1250 |/ Hail 0.75in.l0 o |0 o
10 BRUNSWICK | 04/25/1987 [|1300 |/ Hail 1.00in. [0 Jlo o o
11 BRUNSWICK | 04/25/1987 {1320 | Hail 075in.]l0 o o Jo
12BRUNSWICK  ||07/15/1987 [1000 | Hail 075in.[0 [0 [o o
13 BRUNSWICK  |[04/27/1989 ]|2000 | Hail 075in.[0 [0 [o o
14BRUNSWICK | 04/30/1990 [1900  [[Hail 10oin. [0 Jlo Jo o
[15 BRUNSWICK [ 0413011991 |[1340 || Hail 075in. o Jo o Jo |
16BRUNSWICK  [06/21/1992 1330 | Hail 075in.]0 Jlo [0 o
17 BRUNSWICK  [06/21/1992]1330 |/ Hail 075in.[0 [0 [o o
18 Bolivia 03/17/1996 || 11:20 AM || Hail ~Jossifo Jo o o
19 Leland 06/12/1996 [ 03:30 PM | Hail 075in.[0 [0 Jo o
20 Leland [06/13/1996 || 02:27 PM | Hail 1.75in. o0 Jo o o
21 Leland 07/03/1996 || 04:10 PM || Hail 1.00in. [0 Jlo [0 o
22 Ash 07/03/1996 || 12:40 PM || Hail 1.50in. [0 [lo Jlo o
23 Shallotte 04/22/1997 |[11:15 PM | Tstm Wind/hail [0kss. |0 |0 |20k [0
24 Bolivia 06/03/1997 || 12:25 PM | Hail 1.50in. o [o Jlo o
25 Leland 07/05/1997 || 09:00 PM | Hail 0.75in.]l0 o Jo o
26 Calabash 08/05/1997 ||02:15 PM || Hail 1.50in.J0 [0 |0 o
27 Shallotte 08/05/1997 || 02:40 PM || Hail 075in]o Jo o Jo |
28 Seaside 08/05/1997 [[03:00 PM || Tstm Wind/hail [0kis. [0 [0 J25k]jo |
29 Supply 04/09/1998 | 07:17 AM | Hail 075in.]0 Jlo Jo |o
30 Leland 04/09/1998 ||07:33 AM | Hail 1.00in.J0 Jlo o o
31 Ash 04/22/1998 | 03:30 PM | Hail 075in.[0 [0 [lo |o
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32 Shallotte 05/04/1998 | 03:40 PM | Hail 075in.]lo o o Jo
33 Holden Beach  ||05/04/1998 | 04:30 PM | Hail 075in]lo llo llo o
34 Letand 05/04/1998 [[05:05 PM |[Hail 1250 Jo o o
35 Leland 05/08/1998 | 07:20 PM | Hail _ 1ooin o Jlo Jo Jo
36 Maco 05/17/1998 ||05:20 PM | Hail 1.25in.Jo Jlo [o o
37 Leland 05/23/1998 |02:00 PM | Hail 075in.[lo o Jo o

((38 Leland 06/13/1998 | 04:10 PM | Hail 075in. [0 [lo o o
39 Leland 08/19/1998 | 03:35 PM || Hail 1.00in. [0 o Jo Jo
40 Supply 05/14/1999 | 03:24 PM | Hail 1.75in. /0 Jlo o o
41 Bolivia 05/14/1999 | 03:43 PM | Hail 1.75in. 0 Jo Jlo o
42 Long Beach 05/14/1999. | 03:59 PM || Hail 0.88in. /0 0 Jo [0
43 Southport 05/14/1999 | 04:45 PM | Hail 1750 Jo Jo o
44 Supply 04/18/2000 || 12:15 AM || Hail 0750 Jo Jo lo
45 Ash 04/28/2000 | 02:40 PM | Hail o88in.fo Jo o o
46 Winnabow 04/28/2000 | 03:13 PM || Hail 075in.]l0 o Jo o
47 Leland 04/28/2000 || 03:25 PM | Hail 1.00in. [0 Jlo o o
48 Grissettown 04/29/2000 || 07:55 PM | Hail 075in. [0 [lo o [o
49 Holden Beach || 05/25/2000 | 05:25 PM | Hail 088in. [0 Jo Jo o
50 Leland 05/28/2000 || 02:10 PM | Hail 075in. o o o o
51 Caswell Beach  ||05/28/2000 ||03:22 PM | Hail 075in.J0 o o o
52 Ash 07/16/2000 [[08:57 PM || Hail 1.75in.Jo Jlo Jo o
(53 Holden Beach _[[04/01/2001 |[01:15 PM | Hail 075in.Jo o Jo Jo |
54 Bolivia 04/01/2001 [[01:30 PM | Hail 075in.fo Jo o o
55 Ash 05/26/2001 | 01:05 PM | Hail 1.75in. 10 |0 |0 |0 .
56 Leland 05/28/2001 |[11:43 AM || Hail 175m. o o o o
57 Shallotte 05/28/2001 | 12:25 PM || Hail 0.75in.]0 Jlo o o
58 Holden Beach | 03/11/2003 | 10:35 AM | Hail 0.75in. [0 Jlo o o
59 Long Beach  |03/11/2003 || 10:45 AM | Hail 100in. [0 Jo [o o
60 Southport 03/11/2003 || 10:56 AM || Hail 10oinJo Jo Jo Jo |
61 Leland 03/11/2003 | 12:15 PM || Hail 075in.Jl0 o Jo Jo |
(62 Leland 03/11/2003 || 12:27 PM | Hail Jlo.7sin]lo Jo Jlo o
|63 Maco 05/03/2003 |09:28 PM | Hail 1.00in.l0 o Jo o
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64 Leland 05/31/2003 ||04:25 PM || Hail 125in.l0 [0 [l0 [0

65 Maco 07/12/2003 || 12:57 PM || Hail 0.75in. [0 Jlo o o

66 Leland [08/23/2003 | 04:06 PM | Hail 088in.J0 Jo [o [o

67 Winnabow 06/03/2004 || 01:35 PM || Hail 0.75m.00 fo o o

68 Leland 06/03/2004 | 01:45 PM | Hail 088in. [0 [0 o |0

69 Leland 06/03/2004 ||01:50 PM || Hail 088in. [0 0 Jo Jo |

70 Leland 06/03/2004 | 01:55 PM | Hail 12500 Jo o [o |
| | TOTALS:|0 [0 |[45K |0

El Top of Page
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4 SNOW & ICE event(s) were reported in Brunswick

Query Results

County, North Carolina between 01/01/1950 and

09/30/2004.

/

Click on Location or County to display Details.

Dth: Deaths
Inj: Injuries

PrD: Property Damage

CrD: Crop Damage

Mag: Magnitude

North Carolina
Location or County Date Time Type | Mag| Dth| Inj|| PrD |CrD
1 NCZ087 - 096>097 - 01/17/2000{/11:00 PM || Snow AIIN/A ||O 0 |0 0
099>101 , 1 '
2 NCZ087 - 096>097 - 01/25/2000{102:30 AM || Winter N/A {10 0 10 0
1099>101 _ Storm ~
3 NCZ087 - 096>097 - 01/02/2002/03:00 PM || Winter N/A ||0 0 |0 0
099>101 Storm
4 NCZ087 - 096>097 - 01/23/2003 1 05:00 AM || Winter ri\I/A 0 0 ||150K|i0
099>101 Storm ‘
TOTALS:|0 0 ||150K|0

@ Top of Page

& NCDC / Climate Resources / Climate Data / Events / Storm Events / Results / Search / Help

- This page dynamically generated 18 Jan 2005 from:
http://wwwd.ncde.noaa.gov/cgi-win/wwegi. dil?wwEvent~storms ‘
Please send questions or comments about this system to Stuart. Hmson@noaa Lv
Please see the NCDC Contact Page if you have questions or comments.
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88 THUNDERSTORM & HIGH WIND event(s) were

Query Results

Mag: Magnitude

reported in Brunswick County,;North Carolina between Dth: Deaths
01/01/1950 and 09/30/2004. Inj: Injuries
_ ‘ . PrD: Property Damage
Click on Location or County to displa)é Details. , CrD: Crop Damage
|_North Carolina
Location or ok ' . -
County Date 'I%lme Type Mag | Dth| Inj PrDv CrD
1 BRUNSWICK 03/31/19621 2050 Tstm Wind 69 0 [0 0 0
o - kts. ‘
2 BRUNSWICK 07/04/1962 1630 Tstm Wind Okts.||O ||0 |0 0
3 BRUNSWICK 05/12/19651(160 D Tstm Wind Okts.||0 (|0 ({0 0
4 BRUNSWICK 07/19/1966|| 1300 Tstm Wind Okts. |0 |0 |0 0
IS BRUNSWICK 07/30/1967(11315 | Tstm Wind 87 0 |0 |0 0
' Ll kts.
/6 BRUNSWICK | 07/20/1971|| 1415 Tstm Wind Okis.lo [lo [o o
7 BRUNSWICK 07/11/1973/ 1645 Tstm Wind Okts.{|O [0 |0 0
18 BRUNSWICK 07/25/1978 2025 ‘ Tstm Wind 52 0 10 j0 |0
' o kts.
9 BRUNSWICK  |12/04/1978]2310 | . || Tstm Wind 52 fo Jlo o [lo ]
R ks | |
10 BRUNSWICK  |03/24/1979//014Q| || Tstm Wind | Okts. [0 [0 o |o
11 BRUNSWICK 103/24/1979 O’Z]lﬁ? Tstm Wind Okts. |0 |0 ||O 0
12 BRUNSWICK | 04/27/1980]1045 || Tstm Wind Okts.[0 [0 [0 |0
13 BRUNSWICK  |/08/03/1982]/1400 . | Tstm Wind 56 0.0 |lo [o
S kts.
14 BRUNSWICK | 04/18/1983] 124§ | Tstm Wind loks.Jo o Jo o
1|15 BRUNSWICK  [07/22/1983|/150Q, | | Tstm Wind 61 o Jo o Jo |
| | L | kts. | |
16 BRUNSWICK ||07/24/1983 || 1828 Tstm Wind 50 0 10 |0 0
: kts.
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17 BRUNSWICK |/07/24/1983|/ 1828 " || Tstm Wind 51 0 0 {0 0
: : kts.
18 BRUNSWICK 03/21/1984| 0045 Tstm Wind Okts.||O . ||0 |0 0.
19 BRUNSWICK {/03/25/1984|/0730 Tstm Wind Okts. |0 0 |0 0
20 BRUNSWICK {/03/25/1984 0800 Tstm Wind O kts. |10 0 |0 0
21 BRUNSWICK |107/25/19850615 Tstm Wind Okts.||0 0 |0 0
22 BRUNSWICK {106/17/1986| 1930 Tstm Wind Okts.||O O ||O 0
23 BRUNSWICK |104/15/1987(1210 Tstm Wind Okts. |0 0 |lo |lo
24 BRUNSWICK. | 07/15/1987| 1445 Tstm Wind Okts. |0 0 (|0 0
25 BRUNSWICK 1/09/04/1988|/ 1908 Tstm Wind 65 0 0 |0 0
- kts. : ‘
26 BRUNSWICK |/05/05/1989(/2105 Tstm Wind Okts.||0 0 |0 0
27 BRUNSWICK {/05/22/19901/1300 Tstm Wind O kts. |0 0 |0 0
28 BRUNSWICK [07/01/1990|| 1800 || Tstm Wind Okts. |0 0 |0 0
29 BRUNSWICK {03/03/19911{1025 Tstm Wind Okts.||O (|0 |0 0.
30 BRUNSWICK {/07/01/1992|1730 Tstm Wind O kts. |0 0 |0 10
31 BRUNSWICK 07/01/19921753 Tstm Wind 50 0 (0 |0 0
. . ] . kts'
32 Shallotte , 03/04/1993 {0530 High Winds Okts.{i0 10 ||S0K |0
33 BRUNSWICK |/05/08/1994/1300 Thunderstorm N/A (|0 0 10 |0
, _ o Winds ‘
34 Near Holden 09/18/1994 /1655 Thunderstorm {N/A 0 0 ||50K ||0
Beach Winds I
35 Near Long Beach || 09/18/1994 || 1745 .|| Thunderstormw N/A |0 |10 |0 0
_ Winds
36 BRUNSWICK |[01/07/19950500 Thunderstorm N/A |0 0 ||10K |l0
Winds
37 BRUNSWICK {01/15/19950400 Thunderstorm N/A |0 0 {0 {0
. : ‘ ' ' ' Winds ' ‘
38 Exum 03/23/19951 1915 Thunderstorm N/A |0 0 [|[7K |0
_ ' Winds
39 BRUNSWICK [/06/07/1995| 1515 Thunderstorm Wind ||N/A |0 0 {0 jI0K
40 BRUNSWICK  |/06/12/1995 /1805 Thunderstorm Wind {|N/A |0 0 [0 0
‘ ' : 60 Mph
41 BRUNSWICK |/06/12/1995|/1815 rThuhderstonn Wind {|N/A |0 |0 [[4K |0
65mph '
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S 142 BRUNSWICK ||06/12/1995| 1820 Thunderstorm Wind/{|N/A 2K |0
' Trees
43 BRUNSWICK | 06/12/1995 1830 Thunderstorm N/A 2K |0
' Wind/awning
44 BRUNSWICK ||06/12/1995|/1845 Thunderstorm Wind ||N/A 25K |10
98 Mph |
145 BRUNSWICK  |106/12/1995]/ 1850 Thunderstorm Wind/||N/A 15K |0
' ‘ Trees :
46 Leland 07/03/1995| 1430 Thunderstorm N/A 0 0
' . _ Winds
47 New Hanover ‘ 07/03/1995]| 1620 Thunderstorm N/A 0 0
. Winds
48 Sunset Beach 11/07/1995(1755 Thunderstorm N/A 0 0
, Winds
49 QOcean Isle Beach | 11/07/1995| 1800 Thunderstorm N/A 0 0
v : Winds
50 Holden Beach 11/07/1995|/ 1805 Thunderstorm - N/A (0 0
Winds
51 Long Beach 11/07/1995| 1812 Thunderstorm N/A 0 | 0
' . ’ o Winds ‘
52 Southport - 11/07/19951 1825 Thunderstorm N/A 0 0
o Winds
53 Bolivia 11/11/1995(1950 ’Ihunderstdrm N/A 0 0
R Winds
54 Winnabow" 04/26/199602:20 PM | Tstm Wind 65 0 0
55 Leland 07/30/1996 04:20 PM || Tstm Wind 45 0 0
_ kts.
56 Southport 10/08/199605:20 AM || Tstm Wind 55 o lo
’ ‘ kts.
57 Sﬁpply 02/14/1997|111:50 PM || Tstm Wind 50 0 IO
: v kts.
58 Shallotte 04/22/1997(/11:15 PM || Tstm Wind/hail 0 kts. H20K |0
59 Leland 07/05/1997109:10 PM | Tstm Wind 50 0 0
: kts.
60 Seaside 08/05/1997//03:00 PM | Tstm Wind/hail 0 kts. 25K {0
61 Ldng Beach 11/02/1997/02:55 AM | Tstm Wind 55 110
kts.
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62 Ash 03/09/1998 03:05 AM || Tstm Wind 65 [o Jo o o
‘ . ! S kts. | ||
63 Caswell Beach 103/09/1998 0324W Tstm Wind 60 |0 “|lo |[0 0
i ‘ kts. '
64 Leland 05/07/199810:40 PM || Tstm Wind 55 o [lo|jo o
65 Bolivia 05/07/1998/11:20 PM | Tstm Wind 65 Jlo o [0 0
66 Ash 05/27/199812:55 PM || Tstm Wind 60 |0 [0 |[1K |o
. ; : kts. 1
67 Supply 06/19/1998/05:55 PM || Tstm Wind 65 |I0 |{0 ||30K |o.
‘ N kts. ||
68 Maco 07/31/1998/04:45 PM | Tstm Wind 1165 |[0 ][0 50K |0
2 . kts. ||
69 Long Beach 09/03/1998|02:31 RM Tstm Wind - 63 (|0 |0 10 0
B kts. ||
70 Supply 09/03/1998|06:55 PM || Tstm Wind 65 |0 |0 o |0
o - kts.
71 Southport 01/03/1999 | 03:30 AM || Tstm Wind 60 (0 [0 |0 |0
' N _ kts.
72 Southport 07/06/1999 | 08:30 AM || Tstm Wind 60 |0 [0 ||10K |0
i kts.
73 Longwood 05/25/20001{05:10 PM || Tstm Wind 60 [0 o I|75K |0
i kts.
74 Shallotte 07/21/2000({03:57 PM || Tstm Wind 55 o [0 ||SK o
, , ’ T ’ kts. '
75 NCZ087 - 097 - ||12/17/2000|08:30 AM ||High Wind 52 [0 :[l2 ||50K [0
099>101 ks, || |-
76 NCZ097 - 03/06/2001 11':'ooj AM ||High Wind 50 (o o |0 0
100>101 : ik kts. |
77 Winnabow 04/01/2001 ||02:30 PM || Tstm Wind 55 |[0 [0 {0 0
f N kts.
78 Longwood | 08/29/2001]/01:30 PM | Tstm Wind 52 o o jlo o
3 : ‘ h kts.
|
79 Leland 05/10/2002 || 06:15 PM || Tstm Wind 60 |o |o o Jo
kts. | - .
80 Winnabow 06/14/2002(/09:15 PM | Tstm Wind 55 o o |o 0
' ' ‘ ' kts.
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81 Leland 07/20/2002||04:55 PM | Tstm Wind 56 0 ||[10K |0
b kts.
82 Maco 08/24/2002|09:00 PM | Tstm Wind 55 0 ||0 0
' kts.
83 Winnabow 02/22/2003 | 04:15 PM || Tstm Wind 55 10 ]|0 0
‘ I kts. ‘
84 Leland 107/09/2003 | 10:40 PM | Tstm Wind 60 0 |0 0
: , s . : kts.
85 NCZ096>097 - {103/07/2004|09:30 PM || High Wind 57 0 (10K |0
099>101 - - kts. |
86 Leland 06/03/2004 |} 01:50 PM || Tstm Wind 61 0 0 0
_ ’ kts.
87 Southport - 07/17/200401:00 PM | Tstm Wind . 65 0 |0 0
' kts.
88 Leland 07/17/2004|/12:50 PM || Tstm Wind 60 0 |0 0o |
kts.
TOTALS:|l0 |2 |451K] 10K
E Top of Page
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Que'ry Results

27 HURRICANE & TROPICAL STORM event(s) Mg Magnitude
were reported in South Carolina between 01/01/1950 and  Dth: Deaths

09/30/2004. | Inj: Injuries
: , ' PrD: Property Damage
Click on Location or County to display Details. CrD: Crop Damage
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South Carolina

Location or . : el

County Date Time Type Mag Dﬂ}f 1n:] PrD CrD
1 Statewide | 08/28/1995 2359 Tropical Storm | N/A ||0 [0 {[10.0M | 100K
2 SCZ034 06/18/1996|10:00 AM || Tropical Storm  ||[N/A [0 |0 fo [0
3 SCZ046 06/18/1996|10:00 AM | Tropical Storm - |[N/A |0 ‘[0 [0 0
48CZ046  ||07/11/1996||08:00 PM | Hurricane N/A ([0 {lo o 0
5 SCZ044>045 | 07/12/199601:00 AM || Hurricane N/A {0 |0 |o 10
- 047>050 - _ ’ 1
6 SCZ034 07/12/1996{|11:00 AM || Hurricane INJA [0 [0 ||780K |0
7 SCZ034 [07/12/199611:00 AM || Hurricane N/A |0 [0 [800K ||500K
8 SCZ049>050 | 08/31/1996| 10:00 AM || Hurricane N/A |0 [0 |0 0
9 SCZ034 09/05/19961|10:00 AM || Hurricane N/A |1 [o [1om [19.8M
10 SCZ045 - ||09/05/1996 10:00 AM | Hurricane N/A [0 |lo [0 0o
050 |
11 SCZ046  {09/05/1996(10:00 AM || Hurricane N/A [0 {0 |0 0
12 SCZ046 10/08/199603:00 AM || Tropical Storm ~ |N/A |0 [0 |0 0
13 SCZ034 [ 10/08/1996|04:00 AM || Tropical Storm = ||[N/A |0 [0 |0 0
14 SCZ050 | 08/26/1998| 08:15 AM || Hurricane N/AJ0 o |o 0
15SCZ034 - | 08/26/1998|12:00 PM | Hurricane N/A 0 o [3.8M |0
16 SCZ034 - | 08/30/1999]|12:00 AM || Hurricane N/A 0 Jlo Jo 0
046 '
17 SCZ034 - |09/15/1999 | 06:00 PM || Hurricane N/A 0 o fo 0

11046

18 SCZ040 -  ||09/15/1999]12:00 PM | Hurricane NAlo lo l17.0M o
042>045 - ~ '
047>050
19 10/17/1999/ 12:00 AM || Hurricane INafo fo o 0
SCZ044>045 - :
050
20 SCZ040 - |/09/17/2000| 08:00 AM | Tropical Storm ~ |N/A |0 ||0 |0 0
042>045 - ~
{l 048>050
21 SCZ045-  ||08/14/2004| 07:00 AM | Hurricane/typhoon|[N/A [0 0 [0 0
050 .
22 SCZ034- | 08/14/2004]/08:00 AM | Hurricane/typhoon||N/A [0 |3 [65M [0
046 | :
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23
SCZ7044>045 -
050

08/29/2004

06:00 AM

Tropical Storm

N/A

0

0

16.6M

0

24 SCZ017 -
023>024 -
032>033 - 039

108/29/2004

09:00 AM

Tropical Storm

N/A

320K

25 SCZ016 -
029-031- 036
. 038

08/29/2004

09:30 AM

Tropical Storm

N/A

26 SCZ016 -
030>031

09/07/2004

04:30 PM

Tropical Storm

N/A

27 SCZ043 -
047>050

09/28/2004

05:00 AM

Tropical Storm

N/A

TOTALS:

56.800M

20.400M

= -Top of Page
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Query Results

- 14 HURRICANE & TROPICAL STORM event(s) -

were reported in Georgia between 01/01/1950 and

- 09/30/2004.

10of3

Click on Location or County to display Details.

Mag:
Dth:
Inj:
PrD:
CrD:

Magnitude
Deaths

Injuries

Property Damage
Crop Damage
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Georgia :
Location or County Date - Time Type Mag| Dth||Inj| PrD CrD
1 Southwest And South || 10/04/1995 || 0000 Hurricane ||[N/A [0 |0 ||0 110
C ' Opal :
2 GAZ116>119 - | 07/11/1996)/10:00 PM | Hurricane |[N/A {0 |0 |0 0
138>141 ~ ’

113 GAZ121 - 124>125 - |109/03/1998 || 12:00 AM | Tropical N/A |0 |0 ||650K 0
127 - 129>131 - Storm -
142>143 - 145 - 148 -
155>157 - 159>161
4 GAZ087>088 - 09/15/1999|12:00 PM ||Hurricane |[N/A |0 |0 [|0 0
099>101 - 114>119 - :
137>141 ' ,

5 GAZ039 - 050>051 - ||06/11/2001 || 03:00 PM Tropical N/A|0 (0 {O 0
060>061 - 073 - 107 ) Storm

6 GAZ142>143 - 146 - || 09/14/2002{/06:00 PM | Tropical N/A |0 |0 ||5.7M 2.2M
155>158 Storm _

7 GAZ001>009 - 09/14/2002{/11:00 AM | Tropical N/A |0 |0 |0 0
011>016 - 019>025 - ' Storm

027 - 030>039 -

041>062 - 066>076 -

078>086 - 089>098 -

102>113 v ‘ v

8 GAZ001>009 - 07/01/2003112:00 AM || Tropical ~ ||IN/A |0 {0 |0 0
011>016 - 019>025 - || - Depression

027 - 030>039 - - ‘

041>062 - 066>076 -

078>086 - 089>098 - .

102>113 _

9 GAZ120>122 - 09/05/2004 104:00 PM | Tropical N/A |0 10 }22M 0

.11124>129 - 142>148 - ’ * || Storm
155>160 ‘
10 GAZ132>136 - 09/05/2004 1 12:01 AM | Tropical N/A |0 |0 |0 0
149>154 - 162>166 . || Storm '

11 GAZIZ'O>123‘- 125 |/09/15/2004| 12:00 PM | Tropical NAlo fo [2.0m 0
- 129 - 142>146 - Storm '
11155>161 A
E2 GAZ132>136 - 09/25/2004|12:00 PM | Tropical N/A'J0 10 |10 0
1149>154 - 162>166 Storm e |
13 GAZ125>127 - 09/26/2004| 06:00 PM || Tropical ~|N/A {0 (0 [2.2M 0
129>131 - 143>148 - Storm
156>161

1/18/2005 1:47 PM
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. —I:ICDC: Query Output h ://www4.ncdc.noaa.go'v/cgi-win/wwcgi.dll?wwevent~stonns
. ttp

. |1 14 GAZ087>088 - 09/27/2004 |1 02:00 AM || Tropical N/A |0 {0 |10 0
099>101 - 114>119- | Storm
1137>141 '
TOTALS:|0 |0 [12.800M|2.200M

E Top of Page

& NCDC / Climate Resources / Climate Data / Events / Storm Events / Results / Search / Help

This page dynamically generated 18 Jan 2005 from:
http.//'www4.ncdc.noaa.gov/cgi-win/wwegi.dil?wwEvent~storms
Please send questions or comments about this system to Stuart. Hznson@noaa gov

Please see the NCDC Contact Page if you have questions or comments.

30f3 . 1/18/2005 1:47PM
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Species Information '

The Office of Protected Resources works
to conserve and recover specles listed
under the Endangered Species Act (ESA)
and the Marine Mammal Protection Act
(MMPA) in partnership with NOAA
Fisheries Reglons and Science Centers,
environmental organizations, industry
groups, other Federal and state agencies,
and the academlc community.

' Species Numbers, Types, and Status

There are 1,290 U.S. species* listed
under the ESA The Office of Protected
Resources manages mostly marine and
anadromous species, and the U.S. Fish
and Wildlife Service manages the
remainder of the listed species, mostly
terrestrial and freshwater species.

The Ofﬂce_ of Protected Resources
manages:

] ESA-listed speci

x 43 species of concern

a approximately 175 marine mammal
s_tp_cﬁ listed under the MMPA.

Threats

Key threats to marine species are largely
due to human Impacts, including
accidental capture In fishing gear, habitat
destruction, pollution, overharvest, and
ship strikes. These threats may contribute
to a species’ status as threatened or
endangered. For moré information on
threats, please visit our web pages for
each spemes group

For More Information

egrated Taxonomic Informati
System
Marine Mammal Stock Assessment
Reports
Recovery Plans
Status Reviews.

u S. Fish & Wildlife Servnce Endangered

http://www.nmfs.noaa.gov/pr/species/

Page 1 of 2

Marine Turtles

" Anadromous
Fish

How You Can Help

Report a Beached Mgnne
Report Wildlife Harassmer

Call NOAA's Office of Law §
24-hour hotline:
(800) 853-1964

*gpecies is defined as sp
subspecies, distinct popul.
segments (DPSs), or Evol
Significant Units (ESUs), ¢
on how they were listed u
ESA.

Learn about marine

..6/28/2005
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Species Program
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.- News and Hot Topics

conserwng protected manne resou ces and maintainmg marin
,  biodives s: Ui
rine’

, Purpose of the Species of éoncern list:
o Identify specles potential |)1/ at nsk
o ldentify data deficiencie eqd uncertamtles in.
- species’ status and threats; o _

« Increase public awaren ss;’ bout those species; [

« Stimulate cooperative rest arch efforts to obtain| |
the information necessan g to evaluate spemes
status and threats;and| [\ - - :

« Foster voluntary efforts o conserve the speCIes
before listing becomes warranted

Why are Most Former Can ldate Species Now “Species of Concern "?

Under the ESA, a Candidate pecies is one that is being’ cansidered for listing as an
endangered or a threatened ;:emes Most former Candldate ‘Species had uncertain biologic
status and threats, but were of actlvely} being consndered fOr listing under the ESA. In fact,
former Candidate Specues hqd ndergone an ESA blologlcal 'status review determining that
was “not warranted,” but signifi cant concems or uncertalntles remained regardmg their extm
“risk and/or threats. co _Iv “\ : _

: ; ;mamtams these specnes are n
04 View the Ofii cnal Notice). Or

4_..4
5
®
N
J-P
:r
o
z
c;)
3
: 5 -
=
Q-

To better reﬂect the purposes
- considered“Species of Conc rgt*?' (64 F 19975 - Apnl 1€
. those species that are being ely consndered for ESA
Neither status carries any p ce ural or,substantlve prot‘;

j "ns under the ESA.

For more mformatlon please ; our FrJequentIy Asked }

U stlons-on Species of Concern a
Candidate Species ; ,

Species of Concern Lisi

Common R
{.  name . ‘ . . : j o .
f (click for Gg::gizsd T Family ::dffsc:; - Population or Area of Conc:
i species o o , S v
| profile)
l
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Marine Mammals

PR

POV DU (PN PSRN

beluga Delphinapterus . :
whale leucas Monodontidae 1988 [JAK (Cook Inlet population)
[killer whale ||Orcinus orca  ||Dephinidae || 2001 WA (Southern Resident populatic
Fishes |
Carcharhinus - - . :
dusky shark obSCUIUS Carcharhinidae 1997 [lAtlantic; Gulf of Mexico; Pacific
sand tiger ||Odontaspis , B N .
shark faurus Odontaspididae || 1997 [|Atlantic; Gulf of Mexico
night shark C_archarmus Carcharhinidae 1997 ||Atlantic; Gulf of Mexico
sighatus
largetooth e e g - Noth and South America - tropice
sawfish Pristis pristis  ||Pristidae 1988 subtropical waters
barndoor , . Cape Hatteras, NC to Newfoundl
skate Raja laevis Rajidae J 1999 Canada
thorny skate |Raja radiata__|[Rajidae |l 2004 [[Atlantic-West Greenland to NY
Atiantic  \COPPEST ) d 1988 [North A Atl |
oxyrinchus cipenseridae orth America, Atlantic coastal w
sturgeon loxyrinchus \
Pacific-northern DPS* (including
. * coastal spawning populations fro
green Acipenser . Ly Eel River north, to the Klamath ai
sturgeon medirostris Acipenseridae 2003 Rogue rivers) and southern DPS'
(includes Sacramento River spav
~  [ipopulation); anadromous.
fabama (Alosa - Glupeidae 11997 ||AL, FL, anadromous
Pacific, anadromous. Puget
:glr:go n 223?0775/ nchus Salmonidae JI 1997 |ISound/Strait of Georgia and Soul
WA ESUs
steelhead ||Oncorhynchus . .
trout mykiss Salmonidae 1997 |{Pacific, anadromous. OR Coast [
Chinook Oncorhynchus . Pacific, Central Valley, fall and la
salmon tshawytscha Saimonidae 1897 run ESU
Atlantic l’ Atlantic, anadromous. Kennebec
salmon Salmo salar Salmonidae 1997 [[Tunk Stream, Penobscot River,
[|Croix River DPSs
rainbow Osmerus . . i
smelt mordax Osmeridae 2004 |Atlantic-Labrador to NJ; anadrormr
Brosme . . .
cusk brosme. Gadidae 2004 JlAtlantic-Gulf of Maine.
Pacific hake [|pferfuccius Gadidae 1999 ||Georgia Basin

AINAINNK
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| oo s
tica TX, LA, MS, AL, FL o
1991 Florida Keys

, 1991 lFIonda Indian River Lagoon

1991 Atlantic-FL, Antllles and Caribbee -
from Costa Rica to Guyana.

Indo-Pacific-Red Sea to the Tuar

north to the Ryukyus, east to Wa
Islands, south to New Caledonia,
throughout Micronesia; includes |

| |productus |1 @
man rove RIVU/US ; i
nvulus marmoratus a L
" llsaltmarsh ||Fundulus - ;i o
topminnow |jenkinsi N X
ke Menldla ‘
- snlver3|de conchorum '
opossum N R
rachyurus
l ll e"ﬁSh" b y . ‘. ‘ L '
striped Bairdiella S | PRSI
croaker |lsanctaeluciae ||~

Indo-Pacific-Red Sea and East A
the Line Islands and Samoa; nort
Yaeyama, south to the Great Bar
Reef and New Caledonia; Paulat
Caroline, Mariana in Micronesia;
it occurs in Guam, American San
CNMI and the Pacific Remote Isk:
Areas (Wake Islands).

200 4 Atlantic-Georges Bank and weste
Gulf of Maine.

 |lpamrotfish atur S
Atlantic Anarhichas. 1
wolff sh lupus 1
‘ .-lAtlantlc ,
Pacific-Central OR to central Baj¢
2004  ||California and Guadalupe Island

Tetrapturus -
' | [ Mexmo |
anCISpInIS i G g
1 () \Qi "

. ‘ Atlantic-Labrador to southem Ne»
It | - 2004 England.
. dn;mmondhay, e 1997 lNC to Gulf of Mexico
e ‘ ‘ i 1991 INC southward to Gulf of Mexuco
warsaw Ep inephelus M 1997 IMA to Gulf of Mexico
grouper nigritus
lNassau "Eplnephelus lSerramdae 1991 NC southward to Gulf of Mexico

httne/ammr nmfe nnaa onv/nr/eneried/cnnecern/ I e . . ) 6/28/2005
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lgrouper | striatus L | |
Brachiopods
%é{%%é% Lingula reevii ||Lingulidae 2004 |Pacific-Hawaii, only Kaneohe Ba
r Mollusks |
T T Bl R e
plack faliolis  |Haliotidae 1999 |lOR, CA, Baja CA
Siam _|pitiots fuigons atotidae | 2004 |aSTe PoM Soneonton BA.
Zil:g?one ,I;{:rlrg?gghatkana Haliotidai 2004 gaAc.:iﬁc-Sitka, A, fo Point Conce
Anthozoans (corals)
Lgl;rg(fm 230%2?? Acroporidae 1991 vg:z’;eggapglgr;gci Gulf of Mexico ¢
sechom— Jhcropore, Joroporsee | 1001 aestom Al Gulfof o
|yaten JWentbos  Jacroporiae | 2004 [P Havat (Greohe Bay. W
oot [0ctineJoouingse | 1osn[Anic Wee inds, Berca
%ngfn AToRs acoporsse | 2004 [Hesten Al Gulof e

* NOAA Fisheries is reviewing the status of these Species of Concern as a result of petition to list ther
the ESA. Therefore, they are also considered to be Candidate Species

Contact Us | Related Links | Search | Regional Offices | Privacy Statement | Disclaimer |

NOAA Fisheries, Office of Protected Resources, 1315 East West Highway, Silver Spring, MD 20910
Fax:301-713-0376 Phone:301-713-2332

Vstoo i lhvmree cnann s annnmn envehimnlmannianlnnn~ann!
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National Park Service : o ' National Park Se
Nature & Science U.S. Department

EXPLORE TOPICS .
NPS » Nature & Science » National Natural Landmarks » NNL Guide » North Carolina » Green Swamp

Green Swamp : , ' Links
National Natural Landmark ’  National Natural Landmarks main

- IN BRIEF NNL Guide main
' . Search NNLs
Brunswick County - The T Diselaimer
H INNLs are not National Parks. NNL
’ 'argeSt and most unique - istatus does not indicate public
mosaic of wetland ownership, and many sites are not
open for visitation. )

communities in the
. Carolinas. The site is
also a refuge for rare animal species. Owner: Private

'DESIGNATION DATE
May 1974

Photo of Green Swamp

TOP OF PAGE

update on 02/05/2004 | hitp://iwww.nature.nps.gov/inni/Registry/USA_Map/States/NorthCarolina/NNL/GS/index.cfm | Email: Webmaster
This site is best viewed in Internet Explorer 6.0 or Netscape 7.0

httn://www.nature.nps.eov/nnl/Registrv/USA Mano/States/NorthCarolina/NNL/GS/index.... 10/27/2005
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Search the
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Canadian Species Fgrmg Well in Global Context o ‘Bio.ﬂive“lv’sity‘ Hlnsig}
But More than 360 Are of Global Conservation Concern (9.27. 05) :
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& Program Narrative

The Nature Conservancy's North Carolina Chapter began its
prescribed fire program in 1985 in the Green Swamp in the Southeast
Coastal Plain. The chapter currently has 13 preserves covering

20,000 acres under fire management. Four additional preserves are

targeted for future fire management.

For the past decade, the chapter has conducted prescribed burns on
an ecosystem level. These burns are designed and timed to mimic.
fire regimes under which the natural communities evolved, while also
protecting and promoting the associated indigenous rare species.
North Carolina conducts prescribed burns year-round, but mostly in
the growing season to mimic wildfires as a key process. The chapter
uses a nomadic fire crew which they share with the South Carolina
and Virginia chapters of TNC, along with trained volunteers.
Conservancy staff have developed preserve goals and state
transition models for major natural communities with support from the
NC Natural Heritage Program. Research and monitoring focus on
rare species and experimental burns. TNC will redirect the fire
management if its ecological goals are not achieved as determined
by post-burn evaluations.

The Neck Savanna a flre-dependent longleaf pine savanna in Green Swamp, NC
Photo by North Carollna Field Office staff

The longleaf pine communities on the Conservancy's coastal
preserves are renowned for their high diversity of herbaceous species

(often more than 30 species per square meter) and endemic species

such as Venus flytrap (Dionea muscipula), and rough-leaf loosestrife



¢

(Lysimachia asperulifolia). Frequent fires (1-10 year return intervals)
are critical to maintain the open character of the savannas. Open
conditions are an important environmental factor for the health and
persistence of associated rare species such as the red-cockaded
woodpecker (Picoides borealis), Venus flytrap moth (Hemipachnobia
subporphyrea), the Harper's wireleaf dropseed (Sporobulus
teretifolius), and the pineland plantain (Plantago sparsiflora).

_The chapter's staff also conducts prescribed burns in three clay-

based Carolina bay preserves located in the inner coastal plain.
Carolina bays are shallow, elliptical depressions that are seasonally
wet and provide critical breeding habitat for amphibians such as the
tiger salamander (Ambystoma tigrinum), dwarf salamander (Eurycea
quadridigitata), and Carolina gopher frog (Rana capito capito). They
also support rare plant species such as Canby's cowbane (Oxypolis
canbyii), and the awned meadow beauty (Rhexia aristosa).

Prescribed burning helps to restore the longleaf pine communities on
the sandy bay rim, and maintains open conditions in cypress
savannas in the bays themselves. Past fire suppression allowed
loblolly pines to become established on the bay rim and seed into the
bays. If there is no fire to kill loblolly pine seedhngs and consume
organic matter in bays, succession toward pine forest in the bays
seems to accelerate. Bays with a heavy loblolly pine canopy are no
longer suitable habitat for the rare species targeted for protection.
Smoke management is the greatest challenge when prescribed
burning here, especially as more and more development occurs in
the surrounding area.

i 4 1 % &
Pretty Pond Bay, four months after a growmg season prescrlbed burn
Photo by Margit Bucher

The chapter is also using prescnbed burning in the restoration and
management of Piedmont prairies near Charlotte, and to maintain an
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open habitat for rare pitcher plants in a seepage bog in the southern
Appalachians.

& Major Project Overview

The Green Swamp Preserve (15,729 acres), located in southeastern-
North Carolina, has extensive, contiguous areas of organic soils
(13,900 acres) supporting pocosin and pondpine woodland. These
communities form 3-10 foot tall thickets of evergreen shrubs which
are difficult to traverse. They have high fuel loads (10-20 tons/acre),
and are notorious for erratic fire behavior. Organic soils, high fire
intensity, erratic fire behavior, sea breezes, and extreme difficulty in

~ establishing fire breaks create challenging conditions for prescribed

burning as well as wildfire control (which is quite important to the
surrounding timber plantations). Pocosin fuels tend to either not burn
or burn with great intensity from late February though May, the fire
season in North Carolina.

Expenetal pocoi bums in the Green S mp. The unit at the bottom was
burned with wet organic soils, the unit in the back with dry soils.
Photo courtesy of Gary Curcio, NC DFR

So far, the North Carolina chapter has conducted two experimental
burns in these systems in conjunction with the US Forest Service's =
Intermountain Fire Sciences Lab, with extensive support from the NC
Division of Forest Service. The experimental burns supported lab
results predicting the moisture content at which soils would ignite or
extinguish.
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For more information on these experimental burns in the Green
Swamp

| Green Swamp Burn Units

,,v_;_l___,___.,,__.__.._ﬁ..,-_-.m iz

05 0 05 1 Mies
e .

% 5/ Nelor Boads
2/ Winer Roads
I/ Rivers gred Btreams
] Savanns Bum Units
| Pocusin Bum Unilts
: 1990 Wiikifire Anes
Pond Pine Bumi Unis
7} Green Ewamp Fresamve

Map showing burn units within Green Swamp Preserve

“TNC monitors the vegetation response to the different depth of burns
using permanent plots. The knowledge gained from these will feed

into the stage transition models, future fuel maps, and future burn
plans. The NC chapter needs customized fuel models for the range of

developmental stages in the pocosin, more detailed mapping of the
fuels, and more research into prescription parameters to conduct
larger prescribed burns in pocosin. They also need to find ways to
construct fire breaks with less severe long-term impacts than plow
lines to effectively and safely prescribe burns and control wildfires
with minimal impacts on the soils and plant communities.

&Cooperative Agencies/Fire Management Partners

Following is a list of current cooperative agencies:

Cooperative Agency | Contact Information



NC Division of Forest Resources-Region 1

Jim Sain

Rt. 7, Box 88, Stallings Field -Gary Curcio
Kinston, NC 28501 252-520-2402
NC Natural Heritage Program - . _
Division of Parks and Recreation, DENR Mike S chafale .
: Community Ecologist
P.O. Box 27687 . 919-733-4181
Raleigh, NC 27611
USFS, Intermountain Fire Sciences Lab Kevin Ryan, Roger
P.O. Box 8089 Hungerford
Missoula, MT 59807 406-329-4807
USFWS-Alligator River National Wildlife
- Tom Crews
Refuge Fire Managément Officer
P.O. Box 1969 252-473-1131
Manteo, NC 27954 '
NC Plant Conservation Program Cecil Frost
P.O. Box 27647 919.733-3610
' Raleigh, NC 27611
TNC Virginia Chgpter Judy Dunscomb
1233-A Cedars Ct. 804-295-6106
Charlottesville, VA 22903
TNC South Carolina Chapter Dale Soblo
P.O. Box 5475 803-254-9049
Columbia, SC 29250 w

North Carolina Prescribed Fire Management Summary
YEAR # OF BURNS ACRES BURNED
1989 2 25 '
1990 3 570
1991 2 90
1992 7 207
1993 7 1179
1994 5 183
1995 4 955
1996 6 153
1997 14 357
1998 10 . 291
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2000

10

337

ﬁNorth Carolina Fire Program Contacts

The following is a list of TNC personnel who actlvely work with the
North Carolina Fire Program

Name Location Contact Information
Margit Bucher | North Carolina Field Office
Margaret Fields|4011 University Dr., Suite 201 . 919-403-8558
|1 Maura High Durham, NC 27707 E-mail: mbucher @tnc.org
SE Coastal Plain Office '
Dave Fowler Bldg. 4, Unit E _
Fire Ecologist | 2725 Old Wrightsboro Rd 910-762-4352
- Wilmington, NC 28405
122 S. King St. -
Jeff Horton P.O. Box 568

Windsor, NC 27983

919-794-1818
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ABOUT US  WHATYOUCANDO NEWS & EVENTS CONTACT
: ‘jpmwmh LAND INFO RESOURCE.  CAMPAIGN FOR SPRINGER'S P

The North Carolina Coastal Land Trust is a non- prof“ it MED

organizatlon formed in 1992 to help protect locally and regionally
“valuable natural areas and waters. Since its inception, the Coastal
-Land Trust has protected over 30,000 acres of barrier island
ibeaches, riparian corridors, and otHer special natural areas.

We would like to extend a special thank you to our C_porate
SJLQ!l&QEs

< View
CHRREN T EVENTS 4 Acrc

l
Nov 5, 2005 2nd Annual erghtsville Beach Kayak Race
loct 22,'2005 - Family Fun Day at Cool Springs, New Bern

‘Oct 16, 2005 - Second Annual Outer Banks Land Trust Day
-Oct 15, 2005 - Second Annual Quter Banks Land Trust Day
Oct 1, 2005 - Ma
Sep 17, 2005 - C;

NEWS RELEASES

Oct 26, 2005 - Fundraising and Outreach Assistant Position
Open

The North Carolina Coastal Land Trust is seeking an exceptionally
organized, detail-oriented |ndiv1dual to serve as a part-time
Fundraising and ...

Sep 30, 2005 - Saving land yields results
Weyerhaeuser, one of the nation’s largest forest products
ompanies, did something unusual five years ago: It agreed not to

We are pleased to announce that we now have
some great Coastal Land Trust logo tee-shirts
for sale. They are Patagonia organic cotton tees
in both men's and women's long sleeve and
short sleeve and come in some great fall colors.
The t-shirts are being sold for $12 for short
sleeve and $18 for long sleeve and are available
' by mail or through our office. We can ship!,

please call office.

®2004 North Carofina Coastal Land Trust. Funding for this‘ website made possible by Progress Energy Foundation.
North Carolina Coastal Land Trust | 131 Racine Drive, Suite 101 | Wilmington, NC 28403 } (910)-790-4524
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Cape Fear River Basin Water Supply Plan http://www.ncwater.org/ Water_Supply | Plannmg/bape Fear Basm_...

NCDENE. 207

About DWR » Contact Us » Jobs = News s Staff

Cape Fear River Basin Water Supply Plan

On 12 July 2000, the Environmental Management Commission's (EMC) Water Allocation Committee directed the

Division of Water Resources to prepare a Cape Fear River Basin Water Supply Plan by September 2001. The initial

purpose of this Cape Fear River Basin plan is to give the EMC a review of long-range, basinwide water supply issues
“before making Jordan Lake water supply allocations (see Future Plans).

The Cape Fear River Basin Water Supply Plan will in no way dictate the future water supply activities of local units of
" government. Rather, the plan will rely upon information provided by local governments in their own plans and on other
public information to project long-range water supply needs and how those needs might be met. The plan will identify ‘
future water supply requirements and water supply sources for that portion of the Cape Fear River Basin located above
Lock and Dam #1. The plan may evaluate several water use scenarios to determine their effects on Basin water
resources. These scenarios should not be interpreted as recommendations of the Division of Water Resotirces.

Basin Water Supply - Water Supply Allocation
Planning ¢ Jordan Lake Water Supply Allocation
¢ Framework

Reports & Publications

Data & Modeling ® Cape Fear River Basin Water Supply Plan, Draft 2 (March 2002, 2.00 MB)
® Cape Fear River Basin Model . ¢ Cape Fear River Basin Water Supply Plan, Draft 1 (December 2001, 2.18
e Review model results MB)

® Status Report (August 2001)

_If you have any questions or comments contact Phil Fragapane at phil. fragapane@ncmail.net or
(919)715-0389. ,

NC DIVISIOI‘I of Water Resources, DENR 1611 Mail Serwce Center Ralelgh NC 27699-1611 Last Modified: 05 31 .2005
Phone: (919)733-4064 Fax: (919)733-3558 .

l1ofl ' ' 10/26/2005 11:47 AM



. http://ncdst-web2 treasurer.state.nc.us/lgc/units/D_09.ht

North Carolina
Department of State Treasurer
Financial Information

NCDST 2005 | Brunswick County

Financial Profile } General Fund | Enterprise Funds | Cash, Investments and Financing
Capital Resources and Expenditures for Schools | Annual Financial Information Report Detail
Financial Graphs and Comparisons | Download Excel 97 Version of Financial Summary

Institute of Government North Carolina Counties Web Site
Economic Development Information System (EDIS) County Profiles

Go to North Carolina County and Municipal Financial Information Home Page

Go to Brunswick County Map Page

The audit report thatv is not due until 12/01/2005 has not been received as of
09/27/05The AFIR report that is not due until 12/01/2005 has not been received as of
09/27/05 \

Note: All data unless otherwise specified is for the 12 month period ending June, 30th of thé designated year

‘ | Brunswick County - - '
County Revenues and Expenditures ' _ .
}Financial Profile 2005 2004 2003 2002 2001 2000
Go to top of page
Revenues by Source ,
~ |Property Taxes $0 68,478,690 62,753,365 60,982,737;  55,689,742. 52,822,490
Other Taxes 0 5,509,615 3,932,679 3,165,825 2,512,047 2,748,573
Sales Tax 0 16,636,215 14,157,057 12,645,932 12,233,671; 11,664,082
Sales & Services : 0 22,550,893 19,247,677, 16,108,379 15,998,390; 15,415,234
Intergovernmental 0 14,941,387 23,317,734, 17,826,562 14,181,080: 17,944,250
Debt Proceeds 0 59,562,852 18,320,000 0 54,300,000: 13,000,000
{Other Miscellaneous 0 5,924,863 - 4,321,835 4,968,683 8,262,924 6,452,604
Total $0. 193,604,515 146,050,347 115,698,118 163,1 77,854 120,047,233
Expenditures by Function: :
Education _ $0 41,638,556/ 43,163,940 48,312,910 30,681,898 27,483,952
Debt Service 1 17,040,211 13,013,098 13,671,262 11,403,247, 9,278,017
Human Services 0 19,444,080: 18,667,682 18,451,159 17,316,897 17,271,251
General 0 18,192,279 16,223,184, 19,959,762 20,793,797 13,540,497
Government
Public Safety 0 18,789,409 13,926,294 12,749,865 12,322,973 12,682,431
Other 0 35,436,018 36,080,513 » 33,723,770 26,163,736 24,652,340
Totl " S0_150,540,553 141,074,711, 146,868,728 118,682,548 104,908,488
, Expenditures by Object , o
E Salaries & Wages 50 24,321,740 22,476,699 20,693,689 19,303,659. 18,324,365
R Capital Outlay 0 14,739,072 14,158,201 18,854,530_ 14,137,334 _ 9,235,298
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Other Operating ‘ 0 ' 66,425421 57,595,922; 55,534,379 51,569,137 47,357,732
ot 0 18549581 21,004,990 27997871 10942483 9,441,784
Public School 0 21,003,440 20,119,670 18,430,339 17,324,079 16,201,312
Other - - - 0 5,501,299, 5,719,229; 5,357,920 5,405,856 4,347,997;
Total ~ $0 150,540,553 141,074,7117 146,868,728, 118,682,548 104,908,488
Per Capita Revenues by Source
Property Taxes $0 838 793 793 756 757
Other Taxes 0 - 67 50 ) 41 34 40
Sales Tax 0 203 179; 164 166 168
Sales & Services 0 276 243 209 217 222
Intergovernmental 0 183 295 232 192 258
Debt Proceeds 0: 728 232 0 737 187
Other Miscellaneous 0 72; 55; 65: ‘ 112 93
Total $Q 2,367 1,847 1,504 2,214 1,725
Per Capita Expenditures by
Function P S
Education | $0 ‘ 509 547 627, 417, 396
Debt Service 0 208 165 178 155 133
Human Services 0 238 236 240 235 248
General 0 222 205 260 282 195
Government
Public Safety 0, 230 176 166 167 182
Other 0 433 ‘456 439 355 354
Total $0 1,840 1,785; 1,910 . 1,611 1,508
Per Capita Expenditures by Object , . :
Salaries & Wages e $0 297 284 269 . 262 263
Capital Outlay - 0 180 179: 245 192 133
Other Operating 0 - 812; 729 722 701 681
Public School | 0 27 - 266 364 148 136
Capital
F ublic School 0 257 255 240 235 233
Current
Other ) o 67 72 70 73 62
Total . ' $0 . .. 1,840 1,785 1,910 1,611 1,508
Group Average Per Capita
iRevenues by Source : : .
Not Yet -
1Property Taxes Available 420 402 388: _ 345 337
Not Yet . . :
Other Taxeg Available 46 42 41 37 38
* iNot Yet : T
Sales Tax - {Available 165 (141 132 132 135
. Not Yet = . ’ ' :
Sales & Services Available 132 126 » 109 103 108
Not Yet : - } _
| Intergovernmental Available ‘ 212 243 284, ‘ 285 . 304
- Not Yet - .
Debt Proceeds Available 65 86, : 110 118 48
. Not Yet
_Other Miscellaneous Available 38 37 34 . - 50 43
Total Not Yet 1,078 1,077 1,098 1,070 1,018

Availab}g
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1 1
Group Average Per Capita §
Expenditures by Function
Education . ot Yet 247 279 311 295 299
Available - _ ‘
. Not Yet %
Debt Service Available 84 i 99 75 67 66
Human Services [ OF Lo 297 291 290 289 289
Available . :
General Not Yet ,
Government . Available 89 50 89 87 77
Public Safety Not Yet 168 157 150 144 147
Available
‘Not Yet ; .
Other Available . 157 170 167 150: 138
Total Not Yet 1,042 1,086 1,082 1,032 1,016
Available
Group Average Per Capita
Expenditures by Object
‘ . Not Yet ' :
Salaries & Wages Available 259 252 . 251 240 240
. Not Yet
Capital Outlay Available 63 73 76 73 62
: . ‘Not Yet : ' :
Other Operating Available 397 401 363 348 344
Public School Not Yet :
Capital Available 59 100 130 122 128
Public School Not Yet i ‘
Current Available ‘ 164 159 160 153 151
Not Yet ' ‘
Other Available 100 101 102 96 91
Total Not Yet 1,042 1,086 1,082 1,032 1,016
Available
INumber of -
Reporting (AFIR) 0 27 27 24 23 23
Counties in Group _
 {Average Population 0 1,907,545 1,895,064 1,725,572 1,663,592 1,595,035
of Group ‘ 4 o
(General Fund 2005 2004 2003 | | 2002 2001 2000
Go to top of page . ‘ } S
General Fund revenues $0 112,232,226 99,540,474, 96,314,129; 90,694,701 88,703,368
General Fund expenditures 0 102,276,143 93,721,754,  88,954,119; 84,219,218 76,823,692
Operating transfers in 0. 7,422,668 5,030,359 3,680,297 5,526,949 4,506,980
Operating transfers out 0 8,47818 8,697,216 ‘ 9,181,231 11,576,409 10,147,345
Proceeds from capital leases and ‘ i of
installment purchases 0 0 0% 0 0 0
Other items 0 513,131 0 [ 0 0
Excess of revenues and other ; o : ,
isources over (under) expenditures ~ $0 9,244,064 2,151,863 1,859,076, 426,023 6,239,311
;and other uses L
Fund balance available (FBA):
In dollars $0 44,505,018 34,434,194,  35211,748 34,913,423 35,645,042
FBA as a % of GF '
Net Expenditures: : :
Unit's FBA % 0.00%: 40.12% 33.62% 35.88%: 36.45% 40.98%
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Group weighted.  Not Yet o ' o/l | o o 2 700
average FBA % Available 22.71% - 19.36% 18.36% 17.52% 18.20%

;‘;‘;;":;gg‘ﬁ A Nt 19.57% 21.81% 21.75% 084%  2143%
[Number of , .
Reporting Counties 0 27 27 " 24 .23 23
in Group (Audit) ’

Enterprise Funds:
Go to top of page
'Water/Sewer

|

Combined financial results:
'Working capital $9,895,480 $4,314,044 35,871,568 $5,645,615, $0
Net income , 3,579,025 7,039,769 4,622,608 5,317,403 0

[Cash, Investments and Financing | 2005 2004 2003 2002 2001 2000
iGo to top of page

Population at July
1st of the Previous 85,034 81,810 -~ 79,054 76,904 73,692 69,577

Year

50,000- : 50,000 - 50,000 - 50,000 - 50,000 - 50,000 -
99,999 99,999 99,999 | 99,999 99,999 99,999
(Cash & Investments 0 83996338 69,257,700 66,892,185 62,914,870, 62,171,562

at June 30th . . ’

[nvestment Earnings; 0 761,842 852,662 1,426,021 3,428,041 3,402,935:

Tax Rate Equivalent 0.0000 .  0.0058 0.0078 00138 00349  0.0354
te ivalent ’

(T;ﬁx;a we?g}xtda Not Y et

Available

average

Tax Rate Equivalent

Statewide weighted

average

Latest year of 2003 2003 1999 1999 1999 1999

Revaluation ;

January 1, Prior R ) . :

Year Assessed 13,459,362,571113,169,445,376 10,869,982,673]10,303,652,171] 9,818,026,1789,608,830,149

[Valuation 5 ‘ .

Tax Rate 0.5400 0.5200 0.5925 0.5925 0.5650 0.5500

 [Tax Rate Group 0.6147 0.6161 0.6381 0.6287 0.6076 0.6291

weighted average : .

Tax Rate State Wide 0.6460 0.6630 0.6686 0.6684 0.6548 0.7069

Assessment : '

to.Sales Ratio 87.38 100.00 81.22 85.77 93.21 100.00

Assessment _ )

-to-Sales Ratio 9168 . 9286 88.66 89.09 84.56 87.03

Group Average ' ‘

: B Assessment C ~ )

-to-Sales Ratio 91.52 91.40 88.96 89.36 87.85 86.74

- Statewide ' . :

} Assessed Valuation

! adjusted for

Assessed to Sales

Tax Rate Adjusted | 0.4719 0.5200: 0.4812] 0.5082 0.5266 0.5500

Population Group

0.0068 0.0112 0.0160 0.0364 © 0.0370

{

Not Yet 0.0067 0.0112 0.0184 00411  0.0388

Available

15,403,253,114/13,169,445,376 13,383,381,769{12,013,1 1-9,005' 10,533,232,6779,608,830,149
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Tax Rate Adjusted
Group weighted
average

'0.5635

0.5721

- 0.5657

0.5601

0.5137

0.5475;

Tax Rate Adjusted
Statewide

0.5912)

0.6060

0.5948

0.5973

0.5752

0.6131

Percent Collected

0.00

196.03

94.42

94.89

95.45

9546

Percent Collected
Group weighted
average

Not Yet
Available

95.70

- 95.00:

95.42

95.31

95.42

Percent Collected
Statewide weighted
average '

Not Yet
Available

96.70

96.36,

96.49

96.46.

96.72

Percent Collected
Excluding Motor
‘Vehicles

0.00

96.77;

95.60,

95.76

96.23

96.23

Percent Collected
Excluding Motor -
Vehicles Group
weighted average

Not Yet
Available

96.90

96.33

96.72

96.83

96.90

Percent Collected
Excluding Motor
'Vehicles Statewide

Not Yet
Available

97.78

97.46

97.63

97.67:

97.94

Percent Collected
Motor Vehicles
Only

0.00

82.84

75.36

8044

82.70

. 83.12

Percent Collected
Motor Vehicles
Only Group

weighted average

Not Yet
Available

85.62

84.38

85.28

84.56

84.33

Percent Collected
Motor Vehicles
Only Statewide
weighted average

Not Yet
Available

86.69

86.77:

86.77

86.95

87.22

" iTax Uncollected

0

2,669,984

3,539,795

3,128,520

2,529,014

Tax Rate Equivalent

0.0000

0.0203

0.0326

0.0304

0.0258:

0.0000

iDebt Information

2005

2004

2003

2002

2001

2000

Population Group

50,000 -
99,999

50,000 -
99,999

50,000 -
99,999

. 50,000 -
99,999

50,000 -
99,999

50,000 -
99,999

Ratings:

Fitch

A+

A+

A+

A+

A+

Moody's

Aa3

Al

Al

Al

Al

Al

S&P

AA-

A+

A+ .

A+

A+

General Obligation Debt (GO) where the taxing power of the entire County is pledged to satisfy the
obligation. The figure does not include General Obligations of sub-divisions such as water districts
even though such obligations may appear on the County's financial statements.

Enterprise

$2,737,607

4,476,429

6,802,291

9,210,376

11,693,832;

14,208,122

General
Government

81,272,393

80,818,571

69,922,709

53,674,625

55,781,168

18,801,878

Total

.....34,010,000

85,295,000

76,725,000:

62,885,000

67,475,000

Total Per Capita |

1,043

971

818

916

474

Total Per Capita for
the Population
Group ‘

269

988

264

271

265

235

225

Total Per Capita
Statewide

704

685

- 644

587

560.

523

Total per Assessed
Valuation Adjusted

0.5454%

~ ifor Current Year

0.6477%

0.5733%

0.5235%

0.6406%:

0.3435%
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Sales -

'Total per Assessed
'Valuation Adjusted | '
for Current Year ~ 0.3500% 0.3600% 0.3800% 0.3800%: 0.3500%; 0.3500% -
Sales- Group '
Average .
Total per Assessed
Valustion Adjusted 0.8200%  0.8400%  0.8100%  0.7600%  0.7700%  0.7300%

or Current Year

Sales - Statewide , '
Total Authorized ) ‘ ‘
but not Issued 14,990,000 © 0 13,880,000, 32,200,000 111,311,378 114,528,445
Including Enterprise ,
Debt '

Installment Sales
Purchases and
Lease Obligations* _
--Enterprise* : 80 0 650,241 2,160,893 3,588,302 4,938,754
—General N 23,935,000, 25,272,304 19,334,061 21,360,092 23,330,210 9,226,568
Government :
Total* ‘ 23,935,000 25,272,304 19,984,302] 23,520,985 26,918,513 14,165,321
* The total only includes the contracts that require Local '
Government Commission approval.

Revenue Bond 39,447,388 31,540,000 0 0 0 °
Debt ' ‘ ‘

X%t:igebtl“s‘ed $63,382,388  56,812,304] 19,984,302 23,520,985 26,918,513 14,165,321

|County School Report 2005 2004 2003 2002 2000 | 2000
Go to tgm_]g()LM page

ISources of County Funding for Public ‘
iSchool Capital Qutlays:

iRestricted portions of local option

isales taxes: 7 . .
icle i 0, :
Aticle 40 (30% . 042,505 972,437 964,008 945327 945327
restricted)
- JArticle 42 (60% 1,859,005 1926504 1910939 1875348 1,875,348
restricted) . :
[nterest on restricted 33,746 48,402 85,882 207,710 207,710
jsales taxes ‘
Withdrawals from the State Public . - . :
School Building Capital Fund ! 5>1 081 151,081
Grants from Public School : :
Building Bond Fund | : | 1,204,768 1,204,768
Net proceeds from public school
debt financing? .
S::g:al obligation 13,880,000 18,320,000 13,000,000 - 13,000,000
{Installment purchase
icontracts
Interest on public 188,479 253,236 908,817 411,046 411,146
ischool debt proceeds ’ i i ‘ i :
{Unrestricted sources 5,777,464 66,968: 66,968
™ Total Sources 22,681,289 21,520,579 3,869,736 17,862,348  17.862,348

Deduct: Uses of Co'ungj Funding for .
Public School Capital Outlays:  : S
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Funded by Article 40 restricted
local option sales taxes:

}Public school debt ' : .
iservice (principal 463,984 519,498 527,655, 618,211 618,211
and interest) ’ '

ey P 622453 473499 417306 384017 384,017
Funded by Article 42 restricted
Hlocal option sales taxes:

Public school debt . _ A
service (principal 914,868 1,008,437; 1,071,301 1,255,156 1,255,156

and interest)
1;‘1‘3:; school capital - 1,227,333 919,147 847,258 779672 719,612

Funded by Public School Building
Capital Fund:

Public school debt
service (principal
and interest)
Public school capital: » 151.081 151.081
outlay . : ) | ) )
Funded by Public School Building
Bond Fund: 4

[P"bm school capital - 1,251,397 1,251,397
outlay

Funded by other sources:

Public school debt ;

service (principal | - 5,533,785 3,488,000 3,532,500
and interest) ' ' ,

Public school capital
outlay:

From Capital R , : Y.
Projects Funds 16,699,795 19,612,344 26,134,352 6,014,184 6,014,184

From General Fund :
and all other funds 598,955: 861,433 - 861,433
" [Fair market value of
assets donated to
ublic school county . )
Total Uses 25,462,218 26,020,925 33,129,327 11,315,151 11,315,151

Sources of county funding over (unider) } ) ; -
uses of county funding . 2,780,929: -4,500,346 29,259,591 6,547,197 6,54?1}?7

iAdd: Begmning Balance, July 1, Prior

Year

'Unexpended restricted portions of . : » :
llocal option sales taxes 3,621,447 3,656,870 3,443,972 3,000,092 3,000,092

Unexpended proceeds from other
isources restricted

for public schiool 23,093,860 12,697,555 = 42,054,545 6865041 6,865,041
capital outlay

Equals: Ending Balance, June 30,

‘Current Year
Total ending balance ' 23,934,378 11,854,079 16,354,425 16,412,330 16,412,330
Total ending balance comprised of ‘ 7 : -

B iUnexpended '

Irestricted portions of : ' '
llocal option sales 7 3,228,155 3,683,632 3,656,870 2,991,421 2,991,421

taxes




nexpended
proceeds from other
sources restricted _
for public school 20706223 8,170,447 12,697,555 13,420,909 _ 13,420,909
capital outlay .
iAdditional Information: _ -
Average daily membership _ 10910 10,749 10,578 10,285 10,142
Adjusted unit-wide tax rate 0.4719 0.5200; 0.4812! 0.5082; 0.5266 0.5500
Weighted average adjusted
unit-wide tax rate for population 0.5635 0.5721 0.5657 0.5601 0.5137) 0.5475
igroup '
Assessed valuation per student 1,207,099 1,971_1_!255 974,064 954,597 947,430
School bonds authorized and .
Unissued as of 3/31 of the 32,200,000 32,200,000: 70,500,000
following year
Annual Financial Information Report -
Detail 2005 2004 2003 2002 2001 2000
Go to top of page
Population at July :
1st of the Previous 85,034 81,810 79,054 76,904 73,692 69,577
Year v
1A:Non GASB34{General Fund Assets 49,869,151 - 47,685277 49,958,888
1B Fiscar |Ceneral Fund 6,319,287 6,089,888 5,775,548
Liabilities
2A: SUMMARY Debt Service Fund
Assets
2B Debt Service Fund
Liabilities
3A Enterprise Fund 80,925,256 80,322,600 77,012,790 -
Assets .
Enterprise Fund 3
.. 3B: Liabilities 15,953,772, 23,466,550: 20,509,213
Internal Service
4A Fund Assets
4B Internal Service
{Fund Liabilities
SA Special Revenue 20,583,634 21,585,155 _ 19,150,007,
. iFund Assets
Special Revenue 1.
5B Fund Liabilities 2,757,445 2,665,074‘ 2,706,689:
6A Trust & Agency 1,151,899 743177 642,723
Fund Assets :
Trust & Agency )
6B: {Fund Liabilities | 1,151,899 743,177 642,723
A Capital Project Fund] '25242,618 56735464 14,410,708
1Assets ; ‘ :
7B  Capital Project Fund, 1459948 2,664,856 944,600
Liabilities ;
iGeneral Fixed ,
8A Assets - Assets . 86,909,104 80,893,886 70,390,855
9B General Long-Term 87,380,800 90,759,328 39,250,416
iLiabilities \
‘Governmental ' -
1.5A: GASB34 Activities Assets 184,860,785 164,090,645,
iGovernmental y
1.5B FISCAL Activities Liabilities 125,076,321 108,261,951
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Business Type
3.5A SUMMARY | 20 “0Pe 1323602720 99,307,167
Business Type
3.5B Activitios [ obilties 39,727,431 10,253,351
6.5A Fiduciary Funds 4,572,611 11,980,979
Assets
6.5B Fiduciary Funds 4,572,611 11,980,979
Liabilties
10PART 2 Current Collections 64,507,757 59,851,207, 58,085,913 53,047,534 50,565,486
Of Unit Wide Levy N
Current Collections
11iTAX of Special Tax
District
12REVENUES [P rior Years' Levy 3,250,239 2,331,041 2,293,425, 2,067,578 1,784,306
Collections
13 Penalties and 712,481 568,660 603,399 574,630 472255
Interest
Collections of Tax _ ‘
14 Previously Written 8,213 2,457; 443
off ‘
15 Animal Tax
16 poed Stamp Excios 3,552,667 2130217  1,618323 1334552 1,376,599
17 Real Property '
Transfer Tax
18 igf? Tire Disposal 97,952 190,659 89,172 66,269 95,087
1% Local ) .
19 Govemnment Option |’ 7,371,470 6,339,193 6,247,375  5783,022  5474,325
Sales Tax : ; .
1/2% Local - ,
20 Government Option 3,141,684 3241458 3,213,659 3,239,122 3,107,674
Sales Tax (40) ’
1/2% Local . ‘
21 Government Option 3,098491 3,210,840 3,184,898  3211,527 3,082,083
Sales Tax (42)
1/2% Local -
21.1 Government Option 3,024,570 1,365,566
' Sales Tax (44) ,
22 ,Ir’::al Occupancy 832,935 793,002 761,786 731,179 640,700
23 Prepared Food Tax 2 _ )
24 911 Charges 801,977 602,091 625,361 204,401 441,574
Gross Receipts Tax
25 " jon Short Term
: Leased Vchicles s
White Goods :
26 Disposal Tax 29,102 ??,@0 | “28,604 27,895 27,590
27 Privilege Licenses . : 28,520
28 Other Licenses 194,982 288,250 42,579 147,751 138,503
Payments in Lieu of '
29 Taxes - US Forest 2,089 2,037 3,469 1,181
: Payments in Lieu of
SOFEDERAL Taxes-TvA |
: {Payments in Lieu of :
31_ INT,WOV Taxes-Other &
ENUES (Equitable Sharing of i A
_ 32REV ES [Fed. Forfeited Prop. o4
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General
33 Government .
34 . jPublic Safety 551055 176,532 1,171,309 447,374 203,380
35 Transportation - '
_ Streets
36 Transportation ~
Mass Transit
Transportation -
37 Other -
Transportation
38 Environmental 105,000 1,067,877 53,289 159,099 1,220,779
Protection
~ |Econ. & Phys. Dev. ' .
39 - Housing/Comm. 1,096,073 -4,280,579 2,261,317 2,160,438 2,139,663
Dev. :
Econ. & Phys. Dev.
40 |- All Other 62,500 51,598 2,623
41 g:s;“ Services: 1,700,760 1,401,575  1,545478 1255820 1,152,852
4 Human Services:
Mental Health
43 Human Services:
Hospitals .
44 Human Services: 7,463,311 7,008,948 6,958,618 6,729,341 8,518,590
Sacial Services . >
45 Human Services: All 70030 106,591
Other
46 Culture and 137,824 162,897
Recreation | :
47 Payments in Lieu of
. Taxes -~ State
4gSTATE ~ |Controlled 18002 19,780 19,235 28995 22,834
» Substance Tax i ’ i ? ’
49INTERGOV |tangibles Tax 523,604 522,763 532,141
Reimbursement
49.1IREVENUES Transitional Hold
Harmless Revenues
50 Wireless Enhanced 271483 107,252 84451 . 76,197
911 Service Charges _
51 Beer and Wine Tax 209,433 179,180 192,083 186,928
Court Costs - : _
52 Facilities, Jail and 401,055 234,375 273,492 232,701 231,919
Arrest Fees ‘ )
Public School )
53 Building Capital 397,164 151,082
Fund »
- {Public School
54 building bond fund 246,856 1,204,768
iFood Stamp
55 “{Purchases Tax 48,973 49,106 49,269
Reimbursement
Inventories Tax
56 Reimbursement 335,329 669,075 , 674,737
Senior Citizens ; ]
37 Exemption - 50%. 39,648 59,648
58 General 61,719 58,747 ; 15,000 66,157
Government - ' : .
32 . _PublicSafety | 107,449 - 93377 225678 186,893 87,894
60 Transportation 2,104247 3,036,628 200,201 207,014 51,114
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61 Environmental 212,390 4745973 2,811,802 136254 144,634
Protection
Econ. & Phys. Dev. _ .
62 Housing/Community 90,136 97,486 298,502 84,329 321,476
Dev
Econ. & Phys. Dev.
64 Human Services: 80,000 136,216 195,230 208420 372,983
Health _ - i
6 5 ' Human Services:
Mental Health
66 Human Services:
_Hospitals — , .
67 Human Services: 89,193 34,360 564 13,223
iSocial Services
68 FHuman Services: Al 232,087 207,629 247478 158526 153344
69 Culture and 153,966 150,531 126,721 13,695
. Recreation '
j0L0ocAL  [Other State 79,419 116,770, 104,433
Intergov. _
71INTERGOV Payrhents in Lieu of
Taxes - Local
72REVENUES (Ccperal 4,500
Government -
73 Public Safety 81,042 69,185 79,078 19,000
74 Transportation 17,380
75 Enviror.lmental
Protection
Economic And
76 Physical
Development
Human Services:
77 Health, Mental Hit 197,931
& Hosp
78 Hurpan Seryices:
Social Services
79 Human Services: All _
Other
Culture And
8OPERMITS Recreation. ‘ i 10,000
81:& FEES Building Permits 1,351,174 607,019 492,280 503,074 539,581
82 Registe__: _f)_f Deeds 1,399,447 1,154,825 746,914 534,938 421,762
83 Inspection Fees 224,123 128,193 . 115,128 117,610 128,305
84 Concealed Handgun 25,265 19,880 22,345 9,390
Permits
85 Other Permits 395,199 153,023 118,954 145,973 93,603
86SALES &  [Parking Revenues i .
87.SERVICES _ [Rents and Royalties 19,853 20,898 19290 17,683 19,290
88 Airport V ‘
89 IFire Protection
Charges x
90 Solid Waste 1,391,467 1,029,562 923,848 911,156 1,034,950
Ambulance and ‘
91 Rescue Squad 882,717 921,351 767,480 239,182 299,819
Charges
92; iICemeteries



93 Recreation Service 124,755 125,200 105,252 58,284 66,698
i Revenues )
94 Library Service 20,504 18,064 40,566 108,674 35837
Revenues )
Other Cultural and ’
95 Rec Service
Revenues
Client and Third
96 Party Payments - 878,890 592,344 658,312 583,466 470,566
Health
Client and Third
97 Party Payments -
Ment Hith
Client and Third ‘ »
98 Party Payments - 56,165 62,971 77,617 65,005 57,051
Soc Serv
| Client and Third
99: Party Payments -
: Cty Home
iMass Transit -
100UTILITY County Operated
101MISC. Other Sales and 1,575,134 1,761,873 1,823462 1275340 1,006,992
Services
102REVENUES g‘fr";‘s“d Sewer 17,601,318 14,715,414 11,692,552 12,739,600, 12,424,031
103 [nvestment Earnings 344,080 253236 1,111,502 1,882,883 476,385
- Bond Proceeds
: Investment Earnings ' :
104 Al Other Funds 761,842 852,662 1,426,021, 3428041 3,402,935
105 Special Assessments. 81,718 126,715 133,020 195,791 613,622
Private )
106 Contributions and 358,991 85,706 22,633 81,538 109,451
Other Donations :
" Sales of Materials '
107 L Fixed Asaots 119,366 4,950 44,739 600 142
Sale of Real
108
Property
109 1 Cent and 5 Cent 42,241 34,066 35,838 38,495 27,656
-iBottle Tax :
110 Mixed Drink
Surcharge : v
ABC Profit - .
111 Disteibution 30,000 24,000 24,000 18,000 24,000
12 Other Miscellaneous 791,417 877,560 675309 1306591 615,162
Revenues i
Proceeds of the Sale e ofa
113 o Bonde & Notos 55,894,087 18,320,000 38,300,000 | 13,000,000
Proceeds of Capital ,
114 - {Leases & Install 3,668,765; 16,000,000
Purch
115 Other
Fines and : :
116NON-REV 22l 379,279 355,244 441470 - 306,147 272,163
School - Current
H7RECEIPTS Levy Collections
118 School - Prior Years'
Levy Collections .
119 TTax Collections for 1,125240 2,482,434 2364183  3,634418 962,225
{Other Units . 7



120 Utilities Customers' 71,526 136,676 91,059 -, 77641 143,080
. Deposits .
121 Deposits Other Than
Utility .
122 Prepaid Taxes | 35,564 -6,961 -35815 .3,488 -3,504
123 Pfepald Privilege
Assistance Passed ,
124 Directly To 81,658,567 73,751,874 68,084,085, 58,963,176 52,429,392
Recipients .
125APART4  (O0veming Body - 100,606 94,594 89,693 98,642 89,562
Salaries & Wages
125BGENERAL |00veming Body - 135,723 138511 115,005 131,088 124,664
Other Direct ,
Governing Body -
125GGOVT Construction
Governing Body - ;
125D Purchase of P.P&E 8,563 143,977
126A Administration - 377,827 354,291 345,188 318,595 247,838
Salaries & Wages
126B Administration - 1,615,157 1,994,272 1,504,207 1,399,715 1,121,341
Other Direct
' Administration -
126C Construction
Administration -
126D urchase of P.P&E 30,509, 9,828 5,252
127A Elections - Salaries 135201 128,027 111,592 120,744 90,041
& Wages
127B [Elections - Other 132,085 156,260 120,363 110,190 107,352
~Direct
Elections -
127C Construction .
Elections - Purchase
127D of D PAE 6,830 33,009 9,680 11,470
Finance - Salaries & p oA
128A Wages 448,640 419,380 372,606 357,684 316,869 -
128B g‘i“;‘c"t"e - Other 204,137 262,750 222,300 220273 195,738
Finance -
128G Construction
' v Finance - Purchase
128D WfPP&E 10,632 1,676 5,205 966
129A EV“:;:S Salaries & 1,030,172 964,133 819,643 761954 718,762
129B Taxes - Other Direct 798,259 744,445 792,065 662,224 624,182
1 29C Taxes - Construction
Taxes - Purchase of o a
129D P P&E . 4,331 30,634 1 17,453
130A I\i(;fga:,s Salaries & 164,671 171,529 143,019 112,600 99,706
130B " ILegal - Other Direct. 78,266 128,441 130,864 205,936 70,407
¢ 130C Legal - Construction :
Legal - Purchase of
| 130D PP&E 3,573 1,925
Register of Deeds - . _ . ' 5
131A Salurios & Wages 543,827 463,952 393,902 358,498 358,156
‘ [Register of Deeds -- ,
131 _ OtherDirect | 15asa8 1202389 1029363 970,522



: Register of Deeds -
131G Construction
Register of Deeds - ' , '
131D purchase of b.P&E 19,348 6,840 32,318 2,232 9,040
Public Buildings -
1324 Salaries & Wages 1,464,129
Public Buildings - _
132B Other Direct 1,897,177
Public Buildings -
132C Construction
Public Buildings - ,
132D Purchase of P,P&E 730,625
1334 (Court Facilitics - 45,603 35,242 37,468 37,322
Salaries & Wages
133B Court Facilities - 71,993 101,602 88,022 115254 121,764
Other Direct R
1330 Court Facilities - 193,813 705,089 6047237 7533257 435,502
Construction
Court Facilities - :
133D Purchaso of P.P&E 2,171 23,349 54,818 74,395
134A Central Services - 979,650,  2,087269] 1981250 1821374 1,652,514
Salaries & Wages
134B Central Services - 4,022,332 4,690,741 4,167,521 3,954,463 3,637,271
Other Direct
Central Services -
1340 Construction 154,027 287,749
134D (Central Services - 125,396 504,397 323,542 549009 483214
chase of P,P&E i i i ’ i
Gen. Govt. All - ' :
135A Other - Salaries & 307,999 269,953 258,664 226,372 201,135
Wages ' , '
Gen. Govt. All . '
135B Other - Other Direct 239,170 217,737 434,372 249,941 357,650
Gen. Govt. All
135C Other - Construction 1,138,279
Gen. Govt. All ' 1
135D * |Other - Purchase of 9,700 8,450 6,387 4,500 13,150
P,P&E :
Sheriff &
136AIPUBLIC Communications - 3,282,426 3,062,156 - 2,881,640 2,612,894 2,491,585
' Salaries & Wages o :
Sheriff & 1 e .
" 136BISAFETY  |Communications - 1,389,539, 1,370,382 1,637,910 1,054,623 997,145
Other Direct ‘ ‘
Sheriff &
136C Communications -
" {Construction
Sheriff & -
136D Communications - 423,788 344,509 406,869: 388,692 546,860
" |Purchase of P,P&E - .
1374 {;‘:g‘eiala“es & 956,749 945386 608,776 462,838 440,856
137B Jail - Other Direct - 1,209,476 1,079,096 841,417 741,661 680,415
137C Jail - Construction 2,383,216 231,741 . ;
Jail - Purchase of ’ :
137D P PAE 7,402; 10,426 4,109
Emergency : ,
138A Communications - 799,119 672,495 587,139 526,637 502,766
Salaries & Wages :




138B

IEmergency
Communications -
Other Direct

2,330,483

889,235

224,209;

687,941

138C

Emergency
Communications -
Construction

138D

Emergency .
Communications -
Purchase of P,P&E |

69,832

256,103

115,028

-36,748

139A

Emergency
Management -
Salaries & Wages

146,696

156,276

111,440:

106,062; -

102,042;

139B

Emergency
Management - Other.
Direct

290,500

185,368

193,305

165,948

821,997

139C

Emergency
Management -
Construction

139D

Emergency
Management -
Purchase of P,P&E

142,350,

36,966,

74,130

30,406

26,195

140A;

Fire - Salaries &
'Wages

140B

Fire - Other Direct

325,000

346,325

607,119

1,380,505

1,277,423

140C

Fire - Construction

140D

Fire - Purchase of
P,P&E

141A

Inspectors - Salaries
& Wages

308,434

298,420

252,036

238,909

235,600

141B.

Inspectors - Other
Direct

137,196

132,000

105,456

98,950

83,538

141C

Inspectors -
Construction

141D

Inspectors -
Purchase of P,P&E

18,127

47,343

18,968,

142A

Rescue Units -
Salaries & Wages

1,865,309

1,670,049

1,611,046

1,478,143

1,401,613

142B

Rescue Units -
Other Direct

1,136,614;

1,180,904

977,115

943,094,

822,576

142C

IRescue Units -
Construction

170,225

142D

Rescue Units -
Purchase of P,P&E

220,032

169,042;

189,817

350,402

321,213

143A

Animal Control -
Salaries & Wages

© 247,295

235,825

185,930

177,074

168,047

143B

:Animal Control -
Other Direct

* 194,798

198,854)

193,389

172,935:

148,428

143C

/Animal Control -
Construction

111,783

547,423

143D

Animal Control -
Purchase of P,P&E

14,871

11,226

4,650

22,979

16,986

144A

Med
Examiner/Coroner - :
Salaries & Wages

' 144B

Med
§Examiner/Coroner -
iOther Direct

55,728

63,881

51,875

64,141

57,737

144C

Med
Examiner/Coroner -

Construction




144D

Med
Examiner/Coroner -
Purchase of P,P&E

145A,

" {Wages

Pub. Safety All _
Other - Salaries &

80,975

77,812

51,509

46,406

53,997

145B

Pub. Safety All
Other - Other Direct

106,748

96,047

86,603

97,102

145G

Pub. Safety All
Other - Construction

61932

145D

Pub. Safety All
Other - Purchase of
P,P&E :

20,108

680,801

23,581

16,556

146ATRANS

Improvements
Subdivisions and
Streets - Salaries &
Wages

146BPORTATION

Improvements
Subdivisions and
Streets - Other
Direct

146C

Improvements
Subdivisions and
Streets -
Construction

146D

Improvements
Subdivisions and

P,P&E

Streets - Purchase of’

147A;

[Parking Facilities -
Salaries & Wages

147B:;

Parking Facilities -
§Other Direct

147C

Parking Facilities -
Construction

147D

IParking Facilities -
Purchase of P,P&E

148A!

Airport - Salaries &
'Wages

148B

:{Direct

[Airport - Other

85,000,

85,000

- 80,000

66,000

66,000

148C

Airport -
Construction

2,961,258

2,358,617

374,399

210,334

148D

Airport - Purchase
of P,P&E

149A

Mass
Transit-County -
Salaries & Wages

149B

Mass
Transit-County -
Other Direct

149C

Mass
Transit-County -
Construction

| 149D

Mass
Transit-County -
Purchase of P,P&E

150B

Mass Transit-Private
- Other Direct

151A

Trans. All Other -
Salaries & Wages




savepass

P et I R

151B

Trans. All Other -
Other Direct

108,243

78,847

151G

Trans. All Other -
Construction

151D,

Trans. All Other -
Purchase of P,P&E

152AIENVIRON

Solid Waste -

{Salaries & Wages

294,752

278,291

252,386

251,279

243,094

152BMENTAL

Solid Waste - Other
Direct

8,871,884

8,551,040,

8,189,397

7,834,679

7,180,703

152GPROTECT.

Solid Waste -
Construction

1,514

32,517,

148,396

152D

Solid Waste - .
Purchase of P,P&E

70,346

62,451

8,983

169,694

153A

Drainage &
'Watershed - Salaries
& Wages

153B

Drainage &
'Watershed - Other
Direct

153C

Drainage &
'Watershed -
Construction

153D

Drainage &
'Watershed -
Purchase of P,P&E

154A;

Cemeteries -
Salaries & Wages

" 154B

Cemeteries - Other
Direct

154C |

Cemeteries -
Construction

154D

- iCemeteries -

Purchase of P,P&E

155A;

{Environ. All Other -
iSalaries & Wages

139,757

120,797

104,629

101,752

95,699

155B

~ iEnviron. All Other -

Other Direct

303,403

250,329;

258,724

319,228

374,537

155C

Environ. All Other -
Construction

155D

Environ. All Other -

.iPurchase of P,P&E

156A.ECON &

Planning & Zoning -
Salaries & Wages

399,922

354,198

336,109

329,272

284,029

- 156BPHYS

Planning & Zoning -
Other Direct

232,526

235,065

266,730

247,961

236,211

156CGDEVELOP.

Planning & Zoning -
Construction

156D

Planning & Zoning -
Purchase of P,P&E

2487

15,933

1,714

962

1,977

157A

Economic
Development -
Salaries & Wages

157B

Economic
Development -
iOther Direct

300,000

262,000

262,000

321,616

554,400

157C

{Economic
Development -
‘Construction

757,669,




157D,

Economic
Development -
Purchase of P,P&E

158A

Community
Development -
Salaries & Wages

207,913

203,297

176,148

157,312

150,467:

158B:

Community
Development -
Other Direct

3,782,314

3,777,383

4,346,005

~ 1,982,138

1,614,463

158C

Community
Development -
Construction

158D

Community
Development -
Purchase of P,P&E

14,876,

6,805

159A

Agriculture
Extension - Salaries
& Wages

321,669

326,126

326,191

305,046

240,835

159B

Agriculture
Expansion - Other
Direct :

239,571

249,907

170,360

148,130

106,651

159C

Agriculture
Expansion -
Construction

159D

Agriculture
iExpansion -

{Purchase Of P,P&E

7,000

18,563

13,980

20,684

13,087

160A:

Special Empl
Programs - Salaries
& Wages

160B

Special Empl
Programs - Other
Direct

160C

Special Empl

Programs -
Construction

- 160D

Special Empl
Programs - Purchase
of P,P&E

161A

Econ. Dev. All
Other - Salaries &

Wages

161B

Econ. Dev. All
Other - Other Direct

50,000

711,714

628,762

161C

Econ. Dev. All
Other - Construction

161D

Econ. Dev. All

. iOther - Purchase of

P,P&E

162AHUMAN

Health - Salaries &
‘Wages -

2,859,376

2,681,686

2,560,051

2,490,833

2,454,906

162B

SERVICES

Health - Other
Direct

1,829,848

1,662,855

1,576,889,

1,492,573

1,276,892

162C

Health -
Construction

162D

Health - Purchase of
P,P&E

138,409

91,141

423,378

114,494

112,850

163A

Mental Health -
Salaries & Wages

163B:

Mental Health -
iOther Direct

534,740

534,309

533,838

530,629

511,044



Mental Health -
163C Construction
Mental Health -
163D Purchase of P,P&E
164A, Administration.- 3,162,006 3281327 3,181,237 3,012,809 3,072,292
Salaries & Wages : .
164B Administration - 1,817,811 24584200 2,187,664 2,076,626 2,455,016
Other Direct
' Administration -
164G Construction
Administration - , g
164D Purchase of P,P&E 36,555 34,750, 33,556 65,889 105,812
165B Assistance Programs 4,501,528 3,703,613 3,887,192 . 3,951,594 4,307,978
- Other Direct
Hospital-County -
166B Other Direct
Hospital-Private -
1678 Other Direct
Other Human
168A Services - Salaries 68,156 64,257 58,704 61,122 55,700
& Wages
» Other Human ‘
168B Services - Other 34,671 37,908 30,103 26,271 22,667
' Direct : i .
Other Human
168C _ iServices -
Construction
Other Human
168D Services - Purchase 589
of P,P&E
Legal Aid - Salaries
1694 & Wages
169B Lt_agal Aid - Other -
Direct
Legal Aid -
165G Construction
Legal Aid -
169D Purchase of P,P&E
Human Serv. All
170A. Other - Salaries &
'Wages
Human Serv. All ‘ ”y
170B: Other - Other Direct 1,045,216 437,467 505,327; 503,537 388,364
Human Serv. All '
170G Other - Construction
Human Serv. All
170D Other - Purchase of
P P&E -
171AlcuLTURE  [Recreation & Parks 743460 658876 615,989 585679 557,776
- Salaries & Wages ‘ i
171BAND Recreation & Parks 772,024 ' 795248 690,297 675885 558,965
_ - Other Direct .
Recreation & Parks
171_CRECREA T. | Construction
‘Recreation & Parks
171D - Purchase of P,P&E 372,194 336,505 390,944 391,630 210,278
_iColiseum - Salaries
1724 & Wages “
1728 Cf)hseum - Other
Direct
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Coliseum -
172G Construction
Coliseum - Purchase
172D of P.P&E
. i Museums - Salaries
173A & Wages
1738 Museums - Other ' 45,000
Direct : )
Museums -
173C Construction
; Museums - Purchase
173D of P.P&E
174A Libraries - Salaries 486,792 446,323 426,722 393,595 380,292
& Wages . :
174B ]L)‘i‘:e?"s - Other ] 360,131 355,225 311,340 254064 229,701
_ | ibraries - ’
174C Construction ) »
. Libraries - Purchase A
174D . of P PAE 556,900 83,878 80,050 200,276 137,417
All Other - Salaries
175A & Wages )
1758 All Other - Other  § - . 83,650 128,550 - 151,727 173,432 81,772
Direct
_ All Other -
I7SQUTILITY o
" iAll Other - Purchase
175D of P,P&E
176A Water & Sewer - ' 2,352,609 1,054,732 1,812,082 1746212 1,618,186
Salaries. & Wages »
Water & Sewer -
176B Other Direct 5758013 5329920 4,401,530 5,113,149 4,528,656
176C - [Water & Sewer - - 4262411 8452521 9,163,951 2,622,174 3,418,700
Construction _ ,
Water & Sewer - : '
176D Purchase of b P&E | 1,448,032 374,862 350,726 705,670 188,617
177BDEBT =~ |Vater & Sewer - 598,130 494,612 848,506 965,666 1,310,117
Interest & Fees y
'Water & Sewer - :
177D SERVICE Principal 3,355,1 64‘ 3,917,713 3,910,0?3 3,864,170 3,343,686
Public School - ‘
178B Intoroct & Fecs ) 3,401,823 2,781,677 2939133 1,148,185 453,252
Public School - ‘ ' ,
178D Principal 6,818,081 2,570,621 2551104 1421896 1420115
Comm/Tech College 5 ‘
179B Inferest & Feos 78758 111,053 143,633 , 8,750
: Comm/Tech College : '
179D . Principal 707,938 733,797 757,503 125,000
180B Hospital - Interest &
Fees
180D [Hospital - Principal | I I V
| 181B 2‘;,?::“ - Interest 880,165 892,960 978413 1323963 564,018
181D All Other - Principal, 1,200,152 1,510,665 1,542,877 2,679,367 2,053,079
Direct Benefit - ’ :
: 182BPENSION  [Program - Other
Direct
Fringe Benefits
| IBBFRINGE  yynallocated
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184B.BENEFITS

Separation
Allowance - Law
Enforcement

14,448

38,301

38,634

54,245

32,445

185B

Separation
Allowance - Other
Employees

186B

Supplemental
Retirement - Law
Enforcement

157,787

157,787,

- 140,192

122,724

120,812;

187B

Other -

188AINTERGOV |

Medicaid Payments
Cty - Recipient

State

S_tate

S

188BEXPEND

Medicaid Payments
Cty - Item Number

Part 4f, 165

Part 4F, 165

162 -

188C

Medicaid Payments
Cty - Amount

3,415,764

3,679,949

3,473,220

2,990,520

2,507,141

189A

AFDC Payments
Cty - Recipient

189B

AFDC Payments
Cty - Item Number

189C

AFDC Payments
Cty - Amount

190A;

Special Assistance
to Adults - Recipient

190B

Special Assistance
to Adults - Item
Number.

190C

Special Assistance
to Adults - Amount

191A

Education - School
Current Exp -
Recipient

191B.

Education - School
Current Exp - Item
Number

191C

Education - School
Current Exp -
Amount

21,003,440

20,119,670

18,430,339

17,324,079 .

16,201,312

192A!

Education - School
Fapital Outlay -
Recipient

192B

[Education - School
Capital Outlay -
Item #

i

192C

Education - School
Capital Outlay -
Amount

18,549,581

21,004,990

27,997,871

10,942,483

9,441,784

193A

Education - Comm
College - Current

Recipient

193B -

Education - Comm
College - Current -
Item # ‘

193C

Education - Comm
College - Current -
Amount

1,957,035

1,725,360

1,627,700

2,177,500

1,634,356

| 194A

Education - Comm
College - Cap

QOutlay - Recipient




Educatioﬁ - Comm

204A

194B College - Cap -
Outlay - Item
Education - Comm
194G College - Cap 128,500 313,920 257,000 237,836 206,500
Outlay - Amount
Multi-Cty Health
1954 Dist - Recipient
Multi-Cty Health
1958 Dist - Item Number
‘Multi-Cty Health
195C {Dist - Amount
%Multi-Cty Area
196A: Mental Hith Auth -
Recipient
Multi-Cty Area
196B Mental Hith Auth -
Item #
- Multi-Cty Area
196C Mental Hith Auth -
R Amount
"Multi-Cty or Mun
197A Library District -
Recipient
Multi-Cty or Mun
197B Library District -
Item #
- Multi-Cty or Mun
197C Library District -
Amount
Fire Protection to a
1984 Munic - Recipient
Fire Protection to a
198B Munic - Item #
' Fire Protection to a '
198C Munic - Amount
Gen Govt Activities
1994 W/ City - Recipient
Gen Govt Activities
1998 W/ City - Item #
Gen Govt Activities
199G 'W/ City - Amount
200A: iOther - Recipient
Other - Item
200B: Number
200C Other - Amount
201A: . Other - Recipient
Other - Item
201B Number
201G Other - Amount
202A: Other - Recipient
Other - Item
202B  Number
202C Other - Amount
203A Other - Recipient
Other - Item
2038 ?Number
203C iOther - Amount
~ lOther - Recipient




204B

Other - Item
Number

204C

Other - Amount

204.1A

Other - Recipient

204.1B:

Other - Item
‘Number

204.1C

Other - Amount.

204.2A,

Other - Recipient

204.2B

Other - Item
Number

204.2C

Other - Amount

. 205

PART 6

Current year's levy'
-- Excluding motor
vehicles

63,583,586

59,671,365

57,718,278

52,377,655

49,926,048

206

OTHER

Current year's levy
-- Motor vehicles

(only)

3,594,154

3,719,637

3,496,155

3,198,925

3,057,518

207;

DATA

{Uncollected Taxes -
Curr Year's Levy
Exclude Motor
'Vehicles

2,053,148,

2,623,447:

2,444,516

1,975,677

1,882,212

208

Uncollected Taxes -
Curr Year's Levy
Motor Vehicles |

- 616,836

916,348

684,004

- 553,337

516,109

209

Percentage of Taxes
Collected All

Property %

0.00:

96.03

94.42

94.89

95.45

95.46

210

Percentage of Taxes
Collected Exclude

. IMotor Vehicles %

0.00

96.77

95.60

95.76

96.23

96.23

211

Percentage of Taxes
Collected Motor
'Vehicles %

0.00

82.84

75.36

80.44

82.70

83.12

212

~ {Total Amount of

Exp for Salaries &
Wages

213A

Capital Rev Funds -
Schools - Beginning
Balance

5,577,009;

5,986,870

5,076,323

3,874,516

5,319,930

213B

Capital Rev Funds -.
Schools - Ending
Balance

6,765,540

5,577,009

5,986,870

5,076,323

3,874,516

214A;

Capital Rev Funds -

[Hosp - Beginning
Balance

214B

Capital Rev Funds -
Hosp - Ending
Balance

215A

PART 7

Cash On Hand & in
iBank - Debt Service
Fund

2,903,909

215B;

CASH &

Cash On Hand & in
Bank - Construction
Bond

54,675,114

36,056,584

25,124,025

57,785,127

14,013,660

215C

INVEST

Cash On Hand & in
Bank - All Other
Funds

81,092,429

69,257,709:

66,892,185

62,914,870;

62,171,562

PART 8-A

216A:

Appropriations
Made During FY - " :
B(1) - B(7) :




B e~ DR

216B

Expenditures Made

. {During FY - B(1) -

B(7)

217

Investment in
Property - B(1) -
B(4) :

218

" Amount Expended

During FY - B(5)
and B(7)

219

Amount of Tax
Revenues Taken
Into Account

220APART 8-B

'White Goods
Account Designated

Opening Balance(s) ;-

220B

Opening Balance(s) -
'White Goods
Account
Undesignated

- -86,303

-86,302

-87,010:

-91,768

-38,577

221

Total Revenue
Credited to white
Goods Account

96,256

99,523

74,931

76,688

27,590

222A;

Total Expenditures
for Operations

95,808

99,524

74,223

71,930

72,729

222B

Total Expenditures
for Capital
Improvements

222C

‘{Expenditures for

illegal dump
cleanups

418

8,052

223A

Ending Balance in
'White Goods
Account Designated -

223B

Ending Balance in
'White Goods

{Account

Undesignated

-86,273

-86,303

-86,302.

-87,010

-91,768

224B

The Amount of
'White Goods Tax
Actually Received

29,102

28,460

28,604

27,895

27,590

225B

Amount in 218 that

* jwould have been

received if 100%
eligible

29,102

28,460

- 27,895

226

Calculate Threshold
Amount.

7,276

7,115

6974

227

Total Tonnage of
'White Goods Scrap
Metal Collected

2,339

1,421

1,424

1,543

1,150

228

Disposal Facility

Name of Recycler or

229A:PART 9

Amount - Total
Revenues & Other
Financing Sources

217,325,129

165,112,412

131,833,672

A

176,906,307

138,211,163

229BFISCAL

Amount - Subtract
Refunding Debt
Proceeds

| 229CSUMMARY

Interfund Transfers

Amount - Sﬁbﬁéct i

23,720,614

19,062,065

16,135,554

13,728,453

18,163,930




229D, Qmount - Net 193,604,515 146,050,347, - 115,698,118 -163,177,854: 120,047,233
evenues Per AFIR ;
__|Calculated amount ‘ 193,604,515, 146,050,347 - 115,698,118 163,177,854 120,047,233
Amounts in ) )
AGREEMENT?? Yes Yes ] Yes Yes Yes Yes
Difference
Amount - Total : .
230A Expend & Other 174,261,167, 160,136,776; 163,004,282, 132,411,001; 120,021,989
Financing Uses
Amount - Subtract
230B Pymts to Refunded
Debt Agent
Amount - Subtract
230C Interfund Transfers 23,720,614 19,062,065 16,135,554 13,728,453 15,113,501
Out : .
Amount - Net ' _
230D Expenditures Per 150,540,553 141,074,711 146,868,728 118,682,548 104,908,488
AFIR . :
Calculated amount 150,540,553: 141,074,711: 146,868,728 118,682,548 104,908,488
. Amounts in _ :
AGREEMENT?? Yes Yes Yes ‘Yes Yes Yes
Difference
9S0PART 10 [Official Patricia P. Galloway
951:CERTI- Title Interim Finance Director
952FICATION . Date 112/01/2004  {12/31/2003  11/8/2003 !
953 Contact Patricia P. Galloway
954 Title Interim Finance Director
955 Telephone 910-253-2070
956 Fax # 910-253-2068
Financial Graphs and Comparisons
¢ Analysis of Available Fund Balance: General Fund
e Analysis of Property Tax Collection %
¢ Analysis of General Obligation Debt
e Analysis of Revenue (5 years)
¢ Analyis of Revenue (most recent fiscal year)
e Analysis of Expenditures by Function
+ Analysis of Expenditures by Object
_ Go to top of page
Analysis of Available Fund Balance: General Fund
. 2000 - 2001 2002 2003 2004
County 40.98% 36.45% 35.88% 33.62% 40.12%
Pop. Group .- 18.20% 17.52% 18.36% 19.36% 22.711% )
Statewide 21.43% 20.84% 21.75% 21.81% 19.57%
Brunswick County 7
Population Group for 1999: 50,000 - 99,999
Go to top of page
Analysis of Property Tax
2000 2001 2002 2003 2004



Population Group: 50,000 - 99,999 -

Go to top of page

Analysis of Expenditures by Object for Fiscal 2004

2004

2004

County 95.46% 95.45% 94.89% 94.42% 96.03%
Pop. Group 95.42% 95.31% 95.42% = 95.00% 95.70%
Statewide 96.72%  96.46% 96.49% 96.36% 96.70%
Brunswick County
Population Group for 1999: 50,000 - 99,999
Go to top of page
Analysis of General Obligation Debt
. 2001 2002 2003 2004 2005
County 916 818 971 1,043 988
Pop. Group 235 265 271 264 269
Statewide ' 560 587 644 685 704
Brunswick County o
Population Group for 1999: 50,000 - 99,999
Go to top of page
Analysis of Revenue
’ ’ 2000 2001 2002 2003 2004
_ Property Taxes 757 756 793 793 838
Other Taxes 40 34 41 50 67
Sales Tax ' 168 166 164 179 203
Sales & Services 222 217 209 243 276
Intergovernmental 258 192 232 295 183
Debt Proceeds 187 737 - 0 232 728
Other Miscellaneous 93 112 65 55 72
Total 1,725 2,214 1,504 1,847 2,367 -
Go to top of page
Analysis of Revenue for Fiscal 2004
2004 2004
Category Total Per Capita
Property Taxes $68,478,690 $838
Other Taxes 5,509,615 67
Sales Tax 16,636,215 203
Sales & Services 22,550,893 276
Intergovernmental 14,941,387 183 .
Debt Proceeds 59,562,852 728
Other Miscellaneous - 5,924,863 72
Total $193,604,515 $2,367
Population Group: 50,000 - 99,999
“Go to top of page
Analysis of Expenditures by Function for Fiscal 2004
o 2004 2004
Category : Total Per Capita
Education ' $41,638,556 $509
Debt Service 17,040,211 208
Human Services 19,444,080 238
General Government 18,192,279 222
Public Safety 18,789,409 230
Other 35,436,018 433
Total $150,540,553 $1,840

CAnm s mnnm 4



Category Total

Salaries & Wages  $24,321,740
Capital Outlay © 14,739,072
Other Operating 66,425,421

Public School Capital 18,549,581
Public School Current 21,003,440
Other 5,501,299

. Total $150,540,553

Population Group: 50,000 - 99,999

Per Capita
$297

180
812

227 -

257
67
$1,840

Last Updated 9/30/2005 4:53:56 PM
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NAICS Employment and Wages http://eslmi23.esc.state.nc.us/ew/EWResults.asp

i  fegse 2005
A | e QuWM

"~ Planning Region O .
Insured Employment in North Carolina
for Aggregate of all types by Subsector (3 digit)
for Quarter Ending June 30, 2004

"*" in table indicates disclosure suppression.

tndustry S | Mot | | | e emptor

Total Federal Governmgnt - 1 SOOf 1,493 1,501 1, 497

Total State Government | o 5 916; 57919 5311 5 862

1 Total Local Government 20,054; 20,047 17,061. 19,053:
7 Total Private Industry | 114,060 116,003; 118,045% 116,026
Total AII Industries 14;,530§ 143,462; 142,348@ 142,438;

Crop Production - 710-," 840 _ 921— 525

Animal Production 303 303: 3062 303

Forestry and Logging 246 245 244 245

Fishing, Hunting and Trapping *. " x _: _*

Agriculture & Forestry Support Activity 48 a6| 47 47

Mining (except Oil and Gas) ‘ 74 75i 76 7?

Support Activities for Mining * * * *

Utilities 1,408| 1,411 1414 704

Construction of Buildings 2,679 2,744| 2,835| - 2,753

Heavy and Civil Engineering Construction B 1,460; ' 1,468 1,466; 1,466;

Spécialty Trade Contractors 6,484 6,572 6,525? 6,525

Food Manufacturing 21| 200 200 - 284] 288

Beverage & Tobacco Product Manufacturing 4 126{ g 122: | 122§ | 12;;

Textile Mills o 10 387 385? 381, 384

Textile Product Mills _ 14| o3 93 94 03

Apparel Manufacturing 11 172? ;68 174 172

Wood Product Manufacturing 35 1,356 1,356 1,387_; 1,367

fager Manufacturing 10 1,274; 1,238{ 1,233 1,248:

F;ril_r;tlggma_nd Related Support Activities 30 166 172|162 167

- | Petroleum & Coal Products Manufacturing * * | * - ;—:_- *
Chemical Manufacturing 19, 1,698 1,689: 1,716, . 1,701;

10/26/2005 2:14 PM



~ NAICS Employment and Wages ' S ' http://eslmiv23.esc.state.nc'.us/ew/EWResults.asp
LI -2

%3
)

Tt
-

|Plastics & Rubber Products Manufacturmg 177 178: 175: 177
Nonmetallic Mineral Product Mfg | 1,184i - '1,1,333”‘“7 I,130_1’,1A56
Primary Metal Manufacturing | 39 . 43 T 4377 41
Fabricated Meta! Product Manufacturing 1,1995 1,205% ‘ 11;221; - 1,208
Machinery Manufacturing 677|  666| 685 676
Computer and Electronic Product Mfg 9% 97, 100 o7

* * * *

Electrical Equipment and Appliances

1,263] 1,300 1,331 1,298
216 214 2120 23

315 322) 331 322

Transportation Equipment Manufacturing

Furnlture and Related Product Mfg

iMlsceIIaneous Manufacturlng

2,255| 2,251 2,287] 2,263
1,945| 2,021| 2,095/ 2,020
308, 304] 312 309

Merchant Wholesalers, Durable Goods

Merchant Wholesalers, Nondurable Goods

Electronic Markets and Agents/Brokers

Motor Vehlcle and Parts Dealers:

2,779 2,820| 2,814, 2,805
g09| 744, 738 764
458, 455. 432, 450

2,157] 2,215 2,191 2,187

3,744| 3,831 4,126] 1,950

1,250, 1,272 1_,'_289; 1,5{

1,133 1,195 1,1990 1,174

1,641] 1,668 1,704 1,671
751 772 769 763

4,090 4,151 4,123 4,120

Furmture and Home Furnishings Stores

Electronics and Appliance Stores

Building Material & Garden Supply Stores

Food and Beverage Stores

Health and Personal Care Stores

/Gasoline Stations

Clothlng and Clothing Accessones Stores

“ISporting Goods/Hobby/Book/Music Stores

General Merchandise Stores

Miscellaneous Store Retailers

1,131 1,134 1,174 1,147

Nonstore Retailers 614 607 589 603
Air Transportation L 50 50 49 B _‘__"50;
Water ﬂansportation B *j 6‘ 6 - Q_S__ -—~—~»~»—~-g
Truck Transportation 1,307? 1,306‘2 1,3 17, 1,310
Transit and Ground Passenger Transport 7 123 121 115" 1 }?_
§f:<_ani§ and Sightseeing Transportafi'irrm ‘ 12,_{ ”_12-9 _{;0 126
Support Activities for Transportation 1,418: 1r424; 1,504 362f
Postal Service 615 614 619, 308
Couriers and Messengers 314 _ 319; 326é 320;
Warehousing and Storage 147/ 134] 133 138

- ~. . : TNPANNNK Y- 1A DM
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NAICS Employment and Wages - ‘ : http://esimi23.esc.state.nc.us/ew/EWResults.asp
i‘_’. v - "

Publishing Industries 29, 453| 456|461 457

Motion Picture & Sound Recording Ind 19) 215 21ﬁ074221? 215

v Broadcastmg (except Internet) 7 » 25 691 ) _ _5i97 - 638 "_6121

Internet Publishing and Broadcastmg *. * * * *
Telecommunications 39) 521 5111 512/ 515

' ISPs, Sealj;:_thorta‘ls_,Ei Data Processmg 18;m ) 51 . 53 49 , 5}

* * *: * *

Monetary Authorities - Ce‘ntraibBankv

Credit Intermediation & Related Activity 259 2,5235 2,535? 2,566 1,270

Financial Investment & Related Activity 59: 238: 238 246. 241
Insurance Carriers & Related Activities 190 908 = 908 903 906
Funds, Trusts & Other Financial Vehicles 4 5 6 5 5

358| 2,079 2,150| 2,293{ 2,173
90|  so1| ~ 839 852 830

Real Estate

Rental and Leasing Services

Professional and Technical Services 982] 6,547| 6466 6,500 3,252

Management of Companies and Enterprises 40| 1,213f 1,200 1,184E 1,199

571) 6,198 6407 6529 2,126

37| 385 a4a1| 361, 386

Administrative and Support Services

Waste Management and Remediation Service |

Educational Services 173). 13,049 13,012| 9,625 3,966

611] 8,366] 8,446, 8,522 4,223
6| 5766 5802| 5807 1,930
99| 3,688) 3,667] 3,662 1,836
146 2,355 2,387 2,364 1,184

Ambulatory Health Care Services

Hospltals

Nursmg and ReSIden’ciaI Care Facilities

Socual Assistance

17 92 79 78 82
11 113 116 122 29
150| 2,860| 3,029| 3,192| 3,026

Performing Arts and Spectator Sports

Museums, Parks and Historical Sites

Amusement, Gambling & Recreation Ind"

Accommodation 116| 2,202| 2,309 2,398| 2,302

728 13,697| 14,301 14,920| 14,306

Food Serv:ces and Drinkmg Places

304] 1,484 1,467| 1,439 732

Repair and Maintenance

|Personal and Laundry Services 199] 1,195| 1,177] 1,180| 1,184
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Private Households 160 236 242 241 240
[Executive, Legislative, & Gen Government 55| 5557\ 5527 5670| 1,862
Justice, Public Order, and Safety Activi 31| 1,331 1,333 1,335 666
Administration of Human Resource Program 13’ 133 132 137i 66
|Administration of Environmental Pfograms 25 3/56;, 359; 3697% 12;1i
'|Community and Housing Program Admin * * * * *:
Administration of Economic Programs 34 735 7402 744 247
I National Security & International Affair *, *f *. * *
Enclassiﬁed 389)  782|  848| 920 850
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This list is dynamlc and is revised frequently as further data become available.
New species are added to the list, and others are dropped from the list for various
reasons. The list is revised periodically, generally every two years. if you are
using a copy of this list that is dated 2001 or older, it might be invalid and you
should request a new version. Further information on these species may be
obtained by contacting the North Carolina Natural Heritage Program, Department
of Environment and Natural Resources, 1601 MSC, Raleigh, NC 27699-1601, or by
contacting the North Carolina Wildlife Resources Commission, 1724 MSC, v
Raleigh, NC 27604-1724. Additional information on species can be obtained from
the Natural Heritage Program's website at <www.ncsparks.net/nhp>.
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NATURAL HERITAGE PROGRAM
LIST OF THE RARE ANIMALS OF NORTH CAROLINA

INTRODUCTION

The attached list of animals represents those species of vertebrates and invertebrates for which the ,
N.C. Natural Heritage Program (NC NHP) is collecting data - in files, on computer, and on topographic -
maps. This is not strictly a list of protected animals; in fact, the majority of these species receive no
formal protection whatsoever. Rather, it is a list of species that are endangered, threatened, or otherwise
occur in small or unknown numbers in the state. The primary functions of the list are its use: 1) in
determining priorities of inventory and protection for these animals - including the proposed listing of
species for federal or state protection; 2) in determining priorities for protection of natural areas that -
contain such listed animals; and 3) in environmental assessments to "flag" rare spec1es and their locatmns ,
that nught be negatively affected by proposed actlons :

The majority of the vertebrates on the list are those species currently listed for state protection by the :
N.C. Wildlife Resources Commission (WRC), based on lists of Endangered (E), Threatened (T), and
Special Concern (SC) species developed nearly 15 years ago by Scientific Councils on mammals, birds,
reptiles and amphibians, freshwater fishes, and mollusks. All of these species are included on this list,
with the corresponding status listed in the "N.C. Status” column. (In addition, NC NHP is tracking other
rare vertebrates and mollusks not given a formal state designation. These species are considered to be

- Significantly Rare [SR] in North Carolina.)

As of March 2004, Endangered, Threatened, and Special Concern species of mammals, birds, reptiles,
amphibians, freshwater fishes, freshwater and terrestrial mollusks, and crustaceans are protected by state
law, under the jurisdiction of the WRC. Protection for crustaceans (so far, only crayfishes) and certain
venomous snakes was enacted in 2002. However, State law does not allow for protectlon of invertebrate
‘groups other than mollusks and crustaceans :

During 1997 and 1998, the Scientific Councils re-convened, prepared updated lists of species needing
State protection, and submitted these lists to the WRC’s Nongame Wildlife Advisory Committee. These
lists were sent to the WRC for review; and approved in 1999. A recent change in State law requires any
proposed legislation (such as lists of Endangered, Threatened, and Special Concern species) must go to .
the State General Assembly; if there is no action by that body to overturn proposed legislation by.a
specified date, the legislation becomes law. Fortunately, these lists became law on July 1, 2002. Since
that date, a few Scientific Councils have met and made suggestions (though not formally) for changes in - -
state statuses; those statuses are listed in parentheses next to the current status, ~

The list of rare marine and estuarine fishes was presented in 1988 by the N.C. Museum of Natural -
Sciences. Except for the federally listed Endangered Shortnose Sturgeon, all other marine and estuarine -
fishes were listed in 1988 as "Vulnerable, Category 2". Because the Atlantic Sturgeon also occurs in
fresh waters, it has been listed by WRC as a Special Concern species, and thus it is listed in this
publication under Freshwater Fishes (as is the state Endangered Shortnose Sturgeon). Marine and
estuarine fishes are under the jurisdiction of the N.C. Division of Marine Fisheries; however, this agency
does not have a list of endangered, threatened, and special concern fishes. Beginning with this 2004
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list, the NC NHP is no longer tracking (nor including on the Watch List) marine and estuarine
fishes. This decision is not due to their lack of state listing; rather, we receive few data on such
species, survey for such species can be cumbersome, protection of them is difficult if not
impossible, and there has no been no recent systematic account of the rarity and distribution of the
hundreds of such fishes that occur in our salt and brackish waters.

NC NHP lists of rare invertebrates - other than mollusks and crustaceans - have been derived from
multiple sources. These lists have been prepared in consultation with other biologists in North

Carolina and in the eastern United States. Because none of the invertebrates - other than mollusks

and crayfishes -- have been given legal state protection by WRC as Endangered, Threatened, or
Special Concern, these species are given a status of Significantly Rare by NC NHP. For the same
reasons as for marine and estuarine fishes given above, the NC NHP is no longer keeping marine
invertebrates on its Rare or Watch lists. NC NHP has also removed millipedes, scorpionflies, most
beetles, ants, and annelids from its Watch List, primarily due to lack of new data on them and the
apparent lack or scarcity of biologists working with these groups to provide data or provide
updated lists of rare taxa. ' :



LIST FORMAT -

Species are grouped by major taxa. The vertebrates are arranged by class, beginning with the most
advanced phylogenetically (mammals). Within a given taxa, species are listed alphabetically by -
scientific name. The following information is presented for each Species on the list. "Status" is a
word or phrase that indicates the degree of protection (if any), based on rarity, of a spec1es, "rank” is a
numerical scale of the rarity of a species, regardless of legal protection. .

Scientific Name.

Common Name. For most groups, these names are not standardwed

North Carolina Status. Endangered, Threatened, and Special Concern species of mammals, birds,
reptiles, amphibians, freshwater fishes, freshwater and terrestrial mollusks, and crustaceans have legal
protection status in North Carolina (Wildlife Resources Commission). In addition to the above
categories, the Natural Heritage Program maintains computer and map files on Significantly Rare .
species, as well as species considered Extirpated. Paper files only are maintained for a few of the
above species; these species are indicated by the phrase "not tracking." ‘

STATUS
CODE

E

SC

STATUS

Endangered

Threatened

Special Concern

Proposed

DEFINITION

"Any native or once-native species of wild animal whose continued

existence as a viable component of the State's fauna is determined by
the Wildlife Resources Commission to be in jeopardy or any species of
wild animal determined to be an 'endangered species' pursuant to the
Endangered Species Act." (Atticle 25 of Chapter 113 of the General
Statutes; 1987).

"Any native or once-native species of wild animal which is likely to
become an endangered species within the foreseeable future throughout
all or a significant portion of its range, or one that is designated as a
threatened species pursuant to the Endangered Species Act." (Article 25
of Chapter 113 of the General Statutes; 1987).

"Any species of wild animal native or once-native to North Carolina
which is determined by the Wildlife Resources Commission to require
monitoring but which may be taken under regulations adopted under the
provisions of this Article." (Artlcle 25 of Chapter 113 of the General
Statutes; 1987).

Species has been proposed by a Scientific Council as a status
(Endangered, Threatened, Special Concern, Watch List, or for De-
listing) that is different from the current status, but the status has not yet
been adopted by the General Assembly as law. In the lists of rare

- species in this book, these proposed statuses are listed in parentheses

below the current status. Only those proposed statuses that are different
from the current statuses are listed.



STATUS
CODE

SR

STATUS

Significantly
Rare

Extirpated

Watch List

et T i,

" DEFINITION

Any species which has not been listed by the N.C. Wildlife Resources’
Commission as an Endangered, Threatened, or Special Concern species,
but which exists in the state in small numbers and has been determined
by the N.C. Natural Heritage Program to need monitoring. (This is a
N.C. Natural Heritage Program designation.) Significantly Rare species

include "peripheral” species, whereby North Carolina lies at the
. periphery of the species’ range (such as Hermit Thrush).

A species which is no longer believed to occur in the state. (Thisisa
N.C. Natural Heritage Program designation, though WRC also uses this

. status; the NHP list includes those on the WRC list.)

Any other species believed to be of conservation concern in the state
because of scarcity, declining populations, threats to populations, or

" inadequacy of information to assess its rarity (see page 59 for a more

complete discussion). (Thls is a N.C. Natural Heritage Program
designation.)

Species is a game ammal and therefore (by law) cannot be listed for
State ptotectlon asE, T, or SC. ;



United States Status. This status is designated by the U.S. Fish and Wildlife Service. Federally listed
Endangered and Threatened species are protected under the provisions of the Endangered Species Act
of 1973, as amended through the 100th Congress. Unless otherwise noted, definitions are taken from -
the Federal Register, Vol. 56, No. 225, November 21, 1991 (50 CFR Part 17)

'STATUS STATUS
CODE :
E Endangered
T Threatened

FSC ~ (Federal)
Species of
Concern
[also known as
Species at Risk]

P Proposed

'DEFINITION

A taxon "which is in danger of extinction throughout all or a significant
portion of its range" (Endangered Species Act, Section 3).

- A taxon "which is likely to become an endangered species within the

foreseeable future throughout all or a significant portion of its range”
(Endangered Species Act, Section 3).

"... the Service is discontinuing the designation of Category 2 species as
candidates in this notice. The Service remains concerned about these
species, but further biological research and field study are needed to
resolve the conservation status of these taxa. Many species of concern
will be found not to warrant listing, either because they are not
threatened or endangered or because they do not qualify as species
under the definition in the [Endangered Species] Act. Others may be.
found to be in greater danger of extinction than some present candidate
taxa. The Service is working with the States and other private and
public interests to assess their need for protection under the Act. Such
species are the pool from which future candidates for listing will be
drawn.” (Federal Register, February 28, 1996). The Service suggests
that such taxa be considered as “Species of Concern” or “Species at

" Risk”™, neither of which has official status. The N.C. Natural Heritage

Program uses “(Federal) Species of Concern” in this document for those
taxa formerly considered as Category 2.

Species proposed in the Federal Register as a status different from its
current Federal status.



STATUS STATUS
CODE

T(S/A)  Threatened due
to Similarity of

Appearance
XN Nonessential
- Experimental
Population
D " De-listed

DEFINITION

“Section 4 (e) of the [Endangered Species] Act authorizes the treatment

of a species (subspecies or population segment) as endangered or
threatened even though it is not otherwise listed as endangered or
threatened if -- (a) the species so closely resembles in appearance an
endangered or threatened species that enforcement personnel would
have substantial difficulty in differentiating between the listed and
unlisted species; (b) the effect of this substantial difficulty is an
additional threat to an endangered or threatened species; and (c) such
treatment of an unlisted species will substantially facilitate the
enforcement and further the policy of the Act.” (Federal Register,
November 4, 1997). [The American Alligator is listed as T (S/A) due to
Similarity of Appearance with other rare crocodilians, and the southern
population of the Bog Turtle is listed as T (S/A) due to Similarity of
Appearance with the northern population of the Bog Turtle (which is
federally listed as Threatened and which does not occur in North

o Carolina)]

“Section 10 (j) of the Endangered Species Act of 1973, as amended,
provides for the designation of introduced populations of federally listed
species as nonessential experimental. This designation allows for

greater flexibility in the management of these populations by local,

state, and Federal agencies. Specifically, the requirement for Federal
agencies to avoid jeopardizing these populations by their actions is
eliminated and allowances for taking the species are broadened.” (U.S.
Fish and Wildlife Service, 1995).

 Species has been proposed by the U.S. Fish and Wildlife Service for

de-listing from the List of Endangered and Threatened Wildlife.

However, at the present time, the species is still on the List of

" Endangered and Threatened Wildlife and is thus protected under the

Endangered Species Act. Because such species still have legal Federal
protection, the NHP will maintain existing records on the species,
though new records might not necessarily be added. If the status
becomes law prior to the next publication of the NHP Rare Animal List,

. the Program will remove the Federal designation from its database (and

thus the species will no longer appear on printouts of Federally listed
species). NHP may or may not continue to track the species, depending
on its legal State status and other factors such as overall abundance and

range in the state.



North Carolina Rank. North Carolina ranks are based on The Nature Conservancy’s system of
measuring rarity and threat status. This system is widely used by other agencies and organizations, as
the best available scientific and objective assessment of a species' rarity at the state level. State ranks
are assigned by biologists within each Natural Heritage Program.

RANK NUMBER OF

Si

s2
S3
S4
S5

SA

SH

SR

SX
SU

EXTANT
POPULATIONS

15

620

21-100
100-1000
1000+

DESCRIPTION

' Critically imperiled in North Carolina because of extreme rarity or

because of some factor(s) making it especially vulnerable to extirpation
from North Carolina.

Imperiled in North Caroiina because of rarity or because of some
factor(s) making it very vulnerable to extirpation from North Carolina.

Rare or uncommon in North Carolina.
Apparently secure in North Carolina, with many occurrencés. '

Demonstrably secure in North Carolina and essentially meradxcable
under present conditions.

Accidental or casual; one to several records for North Carolina, but the
state is outside the normal range of the species.

Of historical occurrence in North Carblina, perhaps not having been
verified in the past 20 years, and suspected to be still extant.

'Reporte& from North Carolina, but without persuasive documentation
which would provide a basis for either accepting or rc;ectmg the report.

Apparently extirpated from North Carolina.

Possibly in peril in North Carolina but status uncertain; need more
information.

Unranked, or rank uncertain.

Rank of the breeding population in the state. Used for migratory species
only.

Rank of the non-breeding population in the state. Used for migratory
species only.

Population is not of significant conservation concern. For example, the
status "SZN" indicates that the population in the non-breeding seasons

* (generally in migration or in winter) is transitory, without any regular

locales of occurrence whereby the species can be protected. Where a
number is listed with the "B" or "N" modifier, there are definable
locales of occurrence that can be identified for protection.



8 .

_ Global Rank. Global ranks are assigned by NatureServe (formerly the science branch of The Nature
Conservancy) staff biologists and contract biologists, based on a consensus of scientific experts, the
individual natural heritage programs, and the Natural Heritage Network. Global ranks apply to the
status of a species throughout its range, and are based on data on the species’ status rangewide. This
system is widely used by other agencies and organizations, as the best available scientific and
objective assessment of a species' rarity throughout its range. NOTE: Global ranks in brackets are
those suggested by Scientific Councils in North Carolina, or by the N.C. Natural Heritage Program,
and are not NatureServe’s assigned ranks. These suggested ranks are listed below the TNC assigned
ranks. In some cases, these suggested ranks were made to indicate that the Global Rank perhaps
should be changed, with the taxa apparently more common in North Carolina than the Global Rank
~will allow (i.e., a rank of S3 G2 isn’t technically allowed; thus, the global rank is suggested to be G3.)

'RANK  NUMBER OF | ' DESCRIPTION
EXTANT ‘
POPULATIONS
Gl ' 1-5 Critically imperiled globally because of extréme rarity or because of

- some factor(s) making it espec1ally vulnerable to extinction.

G2 6-20 Imperiled globally because of rarity or because of some factor(s)
' _ making it very vulnerable to extinction throughout its range.

G3 - 21-100 Either very rare and local throughout its range or found locally (even
- abundantly at some of its locations) in a restricted range (e.g., a single
physiographic region) or because of other factors making it vulnerable
~ to extinction throughout its range.

- G4 100-1000 Apparently secure globally, though it may be quite rare in parts of its
range, especially at the penphery
G5 1000+ Demonstrably secure globally, though it may be quite rare in parts of its
‘ ‘ range, especially at the periphery. '
"GH . 0? . Of historical occurrence throughout its range, i.e., formerly part of the
co established biota, with the expectation that it may be rediscovered.
GX 0 ~ Believed to be extinct Jthroughoﬂt its range (e.g., Passenger Pigeon) with
virtually no likelihood that it will be rediscovered. ’
GU - Possibly in perﬂ range—Wide, but status uncertain; more information is
‘ needed.
G? - Unranked, or rank uncertam N
G.Q - Questionable taxonormc assxgnment
T_ - ~ The rank of a subspecies or variety. As an example, G4T1 would apply

“to a subspecies of a species with an overall rank of G4, but the
subspecies warranting a rank of G1.



Physiographic Province/Region. The provinces/regions in which the animal is known to occur are
indicated. This should not be regarded as the only province(s) or region(s) of the state in which the
species could occur; our knowledge of the fauna of North Carolina, especially the mvertebratcs, is still
very imperfect. The provinces are abbreviated as follows:

M Mountains All parts of North Carolina west of the foot of the Blue Ridge ._

Escarpment.

P Piedmont All parts of North Carolina east of the foot of the Blue Ridge
: Escarpment and west of the Fall Line, including outlying "foothill"
ranges, such as the Brushy, Uwharrie, and Sauratown mountains.

S Sandhills The southwestern portion of the Coastal Plain province consisting
mostly of deep aeolian sands of the Middendorf and Pinehurst formation
(portions of Cumberland, Harnett, Hoke, Lee, Moore, Richmond,
Scotland, and Montgomery counties). The Sandhills are actually part of
the Coastal Plain but are here distinguished because of their distinctive
geomorphology and vegetation.

C Coastal Plain All parts of North Carolina east of the Fall Line, but excluding the
~ Sandhills region and those portions associated with tidal water (ocean,
sounds, barrier islands, and mainland brackish or salt marshes).

T - Tidewater That part of the state associated with tidal watef, such as the ocean and
barrier islands, sounds, estuaries, and mainland brackish or salt marshes.

Habitat. The known, or the most typical, habitats are described briefly; as with provincés, these
_should not be regarded as the only possible habitats of the species in the state.

Counties of occurrence. Following the description of habitats is a listing, in parentheses, of the known
counties of occurrence of the records in the Natural Heritagé Program database. For most vertebrate
species, this listing of counties is complete or reasonably complete. However, for many invertebrates,
and a few vertebrates (generally those newly added to the Rare List), there is no listing of counties, as
records have yet to be added to the database. Where county names appear in brackets, records from
these counties have not yet been added to the database.) Counties in which the element was last
observed more than 20 years ago are marked with an asterisk (*). The asterisk does pot necessarily
mean that the species no longer exists in that county; simply, it means that the date of the last
observation available to the Natural Heritage Program from that county is 1983 or earlier. Counties
where no date of occurrence (e.g., data from an atlas/dot map) is available are marked with a plus
(+). Without additional information, the Program has no way of knowing whether such data should be
considered as current or historic (marked with *). Records from such references, atlases, and other
lists that were published or made available to the Program from 1983 or earlier should be considered

* as historic, but the Program has not yet updated the database for these obscure date records.




10

STATUS OF ANIMAL TAXA ON NHP RARE ANIMAL LIST

(as of March, 2004)

For names and definitions of statuses, see pages 3-5. Numbers in the table indicate number of taxa —
generally species —- for each group and status. Because many taxa have both an N.C. and a U.S. status,
totals cannot be added across a complete line. »

Total Number || N.C. Status U.S. Status
Group of Species - ‘

(rounded to _ ;

nearest five) E T sC SR E T FSC
Mammals 120 6 2 1 11 7 | o 8
Birds 450 5 4 | 16 30 3 2 13
Reptiles 70 5 4 11 4 3 | 4 4
Amphibians 90 _ -1 4 12 11 0 0 5
Freshwater 245 9 13 26 19 2 2 26
Fishes :
Freshwater 19 10 6 7 7 -0 11
Bivalves 75 .
Freshwater and 250+ 4 10 - 24 9 0 1 10
Terrestrial ‘
Gastropods
Arachnids ? 0 0 0 u ot 0 1
Crustaceans T 7[45] 0[0] 01[0] 0[8} 19 0 - 0 : 10
[Crayfishes] ' : ‘ :
Mayflies ? 0 -0 0 16 0 0 1




1

Stoneflies ? -0 0 7 0 0
Caddisflies ? 0 0 0 14 0 0
Dragonflies 190 0 0 0 37 0 8
and ) )

Damselflies

Flies ? 0 0 0 1 0 0
Moths ? 0 ()} 0 70 0 4
Butterflies 170 0 0 0 38 1 8
Grasshoppers ? 0 0 0 15 0 0
Katydids

Beetles 7 0 0 0 5 1 1
True Bugs ? 0 0 0 1 0 0
Totals 49 47 114 325 25 110

|-
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Scientific Name i Common Name . . Status Rank .
Province: Habitat (Counties of occurrence) N.C. U.S. N.C. Global
MAMMALS
Canis rufus ' Red Wolf SR ' E-XN SI .Gl

CM: swamps, pocosins, extensive
forests (Beaufort+, Dare, Hyde,
Tyrrell, Washington)

Condylura cristata pop 1 . 'Star-nosed Mole - Coastal Plain sC - S2 . G5T2Q
SC: moist meadows, bogs, swamps,  population N
bottomlands {mountain population not '
of concern] (Bladen, Brunswick,

Currituck*, Dare, Hoke,
Mecklenburg*, Moore*, New
Hanover*, Pitt, Randolph, Richmond,
Robeson*, Sampson, Scotland*,

Wake, Washington*) ,
Corynorhmus rafinesquii macrotis Rafinesque's Big-eared Bat - T FSC S3 G3G4T?
CS: roosts in hollow trees, old Coastal Plain subspecies , _

buildings, and beneath bridges,

usually near water (Beaufort*, Bertie,

Bladen, Brunswick, Chowan,

Columbus*, Dare, Gates, Hoke+,

Martin, Pender, Perquimans,

Richmond, Robeson, Tyrrell,

Washington, Wayne*) ,

Corynorhinus rafinesquii rafinesquii . Rafinesque's Big-eared Bat - T . FSC S2 G3G4T?
M; roosts in caves, mines, and hollow Mountain subspecies
trees, usually near water (Alexander*,

Buncombe*, Burke, Cherokee*,
Graham, Macon, Madison*, Swain,
Transylvania*) .

Corynorhinus townsendii virginianus Virginia Big-eared Bat E. E . S1 G4T2
M: roosts in caves (and rarely in .

- mines), especially in limestone areas
(Avery, Watauga+, Yancey) i : .

Glaucomys sabrinus coloratus Carolina Northern Flying Squirrel E E S2- G5T1
M: high elevation forests, mainly . -
spruce-fir (Avery, Buncombe,

" Graham, Haywood, Jackson,
McDowell, Mitchell, Swain,
_ Transylvania, Watauga, Yancey) . - »

Lasionycteris noctivagans Silver-haired Bat SR - .. S27B,S4N G5
MP: roosts near water in tree cavities,
clumps of leaves, crevices, etc.

[breeding season only} (reoords not
yet entered) . :

Lasiurus cinereus v ~ Hoary Bat SR - S17B,S3’N G5
M: mid- to high elevations {breeding :
season only] (records not yet entered) .

Lasiurus intermedius Northern Yellow Bat SR - SU G4GS
CP: roosts in Spanish moss and other - '
thick vegetation near water, often in
longleaf pine habitats (Mecklenburg,

New Hanover) (/
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Scientific Name .+ Common Name Status Rank

Province: Habitat (Counties of occurrence) ' : N.C. U.S. N.C. - Global
Microtus chrotorrhinus carolinensis Southern Rock Vole SC FSC S3 G4T3

M: rocky areas at high elevations,
forests or fields (Avery, Haywood,
Jackson*, Macon*, Swain+, Yancey) : :
Mustela nivalis ‘ Least Weasel SR . - 082 G5
‘M: fields and forests, mostly at high :
elevations (Avery*, Buncombe,
Haywood*, Henderson*, Jackson+,
Madison*, Mitchell*, Watauga,
Yancey*) » Co
Mpyotis austroriparius Southeastern Myotis ‘ SC FSC ‘S3 G3G4
CP: roosts in buildings, hollow trees;
forages near water (Bertie, Bladen,
Chowan+, Clay, Columbus, Gates,
Halifax, Martin, New Hanover,
Pender, Robeson, Wake¥) . ;
Myotis grisescens , Gray Myotis E B + SA G3-
: M: roosts in caves; forages mainly
over open water (Buncombe*) ) E
Mpyotis leibii ) Eastern Small-footed Myotis SC FSC SUB,S2N : G3
M: roosts in hollow trees (warmer ’ - ’ .
months), in caves and mines (winter)
(Alleghany*, Avery, Buncombe*,
Graham, Henderson, Macon,
Rutherford, Swain, Wilkes, Yancey) ' _ . :
Mpyotis septentrionalis Northern Long-eared Myotis sc - S3 G4
MP: roosts in hollow trees and. ‘
buildings (warmer months), in caves
and mines (winter) (Ashe, Avery,
Buncombe*, Burke, Cherokee¥,
-Graham, Henderson, Macon, Polk,
Rutherford, Swain, Transylvania,
Wake*, Watauga, Wilkes) . :
Myotis sodalis . Indiana Myotis E E- SUB,SZN G2
M: roosts in hollow trees or under : SRR ' :
loose bark (warmer months), in caves
(winter) (Graham, Jackson®*,
Mitchell*, Rutherford, Swain) . ' . : .
Neotoma floridana floridana Eastern Woodrat - Coastal Plain T - S1 - G5TS
C: forests, mainly in moist areas population i - :
(Brunswick*, Carteret*, New .
Hanover, Onslow, Pender) )
Neotoma floridana haematoreia Eastern Woodrat - Southern sC FSC S3. . - GST4Q
MP: rocky places in deciduous or Appalachian population : :
mixed forests, in southern mountains
and adjacent Piedmont (Buncombe, -
Burke, Catawba, Haywood,
Henderson, Jackson, Macon, Madison,
McDowell, Polk, Rutherford, Swain,
Transylvania)
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Scientific Name - Common Name , Status ‘ Rank
Province: Habitat (Counties of occurrence) N.C. U.s. N.C. Global
Neotoma magister Appalachian Woodrat : sC FSC 82 G3G4

MP: rocky places and abandoned
buildings in deciduous or mixed
forests in the northern mountains and
adjacent Piedmont (Avery, :

" . Buncombe, Burke, Caldwell+, Iredell,
McDowell, Mitchell+, Watauga,
Yancey) :

Peromyscus leucopus easti Pungo White-footed Mouse SC - .82 G5T1
T: dunes and maritime thickets along '
coast south to Corolla (Currituck) o _ ‘

Peromyscus leucopus ssp 1 Buxton Woods White-footed Mouse SR - S2 G5T?
T: maritime forests in Cape Hatteras
vicinity (Dare+) .

Peromyscus polionotus Oldfield Mouse SR - S1?7 | G5
P: sandy, fallow fields near South '
Carolina line (Cleveland+,

Rutherford*) :

Puma concolor couguar Eastern Cougar E E SH G5TH
MPC: extensive forests, remote areas :
(Brunswick*, Buncombe*, Carteret+,

Haywood*, Montgomery*, Onslow*, -
Swain*, Yancey*) .

Sciurus niger Eastern Fox Squirrel SR-G - S3 G5
MPSC: open forests, mainly longleaf
pine/scrub oak (Anson, Avery*,

Beaufort, Bertie*, Bladen, Brunswick,
Buncombe*, Carteret+, Cherokee*,
Clay*, Columbus, Craven+,
Cumberland, Duplin+, Edgecombe,
Franklin*, Graham®*, Guilford*,
Halifax, Harnett, Hertford*, Hoke,
Johnston, Jones+, Lee*, Lenoir+,
Macon*, Martin+, Moore, New
Hanover, Onslow, Pamlico+, Pender,
Pitt, Richmond, Robeson+, Sampson,
Scotland, Swain*, Wake, Wayne,
Yadkin*) ) -~

Sorex dispar Long-tailed Shrew SC - s2 G4
M: high elevation forests with talus or '
rocky slopes (Avery, Buncombe,

Haywood, Macon, Swain*,
Transylvania*, Yancey)

Sorex palustris punctulatus Southern Water Shrew . SC FSC S2 G5T3
M: stream banks in montane forests P : )

(Avery, Buncombe, Clay*, Haywood*,
Macon, Swain*, Watauga+) -

Sorexsp 1 an undescribed shrew SR - 'S2 G1G2Q
C: early succession fields, possibly '
low pocosins (endemic to eastern
North Carolina) (Dare, Hyde)
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Scientific Name Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

‘U.S.

Rank
N.C.

15

Global

Sylvilagus obscurus [formerly S.
transitionalis)
M: dense cover of montane woods and
thickets (Alleghany, Ashe, Avery,
Clay, Graham, Haywood, Macon,
Mitchell, Swain, Transylvania*,
Watauga*, Yancey)

' Synaptomys cooperi helaletes Dismal Swamp Southern
C: low pocosins, early succession Bog Lemming
wetlands (Beaufort, Craven, Gates,

Jones, Pasquotank, Perquimans*)
Trichechus manatus ~ West Indian Manatee
T: warm waters of estuaries and river
mouths (Beaufort, Brunswick,
- Carteret, Craven, Currituck, Dare,
Hyde, New Hanover, Onslow,
Pamlico*, Pender, Pitt)

Appalachian Cottontail

BIRDS

Accipiter striatus Sharp-shinned Hawk
MPS: forests and woodlands (for ’
nesting) [breeding evidence only]
(Avery, Mitchell+, Orange*,
Watauga*, Yancey*)

Aegolius acadicus pop 1
M: spruce-fir forests or mixed
hardwood/spruce forests (for nesting)
[breeding season only] (Avery,
Buncombe, Graham, Haywood,
Jackson, Macon, Mitchell, Swain,
Transylvania, Watauga, Yancey)

Aimophila aestivalis . ' Bachman's Sparrow
PSC: open longleaf pine forests, old ‘ ~
fields [breeding season only] (Bladen,

Brunswick, Buncombe*, Carteret,
Chatham, Columbus, Craven,
 Cumberland, Halifax*, Harnett, Hoke,
Jones, Macon*, Moore, Onslow,
Pender, Richmond, Robeson,
_ Sampson, Scotland, Wake*, Warren)
Ammodramus henslowii Henslow's Sparrow
C: clearcut pocosins and other damp [the subspecies A. h.

Northern Saw-whet Owl -

weedy fields [breeding season only] susurrans (Eastern Henslow’s
(Beaufort, Bertie, Brunswick, Carteret, Sparrow) is FSC, not the entire

Columbus, Edgecombe, Gates, Martin,  species]
Onslow, Pender, Pitt, Wilson)

Southern Appalachian population

" SR-G

SR

SR

SC

SR

FSC

‘'FSC

FSC

FSC

S3

S2

SIN

S2B,S4N

S2B,S2N

S3B,S2N

S2B,SIN

- G4

G5T3

G2

G5

G5T?

G3

G4
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Scientific Name : Common Name
Province: Habitat (Counties of occurrence)

Status
- N.C.

U.s.

Rank
N.C.

Global

Anhmga anhmga Anbhinga
C: wooded lakes or ponds, or open N
swamps (for nesting) [breeding
evidence only] (Bertie, Bladen,
Brunswick, Carteret*, Columbus*,
Craven, Cumberland, Dare, Halifax,
Jones, New Hanover, Robeson)
Botaurus lentiginosus , American Bittern
CT: fresh or brackish marshes
[breeding season only] (Beaufort*,
Carteret, Hyde, Pamlico) : )
Catharus guttatus Hermit Thrush
M: spruce-fir forests (for nesting)
[breeding season only] (Avery,
Haywood, Mitchell, Swain, Yancey) ‘
Certhia americana Brown Creeper
M: high elevation forests, favoring
spruce-fir mixed with hardwoods
(Avery, Buncombe, Haywood,
Jackson, Mitchell, Swain,
: Transylvania, Watauga, Yancey)
Charadrius melodus Piping Plover
T: ocean beaches and island-end flats
[breeding evidence only] (Brunswick,
- Carteret, Currituck, Dare, Hyde, New
Hanover, Onslow, Pender)

Charadrius wilsonia ' Wilson's Plover

T: beaches, island-end flats, estuarine
islands [breeding evidence only}
{Brunswick, Carteret, Dare, Hyde,
New Hanover, Onslow, Pender)
Chondestes grammacus Lark Sparrow
S: barren, sandy fields with scattered
saplings in the sandhills region
[breeding season only} (Cumberland,
Hoke, Richmond, Scotland)

Circus cyaneus : Northern Harrier

T: extensive brackish mamhes (for
nesting) {breeding evidence only]
(Carteret, Dare, Hyde)

Coccyzus erythropthalmus
M: deciduous forests, mainly at higher
elevations [breeding season and

" habitat only] (Ashe*, Avery,

Buncombe, Burke, Caldwell,
Haywood, Henderson, Jackson,
McDowell, Mitchell+, Transylvania,
Watauga)

Columbina passerina
T: dunes, sandy fields, margins of
maritime woods and thickets
[breeding season only] (Brunswick,
New Hanover, Pender)

Black-billed Cuckoo

Common Ground-Dove

. SR

SR

‘SR

sc

SR

SR

SR -

SR

SR

S2B,SZN

SIB,S3N
SIBSSN
S3B,SSN
szﬁ,szN
S3B,SZN
S»l’B,SZN

S1B.S4N

S2B,SZN

SHB,SZN

GS

G4

G5

G5

G3

G5

G5

G5

G5
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Scientific Name . ' Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

u.s.

Rank
N.C. Global

Contopus cooperi ‘  Olive-sided Flycatcher
M: montane conifer forests (mainly
spruce-fir) with openings or dead trees
[breeding séason only] (Haywood,

Macon*, McDowell*, Mitchell*,
Swain, Yancey) .

Coturnicops noveboracensis Yellow Rail
TC: brackish or fresh marshes, wet
fields [winter season only] (Carteret,

Currituck, Dare, Hyde, New
Hanover*) v

Dendroica cerulea ‘Cerulean Warbler
MC: mature hardwood forests; steep
slopes and coves in mountains, natural
levees in Coastal Plain [breeding
season only] (Bertie, Buncombe, Clay,

Graham, Halifax, Haywood, Johnston,

Macon, McDowell, Northampton,

Polk, Rutherford, Transylvania,

Watauga, Wilkes) )

Dendroica magnolia ' Magnolia Warbler
M: spruce-fir forests, especially in :
immature stands [breeding season
only] (Avery, Buncombe, Graham,

Haywood, Jackson*, McDowell,
Mitchell, Watauga, Yancey)

Dendroica virens waynei " Black-throated Green Warbler -
C: nonriverine wetland forests, Coastal Plain population
especially where white cedar or
cypress are mixed with hardwoods
[breeding season only] (Beaufort,

Bladen, Brunswick, Camden, Carteret,
Craven, Cumberland, Dare, Gates,
Hyde*, Jones, Pamlico, Tyrrell,
Washington) )

Egretta caerulea : Little Blue Heron
T: forests or thickets on maritime
islands {breeding sites only]

(Brunswick, Carteret, Columbus*,
Cumberland, Currituck, Dare, Hyde,
Jones, New Hanover, Robeson)
Egretta thula Snowy Egret
- T: forests or thickets on maritime
islands [breeding sites only]
(Brunswick, Carteret, Columbus*,
Currituck, Dare, Hyde, New Hanover,
Robeson) :

Egretta tricolor Tricolored Heron
T: forests or thickets on maritime
islands [breeding sites only]

(Brunswick, Carteret, Currituck, Dare,
Hyde, New Hanover)

SC

‘SR

SR

SR

SR

SC

sC

SC

FSC

FSC :

SUB,SZN G4

S2N. G4

S2B,SZN G4

SIS2B,SZN G5 -

S3B,SZN ° G5TU

'S3B,S3N G5

S3B,S3N G5

S3B,S3N G5
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Scientific Name Common Name o Status Rank .

" Province: Habitat (Counties of occurrence) N.C. U.S. N.C. Global
Empidonax alnorum Alder Flycatcher , SR ; S2BSZN G5

M: high elevation shrub/sapling .

thicket [breeding season only]

(Alleghany, Ashe, Avery, Buncombe,
Haywood, Jackson, Mitchell,
Watauga, Yancey) ‘

Falco peregrinus Peregrine Falcon E - SIB,S2N G4
MT: cliffs (for nesting); coastal ponds .
and mudflats (for foraging in winter)

[nesting evidence; regular wintering

sites] (Avery, Brunswick, Buncombe,

Burke, Carteret, Dare, Haywood,

Hyde*, Jackson, Madison, Rutherford,

Stokes, Surry, Transylvania, Wilkes*,

Yancey) o IR . _

Haematopus palliatus American Oystercatcher SR - - S3B,SAN G5
T: estuaries, oyster beds, mudflats ' .
[breeding evidence only] (records not
yet entered) . ‘

Haliaeetus leucocephalus Bald Eagle T - T®PD) . S3B,SIN G4
PCT: mature forests near large bodies :
of water (for nesting); lakes and
sounds [nesting sites; regular
non-breeding sites] (Alexander,

Anson, Beaufort, Bertie, Bladen,
Brunswick, Burke, Camden, Catawba,
Chatham, Chowan; Columbus,
Craven, Currituck, Dare, Davidson,
Durham, Gaston, Granville, Guilford,
Halifax, Harnett, Haywood, Hyde,
Johnston*, Lenoir, Martin*,
Mecklenburg, Montgomery, Nash,
Northampton*, Onslow, Orange,
Pamlico, Pasquotank, Pitt, Richmond,
Rowan, Stanly, Tyrrell, Vance*, .

. Wake, Warren*, Washington, Wilson)

Himantopus mexicanus o Black-necked Stilt SR - S2B 0 G5
T: fresh or brackish ponds and : . : . )
impoundments [breeding sites only]

(Beaufort, Brunswick, Carteret, Dare,
Onslow, Pamlico)

Ictinia mississippiensis Mississippi Kite - SR - S2B G5
C: mature, extensive bottomland o
forests [regular summer locations
only] (Bladen, Carteret, Columbus,

Halifax, Harnett, Johnston, Martin,
Nash, Richmond, Scotland, Wayne)
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Scientific Name - Common Name ‘Status . Rank -
Province: Habitat (Counties of occurrence) N.C. Us. N.C. Global
Lanius ludovicianus ludovicianus ~ Loggerhead Shrike sC - SIBSIN G4T4

PSC: fields and pastures [breeding

season only] (Alamance+, Ashe+,

Bladen+, Brunswick, Carteret,

Catawba, Chatham, Cleveland, Davie,

Edgecombe+, Forsyth, Franklin,

Gaston, Granville+, Greene+,

Guilford, Halifax, Iredell, Johnston+,

Lenoir+, Lincoln, Mecklenburg,

Montgomery, Moore, New Hanover+,

Pitt, Polk, Richmond, Robeson,

Rowan, Rutherford, Scotland+,

Stanly, Transylvania+, Wake+,

Wayne)
Lanius ludovicianus migrans Migrant Loggerhead Shrike SC - . SUB,SUN GA4T3Q

M: fields and pastures [breeding ‘

season only] . . »
Laterallus jamaicensis Black Rail SR FSC S3B,S2N G4

TCP: brackish marshes, rarely fresh

marshes [breeding season only]

(Carteret, Craven, Currituck, Dare,

Hyde, Onslow, Pamlico) : : . .
Loxia curvirostra pop 1 Southern Appalachian Red Crossbill SC FSC - S3B,SIN G5T?

. M:coniferous forests, preferably oo .

spruce-fir (Ashe*, Avery, Buncombe,

Burke, Haywood, Jackson, McDowell,

Mitchell, Swain, Transylvania,

Yancey) ) : -
Mycteria americana . Wood Stork ' E - E SIN G4

T: fresh or brackish ponds (for o

foraging) [regular non-breeding sites]

(Brunswick) . :
Passerculus sandwichensis " Savannah Sparrow SR - S2B,S5N° G5

M: grassy fields and pastures : ‘

[breeding season only] (Alleghany,

Ashe, Watauga) ‘ :
Passerina ciris ciris Eastern Painted Bunting SR FSC S3B,SZN- GS5T3T4

T: maritime shrub thickets and forest ' ’ '

edges [breeding season only]

(Brunswick, Carteret, New Hanover,

Onslow, Pender) : : .
Pelecanus occidentalis Brown Pelican SR - S3B,SAN G4

T: maritime islands [breeding sites g Co

only] (Brunswick, Carteret, Dare, New

Hanover) : _ ST
Phalacrocorax auritus Double-crested Cormorant SR - S1B,S5N G5

CP: lakes with scattered trees for .

nesting [breeding sites only]

(Chatham, Craven)
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Scientific Name Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

U.s.

Rank
NC.

Global

Picoides borealis Red-cockaded Woodpecker
- SCP: mature open pine forests, mainly
in longleaf pine [breeding evidence
only] (Anson, Beaufort, Bertie,
Bladen, Brunswick, Camden*,
Carteret, Chatham*, Columbus,
i Craven, Cumberland, Currituck*,
Dare, Duplin, Edgecombe*, Forsyth*,
Gates, Halifax*, Harnett, Hertford*,
Hoke, Hyde, Johnston, Jones, Lee*,
Lenoir*, Montgomery, Moore, Nash¥*,
New Hanover, Northampton?®,
Onslow, Orange*, Pamlico*, Pender,
Pitt*, Richmond, Robeson, Sampson,
Scotland, Tyrrell, Wake*, Wayne,
Wilson*) :

Plegadis falcinellus Glossy Ibis
T: forests or thickets on maritime :
islands [breeding sites only] .

(Brunswick, Carteret, Currituck, Dare,
Hyde, New Hanover)

Poecile atricapillus practicus Southern Appalachian
M: high elevation forests, mainly Black-capped Chickadee
spruce-fir [breeding season only]

(Avery, Buncombe*, Haywood,
Jackson, Swain, Transylvania,
Yancey*)

Pooecetes gramineus ~_ ‘Vesper Sparrow
M: high elevation pastures and grassy
fields [breeding season only] (Ashe,

Avery, Haywood, Mitchell, Watauga)
Porphyrula martinica Purple Gallinule
. C: freshwater ponds with floating
vegetation [breeding sites only]
(Brunswick, Onslow*, Robeson) o

Riparia riparia Bank Swallow =
MP: high, vertical banks for nesting o
[breeding sites only] (Avery, Wilkes*) R

Rynchops niger . Black Skimmer -
T: sand flats on maritime islands L
[breeding sites only] (Brunswick,

Carteret, Dare, Hyde, New Hanover,
Onslow, Pender) I

Sphyrapicus varius appalachiensis Appalachian Yellow-bellied
M: mature, open hardwoods with Sapsucker ‘ -
scattered dead trees [breeding season
only] (Avery*, Buncombe, Clay*,

Graham, Haywood, Henderson,
Jackson, Macon, Mitchell*, Swain,
Transylvania, Watauga, Yancey) .

Sterna antillarum Least Tern”
T: beaches, sand flats, open dunes
(Brunswick, Carteret, Craven, Dare,

Hyde, New Hanover, Onslow, Pender)

SC

SC

SR

SR

SR

sSC

sCc

SC

'FSC

FSC

S2

S2B,SZN

S3 -

S2B,S2N
SHB
SUB,SZN

S3B,S3N

S3B,S5N

 S3B,SZN

G3

G5

G5T?

G5

G5

G5

G5

G5T?

G4
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Scientific Name ' Common Name Status Rank
Province: Habitat (Counties of occurrence) NC. Us. N.C. - Global
Sterna caspia Caspian Tern =~ SR 3 SIB,S2N GS

T: sand flats on maritime islands
[breeding sites only] (Dare, Hyde*) ’ -

Sterna dougallii Roseate Tern S E E SAB,SZN G4
T: sand flats on maritime islands
[breeding evidence only] (Carteret*,

Dare) )

Sterna hirundo Common Tern . SC - S3B,SZN G5
T: sand flats on maritime islands ‘ - i
[breeding sites only] (Carteret, Dare,

Hyde, New Hanover, Onslow, Pender) ) :

Sterna nilotica Gull-billed Tem : T -~ - S83BSZN G5

T: sand flats on maritime islands : ’
[breeding sites only] (Brunswick,
~ Carteret, Dare, Hyde, Onslow*) :

Thryomanes bewickii altus Appalachian Bewick's Wren E FSC SHB,SZN G5T2Q
M: woodland borders or openings, :
farmlands or brushy fields, at high
elevations [breeding season only]

(Ashe*, Avery*, Buncombe?*,
Haywood*, Jackson*, Macon¥,
Transylvania*) .

Vermivora chrysoptera Golden-winged Warbler SR FSC S3B,SZN G4
M: old fields and successional
hardwoods (Alleghany, Ashe,

Watauga; plus many additional
counties) : : : o

Vermivora pinus Blue-winged Warbler SR - S2B,SZN GS
M: low elevation brushy fields and o
thickets [breeding season only]

(Alleghany, Ashe, Buncombe*,
Cherokee*, Graham*, Macon) : : .

Vireo gilvus Warbling Vireo , SR - S2B,SZN G5 -
M: groves of hardwoods along rivers .
and streams [breeding season only]

(Alleghany, Ashe, Avery, Buncombe,
Cleveland, Halifax, Henderson,
Macon*, Orange, Watauga)

REPTILES

Alligator mississippiensis American Alligator T T(S/A) - S3 G5
CT: fresh to slightly brackish lakes,
ponds, rivers, and marshes (Bladen,
Brunswick, Camden*, Carteret,
Columbus, Craven, Cumberland,
Dare, Duplin*, Gates*, Hyde, Jones*,
New Hanover, Onslow, Pamlico*,
Pender, Robeson, Sampson*,
Scotland*, Tyrrell*, Washington) ' o
Apalone spinifera spinifera Eastern Spiny Softshell s . - 81 G5TS
M: large streams in the French Broad
system (Buncombe, Madison)
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Caretta caretta Loggerhead T T ~ S3BSIN G3

T: nests on beaches; forages in ocean '

and sounds (Brunswick, Carteret,

Currituck, Dare, Hyde, New Hanover,
Onslow, Pender) L : '

Chelonia mydas Green Turtle : T T “SiB,SZN G3
T: nests on beaches; forages in ocean )
and sounds (Brunswick, Carteret, »

Dare, Hyde+, New Hanover, Onslow,
Pender)

Clemmys (see Glyptemys) .

Crotalus adamanteus Eastern Diamondback Rattlesnake E - S1? G4
C: pine flatwoods, savannas, pine-oak ) : . '
sandhills (Bladen, Brunswick+,

Carteret, Columbus+, Craven+,
Cumbetland*, Duplin+, Jones*, New
Hanover*, Onslow, Pender*,

‘ Robeson*, Sampson*) .

Crotalus horridus Timber Rattlesnake sC - - S3 G4
CMP: wetland forests in the Coastal
Plain; rocky, upland forests elsewhere '
(Alexander, Alleghany, Anson+, Ashe,
Avery+, Beaufort+, Bertie+, Bladen+,
Brunswick+, Buncombe¥*, Burke,
Camdent+, Carteret, Catawba+,
Cherokee+, Chowan+, Clay*,
Cleveland+, Columbus+, Craven+,
Cumberland+, Currituck+, Dare+,
Davidson, Duplin+, Durham+,
Gaston, Graham*, Granville+,
Haywood+, Henderson, Hoke+,
Hyde+, Jackson, Jones+, Lenoir+,
Lincoln+, Macon*, Madison+,
McDowell, Mitcheli*, Montgomery+,
Moore+, New Hanover, Onslow+, - .
Pamlico+, Pasquotank+, Pender, B AR
Perquimans+, Pitt+, Polk*, Randolph, C .

Richmond+, Robeson+, Rutherford,
Sampson+, Scotland, Stanly, Stokes,
Surry*, Swain*, Transylvania*,
. Tyrrell+, Union+, Washington+, -
Watauga+, Wayne+, Wilkes,
Yancey+) : o T .

Deirochelys reticularia Chicken Turtle . SR - 83 G5
SC: quiet waters of ponds, ditches, _ ) : - .
and sluggish streams (Bladen, o
Brunswick, Carteret+, Columbus,

Craven+, Cumberland, Dare, Hoke,

New Hanover, Onslow+, Pender,

Robeson, Sampson, Scotland, ,
Wayne+) '
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Dermochelys coriacea Leatherback
. T: oceans, rarely in sounds

(Brunswick*, Carteret, Craven*,

Currituck*, Dare, Hyde, Onslow)

Eretmochelys imbricata Hawksbill
T: oceans, very rarely in sounds
(Carteret*, Dare)

Glyptemys muhlenbergii Bog Turtle
MP: bogs, wet pastures, wet thickets
(Alexander, Alleghany, Ashe, Avery,

Buncombe, Burke, Cherokee, Clay,
Forsyth, Gaston, Graham, Henderson,
Iredeli*, Macon, McDowell, Mitchell,
Surry, Transylvania, Watauga, Wilkes,
Yancey)

Heterodon simus Southern Hognose Snake
SC: sandy woods, particularly '
pine-oak sandhills (Bladen,

Brunswick*, Carteret+, Craven+,

Cumberland+, Duplin+, Edgecombe+,

Hoke, Jones+, Moore, New Hanover,

Onslow, Pender, Pitt+, Richmond+,

Robeson, Sampson, Scotland, Wake+, -
* Wayne+)

Lampropeltis getula sticticeps
T: maritime forests, thickets, and
grasslands on the Outer Banks
(Carteret*, Currituck*, Dare*, Hyde*)

Lepidochelys kempii Atlantic Ridley
T: ocean and sounds (Beaufort,

Brunswick, Carteret*, Dare, Hyde,
Pamlico)

Liochlorophis vernalis Smooth Green Snake
M: fields and grassy meadows
(Rutherford*)

Malaclemys terrapin centrata
T: salt or brackish marshes, estuaries;
southern half of the coast (Beaufort+,
Brunswick+, Carteret, Hyde+, New
Hanover, Onslow, Pamlico, Pender).

Malaclemys terrapin terrapin
T: salt or brackish marshes, estuaries;
northern half of the coast (Dare+)

Masticophis flagellum Coachwhip
SCTP: dry and sandy woods, mainly
ir pine/oak sandhills (Anson*, Bladen,
Brunswick, Carteret+, Cumberland,

Hoke+, Lenoir+, Moore+, New
Hanover, Onslow+, Pender,
Richmond, Sampson, Scotland,
‘Stanly, Union+, Wayne+)

Outer Banks Kingsnake

Carolina Diamondback Terrapin

Northern Diamondback Terrapin

SC

SC

SC

SC

SC

SR

T(S/A)

FsC

FSC

SAB,SZN

SZN

S2

S2

s2
SAB,SZN
SH

S3

S3

S3

G2

G3

G3

G2

G5T2Q

Gl

GS

G4T4

G4AT4

G5
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Micrurus fulvius Eastern Coral Snake
CS: pine-oak sandhills, sandy
flatwoods, maritime forests (Bladen,
Brunswick*, Cumberland*, Harnett+,
Hoke*, Moore+, New Hanover,
Onslow, Pender, Scotland+)

- Nerodia sipedon williamengelsi
T: salt or brackish marshes (Beaufort,
Carteret, Currituck, Dare, Hyde,
Pamlico)

Opheodrys (see Liochlorophis)

Ophisaurus mimicus
C: pine flatwoods, savannas, pine/oak
sandhills (Bladen*, Brunswick,
Carteret, Columbus*, New Hanover*,
Onslow, Sampson*) ’ :

Pituophis melanoleucus melanoleucus Northern Pine Snake
SCM: dry and sandy woods, mainly in
pine/oak sandhills (Brunswick,

Cherokee*, Clay+, Cumberland+,
Graham¥*, Harnett+, Hoke,
Montgomery, Moore, New Hanover*,
Richmond, Rutherford+, Scotland,
Swain*)

Regina rigida . Glossy Crayfish Snake
C: marshes, cypress ponds, other
wetlands (Bladen+, Brunswick*,
Carteret+, Craven, Dare, Hoke,
Hyde+, Jones+, New Hanover*,
Onslow+, Robeson, Tyrrell+)

Seminatrix pygaea
C: in lush vegetation of ponds,
ditches, or sluggish streams
(Brunswick, Carteret+, Craven+, Dare,
Hyde+, New Hanover*, Onslow+,
Pender*, Tyrrell+)

Sistrurus miliarius :

CSP: pine flatwoods, pine/oak
sandhills, other pine/oak forests
(Beaufort, Bladen, Brunswick®,
Carteret, Cleveland*, Craven,
Cumberland+, Gaston, Harett+,
Hoke+, Hyde, Montgomery+, Moore,
New Hanover, Onslow, Pender, Pitt,
Richmond+, Sampson, Scotland)

Sternotherus minor
M: streams and rivers in Mississippi
drainage (Cherokee, Madison)

Carolina Water Snake

Mimic Glass Lizard

Black Swamp Snake

Pigmy Rattlesnake

Loggerhead Musk Turtle

SC

SC

sC

SR

SR

SC.

SC

FSC

FSC

S1

s3

S2

S3

S283
S2

S3

S1

G5

G513

G3

G4T4

G5

G5

GS

G5
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AMPHIBIANS

Ambystoma mabeei
SC: savannas, wet woods, swamps
(Bladen*, Columbus*, Hoke, New
Hanover*, Pender*, Robeson,
Sampson, Scotland)
Ambystoma talpoideum Mole Salamander
MP: breeds in fish-free semipermanent
woodland ponds; forages in adjacent
woodlands (Alleghany*, Buncombe,
Cherokee, Guilford, Henderson*,
Macon*, Montgomery, Person, Polk,
Richmond, Rockingham, Rowan,
Surry, Transylvania*, Union)
Ambystoma tigrinum
SC: breeds in fish-free semipermanent
ponds; forages in adjacent woods,
usually sandy pinewoods
(Cumberland, Hoke, Richmond,
Robeson, Scotland, Wake)
Aneides aeneus Green Salamander
M: damp, shaded crevices of cliffs or
rock outcrops in deciduous forests
(southern mountains) (Henderson,
Jackson, Macon, Rutherford,
Transylvania)
Bufo quercicus Oak Toad
CS: pine flatwoods and savannas, pine
sandhills where near water (records
not yet entered)
Cryptobranchus alleganiensis Hellbender
M: large and clear fast-flowing
streams (Alleghany, Ashe, Avery*,
Buncombe, Cherokee, Clay, Graham,
Haywood, Henderson, Jackson,
Macon, Madison, Mitchell, Swain+,
Transylvania, Watauga, Yancey)
Desmognathus aeneus
M: seeps, springs, or streams in forests
in extreme southwestern counties
(Cherokee, Clay*, Graham, Macon)
Desmognathus imitator pop 1
M: forests in the vicinity of Waterrock Knob population
Knob (Jackson+)
Desmognathus santeetlah
M: stream headwaters and seepage
areas; southwestern mountains
(Graham, Jackson*, Swain*)
Desmognathus wrighti
M: spruce-fir and other high elevation
forests (records not yet entered)

Mabee's Salamander

Seepage Salamander

Pigmy Salamander

Eastern Tiger Salamander

Imitator Salamander - Waterrock

Santeetlah Dusky Salamander

SR

SC

SR

SC

SR

SR
SR

SR

FSC

FSC

FSC

S3

S2

S2

s2

S3

83

.83

S1

5283

S3

G5

-GS -

G3G4

G5

G3G4

G3G4

. G3TIQ

G3G4Q

G3G4
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Eurycea junaluska Junaluska Salamander T
M: forests near seeps and streams, ,
mainly in the Cheoah River system
(Cherokee, Clay, Graham)
Eurycea longicauda Longtail Salamander sC
M: moist woods and floodplains; :
small ponds for breeding (Alleghany*,
Clay*, Graham, Haywood*, Macon*,
Watauga+) )
Eurycea quadridigitata pop 1
C: pocosins, bay forests, flatwoods,
savannas (Hoke, Robeson, Scotland) E .
Hemidactylium scutatum : Four-toed Salamander sc
MPC: pools, bogs, and other wetlands
in hardwood forests (Alamance+,
Avery, Bladen*, Buncombe*,
Chatham, Cherokee+, Cumberland*,
Duplin*, Durham, Gates, Graham-+,
Granville, Henderson*, Macon*,
Mitchell*, Montgomery, Moore, Nash,
Orange, Person, Polk+, Randolph,
Rockingham*, Surry, Wake) . _
Hyla versicolor : Northern Gray Treefrog SR
PM?: deciduous or mixed forests,
often near water; range uncertain in
NC (Warren+) :
Necturus lewisi Neuse River Waterdog SC
PC: rivers and large streams in Neuse -
and Tar drainages (endemic to North
Carolina) (Beaufort*, Craven®,
Durham, Edgecombe, Franklin,
Granville*, Greene*, Halifax,
Johnston, Jones, Lenoir, Nash,
Orange, Person*, Pitt*, Vance*,
- Wake, Warren, Wayne*, Wilson*)
Necturus maculosus Common Mudpuppy sC
M: rivers and large streams (French
Broad drainage) (Buncombe*,
Henderson*, Transylvania*) :
Plethodon amplus » ~ Blue Ridge Gray-cheeked Salamander * SR
M: mesic forests in the Hickorynut
Gorge vicinity (endemic to this area)
(Buncombe+, Henderson+,
Rutherford+)
Plethodon aureolus Tellico Salamander - : SR
M: forests in the Unicoi Mountains
(Cherokee*, Graham*) . : :
Plethodon cheoah Cheoah Bald Salamander - SR
M: mesic forests on Cheoah Bald
(endemic to this area) (Graham+,
Swain+)

Dwarf Salamander - silvermorph ~~~ SC

FSC

S2

S2

S2

S3

s17.

S3

SH

S182

S2

S2?

G3

G5

G5T2Q

G5

G5

G3

GS

G1G2

G2G3

G2
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Plethodon ventralis Southern Zigzag Salamander SC - S1 G4

M: moist areas of talus slopes or rock

outcrops in hardwood forests

(Buncombe*, Haywood, Henderson*,
- Madison*, Yancey) ,

Plethodon wehrlei Wehrle's Salamander T - S1 G5
P: upland forests (low mountains near ‘

Virginia border) (Alleghany, Stokes,
Surry, Wilkes) , .

Plethodon welleri Weller's Salamander SC - s2 @ G3-
M: high elevation forests in northern :
mountains, mainly in spruce-fir and to
a lesser degree, northern hardwood
forests (Avery, Mitchell, Watauga,

Yancey) : , v .
* Plethodon yonahlossee pop 1 Crevice Salamander SC - S1 G4T1Q
M: Hickorynut Gorge area (endemic . :
to this area); crevices in moist shaded
rocks (Buncombe*, Henderson+,
Rutherford) : .

Pseudacris brachyphona Mountain Chorus Frog SC - S1 G5
M: forests near temporary pools or - : :
ponds, in extreme southwestern

) mountains (Cherokee, Haywood*) .

Pseudacris ornata Omate Chorus Frog SR - s3 . + G5
SC: swamps, savannas, wooded ponds ‘
and pools (Bladen*, Brunswick*,

Hoke, New Hanover*, Robeson,
Sampson*, Scotland) : ’

Rana capito Carolina Gopher Frog T - FSC S2 .G3
SC: breeds in temporary fish-free : n
pools; forages in sandy woods,

“especially pine-oak sandhills

(Beaufort*, Bladen*, Brunswick,

Carteret, Hoke, Jones*, New

Hanover*, Onslow, Pender, Robeson,

Sampson, Scotland) ‘ :

Rana heckscheri River Frog sc . - SH G5
SC: river floodplains, such as pools or :
borrow pit ponds (Cumberland*,

Moore*, Robeson*, Sampson*,
Scotland*)

FRESHWATER FISHES

Acipenser brevirostrum Shortnose Sturgeon . E E S1 G3
TC: brackish water of large rivers and :
estuaries; spawns in freshwater areas
(Anson, Bertie, Bladen, Brunswick,
" Camden*, Carteret*, Columbus,
Currituck*, Dare, Hyde*, New
Hanover, Onslow*, Pamlico*,
Pasquotank*, Pender, Richmond)
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Acipenser oxyrinchus - -Atlantic Sturgeon ' - 8C - S3 . G3

TC: coastal waters, estuaries, large

rivers (records not yet entered) . _
Ambloplites cavifrons Roanoke Bass SR FSC S3 G3 -

PC: streams in Neuse and Tar systems,

rarely in Cape Fear system (Durham,

Edgecombe+, Franklin+, Granville,

Halifax, Johnston+, Moore, Nash,

Orange, Person, Pitt*, Wake+,

Warren)
Aplodinotus grunniens ) Freshwater Drum T®PSC)- - S1? GS
M: French Broad River (Madison) ) ‘ oL .
Carpiodes carpio River Carpsucker SC - SH G5
M: French Broad River (Madison*)

Carpiodes velifer -Highfin Carpsucker - - 'SC - S2 G4G5
PC: Catawba, Pee Dee, and Cape Fear ’ v
rivers (Anson, Bladen, Catawba,
Gaston, Iredell, Mecklenburg,
Richmond) ‘ .

Clinostomus funduloides ssp 1 - Little Tennessee River Rosyside Dace SC FSC S2 - G5T3Q
M: Little Tennessee drainage : :
(Jackson, Macon, Swain) -

Cottus caeruleomentum Blue Ridge Sculpin SR (PSC) - S1 G4
P: Dan drainage (Stokes+) -
Cottus carolinae Banded Sculpin T - S1 G5

- M: French Broad and Toe drainages
(Avery, Madison)

Cyprinella monacha Spotfin Chub T T - 81 G2
M: Little Tennessee River; formerly in
French Broad drainage (Buncombe*,
Macon, Madison*, Swain)

Cyprinella sp 1 (formerly considered part  Thinlip Chub SC - .82 " GUQ

of C. zanema)

SC: Cape Fear, Lumber, and Pee Dee

drainages (Anson, Bladen*, , . '
Cumberland+, Richmond, Robeson+, RS -
: Sampson, Scotland+) . :

Cyprinella zanema _ Santee Chub o SR - - S3 G4
P: Catawba and Broad drainages L : : .
(Burke, Caldwell, Catawba+, Iredell+, ‘

Lincoln, McDowell+, Mecklenburg+,

Polk, Ruthetford) , .
Elassoma boehlkei . Carolina Pygmy Sunfish T FSC S1 - G2

C: streams and canals in Waccamaw ‘

drainage (Brunswick, Columbus) - . . ,
Erimystax insignis ‘ Blotched Chub » SR - FSC . S3 G3G4

M: primarily French Broad drainage -

(Buncombe+, Cherokee+, Clay+,

Henderson+, Madison+, Mitchell+,

Yancey+) : . . -
Etheostoma acuticeps ' Sharphead Darter T FSC S1 G3

M: streams in Nolichucky system (Toe o

and Cane rivers) (Mitchell, Yancey)
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Etheostoma collis pop 1 Carolina Darter - central - . 8C ‘FSC S3 G3T3Q
P: streams in the Yadkin - Pee Dee Piedmont population - )
and Catawba drainages (Anson+,

Cabarrus, Davidson+, Mecklenburg,

Montgomery, Richmond, Stanly,

Union) : o .
Etheostoma collis pop 2 ) Carolina Darter - eastern SC - FSC S2 G3T3Q

P: streams in the Roanoke, Tar, Neuse, Piedmont population :

and Cape Fear drainages (Chatham,

Durham+, Granville, Guilford, Moore,

Orange*) . o e
Etheostoma inscriptum Turquoise Darter SC®T) - - 81 G4 .

M: streams of Savannah drainage ‘

(Jackson, Macon, Transylvania) :
Etheostoma jessiae " Blueside Darter ' - "8C - SH . G4Q

M: streams in Mills River system . .

(Henderson*) . . .
Etheostoma kanawhae Kanawha Darter SR - S3 G4

M: New drainage (Alleghany, Ashe,

Watauga) ' . o . S
Etheostoma mariae Pinewoods Darter SC FSC S2 G3

SC: streams of Lumber drainage, -

mainly in the sandhills; perhaps in

adjacent Pee Dee drainage (Hoke,

Montgomery, Moore, Richmond,

Robeson+, Scotland)

Etheostoma perlongum Waccamaw Darter T FSC S1 GiQ
C: Lake Waccamaw (endemic to : : .
North Carolina) (Columbus) T )
Etheostoma podostemone Riverweed Darter SC - . 82 - G4

P: large streams in Dan River system
(Caswell, Rockingham, Stokes) o : .

_ Etheostoma simoterum Snubnose Darter sC - SH G5
M: streams of French Broad drainage ' . .
(Madison*) , ) . ‘

Etheostoma vulneratum Wounded Darter SC FSC S2 G3
M: streams of Little Tennessee ' ‘ ,
system; perhaps extirpated from
French Broad system (Jackson,

Macon, Madison*, Swain) . ) , .

Exoglossum laurae Tonguetied Minnow SR - .82 G4
M: New drainage (Alleghany, Ashe,

~ Watauga) | :

Exoglossum maxillingua ' Cutlips Minnow E (PSC)
P: streams of Dan River system
(Stokes) : : : .

Fundulus cf diaphanus (formerly Lake Phelps Killifish SR . FSC S1 GUQ
considered part of F. waccamensis) . ,
(taxon endemic to North Carolina, but
may be a population of F. diaphanus)

C: Lake Phelps (Washington) ’

Fundulus confluentus Marsh Killifish SR - S2 G5
T: fresh to brackish waters along coast . o
(Carteret*, Dare*, Hyde*, Onslow+) -

s1 G5
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Fundulus luciae Spotfin Killifish
TC: ponds and pools along coast
(Brunswick*, Carteret+, New
Hanover*, Onslow+)

Fundulus waccamensis
C: Lake Waccamaw (endemic to
North Carolina) (Columbus)

Heterandria formosa - Least Killifish
C: streams and lakes near Wilmington
(Brunswick, New Hanover) ’

Hiodon tergisus Mooneye
M: French Broad River (Henderson¥*,

Madison+)

Hybopsis rubrifrons Rosyface Chub
M: Savannah drainage (Transylvania)

Hypentelium roanokense .

P: Dan drainage (Caswell,
Rockingham+, Stokes)

Ichthyomyzon bdellium ' Ohio Lamprey
M: French Broad drainage (Madison)

Ictiobus niger Black Buffalo
M: French Broad River (Madison)

Lampetra aepyptera
CP: Tar and Neuse drainages
(Franklin, Halifax, Jones*, Pitt*,
Wake, Warren)

Lampetra appendix .

M: French Broad drainage (Madison)

~ Lucania goodei . Bluefin Killifish
C: stream in Wilmington area; .
possibly introduced (New Hanover)

Luxilus chrysocephalus Striped Shiner
M: Cane drainage; reported in Little

Waccamaw Killifish

Roanoke Hog Sucker

Least Brook Lamprey

Tennessee drainage (Macon, Yancey) - o

Menidia extensa Waccamaw Silversid
C: Lake Waccamaw (endemic to '
North Carolina) (Columbus)
Micropterus coosae Redeye Bass
M: Savannah drainage (Burke*,
Jackson®, Transylvania)
Moxostoma robustum
P: Pee Dee River (Anson, Davie¥,
Richmond, Rowan¥*, Surry*, Yadkin*)
Moxostoma sp 1 Sicklefin Redhorse
M: Little Tennessee and Hiwassee
rivers (Cherokee, Clay, Jackson,
Macon, Swain) )
Moxostoma sp 2 ' Carolina Redhorse
P: Cape Fear and Pee Dee drainages
(Anson, Chatham, Harnett*, Lee,
Moore, Richmond)
Notropis bifrenatus Bridle Shiner
C: stream near lower Neuse River
(Craven)

" Robust Redhorse

American Brook Lampréy .

SR

sSC

SC

SC

SR

SR

SR

sC

T (PSC)

- SR

SR (PE)

SR (PT)

SR (PE) |

SC (PE)}

FSC

“FSC

FSC

FSC

FSC

Ss2 .

S1

S2

SH
S1
s3°
S1
Si

S2

St .

S1

S2

81

S1

)

S2

Si

S1

G4

Gl

-GS

-GS

G3G4

- G5

G5

G4

G5

G5

G1

G5

- 6l

G2G3Q
G1G2Q .

G5
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Notropis lutipinnis Yellowfin Shiner
MP: Savannah, Little Tennessee, and i
Broad drainages [only the Savannah
and Little Tennessee drainages are
listed as SC] (Jackson, Macon,
Transylvania)
Notropts mekistocholas Cape Fear Shiner
P: Cape Fear drainage (endemic to
North Carolina) (Chatham, Harnett,
Lee, Moore, Randolph)
Noturus eleutherus Mountain Madtom
' M: French Broad drainage (Madison*)
Noturus flavus Stonecat
: . M: Nolichucky, French Broad, and
Little Tennessee drainages (Madison,
Swain, Yancey)
Noturus furiosus Carolina Madtom
CP: Tar and Neuse drainages
{endemic to North Carolina) (Craven®,
Durham*, Edgecombe, Franklin,
Greene*, Halifax, Johnston, Jones,
Lenoir, Nash, Pitt*, Vance*, Wake,
‘Wayne, Wilson¥*)
Noturus gilberti Orangefin Madtom
P: Dan drainage (Stokes)
Noturus insignis ssp 1 Spotted Madtom
P: Dan River (no county data) :
Noturus sp 1 Broadtail Madtom
C: Cape Fear, Waccamaw, and
Lumber drainages (Bladen+,
Brunswick*, Columbus*,
Cumberland+, Duplin, Robeson,
Sampson+)
Percina burtoni Blotchside Logperch
M: South Toe River; formerly in
French Broad drainage (Buncombe¥*,
Yancey)
Percina caprodes Logperch
M: Tennessee drainages (Alleghany,
Ashe, Madison)
Percina nigrofasciata )
' M: Savannah drainage (Transylvania)
Percina oxyrhynchus Sharpnose Darter
M: New River drainage (Alleghany,
Ashe) _
Percina sciera Dusky Darter
M: French Broad dramage (Madison*)
Percina squamata - Olive Darter
M: Tennessee drainages (Cherokee,
Jackson*, Macon, Madison*, Mitchell,
Swain, Yancey)
Phenacobius teretulus - Kanawha Minnow
M: New drainage (Alleghany, Ashe,
Watauga)

Blackbanded Darter

SC

SC

SC(T)

SR

SC

SR (PT)
SC

SC

SC

FSC

FSC |

FSC

FSC

FsC

FSC

FSC

S3

St

SH

s1

S2

S1
SR

st

S1

S2

S1

S1

SH

S2

S2

G4Q

Gl

G5

‘@

G2 .

G5TI1T2Q

G2

¢/

G5.

G5

G5

a3

G3G4
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Scientific Name Common Name
Province: Habitat (Counties of occurrencg)

Status
N.C.

U.S.

Rank
N.C.

Global

Polyodon spathula Paddlefish
M: French Broad River (Buncombe*,
Madison*) ‘ :
Sander canadensis Sauger
M: French Broad and Hiwassee rivers
(Cherokee+, Haywood+, Madison)
Scartomyzon ariommus
P: Dan drainage (Forsyth,
Rockingham, Stokes)
Semotilus lumbee
S: streams in the sandhills
(Cumberland, Harnett, Hoke,
Montgomery*, Moore, Richmond,
Scotland)
Stizostedion (see Sander)
Thoburnia hamiltoni
P: Dan drainage (Stokes)

Bigeye Jumprock

Sandhills Chub

Rustyside ‘Sucker

SC

MOLLUSKS ~ FRESHWATER BIVALVES

Alasmidonta heterodon Dwarf Wedgemussel
PC: Tar and Neuse drainages, mainly
near Fall Line (Franklin, Granville,
Halifax, Johnston, Nash, Orange,
Vance, Wake, Warren, Wilson)

Alasmidonta raveneliana
M: Tennessee drainages (Buncombe¥,
Graham, Haywood, Henderson,
Jackson, Macon, Mitchell, Swain,
Transylvania, Yancey)

Alasmidonta robusta

-P: Uwharrie River drainage; formerly
Long Creek in Mecklenburg County
{endemic to North Carolina)
(Mecklenburg*, Montgomery)

Alasmidonta undulata
PC: most river systems in Piedmont
and Coastal Plain (Caswell, Chatham,
Durham, Edgecombe, Franklin, Gates,
Granville, Halifax, Harnett, Hertford,

- Johnston, Jones, Montgomery, Moore,
Nash, Northampton, Orange, Person,
Pitt*, Randolph, Vance, Wake,
Warren, Wilson) .

Alasmidonta varicosa : Brook Floater
PM: Piedmont systems and along Blue :
Ridge escarpment of Catawba River
system (Anson, Burke, Caldwell,

Chatham, Forsyth, Granville, Macon,
Montgomery, Moore, Orange,
Randoiph, Surry, Yadkin)

Appalachian Elktoe

Carolina Elktoe

Triangie Floater

E

SR

FSC

FSC

FsC

SH
S2
S2

S3

S1

St

S1

S1

S2

St

G5

G3

G3

GIG2

G1

Gl

G4

G3
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Global

Alasmidonta viridis
M: Little Tennessee and Mills rivers
(Henderson, Macon, Swain)
Anodonta couperiana Barrel Floater
C: Bladen County; formerly in
Greenfield Lake (Bladen*, New
Hanover¥*) .
Anodonta implicata ) Alewife Floater
C: Chowan, Meherrin, lower
Roanoke, and Pee Dee rivers (Anson,
Bertie, Chowan, Gates, Halifax,
Hertford, Northampton, Richmond,
‘Washington)
Cyclonaias tuberculata Purple Wartyback
M: New River (Alleghany)
Elliptio dilatata Spike
M: Little Tennessee, Hiwassee, and '
New rivers (Alleghany, Ashe,
Cherokee, Macon, Swain, Watauga)
Elliptio folliculata Pod Lance
C: Coastal Plain, mainly in Lake
Waccamaw (Bladen, Brunswick,
Columbus, Cumberland, Duplin,
Hamett, Pender, Sampson)
Elliptio lanceolata Yellow Lance
PC: Tar and Neuse systems, mainly
near the Fall Line (Edgecombe,
Franklin, Granville, Halifax, Johnston,

Nash, Vance, Wake, Warren, Wayne) :
Elliptio marsupiobesa - Cape Fear Spike
C: Cape Fear and Neuse basins

(endemic to North Carolina) (Bladen,
Craven, Cumberiand, Duplin,
Johnston, Pender, Robeson, Sampson)
Elliptio roanokensis
PC: Cape Fear north to Roanoke river
systems (Anson, Bladen, Craven, -
Cumberland, Edgecombe, Halifax,
Harnett, Johnston, Montgomery,
Nash, Northampton, Pitt, Randolph,
.- Richmond, Stanly, Wake, Wayne*)
Elliptio steinstansana
PC: Tar River drainage, very rare in
Neuse drainage (endemic to North
Carolina) (Edgecombe, Franklin,
Halifax, Johnston, Nash, Pitt*,
Warren)
Elliptio waccamawensis Waccamaw Spike
C: Lake Waccamaw and vicinity
(endemic to North Carolina; possibly
in adjacent South Carolina)
(Brunswick, Columbus)

Slippershell Mussel

Roanoke Slabshell

Tar River Spinymussel

- 8C

SC

SC

FSC

FSC

S1

SH

S1

S1

St

Si

Si-

S3

S1

S1

S1

G4G5

G5

G5

G5

G2G3Q

- G2G3

G3Q

G2G3

Gt

G20
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» Sc1ent1fic Name i ‘Common Name Status Rank :
Province: Habitat (Countles of occurrence) . . NC. '+ US. N.C. Global
Fusconaia barnesiana ' Tennessee Pigtoe » E - S1 G2G3
M: Little Tennessee River (Macon, i
Swain) . . . .
Fusconaia masoni Atlantic Pigtoe . E . BSC S1 G2
CP: most Atlantic drainages, in lower
Piedmont and upper Coastal Plain;

also in Black River in lower Coastal
Plain (Bladen, Caswell, Chatham¥,
Cumberland, Durham, Edgecombe,
Franklin, Granville, Halifax, Harnett,
Johnston, Montgomery, Moore, Nash,
Northampton*, Orange, Pender,
Person, Pitt*, Randolph, Union,
Wake, Warren, Wayne, Wilson) :

Fusconaia subrotunda " Long-solid SR - S1 G3
M: Hiwassee and French Broad : A
systems (Buncombe*, Cherokee, Clay,

Transylvania) , - ‘ ’

Lampsilis cariosa Yellow Lampmussel - E. FSC S1 G3G4
PC: a number of river systems; mainly e ;
near the Fall Line (Alamance*, Anson,

Bladen, Chatham, Columbus,

Cumberland, Davie, Durham,

Edgecombe, Franklin, Granville,

Halifax, Harnett, Johnston,

Montgomery, Moore, Nash, Orange,

Pender, Person, Pitt*, Randolph,

Richmond, Rowan, Vance) , ) :

Lampsilis fasciola ’ Wavy-rayed Lampmussel SC - S1 G4
M: French Broad, Pigeon, Hiwassee, :
and Little Tennessee systems
(Cherokee; Haywood, Jackson,

‘Macon, Mitchell, Swain, Yanoey) : :

Lampsilis fullerkati ‘Waccamaw Fatmucket - T - FSC- .. 81 - - G1Q
C: Lake Waccamaw and vicinity - ' ‘ : ‘
(endemic to North Carolina and
adjacent South Carolina) (Columbus) : S

Lampsilis radiata conspicua Carolina Fatmucket T - S1? G5T2Q
P: Neuse and Pee Dee systems ' A :

(Alamance, Anson, Cabarrus,
Davidson, Durham, Granville,
Montgomery, Orange, Person,
Randolph, Richmond, Stanly) ’ .

Lampstlu radiata radiata Eastern Lampmussel - T - S1s2 G5T5
CP: a number of river systems , R ' :

(Bladen, Chowan, Columbus, Craven,

Edgecombe, Franklin, Gates, Halifax,

Hertford, Johnston, Jones, Nash, g

Northampton, Pender, Pitt, Sampson, i - :
Wake, Warren, Wilson) oo :

Lampsilis sp 2 abivalve SR - S1 Gl

‘ PC: Neuse and Tar systems (endemic
to North Carolina) (records not yet
entered)
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Province: Habitat (Counties of occurrence) : N.C. U.S. N.C. Global
Lasmigona decorata Carolina Heelsplitter E E ~s1 @t

P: Catawba and Pee Dee drainages in

Union County (endemic to this area

and adjacent South Carolina)

(Anson*, Cabarrus*, Mecklenburg*,

Richmond*, Union) . ' R :

Lasmigona holstonia ‘ Tennessee Heelsplitter E - FSC S1 G3
M: Mills River; formerly in Valley : :
Creek in Cherokee County -

(Cherokee*, Henderson) ) ‘ . :
- Lasmigona subviridis Green Floater - E - FSC - 81 G3
: CPM: Tar, Neuse, and Cape Fear '
systems downstate; New and Watauga
systems in mountains (Alleghany,
Ashe, Durham, Edgecombe, Granville,
Halifax, Johnston, Nash,
Northampton, Orange, Person,
Rockingham, Stokes, Wake, Watauga) _

Leptodea ochracea Tidewater Mucket T - S1 - G4
CP: a number of systems, primarily in ' s :
the Coastal Plain; abundant in Lake
Waccamaw (Bertie, Chowan,

Columbus, Edgecombe*, Gates,
Halifax, Hertford, Martin, ‘
Northampton, Pitt, Washington) . .

Ligumia nasuta Eastern Pondmussel T - - - S1 G4G5
C: Chowan, Roanoke, and Cape Fear ' :
systems (Anson, Bertie, Brunswick,

Chowan, Gates, Hertford, Nash*,
Pitt¥, Richmond, Washington) . -

Pegias fabula Littlewing Pearlymussel E " E S1 Gl
M: Little Tennessee River; formerly in : S
Valley River in Cherokee County
(Cherokee*, Macon, Swain) . )

- Pleurobema collina James Spinymussel SR E S1 Gl
P: Dan and Mayo rivers (Rockingham, : ’ :

Stokes) ' . . .

Pleurobema oviforme Tennessee Clubshell E FSC S1? G3
M: Little Tennessee and Hiwassee o Coe
drainages (Cherokee, Transylvania) 4 :

Sphaerium simile Grooved Fingernailclam SR - . 81?7 ‘GS
C: White Oak River (Jones, Onslow) : - ’
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Scientific Name ' Common Name Status
Province: Habitat (Counties of occurrence) NC.

U.s.

Rank
‘N.C.

Global

Strophitus undulatus Creeper R . .. T
PC: Tar, Neuse, Cape Fear, and Pee
Dee systems, perhaps other systems in
Piedmont (Alamance, Anson, Caswell,
Chatham, Davidson, Durham,
Edgecombe*, Forsyth, Franklin,
Granville, Halifax, Harnett,
Henderson, Johnston, Jones,
Mecklenburg, Montgomery, Moore,
Nash, Orange, Person, Pitt, Polk,
Randolph, Richmond, Rockingham,
Stanly, Surry, Transylvania, Union,
Vance, Wake, Warren, Wilson,
Yadkin) ‘ - L

Toxolasma pullus Savannah Lilliput E
PC: a number of Atlantic drainages
(Columbus, Montgomery, Orange,

Randolph, Union)

Villosa constricta Notched Rainbow . - sSC
PC: most Atlantic drainages, mainly in
lower Piedmont (Alamance, Burke,
Chatham, Durham, Franklin,
Granville, Halifax, Harnett, Johnston,
Lee*, Montgomery, Moore, Nash,
Orange, Person, Randolph,
Rockingham, Stanly, Union, Vance,
Wake, Warren, Wilson)

Villosa delumbis Eastern Creekshell SR
PC: most Atlantic drainages :

(Alamance, Anson, Bladen,

Brunswick, Burke, Cabarrus,

Chatham, Cumberland, Duplin,

Granville, Mecklenburg, Montgomery,

Person, Randolph, Rockingham,
“Sampson, Stanly, Union) 3 ‘

Villosa iris - "~ Rainbow c sC
M: Hiwassee and Little Tennessee - S ~
drainages; formerly in French Broad ‘
drainage (Cherokee, Clay, Jackson, iR .

) Macon, Swain) S

Villosa trabalis Cumberland Bean SR
M: Hiwassee River (Cherokee) -

Villosa vanuxemensis Mountain Creekshell T

M: Hiwassee drainage; formerly W

\

French Broad drainage (Cherokee) : -
Villosa vaughaniana Carolina Creckshell : E
P: Pee Dee, Catawba, and Cape Fear ‘
systems (endemic to North Carolina
and adjacent South Carolina)
(Alamance, Anson, Cabarrus,
Chatham, Mecklenburg, Montgomery,
Moore, Randolph, Richmond, Stanly,
Union) i

FSC

S2

S1

S3

's3

S1

S1.

S1

S2

G5

G2

.G3

G4

G5

Gl

G2
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MOLLUSKS - FRESHWATER GASTROPODS

Amnicola sp 1 . Waccamaw Snail
C: Lake Waccamaw and adjacent Big
Creek (endemic to North Carolina) -
(Columbus¥*)

Cincinnatia sp 1
C: Lake Waccamaw and adjacent Big
Creek (endemic to North Carolina)
(Columbus)

Elimia interrupta Knotty Elimia
M: Hiwassee River and tributaries
(Cherokee*)

Ferrissia hendersoni
CP: scattered locales in Coastal Plain
and Piedmont, but mainly on margins
of Carolina bay lakes (records not yet
entered)

Helisoma eucosmium _

C: Greenfield Lake (formerly), creek
in Brunswick County (endemic to
North Carolina) (Brunswick, New
Hanover¥) .

Leptoxis dilatata Seep Mudalia
M: New River drainage in Ashe,
Alleghany, and Watauga counties
(Alexander*, Alleghany, Ashe,
Watauga)

Leptoxis virgata

_ M?: reported from Hiwassee River,
possibly in error

Planorbella magnifica
C: Orton Pond and pond on Sand Hill
Creek; formerly Greenfield Lake
(endemic to North Carolina)
(Brunswick, New Hanover¥)

Somatogyrus virginicus
P: Eno River (Durham)

Viviparus intertextus
C: swamps in Lumber and Waccamaw
drainages (Columbus, Robeson)

Waccamaw Siltsnail

Blackwater Ancylid

Greenfield Rams-hom

Smooth Mudalia

Magnificent Rams-horn

Panhandle Pebblesnail

Rotund Mysterysnail

MOLLUSKS - TERRESTRIAL GASTROPODS

Appalachina chilhoweensis Queen Crater
M: southern half of the mountains
(Graham+, Haywood+, Madison+,
Swain+)

Catinella waccamawensis
C: shoreline of Lake Waccamaw
(Columbus)

‘Waccamaw Ambersnail

SC

SC

SC

SR

SR

SR

SC

FSC

FSC

FsC

FSC

FSC

S1
S1
St

S1

S1

S1 -

SU

S1

S1?

S2?

S2

S1

- G?
[G1Q]

- Q?
[G1Q]
Gll

G5
G1Q

G2?
[G31

G2

Gl

- G1G2

G3G4

G2

GUQ
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Discus bryanti , Sawtooth Disc
M: Watauga to Madison counties ‘
(Buncombe, Madison, Mitchell)

Fumonelix jonesiana :

M: Newfound Gap area of Great
Smoky Mountains National Park
(endemic to this area) (Swain*)

Fumonelix orestes
M: Plott Balsam mountains (endemic
to this area) (Haywood, Jackson) .

Fumonelix wheatleyi clingmanicus
M: Clingmans Dome region of Great
Smoky Mountains National Park
{endemic to this area) (Swain)

Glyphyalinia clingmani
M: Black Mountains of Yancey
County (endemic to North Carolina)

. (Yancey).

Glyphyalinia junaluskana
M: southwestern mountains
(Cherokee+, Graham+, Macon+,
Swain+)

Glyphyalinia pentadelphia
M: southwestern mountains
(Cherokee+, Clay+, Graham+,
Macon+, Swain+) .

Glyphyalinia vanattai .

M: Avery, Mitchell, and Yancey
counties (Avery+, Mitchell+,
Yancey+)

Haplotrema kendeighi
M: southwestern mountains (Macon+,
Swain+)

Helicodiscus bonamicus
M: Nantahala Gorge vicinity (endemic
to this area) (Graham+, Macon+,
Swain+) '

Helicodiscus fimbriatus

~ M: extreme southwestern corner of the
state, in Cherokee and Graham
counties (Cherokee+, Graham+)

Helicodiscus triodus
M: Madison County (Madison)

Inflectarius downieanus

‘ M: northern mountains (Watauga)

Inflectarius ferrissi
M: Great Smoky Mountains and Plott
Balsams (endemic to these ranges)
(Haywood+, Jackson+, Swain+)

Inflectarius subpalliatus
M: central mountains (Avery to
Haywood counties) (Avery,
Haywood+, Madison, Mitchell,
Watauga)

Big-tooth Covert

Engraved Covert

Clingman Co.vert
Fragile Glyph
Dark Glyph

Pink Glyph
Honey Glyph

Blue-footed Lancetooth

Spiral Coil
Fringed Coil .
Talus Coil

Dwarf Globelet

Velvet Covert

Smoky Mountain Covert

SC

sC
SC
SC

SC
sC
SC
SR

SR

SC

FsC

FSC

S2

S1

S1

81

S1

S2

S2

S182 .

S182

- 81

- 82

S1? -

S1

'S2

S2

G2

Gl

Gl

G4T3T4

Gl

G2

G2G3

G1G2

GiG2
ot
G2G3
G2
G3 -

G2

G2
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Global

Pallifera hemphilli Black Mantleslug
M: high elevation forests, mainly
spruce-fir (Avery+, Jackson+,
Mitchell+, Swain+, Yancey+)

Paravitrea andrewsae
M: northern half of the mountains
(Avery, Buncombe+, Madison,
Mitchell, Watauga, Yancey+)

Paravitrea clappi Mirey Ridge Supercoil

" M: high elevations in Great Smoky :
Mountains National Park (Swain+)

Paravitrea lacteodens
M: Graham County, possibly
Cherokee County (endemic to this
area) (Graham+) '

Paravitrea lamellidens
M: southern half of the mountains
(Cherokee+, Graham+, Haywood+,
Macon+, Swain+, Yancey+)

Paravitrea placentula : Glossy Supercoil
M: Madison, Mitchell and Swain ‘
counties (Madison, Mitchell, Swain+)

Paravitrea ternaria ' - Sculpted Supercoil
M: found under moist leaf litter on
wooded hillsides and slopes (endemic
to Madison County and Unicoi
County, Tennessee) (Madison)

Paravitrea umbilicaris Open Supercoil
M: extreme southwestern mountains
(Cherokee+, Graham+, Macon+)

Faravitrea varidens Roan Supercoil

" M: Mitchell and Yancey counties
{endemic to North Carolina and
adjacent Tennessee) (Mitchell*,
Yancey+) .

Patera clarki . Dwarf Proud Globe
M: southwestern mountains ’
(Cherokee+, Clay+, Graham+,

Jackson+, Macon+, Swain+)

Patera clarki nantahala Noonday Globe
M: Nantahala Gorge (endemic to this
site) (Swain)

Stenotrema depilatum :

M: Great Smoky Mountains National
Park (essentially endemic to this area)
(Graham+, Swain+)

Triodopsis fulciden Dwarf Threetooth
P: southwestern Piedmont (endemic
to North Carolina) (Burke+,

Catawba+, Cleveland+, Lincoln+)

Ramp Cove Supercoil

Lamellate Supercoil

Great Smoky Slitmouth

High Mountain Supercoil

sC

SC

Sc

SC

SC

SC

SC

SC

sC

SC

FSC

FSC

S2

S2

S182

S1

S2

S2

S1

S2

5182

s2

S1

S2

Sis2

G3

G2

- GIG2

Gl
G2
G3

Gl

G2
G1G2
G3

G3T1

G2

G1G2
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Triodopsis soelneri Cape Fear Threetooth v T FSC S2 G2

C: swampy habitats in the extreme
southeastern corner of the state
(endemic to North Carolina)
(Brunswick, Columbus*, New

Hanover)

Triodopsis tennesseensis - Budded Threetooth : ‘SR - 'S183 G3G4
M: Hot Springs vicinity (Madison) .
Valvata sincera . - avalvatid snail SR - S1 . GUQ
P: Pee Dee drainage (Richmond) o o

Ventridens coelaxis ' Bidentate Dome : sc - s2 G3

M: northern mountains (Alleghany+,
Avery+, Madison, Watauga+) v v : .
Ventridens collisella Sculptured Dome SR - S1 G4

M: northern mountains (Mitchell,
Watauga) . :
Ventridens lasmodon Hollow Dome SR - , SI1S3 . G3
M: Madison County (Madison) :
Zonitoides patuloides Appalachian Gloss : SC - - 82 . G2
M: southwestern mountains (Macon+,
Swain+) »
ARACHNIDS

This arachnid list is a selective one, concentrating on cave and other montane spiders, and is not intended to be a cbmplete list of
the rare arachnids in the state.

Hypochilus coylei ‘ a lampshade spider - .SR - S3? G3?
M: rock outcrops (apparently endemic ,
to southern mountains of North
" Carolina) (Buncombe, Henderson,

Polk, Rutherford) : : ‘
Hypochilus sheari a lampshade spider SR - S2S3 - G2G3
. M: rock outcrops (apparently endemic

to Buncombe, McDowell, and Yancey

counties, NC) (Buncombe, McDowell,

Yancey) ~ . :
Microhexura montivaga Spruce-fir Moss Spider SR .. E S1 Gl

M: in moss of spruce-fir forests

(endemic to North Carolina and

adjacent Tennessee) (Avery, Caldwell,

* Mitchell, Swain*, Yancey*) : :

Nesticus brimleyi a nesticid spider SR - S1? G1G2

M: caves (endemic to the vicinity of
Bat Cave) . .
Nesticus carolinensis ' Linville Caverns Spider - SR - St G1?

M: caves (apparently endemic to

Linville Caverns) (McDowell*) . ; »

- Nesticus cooperi Lost Nantahala Cave Spider SR - FSC- - 81 G1G2
M: caves and along Nantahala River ' ' :
(apparently endemic to Swain County,

NC) (Macon, Swain+)
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Global

Nesticus crosbyi a nesticid spider
M: spruce-fir forests (apparently
endemic to Mount Mitchell)

Nesticus mimus a nesticid spider
M: rocky areas; known from
Grandfather Mountain and Table
Rock; also in Virginia :

Nesticus sheari a nesticid spider
M: on ground in moist or rich forests
(apparently endemic to Graham
County, NC)

Nesticus silvanus a nesticid spider
M: habitat not indicated (apparently
endemic to southern mountains of
North Carolina) '

Nesticus sp 1 ' a nesticid spider
M: habitat not indicated (known only
from Jackson and Transylvania
counties, NC, and Oconee County,

5C)

CRUSTACEANS

Ascetocythere cosmeta
M: symbiotic on crayfish in
sub-surface waters of burrows
(Alleghany*, Avery*)

Caecidotea carolinensis
P: caves; in McDowell County
(McDowell*) ;

Cambarus acanthura Spinytail Crayfish
M: pools and small creeks in the
Hiwassee drainage (records not yet
entered) )

Cambarus catagius : Greensboro Burrowing Crayfish
P: Greensboro area to Uwharries
(endemic to North Carolina)
(Davidson, Guilford, Montgomery,

: Randolph)

Cambarus chaugaensis
M: streams in Savannah drainage
(endemic to northwest South Carolina
and adjacent North Carolina and
Georgia) (Jackson, Macon,
Transylvania)

Cambarus davidi " Carolina Ladle Crayfish
P: Neuse and Cape Fear drainages '

(endemic to North Carolina)
(Alamance, Caswell*, Chatham,
Durham, Harnett, Orange,
Rockingham, Wake)

Grayson Crayfish Ostracod

" Bennett's Mill Cave Water Slater

Ocdnee Stream Crayfish

SR

SR
SR
SR

SR

SR

SR

SR

sc

SC

SR

FSC

FSC

S1?

827

S2?
S2?

$27

S2?

S1

S1

S2

S2

S283

- GI1?

‘G2

G2?

- G2?

- G2?

G?

G1G2

G4

-G3
[G2]

G2
[G3]

G2G3
[G3]
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Cambarus georgiae
M: streams in Little Tennessee
drainage (Jackson, Macon)

Cambarus histricosus
S: endemic to streams in the Sandhills
(records not yet entered)

Cambarus lenati
P: streams in the Broad River drainage
(endemic to North Carolina)

- (Cleveland*, Rutherford)

Cambarus nodosus
M: secpages and other mucky areas in
Hiwassee drainage (records not yet
entered)

Cambarus parrishi
M: streams in Hiwassee drainage
(Cherokee, Clay)

Cambarus reburrus
M: streams in upper portions of
French Broad drainage, and in one
stream in Savannah drainage
(endemic to North Carolina)
(Buncombe, Henderson, Jackson,
Madison, Transylvania)

Cambarus spicatus
P: streams in Broad River drainage
(Cleveland, Polk)

Cambarus tuckasegee
M: streams in Tuckasegee River
subdrainage of Little Tennessee River
drainage (endemic to North Carolina)

" (Jackson, Swain)

Cymocythere clavata B
M: symbiotic on crayfish in mountain
streams and rivers (Transylvania*)

Dactylocythere isabelae
P: symbiotic on crayfish in Lyle Creek
in Catawba drainage (endemic to
North Carolina) (Catawba*)

Dactylocythere prinsi
M: cold streams of Savannah drainage
in Jackson County (endemic to North
Carolina, but possible in adjacent
South Carolina and Georgia)
(Jackson+)

" Diacyclops jeanneli putei

P: dug well, in Orange County
(endemic to North Carolina)
(Orange*)

Lynceus gracilicornis
C: temporary ponds, pools, and
ditches (Craven, New Hanover)

Little Tennessee River Crayfish
Sandhills Spiny Crayfish

Broad River Stream Crayfish
Knotty Burrowing Crayfish

Hiwassee Headwaters Crayfish

" French Broad River Crayfish -

Broad River Spiny Crayfish

Tuckasegee Stream Crayfish

Oconee Crayfish Ostracod

Catawba Crayfish Ostracod

Whitewater Crayfish Ostracod

Carolina Well Diacyclops

Graceful Clam Shrimp

sSC -

SR

SC

SR

SC

SR

SR

SR

SR

SR

- SR

FSC

FSC

FSC

FSC

FSC

~-S5283 G1

[G2G3]

2 G2

S2 G1G2
[G2]

2 G4

$283 Gl
[G3G4]

S283  G3G4
[G2G3]

s2 G3

Si Gl

$27 G?

. 817 e

s1 G?

SH - G3G4AT1IT2

S2? G5
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Scientific Name - Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

U.s.

Rank

- N.C.
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Global

Orconectes carolinensis
CP: rivers and streams in the Neuse
and Tar drainages (Craven*,
Edgecombe, Franklin, Granville,
- Greene¥*, Halifax*, Johnston, Jones,
Lenoir*, Nash*, Pitt*, Vance, Wake*,
, Warren*, Wilson)
" Orconectes sp 1 a crayfish
M: Cheoah River subdrainage of the
Little Tennessee River basin (probably
endemic to this area) (records not yet
entered)
Orconectes virginiensis
C: streams and rivers in the Chowan
and Roanoke drainages (Bertie,
Granville+, Halifax, Hertford,
Martin*, Northampton)
Procambarus braswelli
C: Waccamaw River and tributary
streams (endemic to North Carolina -
“and adjacent South Carolina)
(Brunswick, Columbus, Scotland)
Procambarus plumimanus Croatan Crayfish
C: rivers, ponds, ditches, and borrow -
pits in eastern Coastal Plain (endemic
~ to North Carolina) (Carteret*,
Craven+, Duplin*, Jones+, New
Hanover*, Onslow*, Pender*)
Skistodiaptomus carolinensis
M: Lake Ravenel in Macon County
(endemic to North Carolina) (Macon)
Stygobromus carolinensis
M: seeps at Mount Mitchell (endemic
to North Carolina) (Yancey+)
Waltoncythere acuta
M: symbiotic on crayfish in high
‘gradient rivers and streams in
Transylvania County (endemic to
North Carolina, but likely occurs in
SC) (Transylvania*)

Chowanoke Crayfish

‘Waccamaw Crayfish

Yancey Sideswimmer

INSECTS - MAYFLIES

Asioplax dolani a mayfly
P: Neuse River (Wayne, Johnston)
Baetisca becki ) a mayfly
PC: Swift Creek (Nash), Fishing
Creek (Edgecombe, Halifax)
"Baetisca laurentina " amayfly
- PC: Lower Jacobs Fork (Catawba),
~ Trent River (Jones)

North Carolina Spiny Crayfish

Carolina Skistodiaptomus -

Transylvania Crayfish Ostracod

SC

SR

sc

SC

SR

SR

‘SR

SR

SR

SR

SR

FSC

FSC

FSC

- 827

S3

s283

S3

S1?°

S1

s2?

- s2

Ss1

SU

G3

[G4]

G?

G3 -
[G3G4]

G2G3

G4

a7
GlG2

G?

G2 -’

G5
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Scientific Name - Common Name
Province; Habitat (Counties of occurrence)

Status
N.C.

us.

Rank
N.C.

Global

Baetisca obesa - a mayfly
C: known in NC only from the lower
Tar River (Edgecombe, Pitt)

Baetopus trishae amayfly
no locality data )

Barbaetis benfieldi Benfield's Bearded Small Minnow
M: Jacob Fork (Burke), French Broad Mayfly
River (Buncombe, Transylvania),

Caney Fork (Jackson); may be
undersampled -- narrow window of
collectibility)

Cercobrachys etowah a caenid mayfly
P: known in NC only from the Tar
River; taxonomically difficult

Choroterpes basalis a mayfly
PSC: Waccamaw River (Columbus,
Brunswick), Drowning Creek (Moore,
Richmond), Bear Creek (Chatham),

Lanes Creek (Union), UT Laurens
Creek (Union), Dutchmans Creek (?)

Dolania americana American Sand Burrowing Mayfly
C: only known NC occurrence is from
the Black River; not seen since 1974
(Sampson*) ' :

Drunella longicornis a mayfly
M: recorded from nine streams and
rivers in the mountains, from Watauga

- River (Watauga) to Williamson Creek
(Transylvania) (Avery, Henderson,
McDowell, Transylvania, Yancey)

Ephemerella berneri a mayfly

PM: probably widespread in clean

streams and rivers with Podostemum

(Ashe, Buncombe, Burke, Durham, - -

McDowell, Rockingham)
Habrophlebiodes spp

very small streams; no locality data
Homoeoneuria cahabensis

P: South Fork Yadkin River (Davie),

South Fork Catawba River (Lincoln),

Hunting Creek (Iredell), Third Creek.

(Rowan), Second Broad River

(Rutherford)
Macdunnoa brunnea a mayfly

MP: French Broad River (Buncombe),

Mills River (Henderson), Hunting

Creek (Davie, Iredell), Leepers Creck

(Gaston), Yadkin River (Wilkes),

Swift Creek (Nash) .
Serratella spiculosa : Spiculose Serratellan Mayfly

Reported from the state, but no

specimens have been confirmed

(Macon)

Habrophlebiodes mayflies

Cahaba Sand-filtering Mayfly

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

SR

FSC

St
s1

St

S2

S2

SH

S3

s2

S2

S182

S2

S182

G5

Gl

G2

G2

G5

G4

G5

G3

G?

G2

G3

G2
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Scientific Name ' Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

- US.

Rank
N.C.
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Global

Tortopus puella
P: only one NC specimen known,
from Tar River (Franklin*)

Attaneuria ruralis .
MS: Cataloochee Creek (Haywood),
West Fork Pigeon River (Haywood),
South Fork New River (Ashe), Naked
Creeck (Richmond) :

Bolotoperia rossi
M: known from eight streams and
rivers in the mountains, from Ashe -
County to Transylvania County
(Alleghany, Ashe, Caldwell,
McDowell, Transylvania, Watauga)

Isoperla frisoni
MP: known from six streams and
rivers in the mountains, from Ashe
County to Macon County; also found
in the Dan River (Ashe, Macon,

- Transylvania)

Isoperla lata
M: recent state records from Fires
Creek (Clay) and Big Creek
(Haywood)

Megaleuctra williamsae
M: UT Cullasaja River (Macon), Cove
Creek (Haywood), Mull Creek
(Jackson), Beech Flats Prong (Swain);
possibly undersampled -- semi-aquatic

Perlinella ephyre S
PSC: known from eight streams and
rivers in the Sandhills and inner
Coastal Plain; also occurs in Flat
River (Person) and Terrible Creek
(Wake)

Zapada chila
M: small streams ~ Beech Flats Prong
(Swain), also in Ashe County; hard to
identify and may be undersampled

. Ceraclea cancellata
PSC: Naked Creek (Richmond*),
Roanoke River (Bertie), Ellis and
Turnbull creeks (Bladen)

a mayfly

INSECTS - STONEFLIES

a stonefly

a stonefly

a stonefly

" aperlid stonefly

Williams' Rare Winter Stonefly

a stonefly

a stonefly

INSECTS - CADDISFLIES

a caddisfly

SR

SR

SR

SR

SR

SR

SR

SR

SR

st
S2
S3

S3

S3

S1

S3

S182

S182

G4

G4

G5

G5

- G2

- G5

G2

a?
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Scientific Name - Common Name : Status Rank -
Province: Habitat (Counties of occurrence) N.C. u.s. N.C. Global
Ceraclea mentiea a caddisfly ' SR - S2 G?

MP: Big Horse Creek (Ashe), North
and South Forks of New River (Ashe,
Alleghany), Mayo River
(Rockingham) . _
Ceraclea slossonae a caddisfly SR - 52?2 . @Q?
M: North Fork New River (Ashe), '
Johns River (Burke); may be more
: numerous but difficult to identify _
Dibusa angata ' a caddisfly : SR - S3 G?
P: South Yadkin River (Davie,
Rowan), Eno River (Durham), Little
_ River (Wake), Little River (Durham),
Cane Creek (Orange) ;
Diplectrona metaqui a diplectronan caddisfly SR - S1 G?
P: known in NC only from Hanging
Rock State Park (Stokes), but has
possibly been undersampled - occurs
in small streams ’ v
Manophylax altus Mount Mitchell Caddisfly SR - Si G?
M: recorded only from Mt. Mitchell :
(Yancey), but probably occurs
elsewhere : . :
Matrioptila jeanae _ a caddisfly ’ SR - S3 G?
PM: known from ten streams and '
rivers in the Mountains and Piedmont;
poorly sampled due to occurrence in
small streams (Burke, Clay,
Henderson, Johnston, Macon,
: Transylvania) ' ' . )
. Micrasema burksi a caddisfly - SR - S3 G?
M: known from eleven streams in the :
Mountains, from Avery County to
Clay County (Avery, Buncombe,
Caldwell, Clay, Haywood, Jackson, .
Macon, Swain, Yancey) N :
Micrasema sprulesi a caddisfly IS SR~ - S3 G?
PM: known from eight streams and : ' .
rivers, primarily in the Mountains but
also in the Mayo River (Burke,
Henderson, Macon, McDowell,
Rockingham, Surry, Yancey) : :
Palaeagapetus celsus : . a caddisfly ' SR - S2 G?
M: Wilson Creek (Avery), Boone Fork : .
(Watuaga); may be undersampled due
to occurrence in small streams _ S
Rhyacophila amicis a caddisfly SR - 2 Q@G
M: Cullasaja River (Macon), : v . S
Nantahala River (Macon, Clay),
Whiterock Creek (Jackson), Spainhour
Creek (Caldwell), North Toe River (?
County), Deep Creek (? County), » )
Oconoluftee River (Swain) B
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Scientific Name Common Name
Province: Habitat (Counties of occurrence)

Status
NC..

U.s.

Rank
N.C.
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Global

Rhyacophila mainensis a caddisfly
M: rivers and streams (Clay,
Haywood, Henderson, Macon,
McDowell, Swain, Transylvania,
Yancey)

Rhyacophila vibox “arhyacophilan caddisfly
MP: Whiteoak Creek (Macon),
Mitchell River (Surry)

Triaenodes marginata .
PSC: Stewart Creek (Mecklenburg),
Long Creek (Gaston), Whiteoak Creek
(Polk); Lumber River (Robeson), UT
Hitchcock Creek (Richmond), Mill
Creek (Moore)

a triaenode caddisfly

INSECTS - DRAGONFLIES

Aeshna tuberculifera
M: boggy or marshy ponds (Burke+, -
Wilkes+)

Aeshna verticalis : Green-striped Darner
M: marshy ponds (Burke+, '
Henderson+)

Cordulia shurtleffii American Emerald
M: ponds, lakes, bogs (Burke+)

Dromogomphus spoliatus
M?: rivers, creeks, ponds

Gomphus abbreviatus
PC: rivers (Chatham+, Cumberland+,
Durham+, Lee+, Mecklenburg+,
Montgomery+, Moore+, Person+, .
Randolph+, Union+)

Gomphus adelphus Moustached Clubtail
M: small rivers with rapids (Avery+,

Haywood+, Madison+, Yancey+)

< Gomphus australis Clearlake Clubtail

) C: lakes and ponds (Brunswick+, New
Hanover+) ’

Gomphus borealis Beaverpond Clubtail
M: lakes, ponds, streams (Mitchell*)

Gomphus cavillaris brimleyi ’ Brimley's Clubtail
C: sand-bottomed lakes and streams
(Bladen+, Brunswick+)

Gomphus consanguis . Cherokee Clubtail
MP: small spring-fed streams
(Burke+, Davie+)

Gomphus descriptus Harpoon Clubtail
M: large streams and rivers (Avery+,

Haywood+) .

Gomphus fraternus Midland Clubtail

P: rocky rivers (Anson+, Stanly+)

Black-tipped Darner

Fiag-tailed Spinyleg

Spine-crowned Clubtail

SR

SR

SR

SR
SR

SR
SR

SR

SR

SR

SR

SR

SR

SR

SR

FSC

S2

S182

53

S182

5182

S1?

SR

S3?

S182

S2?7 -

SH

S182
S182
S1?

S1?

G?

G?

G?

G5

G5
G4GS

G3G4

G4

G4

G4T3

G2G3

G4

G5
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Scientific Name _ Common Name
" Province: Habitat (Counties of occurrence)

Status
N.C.

Us.

Rank
N.C.

Global -

Gomphus lineatifrons. o Splendid Clubtail
MP: rivers (Alleghany+, Ashe+,
Avery+, Durham, Haywood+, Orange)
Gomphus quadricolor "~ Rapids Clubtail
P: rocky rivers (Chatham+, Moore+)
Gomphus septima Septima's Clubtail
P: rivers (Chatham, Durham*, Lee)
Gomphus ventricosus " Skillet Clubtail
P: rivers (Caswell+, Franklin+, - .
Vance+)
Gomphus viridifrons
M: rivers (Alleghany+, Ashe+) .
Lanthus parvulus Northern Pygmy Clubtail
M: small spring-fed streams ,
Libellula julia ~ -Chalk-fronted Corporal
M: bogs, marshes (Jackson) :
Macromia margarita
PM: rivers (Burke, Caldwell+,
) Macon+, Transylvania)
Neurocordulia molesta
C: rivers (Bladen+, Cumberland+,
Edgecombe+, Harnett+, Lenoir+,
Richmond+, Sampson+, Wayne+)
Neurocordulia virginiensis
P: large rivers (Chatham+, Durham-+,
Halifax+, Harnett+, Nash+)
Neurocordulia yamaskanensis
. M: rivers (Alleghany+, Madison+)
Ophiogomphus aspersus Brook Snaketail
M: rapids of rivers and streams ‘
(Alleghany+, Ashe, Haywood+)
Ophiogomphus edmundo
M: Blue Ridge Escarpment streams
(Burke, Caldwell) ]
Ophiogomphus howei ' " Pygmy Snaketail
M: rivers (Alleghany, Ashe, Burke) -
Ophiogomphus mainensis Maine Snaketail
M: rapids of rivers and streams
(Burke+, Caldwell+, Haywood+,
Mitchell+, Watauga+, Yancey+) :
. Ophiogomphus rupinsulensis " "Rusty Snaketail
M: streams .
Progomphus bellei " Belle's Sanddragon
C: sand-bottomed lakes and streams
~ (Bladen) ] _
Somatochlora elongata Ski-tailed Emerald
M: slow to moderate streams (Avery+,
Burke+, Clay+, Jackson+, Macon+) -
Stylurus notatus » Elusive Clubtail
P: large rivers
Stylurus scudderi Zebra Clubtail
M: streams and rivers (Ashe+, '
Avery+, Jackson+, Macon+, Swain+,
Wilkes+)

Green-faced Clubtail

Mountain River Cruiser

Stygian Shadowdragon

Edmund's Snaketail

Smoky Shadowdragon

Cinnamon Shadowdragon

SR

SR

SR

SR

"~ SR

SR

SR

SR

SR

SR

SR

SR

SR
SR
SR
SR
SR
SR

SR

SR

FSC

FSC

FSC

FSC

FSC

$283

8182

S183

S182

S182

SR
S1
5283

5283

© 5253

S182

S182

S1?7. .

S182

$27

- SR

st

S283

SR

S3?

G3G4

G2

G3
G3
G5
G3

G4

G4

G5

G3G4

G1G2

G5

G3
G5
G3
G4



C: savannas and sandhill seeps
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* Scientific Name Common Name Status Rank -
" Province: Habitat (Counties of occurrence) N.C. US. _NC. Global
Stylurus townesi Townes' Clubtail SR FSC S1? G3
C: small rivers (Columbus+, :
, Robeson+) : :
Sympetrum obtrusum White-faced Meadowhawk - SR - S1? .G5
M: boggy or marshy ponds and lakes
(Watauga+) :
INSECTS - DAMSELFLIES
Enallagma minusculum v Little Bluet SR - S1? - G3G4
C: lakes and ponds (Bladen+) o
Enallagma sulcatum =~ Golden Bluet SR - S1? G4
C: 7 (Columbus+)
Lestes congener Spotted Spreadwing SR - S1? G5 .
M: ? (Alleghany+) ‘ :
INSECTS - FLIES
Eulonchus marialiciae Mary Alice's Small-headed Fly SR - S183 GI1G3
M: high elevation hardwood-hemlock
forests (endemic to North Carolina)
(Haywood, Jackson, Macon*, Swain,
Transylvania)
INSECTS - MOTHS
Acronicta albarufa Barrens Daggermoth SR - SH G3G4
P: oak glades and barrens A
Acronicta sinescripta a dagger moth ~ SR - - S183 G? .
C: savannas and flatwoods :
(Brunswick+, Pender+)
Agrotis sp 1 nr buchholzi a dart moth - SR FSC S283 G2G3.
SC: flatwoods with pyxie-moss
(Bladen+, Brunswick, Craven+,
Onslow+, Pender)
Amphipyrinae new genus 2 sp 3 a canebrake moth SR - S283 G?
: C: woodland canebrakes ‘ _
Amphipyrinae new genus 4 sp 1 a canebrake moth SR - S283 . G?
C: woodland canebrakes : ' :
Anacamptodes cypressaria an inchworm moth SR - SuU G2G4
C: cypress swamps (Brunswick+, ’ : v
Dare, Martin+) )
Apamea inebriata -a noctuid moth -SR - S182 . G3G4
C: sedge meadows .
Apamea mixta ' an owlet moth SR - $2? . GU
C: savannas
Apantesis sp. 1 nr. carlotta a tiger moth SR - S2? - G4
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Scientific Name

‘Common Name

Province: Habitat (Counties of occurrence)

Status
‘NC. .

Rank
N.C.

Global

Callosamia securifera

C: pocosins and other wetlands with
sweetbay (Bladen+, Brunswick+,
Hoke+, Washington+)

Catocala amestris

C: sand ridges and flatwoods with
leadplant (New Hanover+)

Catocala dulciola

M: forests with hawthorns

(Alleghany*)
Catocala grisatra

C: sandhills and dry woods with
hawthorns (Bladen+)

Catocala herodias gerhardi
M: oak forests, particularly with bear

oak (Quercus ilicifolia) (Stokes+)

Catocala jair

SC: xeric pine-oak sandhills (New
Hanover+, Richmond+)

Catocala lincolnana

C: wooded areas with hawthorns
(Brunswick+, Martin+, Pender+)

Catocala louiseae

C: flatwoods and other habitats with
blueberries (Bladen+)

Catocala marmorata

C: swamp forests with swamp
cottonwood (Brunswick+, Martin+,

New Hanover+)
Catocala messalina

T: maritime forests and xeric sandhills
(Dare*, New Hanover+)

Cerma cora

C: levee forests with hawthorn
{Martin+, New Hanover+)

Chaetaglaea fergusoni

" C: sandhills? (Brunswick+, New

Hanover+)

Cyclophora sp 1 (culicaria
C: flatwoods with sand-myrtle
(Lgiophyllum) (Brunswick+)

Doryodes sp 1

C: brackish marshes (Brunswick+,

" Sweetbay Silkmoth

Three-staff Underwing

 Sweet Underwing

Grisatra Underwing

Herodias Underwing

Jair Underwing

- Lincoln Underwing

Louise's Underwing

Marbled Underwing

Messalina Underwing

a bird-dropping moth !

a bird-dropping moth

Sand-myrtle Geometer

 anew owlet moth

Carteret+, New Hanover+, Onslow+)

Drasteria graphica

T: maritime shrub thickets
(Brunswick+, New Hanover+)

Dysgonia similis

C: pocosins and flatwoods
(Brunswick+, Carteret+, Dare,
Onslow+, Pender+, Washington+)

Eubaphe meridiana
C: savannas

Graphic Moth

an owlet moth

The Little Beggar

"SR

SR

SR

SR
SR
SR
SR

SR

SR

SR

SR

SR .

SR

SR

SR

S

SR

S283

S182

SuU

S183

SuU

183 .
$283.

S1S3 -

S183

S2?

S283

SU

$283

S37

5283

5283 .

S283

G4

G3

G2G3

G3T3

G3

G3G4

G3G4

G3G4

G3G4

G3G4

G4
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CP: cedar glades and Atlantic white

cedar forests (Craven, Wake+)
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Scientific Name , " Common Name Status Rank
Province: Habitat (Counties of occurrence) N.C. US. NC. Global
Euchlaena milnei - Milne's Euchlaena ~SR - S1S3 G2G4
M: unknown
Eupithecia peckorum an inchworm moth SR - - 827 G?
C: sandhills and flatwoods
(Brunswick+, New Hanover+,
Pender+) . '
Euxoa violaris Violet Dart SR - S283 G4
C: beach dunes ' R : s
Exyra semicrocea a pitcher-plant moth SR - 5283 G3G4
C: wetlands with pitcher-plants : '
(Bladen+, Brunswick+, Onslow+,
Pender+)
Gabarasp 1 an owlet moth SR - - SU GU
C: savannas and flatwoods x
(Brunswick+, Onslow+, Pender+)
Grammia phyllira Phyllira Tiger Moth SR - 5283 G4
C: sandhills ‘ ) ‘
Grammia placentia Placentia Tiger Moth SR - S283 G4
. SC: sandhills .
. Heliomata infulata Rare Spring Moth SR - S283 G2G4
MPC: unknown habitat v
Hemeroplanis sp 'l nr obliqualis an owlet moth SR - S283 G?
CP: unknown habitat ’ :
Hemipachnobia monochromatea Sundew Cutworm Moth SR - S1? G4
C: cranberry bogs and northern low ' '
. pocosins (Dare) '
Hemipachnobia subporphyrea Venus Flytrap Cutworm Moth SR FSC S1?7 Gl
C: savannas with Venus flytraps ' ‘ :
(Bladen+, Brunswick+, Carteret+,
Pender) i : :
Hepialus sciophanes a ghost moth SR - S183 - GU
M: spruce-fir forests
Heterocampa varia a prominent moth - SR - SH G3G4
SC: xeric pine-oak sandhills .
Hypagyrtis brendae Brenda's Hypagyrtis SR - S283 G4
C: Atlantic white cedar forests (Dare) )
Hypomecis buckholzaria Buchholz's Gray SR - SH G3G4
C: fire-maintained glades and barrens . :
Itame subcessaria Barred Itame SR - S183 G4?
M: high elevation forests with
gooscberries .
Lagoa pyxidifera " Yellow Flannel Moth ~ SR - $283 G?
C: savannas, flatwoods, and sandhills ’
(Brunswick+, Pender+)
Lithophane georgii : a pinion moth SR - S1? G5
M: spruce-fir forests (Yancey+) . .
Lithophane laceyi a pinion moth SR - S183 G4?
C: swamp forests (Brunswick+, New :
Hanover+, Pender+) ,
Lithophane lemmeri Lemmer's Pinion SR - - 8183 . . G3G4
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 Scientific Name .~ Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

U.s.

Rank
N.C.

‘Global

Macrochilo louisiana - " Louisiana Owlet Moth
C: grassy wetlands (Dare, New
Hanover+, Onslow+, Pender+)

Macrochilo sp 1 nr absorptalis a noctuid moth
C: sedge meadows

Meropleon cinnamicolor ; an owlet moth
TC: coastal marshes (Carteret)

Meropleon diversicolor sullivani an owlet moth
T: coastal marshes (Brunswick+,

Craven+)

Metarranthis lateritiaria - an inchworm moth
C: flatwoods and pocosins '
(Brunswick, Dare+, Onslow+, Pender)

Metarranthis sp 1 , a new inchworm moth
C: pocosins (Brunswick+, Dare, New
Hanover+, Washington+) .

Nematocampa baggetaria
C: unknown habitat (Brunswick+,
Onslow+, Pender+) )

Nemoria tuscarora Tuscarora Emerald
M: unknown habitat

Papaipema appassionata
C: wetlands with pitcher-plants

Papaipema duplicata
M: rich woods with Collinsonia
canadensis

Baggett's Nematocampa

Pitcher-plant Borer Moth

Dark Stoneroot Borer Moth

Papaipema eryngii Rattlesnake-master Borer Moth .

C: savannas (Pender+)

Phragmatiphila interrogans an owlet moth
C: canebrakes (Carteret+)

Ptichodis bistrigata Southern Ptichodis
C: xeric sandhills (Bladen+,
Brunswick+, New Hanover+,
Onslow+)

Pygarctia abdominalis Yellow-edged Pygarctia
C: flatwoods? (Brunswick+, Onslow+,
Pender+)

Pyreferra ceromatica
C: flatwoods and pocosins with
Fothergilla? (Craven+) . .

Schinia carolinensis Carolina Schinia
C: savannas '

Schinia jaguarina Jaguar Flower Moth

- C: savannas and sandhills :

Schizura apicalis : Plain Schizura
C: unknown habitat

Schizura sp 1  anew prominent moth
PC: unknown habitat (Brunswick+,
Onslow+, Wake+)

Semiothisa fraserata
M: spruce-fir forests

Annointed Sallow Moth

Fraser Fir Geometrid Moth

SR

SR

-~ SR

SR

SR

" SR

SR

SR
SR

SR

SR
SR
SR
SR

SR

SR

SR

'SR

SR

SR

FSC

$283

S182
$253

S183
S183
.SZS?:
su

S183
S2?

SH

S1
S2?

S283

S283

S183 .

§283
S183
S183

S183

S182

G3

. GU

GATIT3

G2G4

' G3

G2G4

GU
G4

G2G4

G1G2
G3G4

G3

G3G4
GU

G?
G4
G2G4

G3G4

G2Q



NATURAL HERITAGE PROGRAM LIST OF THE RARE ANIMALS OF NORTH CAROLINA

Scientific Name Common Name
Province: Habitat (Counties of occurrence)

Status
N.C.

- US.

Rank
N.C.

53

Global

Spartiniphaga carterae Carter's Noctuid Moth
C: savannas and sandhills with
pinebarrens sandreed (Calamovilfa
brevipilis) (Bladen+, Brunswick+,

Carteret*, Pender) .

Tomos cinctarius “a gray
C: unknown habitat

Trichosilia manifesta “an owlet moth
C: sandhills (Brunswick+, New
Hanover+, Onslow+, Pender+)

Zale declarans an owlet moth
T: maritime forests with live oak ‘
(Brunswick+, Carteret+, Dare+, New
Hanover+)

INSECTS - BUTTERFLIES

Amblyscirtes alternata
SC: open pine woods, savannas; host
plants -- unknown, but presumably
grasses (Brunswick, Cumberland,
Jones+, Moore, New Hanover+,
Onslow, Pender, Richmond, Scotland) )
Amblyscirtes reversa Reversed Roadside-Skipper
CSP: flatwoods, savannas, pocosin
borders, near cane; host plant -- cane
(Arundinaria) (Beaufort, Bertie+,
- Brunswick, Carteret, Craven,
Cumberland, Dare, Franklin, Gaston+,
Hoke, Martin+, Moore, Onslow,
Pender, Richmond, Robeson*,
Scotland)
Atrytone arogos arogos Arogos Skipper
SC: savannas, open pinewoods, and |
other relatively undisturbed
grasslands; host plants — grasses,
mainly pinebarrens sandreed
(Calamovilfa brevipilis) (Brunswick+,
Carteret, Moore*, New Hanover+,
. Richmond+)
Atrytonopsis loammi Loammi Skipper
CT: grassy areas near the coast; host ‘
plants presumed to be Andopogon
grasses (Brunswick, New Hanover+)
Atrytonopsis sp-1 an undéscribed skipper
" T: dunes and sandy flats; host plant — :
seaside little bluestem (Schizachyrium
littorale) (Carteret, Onslow)

Dusky Roadside-Skipper
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Scientific Name Common Name
Province: Habitat (Counties of occurrence)

Status

N.C. U.S.

Rank
N.C.

'Global

Autochton cellus Golden Banded-Skipper

MPC: moist woods near streams; host
plant - hog peanut (Amphicarpa
bracteata) (Alleghany, Burke+,
Caswell, Gaston+, Graham, Haywood,
Macon, Madison+, Mitchell, Orange*,
. Pitt+, Polk+, Swain)
Calephelis virginiensis Little Metalmark
" C: savannas and pine flatwoods; host
plant — vanilla-plant (Trilisa
odoratissima) (Brunswick, Carteret,
Craven, Cumberland+, Dare+,
Moore+, New Hanover, Onslow,
' Pender)
Callophrys hesseli S
SC: Atlantic white cedar swamps; host
plant — white cedar (Chamaecyparis
thyoides) (Bladen, Brunswick,
Camden, Columbus, Cumberland*,
Dare, Gates+, Hoke*, Moore, Pender,
Richmond, Scotland, Tyrrell+,
Washington+)
Callophrys irus ‘ Frosted Elfin
SCPM: open woods and borders,
usually in dry situations; host plants —
Iupines (Lupinus) and wild indigos
(Baptisia) (Brunswick, Buncombe+,
Cherokee+, Craven+, Cumberland+,
Franklin, Gates+, Jones, Moore,
Pender, Polk+, Richmond+, Scotland)
Celastrina nigra Dusky Azure
M: rich, moist deciduous forests; host
plant -- goat's-beard (Aruncus dioicus)
. (Buncombe+, Clay, Graham,
Haywood, Macon, Mitchell, Polk,
Swain*, Transylvania+)

Hessel's Hairstreak

Chlosyne gorgone Gorgone Checkerspot‘ -

M: woodland openings and borders;
. host plants -- sunflowers, rosinweeds,
and other tall composites (Clay,
. Macon) '
Erora laeta ) . Early Hairstreak
M: deciduous forests, especially along
roads or edges at high elevations; host
plants -- mainly American beech
(Fagus grandifolia) (Alleghany+,
Ashe, Avery, Buncombe+, Clay,
Haywood, Jackson, Macon, Mitchell,
Swain+, Transylvania+)
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Scientific Name . Common Name
Province: Habitat (Counties of occurrence)

Status
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Global

Erynnis martialis _Mottled Duskywing
 MPSC: upland woods and wooded
edges; host plant -- New Jersey tea
(Ceanothus americanus) (Alleghany,
Brunswick+, Buncombe+, Caswell,
Craven+, Cumberland, Durham,
Franklin, Gaston+, Granville,
Henderson, Macon+, Montgomery,
Moore+, Polk, Richmond+,
Rutherford, Surry, Wake+, Warren,
Yadkin)
Euchloe olympia Olympia Marble
M: high elevation openings and
glades; host plants — mainly cresses
(Arabis) (Swain)
Euphydryas phaeton Baltimore Checkerspot
M: bogs, marshes, wet meadows;
rarely in upland woods; host plants —
. turtlehead (Chelone) and false
foxglove (Aureolaria) (Alleghany,
Ashe, Avery, Buncombe+, Haywood,
Henderson, Jackson, Macon, Mitchell,
Polk+, Transylvania*, Watauga)
Euphyes berryi Berry's Skipper
C: wet areas near ponds, canals, or -
marshes; host plant — not known, but
probably sedges (Carteret, Craven,
Dare, Hyde)
Euphyes bimacula Two-spotted Skipper
CSP: marshes, wet savannas, sedgy
areas near wet woods; host plants —
sedges (Carex) (Brunswick, Carteret,
Craven, Gates+, Harnett, Johnston,
Jones+, Moore+, Pender, Vance)
Euphyes dukesi dukesi Dukes' Skipper
CT: ecotones of brackish or fresh
marshes with swamps; host plants —
sedges (Carex) (Beaufort, Brunswick,
Craven+, Currituck)
Fixsenia favonius favonius
T: maritime forests along southern
coast; host plant — oaks, especially
live oak (Quercus virginiana)
(Brunswick+)
Fixsenia favonius ontario Northern Oak Hairstreak
MPSCT: oak-dominated woods,
usually in dry sites; host plants -- oaks
(Quercus) (Alleghany, Brunswick,
Camden+, Carteret+, Caswell,
Cleveland, Cumberland+, Currituck+,
Dare*, Hoke, Hyde+, Montgomery,
Moore, New Hanover, Orange,
Pender+, Richmond, Wilkes)

 Southern Oak Hairstreak
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Scientific Name - Common Name Status Rank B
* Province; Habitat (Counties of occurrence) N.C. U.sS. N.C. Global
Hesperia attalus slossonae Dotted Skibper SR - 5283 . G3G4T13

SC: pine/oak sandhills, flatwoods,
mainly in Sandhills; host plants -
grasses (Brunswick+, Craven+,
Cumberland, Hoke, Moore+, Pender+,
Richmond, Scotland) . .
Hesperia meskei : ‘Meske's Skipper SR - S3 G2G4
SC: open pine woods, especially in ) -
Sandhills; host plants - grasses
" (Bladen, Cumberland*, Hoke, Moore,
Onslow+, Richmond, Scotland) o .
Megathymus cofaqui cofaqui _ Cofaqui Giant-Skipper "SR - S1? G3G4T3
P: monadnocks with yucca; host plant : N .
-- Yucca filamentosa (Alexander,

Polk*) ’ _ ) .
Neonympha mitchellii francisci - Saint Francis' Satyr - SR E -~ Sl - GIG2T1
S: boggy areas, overgrown beaver (full species = Mitchell’s Satyr) .

ponds, and pocosin margins with
sedges in sandhills; host plants ~
sedges (taxon endemic to North
. Carolina) (Cumberland, Hoke) ‘ -
Papilio cresphontes Giant Swallowtail SR - S22 . G5
TCPM: primarily coastal in maritime
forests or thickets; host plants -~
prickly ash (Zanthoxylum), hoptree
(Ptelea) (Alexander, Ashe, Brunswick,
Carteret, Cherokee+, Currituck+,
Dare, Hyde, New Hanover, Onslow,
Orange*, Wake+) - :
Phyciodes batesii maconensis Tawny Crescent SR FSC .. S2 - G4TIT3
M: rocky ridges, woodland openings, .
at higher elevations; host plants -
asters, mainly Aster undulatus
(Buncombe*, Clay, Graham,
Haywood, Jackson, Macon, Swain)

Phyciodes cocyta Northern Crescent” . ;- SR - SU G5

M: rocky areas (in Appalachians), but T -

habitat poorly known; host plants --

asters (Buncombe+) Qo . -
Phyciodes texana seminole Seminole Texan Crescent SR - -S1? - G5T3T4

C: river floodplains; host plants --
Acanthaceae (Brunswick, Columbus) . , *
. Poanes aaroni aaroni _ Aaron's Skipper SR - S182 G4T4
T: brackish marshes along northern
coast and sounds; host plants —-
grasses, perhaps saltgrass (Distichlis
spicata) (Currituck+, Dare, Hyde)
Polygonia faunus smythi Smyth's Green Comma- - - SR - S2 G5T3T4
M: spruce, fir, or hemlock forests, o
where mixed with hardwoods; host
plants -- mainly birches (Avery*,
" Buncombe, 'Graham, Haywood,
Henderson+, Macon, Swain+,
Transylvania*, Watauga+, Yancey)
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Scientific Name Common Name
Province: Habitat (Counties of occurrence)

Status
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Global

Polygonia progne Gray Comma
~ M: rich decidudus forests; host plants .
-- mainly gooseberries (Ribes), but
also on wild azalea (Rhododendron.
nudiflorum) (Avery, Buncombe, Clay,
Madison+, Mitchell+, Swain+) ’
Problema bulenta Rare Skipper
T: fresh to brackish marshes with tall
grasses in Wilmington area; host plant
-- wild rice (Zizania aquatica),
probably other tall grasses
(Brunswick, New Hanover) : n
Pyrgus wyandot Appalachian Checkered-Skipper
M: openings and edges in wooded
hilltops; host plants — Rosaceae, such
as cinquefoil (Potentilla) (Polk*,
Transylvania*)
Satyrium caryaevorum Hickory Hairstreak
M: mid- to high elevation deciduous
forests; host plants - hickories
{(Carya) (Buncombe, Macon+,
McDowell, Watauga)
Satyrium edwardsii Edwards’ Hairstreak
SM: scrubby or xeric oak woods; host
plants - oaks (Quercus) (Cumberland,
Hoke*, Macon, Moore, Polk+,
Sampson, Scotland, Transylvania*,
Watauga+) B
Satyrium kingi King's Hairstreak
'SCPM: forests, often moist, usually
near sweetleaf; host plant — sweetleaf
(Symplocos) (Brunswick, Carteret+,
Craven, Cumberland, Dare*, Gaston,
Hoke; Moore, Onslow+, Pender+,
Richmond, Scotland, Transylvania+)
. Speyeria aphrodite cullasaja
M: forest openings and edges west of
the Little Tennessee River; host plants
— violets (Viola) (Clay, Macon+) o
Speyeria idalia : , - Regal Fritillary
M: wet or dry meadows, bogs, open
hilltops; host plants — violets (Viola)
(Alleghany*, Ashe*, Avery, Wilkes*)

Cullasaja Aphrodite Fritillary

-INSECTS - GRASSHOPPERS AND KATYDIDS

Eotettix pusillus *  Little Eastern Grasshopper
C: sandhills (wet swales?)
" Melanoplus angustipennis impiger Narrow-winged Melanoplus
C: sandhills
Melanoplus attenuatus
C: wet swales in pinewoods

Slender-bodied Melanoplus
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C: swamps, bottomlands, flatwoods
(Craven, Harnett*, Hyde*, Onslow*)

Scientific Name - Common Name Status Rank
Province: Habitat (Counties of occurrence) N.C. U.Ss. N.C. Global

Metanoplus cherokee o Cherokee Melanoplus SR - : 8183 G1G3
M: woodlands, 1800’ - 5 100' : v ’

Melanoplus decorus. Decorated Spur-throat Grasshopper SR - $283 G3G4
C: savannas, flatwoods, low pocosins ' ' '
(Dare) : ' ' '

Melanoplus divergens Dlvergent Melanoplus SR - S183 G2G3

: M: glades and balds, 1800' - 4717 i

Melanoplus mirus a short-wmged melanoplus SR - S283 . G2G3
PC: open woodlands . 4

Melanoplus nigrescens Black-sided Spur-throat Grasshopper SR - S183 GU
CT: pinewoods and maritime forests h ‘ _ -

. Melanoplus nubilus a short-winged melanoplus SR - 5283 . G2G3
C: flatwoods, savannas, sandhills o .

Melanoplus serrulatus ‘ Serrulate Melanoplus SR - 8183 GIG3
M: valleys and lower slopes, . '

Nantahala Mountains T , '

Melanoplus viridipes eurycerus -Green-legged Melanoplus SR - S183 G414
M: woodlands and forest edges : ‘ ,

Montezumina modesta Montezuma Katydid SR - SuU GU -
C: pinewoods and other habitats

Scudderia septentrionalis Northern Bush Katy