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Abstract-

Inéi;es ﬁo thé abﬁndanceS'of fishvana wildlifé of two eastern
Nofthiéaroliﬂa»wogded swaﬁﬁ strea;‘envifonments‘were‘devéloped during
1972, '1973,and 1974, as. a precenstruction -study. of the effects of
stream channelization on.fish and wildlife. - In addition, the relation-

“ships of physical, chemical.-and vegetative parameters to the faunal
components. of the study sites were~evaluatéd. Indieces were obtained

for some fish, bird and mammal populétions (mourning dove, gquail, ducks,
woodcock, songbirds, breeding songbirds, gray squirrel, raccoon, opossum,
small mammals and deer). - Hunter use studies were also conducted.
Statistical tests were utilized when applicable to test year and area
differences.

The results are considered to be essential as baseline information
téwfuture studies- of stream.alteration and also provide useful information
regarding faunal and floral di#ersity as well as' seasonal relationships

within the swamp ecosystem.
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I. -Summary and Conclusions

The primary efforts ofbthiS'project were  to stﬁdy various asﬁects
of the bioloéical coﬁponents of two uﬁchannelized wooded swamp stream
enviionments. The purposé waS’ie;deveiop\baeeliﬁe infbrmation te
compare:the results with similar studiee"followingwalteratienvof one
of the streams. At midpoint in‘the.study the echedeled medificatien
of the streame(Duke Swamp) wasuposﬁéonea} The areae‘selected fer stﬁdy
wefe headwater sections of Dﬁke'Swamp and‘Hoégard‘Mill Cieek’SWamp in
northeastern Norﬁh Cerolina.i Both of thesthavefcﬁaraeteiieties eimiiar
to thoee of manybother swampiwatersheds*in the southeastere eoastal plaiﬁ.

Intensive efforts to‘defiVe baseliﬁe indieee for suchkarees have
not previously been accompiished‘and the informatioﬁ is needed so that
suitable essessmen£s of the'feéource values can be deveioéed.h Although"
other studies in Nerth Cerolina haﬁe.been‘conaﬁeted, ﬁhey were in different
locations and involved.limiﬁedisamples with unknown biases."The sampling
techniques used in this study were‘developed tdylimit bies, to recognize
it when it occurred and'te‘establish confidencemlimits’and iﬁteivais
for‘the date;

If'ehannelizetion or other modifications of one of the etreams occurs,
the resuits‘of this stu&y wiilapfovide»a besis forbdefermining the effects
of such modificatioﬁw The data can'secondaril§ be used to develop con-
trasts between these eﬁd other unmodified areas.

’It wes net pessibleuto'examine all compoﬁents ef these environments
so the gfoups selected for primary study"Were those wﬁich afe new, or mey

be, of the qreatest interest to the cooperating ageneiee.



‘The resultswofwcollectionslth@hemical~and physical data of the
watér were not éréatly different from resulﬁs of;studies in ofher
swampysystems. Diss§l§ed.oxygen~fluctuates:seasonally-from low levels
which are lethal to.many.séecies of{fish'to higher “levels which could
support ‘all of the native fishes .of- the aréa:-HWatef levels of the
streams fluctuété from dry-and near dry to‘levels'high enough to cover
‘100 or more times the area covered at low water. During low water aguatic
organisms Were.concéntrateauand standing»crops-per~unit of aquatic area
we&évhigh. Totalkhérdness of the'water‘is low énd, as is generally
aéceptea, limits prbductioﬁ df équatic érganisms.

Underétory ana.canopy vegetative surveys provided speciesqliSts,
basai areas, frequencies and“dehsities ofwvegetative species. The work
also included sﬁudies régarding.the’utilization of.various plants as browse
by deer in both wetlanq and édja;ent upland areas.

Efforts to ébtain estimates of fish populations by use of three
techniques were affected by a variety of factors explained in the text,
and the results‘were not consistent.---Wire trap-Schnabel estimates were
about 200 pounds per acre in Duke:Swamp and about 60 pounds per acre in
Hogga;d MillI. Petersen estiﬁates of ‘pounds per acre were approximately
300 in Duke Swaﬁp and 5OO in HoggardsMill; Rotenoﬁe>sampleé in Hoggard
Mill provided an estimate of 200~250 pounds per acre. The larger fish
of the streams were creek‘chubsucker, fliexr,. yellow bullhead, brown bull-
head,’redfin pickerel, and Américan eel. The major'smalleraspecies included
pirate perch, ﬁudminnow,uand golden .shiner. - The results do not provide data
needed for'cdﬁciuéive feﬁaﬁks regarding extent of the fish populations in

the two areas.




'Standardized censu§ qoupts.were established fqr two years for
several game and non-game bixds in the areas, The results of the counts
showed that significant differences in mourning dovefcall count indipgs
ocgurrgd bgtween swamps , weeks;, andvyears. ;Thelgverage numbers of doves
;‘perhaps to the onset of the breeding season.

_Quail,were more.abundantuin‘the DukefSwampﬁarea”than at Hoggard
Mill and the peak of calling occurred in early -June. An-e#amination of
wing samples froquuail ki;led»by hunters showed that approximately 78
percent were immature birds.

Nearly 97 percent of the ducks counted at four roost sites (two in
each swamp) were wood ducks. Numerical differences were not detected
between years of study or between study areas. However,’there were
differences due to sites within each swamp. A cubic relatioqshipkof the
average numbgr of ducks per count and time,wasznoted.'QThe peak of abundance
ocqurredkin lgte October and early November.

Results based upon limited;woodcock studies indicated they were present
in the greasvand most were found at Hoggard Mili'Creek,h,Theirrsinging
activity appeared’tq be highest in Mar¢h,

Breeding songbird studies at Hoggard Mill~Cre§k~showe§ therevwerg
23 species breeding in a swampland plgt and 12 species in,an_upland,plot.
Birds visiting the study plo?s varied from 10 to 20 species, including,v
red—cockaded wpodpeckers which nest in the area. A generalvsongbird
censqs_indicated there were from 35 to Sl:species of‘songbirds present

at standardized route stations.




One’ of the majortproblems encountered was that clear results from
other studies regarding the limitations of censusing techniques for
compariéon were.not available. Thus‘trap response-studies of gray
squirrei,'raGCOon, and opessum- were conducted .to help solve the problem.
"Fifteen climatological and 51 physical variables were studiéd in relation
to the catch of each of these mammals. . Six hundred and fifty-four squirrel,
98 raccoon,. and 586 opoSsum captures: were made'in 6,720‘trap nights for
mark-recapture studies.

Studies of small mammals.involving 1,416. trap nights resulted in the
capture of 118-animals comprising eightspecies from four watersheds. This
work was‘accomplished in the primary stﬁdy areas and in two channelized
areas.

Significantly more deer were present at Duke Swamp than at Hoggard
Mill Creek and hunters generally killed older deer.

The popular game species hunted in Hoggard were deer, dove and quail.
At Duke Swamp, deer, raccoon and squirrel appeared to be the most sought
after game. Hunters at Duke Swamp traveled greater distances for their
sport than did those of Hoggard and kill per unit of effort of deer was
over two times greater in Duke Swamp than Hoggard. ‘Some muskrat trapping
also occurred at Duke Swamp.

The large collections of data were developedlto provide standardized
indices to abundance and swamp and year comparisons for many species of
wildlife in two swamp stream environments. These indices can be used as
a basis for comparing results of similar studies as well as to estimate
population changes as a result of factérs which are normal or due to
man's influence. The data may also be used to assess population differences

between these and other areas.




Similar information has not been intensively collected from habitats
of this type and in this geographical loéétion. Thus these ‘data may be
of value to agencies and groups concerned with the understandihg and
development of natural.resources of similar areas.

If alterations are made tOvthe streams~of the areas studied, investi-~
gations similar to those:of this report should be repeated soon after the
modification and during‘gpbsequent periods. - Such. information would prove

of broad value to the understanding of benefits and losses resulting from

stream alterations.

IT. ,Recommendations

v

It is recommended that post project investigations simila: to«those
of this study be conducted in the same areas providing one of the étreams
is altered by man's influence. Tﬁe resulté of such studies can be of value
to help determine probable biophysical changes and‘rgasonableAmethods of
défeloping‘and protecting wooded: swamp resources. | |

.Many aaditional studies are:desirable such as investigations of factors
limiting faunal components of-such environments. Knowledge of these could
provide insight into the development 'of methodologies to enhance or pre&ent
losses of some species‘encountered~inysuch‘systems. Studies are also advis-
able to determine the extent of these habitats, how much should be protected
or preserved, and hbw,xif«modification oécursy mitigation of losses and |
enhancement of desirable-components~ean be accomplished.

More specfific-alily some studies which could be: accqmpl‘i‘shed using the
data of this report as baseline information are: (1) effécts of stream
channel modification; (2) effects of timber harvest; (3) effects of impound-

ment; (4) effects of wildlife- enhancement methods; (5)-effects of fishery



enhancement metheods; .(6). effects of.agricultural-practices. Knowledge
resulting from such studies- could berincorporated.into more reasonable

-

land use practices .for wooded. swamp environments.

ITI. Introduction'

A. Background

- Stream alferation; modification or channelization has been practiced
in this country by the public and~private'sectof§ for many years. Consént
for these practices has been granted under authority such éé the Watershed
Protection and Flood Prevention Act‘(PublicALaw 566, -83rd Congress; 68
Stat. 666) and Section 205 of the 1948 Flood Control Act. The stated
puéﬁbsesbof édch wetland~modificatioﬁ héve iﬁciuded ihcreasihg aQricultural
péSducﬁiénzand mdsqﬁitO'aﬁd'flood conﬁroi.: |

'Déspité favdréble>£esults,reported by the-ééencies conduétih§>theée
‘ modificatiohé) Wiidiife and fishery coﬁser§a£iohiétsvgéheraily vieQ stream
channelization and wetland‘dréinége with alafm;‘ Bayless'ané Smith (1965)
‘éﬂd Tarpleé, ﬁouder and Weber (l97l)‘cohcludéd-from their‘stuaies that
channelization in Nor£h Caroliﬁa had detrimeﬁtalveffécts‘upon totai
‘Acarrying"capacitf,'éumbérs, weight and divéf#ity'of gamé speciés.' Channel-
izatidn of fiveré}.such”aé the,Missouri,'was found:td reducé botﬁlthé size
iand variéty of~é§uatic habitatsiby destroyiﬁg major prodﬁctiﬁé afeas accord-
ing to Morris; et al. (1968). A reduction.éf approximatel§.90 perceﬁt of
desirable fish was reported by Fuﬁﬁ,(l974a,bl974b) when di&érsiﬁy was
réaucéd in a channélized sﬁream; }Emersoﬁ (1971) conclﬁded'that Whiie

channelization enabled more floodplain land to be utilized in tHe upper




reaches of the Blackwater River din Missouri, the benefit should be weighed
against erosional leoss.of farmland, cost of bridge repair and the down-
stream flood damage resulting from dredging projects. -Hanson and Muncy
(1971) found greater daily water temperature fluctuations, changes of
bottom fauna composition, higher numbers of drift organisms and fewer
numbers of fish speeies -in a~channelizedusectién.of‘the Little Sioux
River, Iowa, as compared to. an unchannelized section. Bécause of possible
downstream mbvement,from the unchannelized section into the channelized
section, drastic differences-of standing érops‘betweén the two areas were
not obtained.

‘Some studies such as those of Burkhard (1967) on the trout fishery
of Tomichi Creek, Colorado, failed to show significaht changes in the
fishery. The primary damage was the removal of bank vegetation and
straightening of the channel.

Other studies have been concerned primarily with the changes in land
use patterns, such as the imbalance between. remaining. wetlands and agri-
cultural use. A study by Holder (1970) in eastern Arkansas indicated
wetland losses occur.

The above literature review is selective when compared Lo the large
number of scientific and popular articles on the subject. However it
illustrates that researchers are faced with many complex problems when
trying to determine the effects of stream and watershed alterations on
the environmenta Often results have not been conclusive and usually
more problems are posed than sclved.

Immense interest has developed during the last few years in attempts

to find answers to the perplexing questions concerning stream modification.



Interesp in North Careolina-was-demonstrated-by meetings such as the
workshop sponscred by the Department. of ‘Water--and Air Resources and Water
Resources Research Institute (1971), and by the-funding of state and
federal agencies for research. on: these and relétedwp;oblemsu(Annual Report,
WRRI, 1972).

"A major problem researchers have, 'which deals with the effects of
stream channelization, is that of dttempting to-evaluate a specific area
before, during and aftex,channél modification. - The:majority of studies
which have been conducted had to measure areas already modified and
compare -them with unmodified areas. "This type of research provides‘
usable inférmation yet,leaveS’unanswered the question of specifiq changes.
Some studies are attgmpting the  before and after approach and Howell (1972)
utilized it for studying wildlife abundance in Southern Iowa. This total
project is also an attempt to evaluate specific areas before, during and
after channelization. . This report represents the completion of the before
phase of a stgdy of the effects of streém channelization and wetland drain-

age on fish and wildlife populaticns.

B. Objectives

The cbjectives of this study were: to obtain.information regarding
the. species of fish present, their relative abundances and indices fo the
sizes of their populations in" two swamp streams; to determine the extent
swamp areas are ﬁtilized by water-related organisms (especially waterfowl,
woodcock, snipe, rails and furbearing animals); to obtain indices to the
abundances oflgame birds aﬁd mammals, and to determine. some environméntal

parameters of wooded swamps cf North Carclina.




Another objective was.to develop. a subsequent study in the same

" areas 'in the event proposed stream»modifications took place.

IV. . Site Selection

Introduction

The environments studied by this project are listed as Inland Fresh-
water Areas - Type 7 - Wooded Swamp by Shaw and ‘Fredine. (1971) and Wilson
(1962) . Such areas are of specific interest to all parties concerned
with the study.

Recommendations from all the agencies in North Carolina which deal
with seasonally flooded wooded swamps were sought for site selection of
the project. First, a letter asking for a list of areas suitable for
study was sent to the U. S. Soil Conservation Service, the U. S;,Army
Corps of Engineers, and the North Carolina State Board of Health. The
list obtained from each’agency was sent to those agencies responsible
for the preservation:and management of wetland areas. These agencies
included: The Division of Ecological Services formerly the Division of
River Basin Studies, U. S. Fish-and Wildlife Service; the North Carolina
wildlife Resources Commission, Division of Inland Fisheries and Division
of. Game; the Department of Water and Air Resources; and the North Carolina
Water Resources Research.Institute. " The list of streams suggested was
subsequently reduced .to several streams considered relevant by all parties.
Each stream was then evaluated-for suitability .by on-site visits which
included thorough field examinations. The Duke Swamp portion of the Soil
Conservation Service's Hobbsville-Sunbury Watershed Project (1966),

then scheduled to be channelized, was selected as the primary research



site. A control area cleose  to the primary xesea;chvsitewwas then sglected,
This was a portion of Hoggard Mill’Creek-(Bertie County) which has many
physical and vegetative.charaeteristiece similar to those of Duke Swémpe

No channel alteration was proposed for this area.

Duke Swamp is lecated  in eastern Gates County and is a tributary to
Lassiter Swamp and Bennetts Creek.which drains  -into the Chowan River
(Figure 1). Bennetts Creek.is impounded at River Mile 12  (Fish, 1968) to
form Merchants Mill Pond (approximétely 1,000 acres). The predominant land
use of the area surrounding Duke Swamp is agriculture; primary crops are
peanuts, cotton and soybeans. +~Others include corn, tobacco, small grain
and some truck crops (USDA-SCS, 1966). “The Duke Swamp Watershed is adjacent
ﬁo that of the Dismal Swamp.

Hoggard Mill Creek is located 6 miles north, northeast of Windsor: in
Bertie- County (Figure 2). It is tributary to the Cashie River at River Mile
31 (Fish, 1968) which is the first tributary of the Roanoke River. The Roanoke
River joins the Chowan River at' the upper end of Albemarle Sound.

The land surrounding Hoggard Mill Creek is primarily upland woodland
or agricultural fields and . pastures. Loblolly pine plaﬁtations make up a
portion of the study area.

Both sections of the streams of Duke Swamp and Hoggard Mill which were
selected for study are normally small and portions of them range from ephem—
eral to perennial. ‘At time of“high‘water the streams may extend for several
hundred yards'across their flood plains.

Detailed‘descriptioﬁs of the study areas are incorporated in the body

of the report.
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V. -Chemical Parameters

Introduction

Conclusive information:regarding .chemiecal and physical parameters of
swamp streams was not.avallable.to adequately characterize such streams.
The efforts for this portion of the study were .directed toward obtaining

such information on a schedule which included -each of the major seasons.

Methods and Results

Water Qﬁality;parameters including temperature, dissolved oxygen,
disselved carbon diéxide, PH; total hardnesé and others, were measured
using. a Hach ModelzDRrEL Chémical“Kit,‘Ryan Model F—30kThermographs and
a Gurley Model 622—D‘Current Meter; Three sampling stafions were established
on each stream (Figures 3 and 4). These were located on major tributaries
and a dowésﬁ:eam section of each study area. A single Ryan Thermograph was
placed atjtﬁe lower end of each study area to provide continuous measure-
ments of wateritemperature. A depth gauge made of a calibrated board was
also placed in the lower section of each study area as an aid in evaluation
of depth fluctuations throuchout the study period.:

In the initial stages of the study, chemical parameters were obtained
at weekly intervals (Appendix . .I-A.and I-B) at each downstream site and at
monthly ‘intervals at all three sites in' each study.area (Appendix I-C and
I-D). After one year of weekly sampling the collections were reduced to

monthly intervals at each station.
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A diurnal sampling program was initiated in an effort to evaluate
changes”during a 24-hour. period -(Appendix I-E- and I-F). The seasonal
diurnal sampling is continuing under the terms of another contract and
will be completed in 1976.

Quarterly sampling for nitrogen and phosphorus (Appendix I-G)

were also conducted.

Results

Water Temperature

Mean -daily water temperatures were obtained cn a monthly basis from
determinations taken at 3-hour intervals from.the,recgrding thermograph
temperature records (Tables i and 2) and numerous determinations were
obtained with standard thermometers. The ranges were from 0° to 25.6°%¢
in Duke Swamp and —lmloc to 25@6OC in Hoggard Mill Creek. The range of
the monthly mean determinations were found to be 3.9o to 22.20C in Duke
Swamp and 5.0°C to 22°C in Hoggard Mill Creek. The lowest temperatures
occurred in‘Januagy and February and the highest in July and August.

The study areas were similar with respect to average monthlg temperature
and ranges were approximately the same as air temperatures. Differences
of water temperature from alr temperature appeared to be a reflection of
such parameters as relative humidity, percent cloudiness and precipi-
tation (Appendix I-H). Some data disfortion océurred»due to problems

of thermograph malfunction and low temperature detection limitations of

the devices.
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Table 1, Raﬁge and Average Monthly Water Temperatures - Duke Swamp
Degrees Centigrade
Date Low: High Average
1972
January e ———— ———
February - -——— -——-
March 2 6.1 15.6 8.3
o2
April 6.7 16.7 12.2
May 13.3 18.3 16.1
June 14.4 20.6 16.7
July 18.9 25.6 22.2
August 17.8 22.8 20.6
September 16.1 20.0 18.3
October 7.8 17.2 12.2
November 5.6 15.6 9.4
December 0.6 13.3 7.2
1973
January 0.6 12.2 3.9
February 2.2 11.1 5.6
March 2.8 20.6 12.2
April 8.9 21.1 15.6
May 2 14.4 20.0 18.3
June 2 18.3 22.2 20.6
July 2 19.4 23.3 21.7
August 20.6 24.4 22.8
September 2 17.8 23.3 20.6
October 2 10.0 19.4 13.9
November 6.1 16.7 10.0
December 0.0 13.9 6.7
1974
January 2.8  14.4 9.4
February 2.2 12.2 6.7
March ———— —_— -——
April ———— -— ———
May — e — — - —— o
June 16.1 22.2 . 18.3
1 = average of 8 values taken in 24-hour periods each day of the menth.
2 = some missing values due to equipment failure.
3 =

lowest thermometer recorded - temperatures may have been lower.



Table 2. Range- and Average Monthly Water Temperatures - Hoggard Mill Creek

Degrees Centigrade

Date B ©° Low "High - Average
1972
January ———— ———— ——
February . ———— —-_— —_——
2
March 7.2 16.1 11.1
5 ;
April ' 7.8 19.4 12.8
May _— —— _——
2 v .
June . . 11.7 21.7 17.8
July _ 18.9 25.6 21.7
August 2 . o 18.¢9 21.1 20.0
September - ‘ 13.9 19.4 17.2
October » ; 6.7 17.8 12.2
November 1.7 13.9 8.9
December 2 -1.1 4 11.7 6.7
1973
3
January 0.6 3 11.7 5.0
February ‘0.6 12.2 5.0
Marxch 2 6.1 15.0 11.7
April 2 13.3 16.7 15.6
May 2 12.2 15.6 13.9
June 2 20.6  22.2 21.7
July ' 20.6 23.9 22.2
August . 20.0 24.4 21.7
September 18.9 22,8 20.0
October : ~ . 14.4 3 21.1 17.8
November . C 5.6 15.6 10.0
December 2 6.7 3 13.9 8.9
1974
January 5.6 g 15.0 9.4
February 6.7 13.9 8.9
March 7.2 18.9 13.9
April 2 11.7 21.7 - 16.1
May 13.9 21.7 17.8
June 17.2 22.2 18.9
1 = average of 8 values taken in 24-hour periods each day.of month.
2 = some missing values due to equipment failure. .
3 = lowest thermometer recorded - temperatures may have been lower.
4 = below freezing temperatures may have been due to interpretation

of records. 18




Dissolved Oxygen

Dissolved oxygen (Appendix I-A-l) ranged from a.low of 0.8 ppm on
July 28, 1972 to 10.0 ppm.in cblderrmonths at Duke Swamp. At Hoggard
Mill the range was 0.6 ppm infSeptemberyl972 (Appendix IfB-l) to 10.0
ppm. Determinations of 3 ppm or léss (generally conside;ed critical or
near critical for many freshwater fish species) were - not uncommon in
June, Julyy August{ September -and:-November-at Duke Swamp. . Low concentra-
tions also occurred.at Hoggard Mill.

Diurnal;y (Appendix I—E—l'and’IfF—l) the oxygen determinations’
‘did not vary during the 24-hour  sampling period'much more than could
* be expected with vagaries of colqrmetric methods employed for determina-
tions. However, a diurnal sample was not obtained in the months having

the highest temperatures and the lowest flows during this study.

Carbon Dioxide

Carbon dioxide determinations were found to- follow expected
patterns. (Higher in warmer months: and. .lower in colder pericds and
inverse to dissolved oxygen). ~The high-determinations for the most
part ranged frqm 20 to 25 ppm in.these-creeks. The lows were about
4 ppm and most determinations were from about 10 - to 18 ppm. On
occasion exceptionally high values were obtained. ' However, the causes
of 'these were not determined.

On a diurnal basis the determinations did not vary greétly at
Duke Swamp being about 8-10 ppm throughout the March 24-hour period.
They were very high (perhaps inordinately if the chemicals had

deteriorated) in June, being 24-to 30 ppm. The changes which did
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occur in-the samples-were not accounted for by the work. .. Carbon dioxi&é
was 4 ppm in each of the 24 samples of January.

At‘HOQQard Mill Creekﬁthé:diurnaliresults ranged from the 2 ppm )
of time periods'2400-to~l2001to 8-0r 10 ppm, from 1300 to 2000 in June.
Obsefver and eQuipment differences»mayvacéountxfOr sbmé‘of:the'aéta

" interpretation problems for this parameter.

' Hydrogen -Ton Concentration

pH varied’betwéen«5.4wandw7.2‘in.both Dukeisﬁaﬁﬁxaﬁa Hoggsra Mill.
“Most of the detéiminations,were\in‘thelS;S to'6;5\range.. Alfhoﬁgh
higher than some results this work confirmed the often noted water
acidity bf swamp’areas.

The diufnal sample results were qénerally‘uniform and did not ”
express differences greater than that which could be due to observer
differences.

i

“Total Hardness

Generally it was found that total hardness was about 10 to 20 in
the two streams. The variations in determinations may be partially due

to error associated with the methods used.

" ‘Hydrogen Sulphide

Hydrogehvsulphide'was not detected in the samples”except as trace
amounts in a few August determinations. It was not uncommon to detect
sulphurous smells.when.workers disturbed the stream bottoms during low

water periods.
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Turbidity and Color

Expresséd’és Jackson Units the turbidity‘and éolor &aried through
a range of 0 to 135 in Hoggard. Mill Creek and b to«325.iﬁ Duke Swamp.

In both study areas temperature,- oxygen, flow rate and depth
fluctuated widely on a seasonal ‘basis ‘but not between sampling stations
on the same day within -the study areas. - Factors .such as pH, alkalinity
and hardness of the tea colored waters remained relatively stable.

During certain portions of the year, particularly during late summer,
the combination of no flow, high. temperature, high carbon dioxide and
low oxygen severely stressed many of the aguatic faunal components of
both systems. Late summer and fall stream characteristics thus appeared
to be a major limiting factor for survival and abundance of resident
fishes. Those fishes trapped in dry or drying pools which were depleted
of oxygen perished or resorted to survival mechanisms peculiar to fishes
resident in these and similar habitats. Extent of and movements of
non-resident mobile populations appeared to be influenced by stream
flows which were geﬁerally highest during .the period of winter and
spring rains.

Hardness, alkalinity and pH were relatively low in both study
areas when compared to many other systems. Systems with such low
values are not considered capable of ‘producing large crops of fishes
in terms of weight per unit area.

The quarterly diurnal sampling results demonstrated little
fluctuation on a 24-hour basis of any chemical parameter occurred
regardless of season. However, these samples were not obtained

during summer months. Since large changes were not found through
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the 24-hour periods of our sampling, less emphasis was'needéd on the

timé of day mohthly éamples were taken.
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VI. Biological Studies
A.  Vegetation

1. Understory’

Introduction

" In order to-ebtain-information.regarding.understory plant species,
density and availability,to deer, a modified Aldous deer browse survey
(Aldous 1944) was conducted. in August 1972 and‘June 1973. This survey
characterized general summer floral conditions and also'providéd informa-

tion about white~tailed deer (Odocoileus virginianus) browse conditions.

The Aldous deer browse surVey method was develdped primariiy for evalua-
ting winter browsing by deer. However, it has been modified and used
for estimating plant availability and their use by deer during all

seasons (Noble 1967, Murphy 1974).

Methods

| Annﬁai sﬁrvey.data were combined to generally chéracterize the areas
" during thé 2-Year study period. Separate éurveys weré conaﬁcted of the
wetland (seasonally flooded) and upland of’éach study area. Surveys were
pefféfmed dufing different monthé\of the 2 years to béoédly charécterize
summer vegetativekconditions; howevef, this‘piocédure hampered comparisons
between years since monthly ana yearly differences were confounded.

During each annual survey, 27 plots were established along transect
lines established with a compass. Milacre circular plots were located
100 meters apart and offséts of iOO‘meters were méde as neéeésary to
insure that rélatively homogenecus habitats (upland wéodland or wetland

woodland) were surveyed. Starting points were randomly selected and the
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same general- starting:-peints were utilized each year. . Visual estimates

of density (cover) and utilization were recorded to the nearest 10 percent
for all portions of each plantjspecies to a height of 1.83 meters within
each miiacre plof. Plants which could not be identified were recorded

as unknown or collected for later identification. Plant nomenclature
follows Radford et al. (1968).

Eetimatee of‘frequency, density ' (cover), degree of browsing,
percentages of food eaten-and-browse available, and a-utilization factor
were chputed:for each plant species. represented in the survey. Degree
of broWsing is ‘a measure of‘deer utilization of the current year's
growth of afparticuler species.‘pThe'percent of: browse available indi-
cates the abundance of a particular plant as deer browse  in relation to
other plants p;esent.b,Pezcent of food .eaten denotes the importance of
a particular plant as deer browse and is related to the proportion of
each species in the diet of deer on the area. The utilization factor
(average density x average utilization) can be used to rank the importance
of élaﬁfe’es‘aeervbrowse; éhe higher the ufilizagion fector the greater
the importahee ef é particular species as deerxr browse on the aree, Pre-
fefeﬁee ratings (pereent food eaten divided by the percent food available)
are 55 index to deer palatability of each"species; e rating g;eater_than

one indicates that a particular species is preferred by deer.

Results and Discuesion
Plant deneity and frequency.data are discussed in.Section VI-B-5;
therefore, only data relating to deer browse conditions are discussed here.
Data ceﬁcerning the frequency and density of'ali plant species surveyed

afe also tabulated with the deer browse data (Appendix II-A).
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‘Duke Wetland

Ash' (Fraxinus spp.)., with a-utilization factor of 16.66, was the most
important deer browse species- in Duke  Wetland: (Appendix- Table :II-A-1).
This. plant also  ranks .the highest'bésed on percentage of food eaten and
browse available. . The high degree of availability of ash .as compared with
other plants may partially account for its high usage by deer. Other plants

utilized by deer:-:included Virginia willow (Itea virginica), greenbrier

(Smilax spp.); red maple (Acer rubrum), and trumpet vine (Campsis radicans).
© With the exception of greenbrier and trumpet vine, the best deer

browse plants ranked high both in frequency (percent plots present) and

in availability. = There perhaps was a synergistic effect between availability

and distribution which enhanced their value as deer browse.

Plants such as spotted touch-me-not' (Impatiens capensis), poison ivy

(Rhus radicans), and fetter-bush (Leucothoe racemosa) were ranked lowest of

all browse plants. These plants were eaten only lightly and were not
generally available as erage. Approximately 30 percent of all plants
surveyed in Duke wetland were utilized by deer.

' Greenbrier was by far the most preferred plant in Duke wetland. Ash,
the most available browse species, was eaten in- almost direct: proportion
to its abundance and was not highly preferred. Other plants selectively
browsed by deer included trumpet vine and r¥ed maple. The low availability

of both Japanese honeysuckle (Lonicera japonica) and greenbrier might be

due in part to the selective browsing of these species by deer; however,
greenbrier was fairly well distributed- throughout Duke wetland as indicated

by its moderately high frequency of occurrence.
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A comparison of the 1972 .and 1973 (Appendix Tables II-A-2 and 3)
surveys- indicated only minor differences in composition. Ash was the
most important browse species during both surveys. .. Virginia willow was
ranked second in 1973, but in 1972 greenbrier was the second most important
browse plant. Estimates of density and frequency - were generally similar

during the: two .survey periods.

QEEQ Upland. -

Greenbrier was by far the most impértant deer browse species in Duke
upland (Appendix Table II-A-4). The extremely selective browsing of
greenbrier by -deer may accognt for its low availability even though the

plant is widely distributed.  Flowering dogwood (Cornus florida),

Japanese~honeysgckl§, red-maple and bitter gallberry (Ilex glabra) were
also utilized by deer but do not receive the selective browsing pressure -
of greenbrier., With the exception of bitter gallberry these plants rank
high in.koth availability and frequency.

Other planté which received browsing pressure included.asters (Aster- -
aceae), dewberry .(Rubus spp.), and ash. Although Japanese honeysuckle
was the most -available browse species, it did not receive the preferred
browsing pressures of greenbrier, certain asters, dewberry and ash.
Selective browsing pressures may partially account for the low avail-
ability of some plants such as greenbrier and dewberry. Only 13 péréent
of all plants surveyed in Duke'upland were utilized by deer.

Only minor differences were noted between the 1972 and 1973 surveys

(Appendix Tables II-A-5 and 6). In 1972 Japanese honeysuckle was the
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second. most impertant browse. plant but-in 1973 flowering dogwood ranked
second tb‘greenbriér. Such differences may;be'dué to'mohthly'or‘yearly
shifts in deer browsing pressure or to inadequate‘sémpling. Density and

frequency estimates were similar during 1272 and 1973.

Hoggard Wetland

Greenbrier was the most important deer browse-species in Hoggard
wetland (Appenaix Table II~A=7).. . Dewberry was élso a préferred'browse
species but it had a high degree of browsing and a.lewié§ai1ability
rating. The high degree of deer preference fdr'qreenbrier, JapaneSé
honeysuckle and dewberryhmaywin‘part~accountwfor»the geheral low avail~
ability of these épecies, especially‘dewbérry.. Of thesé three planfs
ioniy greenbrier was rather widely distributed.

Other plants receiving browéing pressufé included Virginia willow

and water ash (Fraxinus caroliniana). ' Only water ash was selectively

browsed even though both water ash and‘Virgihia willow were rather
widely distributed and approximately equally available throughout
Hoggard wetland. Only 10 perceht of ali‘plants surveYed in Hoggard
wetland Wéfe utilized by deer.

Minor differénces were noted between the 1972.and 1973 surveys
(Appendix Tables II-A-8 and 9). -In 1972 Virginia willow was the third ,
most important deer browse plant in Hoggard wetland whereaé in 1973 no
usage of this plant was recorded. Density and frequency estimates

were similar during 1972 and 1973.
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Hoggard Upland

’Grgenb;ier,wag the most important deer browse species in Hoggard
upland ﬁAppeQdix Table,II—A—lO).,wDewberry and persimmon (Diospyros
virginiana) also received selective browsing pressure but not tokthe
extent of greenbrier. . All three of these preferred browse plants rank
low in availability, especially persimmon. ' Other selectively browsed
plants %legded Vg;cinium Sp.y Japanese honeysuckle and flowering
dogwqodf Of the preferred browse plgnts, only greenbrier and dewberry
were widely d%stributed.

Red maple, black gum.(Nyssa sylvatica var. sylvatica), yellow

*jessaminev(gelsemium sempervirens), -and grape (Vitis spf) were less
preferred browse plants in Hoggard upland. Both black gum and red
maple had fairly high availabilities and all these species were
widely distributed exqept grape. Twenty pércent of all plants surveyed
in Hogga:d upland were utilized by deer. “

Some diﬁferepces were noted between the 1972 and 1973 surveys
(Appendix Tables II-A-;l and 12). In 1972 dewberry and Japanese honey—
suckle were the second and third most important browse plants respectively;
however, in 1973 Vaccinium sp. and red maple ranked second and third.

In spite o?7these shifts in importance, only minor differences were

noted in density and frequency estimates between 1972 and 1973.

2. Overstory
Introduction
A wedge prism cruise was .conducted during the summers of 1972-1973

to obtain information on overstory plant density and frequency. This
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survey characterized general overstory vegetative .conditions during
the study periocd and provided guantitative estimates of bésal area

for each species surveyed.

Methods
A wedge prism (basal area factor = lO)\waswutilized at each

small mammal trdp site (Section VI-BfS) to determine the basal area for
each overstory species present.--Separate.surveys were conducted in the
wetland (24 trap sites), upland (24 trap sites), and.stream bank (12
trap sites) habitats of each study area.  Plot center was determined

by the location of a corner of the livé~trap position at each trap site.
Estimates of basal area (square-feet per acre), relative dominahce |
(percent of'basél area), and frequencyk(percent of survey sites at
which a particular species was present) were computed for each plant
species represented in the survey. Trees which could not be identified

were recorded as unknown.

Results and Discussion
Overstory basal area and frequency data are briefly discussed in
Section VI-B-5 of this report. 'Data concerning basal area, dominance,

and frequency are tabulated and further discussed.in this section.
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Duke

Stream Bank - Tupelo -gum - (Nyssa aguatlica).was.the dominant tree

along tge%Duke streem bank withvbaldhcypresszTakodiumhdistinchum) ranking
second  (Appendix Table II-A-13). Baldmcypress_and”tupelo gum comprisedv
approximately 75 percent eof the total basal area.(l45.8 square feet per
acre) for all~specieso ‘Other common . epe01es included .black gum (Nyssa

sylvatica var, blflora), red. maple and ash.

Wetland - Black gum,~sweet—gum (quuldambar styra01flua) and red maple

were- the main overstory trees of Duke wetland (Appendlx Table II- A—l4)
These three spe01es comprlsed 54 percent of .the total wetland basal area

of 93.8~square feet.per-acre. Other common species 1ncluded bald cypress

and ash" Loblolly plne (Plnus taeda) and beech (Fagus grandlfolla) were

frequently'common along the*upiand'wetland ecotone.

Ugieddi:lﬁebloily pide;~sweet%gum,ebeech andﬂredumaﬁle,were theydomidadt‘
trees of Duke upland (Appendix.Table .II~A=15). Fiftj—eight ﬁercent of~u
the total'iupland basal area.of 72.9 square feet per acre was composed

of these four species. :Other common gpecies included black cak (Quercus

velutina),-southern red oak:{Quercus .falcata), and holly (Ilex.opaca)-.

Hoggard

Stream Bank =-- Tupelo gum was -the dominant tree along the Hoggard
stream bank. Bald cypress and black gum~second and third respectively

(Appendix Table II-A-16). These three species comprised 49 percent of
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total-stream bank basal -area.of :150.0.square feet per acre. Other

common species-ineluded laurel- oak- (Quercus:laurifolia), red maple

and water ash.

Wetland---Black gum, ‘red maple-and-ironwood. (Carpinus caroliniana)

were the main trees of Hoggard wetland comprising approximately 50
percent of the total basal area of -87.9 square feet per acre (Appendix
Table II-A-17). Other common trees ilncluded sweet—-gum and laurel oak.

Beech was alsc fairly common along the upland-wetland ecotone.

Upland - Loblolly pine was the dominant tree.in Hoggard upland.
This species comprised 82 percent of the total basal area of 55.8 square
feet per acre (Appendix Table II-A-18). Other common species included

sweet-gum, red maple and white oak.

Summary

A wedge prism cruise was utilized to characterize overstory vegetative
conditions and to provide quantitative estimates of basal area in Hoggard
and Duke Swamps. Separate surveys were conducted in the wetland, upland
and stream bank habitats of each area.

Tupelo gum; black gum-and bald cypress were-the dominant trees along
the stream bank.  Other dominant wetland trees were sweet-gum, red
maple and ironwood. Dominant~upland trees included loblolly pine, sweet-

gum, beech and red maple.
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Basal areas for. stream bank végetation averaged‘l47.9 square feet
per acre. The average basal area for thé remaining«wétland overstory
averaged 90.8 square feet per acre. The basal area of the Duke upland
overstory was 72.9 square feet per acre whereas the Hoggard upland

overstory basal area was only 55e8*équare feet per acre.
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VIi-B., Vertebrates
1. Fishes

a. Species and Relative Abundance

Fish populations were studied in portions of .the two coastal plain
“swatip streams during the yvears 1972 and 1973.. Both areas, with the
exception of logging, road crossings and common .agricultural practices,
were relatively unmodified. Collections of fish were accomplished by
the use of several methods including wire traps, a backpack electro-
shocker, gill nets, small mesh seines, dip nets, weirs and rotenone.

The collections were made at numerous stream sites and at numerous
times during the study period. All major and common species were
represented in the samples. However, some rare species and some with
highly clumped distributions may not be represented. Identification
was performed by a variety of personnel and data were not employed in
those instances where confusion existed.

The information from seining, electro-shocking and rotenone forms
the basis for the conclusions regarding the relative abundance estimates.
The rare forms were encountered on one .or. few occasions; common forms
were seen often, and the abundant forms were collected frequently and
in relatively large numbers. A list of the species with their common
and scientific names is provided on Table 3, and their relative abundance

in the two streams is expressed on Table 4.
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Table 3.

- Common and scientific names of the fishes collected in

Duke Swamp. and Hoggard Mill Creek March 1972 through

September 1973 1

S

Common Name

Scientific Name

Longnose . gar. . .
Bowfin

American eel,
Eastern mudminnow
Redfin pickerel .-
Chain pickerel
Golden shiner
Ironcolor shiner
Creek chubsucker
Yellow bullhead .
Brewn bullhead
Tadpole madtom
Margined madtem
Swampfish-
Pirate perch. -
Mosquitofish
White perch

Mud sunfish
Flier

Banded pigmy sunfish

Lepisosteus ogseus (Linnaeus)

2Amia calva Linnaeus

Anguilla rostrata (Lesueur)

Umbra pygmaea (DeKay)

Esox americanus. americanus Gmelin

Esox niger Lesueur

Notemigonus crysoleucas (Mitchill)

Notropis chalybaeus (Cope)

Erimyzon oblongus (Mitchill)

Ictalurus natalis (Lesueur)

Ictalurus nebulosus (Lesueur)

Noturus . gyrinus (Mitchill)

:Noturus insignis (Richardson)

‘Chologaster cornuta Agassiz

Aphredoderus sayanus (Gilliams)

Gambusia affinis (Baird and Girard)

Morone americana (Gmelin)

Acantharchus pomotis (Baird)

Centrarchus macropterus (Lacepede)

Elassoma zonatum Jordan
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Table 3 ’
Continued

Common Name

Scientific Name

Black banded sunfish
Bluespotted sunfish
Banded sunfish
Redbreast sunfish
Pumpkinseed
Warmouth -

Bluegill

Largemouth bass
White crappie

Black crappie
Darters

Yellow perch

1

Enneacanthus chaetodon (Baird)

Enneacanthus gloriosus (Holbrook)

Enneacanthus obesus (Girard)

Lepomis auritus (Linnaeus)

Lepomis gibbosus  (Linnaeus)

Lepomis gulosus (Cuvier)

Lepomis macrochirus Rafinesque

Micropterus salﬁoides (Lacepede)

Pomoxis annularis Rafinesque

Pomoxis nigromaculatus (Lesueur)

Etheostoma sp. (Cannon)

Perca flavescens (Mitchill)

Nomenclature follows Bailey et al. 1970.
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Table 4. Relative abundances of fish species in Hoggard Mill
Creek and Duke Creek.

Hoggard ) Duke
' A c R A c R
o} a 0 a
VI m r U m e
3 m e 3 m e
o o)
% n a n.
Species t B
Longnose gar X
Bowfin X X
American eel X ' X
Eastern mudminnow X X
Redfin pickerel X ' X
Chain pickerel X ‘ X
Golden shiner X X
Ironcolor shiner X
Creek chubsucker X X
Yellow bullhead X ‘ X
Brown bullhead X X
Tadpole madtom X X
Margined madtom X
Swampfish X X
Pirate perxrch X X
Mogquitofish X X
White perch X
Mud sunfish X X
Flier X X
Banded pigmy sunfish X
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Table 4

Continued
Hoggard Duke

A C R

b o a % g §

a 5 a Q

a n a n
Species £ £
Blackbanded sunfish X X
Bluespotted sunfish X X
Banded sunfish X X
Pumpkinseed X X
Redbreast sunfish X
Warmouth X X
Bluegill X X
Largemouth bass X
White crappie X
Black crappie X X
Darters X X
Yellow perch X
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b. Populations

Introduction

The f§;lowiﬁg summarizes,the.results of efforts from March 1972
to March 1553 to ‘obtain information regarding.thenmajor species of fish
present and the-extent of their populations in Duke Swamp and Hoggard
Mill Creeks;

The portion of -Duke-Swamp .stream.selected for intensive study was
8.6 miles long and the portion.of.Hoggard.Mill was..5.5 miles long.
(Figures 5 and 6).' Detailed descriptions of these environments are
found in Section VI-A. In brief these .are small streams (Order l,\2 and
3) having portions-which range from ephemeral to perennial. At times
of normal ahd high waters they cover,vegeﬁated.flood—ways and in places
are extensive in area. At low periods their waters are limited to, orb
are nearly iimited to, a few residual pools of various widths and depths.

Three types of studies were used to obtain the data. They were
Schnabel population- estimates. which employed. wire traps; Petersen
population estimates by use of electreo-shocking, seining, trapping and

gill nets; and removal estimates by use of rotenone samples.

Methods and Results

Wire Trap Studies
The reaches of- the streams selected for study were measured and
divided into one-guarter mile sections. Thirty percent of these sections
were randomly selected for sampling (ten in Duke Swamp and seven in

Hoggard Mill Creek). Four~foot cylindrical wire traps about 2.5 feet
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in diameter constructedabf~one~inchwmeshwpoultry Qirewhavingﬁa single funnel
were placéd at 55—yard inﬁervals»in=the‘selected sections. with the fﬁnnel
openings downsﬁream.‘ Eighty traps in Duke and 56 in Hoggard were set from
March 16, 1972, through April 27, 1972+ . Times of .lifts for examination
of catch énd marking. of fish were irregularubutwthey generally occurred at
three té four day intervals. Water levéls during the period of tkapping
were moderate to high. ' Some trap-molestation occurred in.both swaﬁp areas.
néaptured‘fish‘were fin-clipped or tagged with serially numbefed Floy
tags afrthe base of the dorsal fin. - They.were then released at the capture
site. ‘Population estimates~based,upon recaptures were derived by use of
the modified Schnabel technique described by Ricker (1958) from Chapman's

(1952, 1954) publications.

N = Ct Mt
R
N = Population Estimate
Ct = Number of fish in sample on day t
M = Number of'marked‘fishﬂin the population at start of day t
R = Total number of recaptures for the period of the estimates

Random mixing, equal survival[ and similar béhavior of marked and
unmarked fish were assumed.

There were 3,122 fish captured in Duke Swamp in 2,609 trap days and
1,097 fish in Héggard’Miil in 1,731 trap days. The maﬁor species caught
were creek chubsucker, flier, brown and yeilow bullhead, and redfin
pickerel. ' Creek chubsudker numbers represéntéd about 52 percent of the

total catch in Duke Swamp and 42 percent in Hoggard Mill. 'Fiiér made
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up about the same percent of the catch. in both. swamps .(23 percent and
22 percent respectrvely) Redfin pickerel accounted.for about 4 percent
of the‘catch in both swamps,«yellow bullhead 4 percent in Duke and 12
percent in Hoggard-»brown bullhead: 7 percent ln«Duke, l percent in
Hogéerd)uend golden shlner l percent in Puke, 5 percent in Hogéard.
The>e;erege cetch”per trap in Hoggard was about one- half that of Duke
awemp; Table 5.

j Schnabel reeulte in huke Swanp indicateduthat brown bullheadrwere
athevmcet nunerous; fciiowedkin.deecending‘order'by flier, yvellow bnllhead,
creek chubsncker;‘endyredfin pickerel. In Hoggard Miil Creehithe esti-
mates ofie;i‘the‘nejcr species Were less than in Duke Creek. ‘Creek
chubsucker,rfellcwubullhead, flier) and golden shiner-were estimated
as being the most abundant in :that creek.. The Schnabel popuiation
estimates for each species with the upper and lower confidence limits
at the 80 percent level (Crow-and‘Gardner 1959) are presented in
Table 6. If the random mixing and other assumptions are valid the
estimates are applicable to the lengths of the study portions of the
streams. Efforts to develop comparable figures consisted of presenting
data as numbers and weights per study area, per mile, and per acre.

Mean weights of fish obtained frcm some caught in Duke Creek (Table 7)
and the numerical Schnabel estimates were usec as a basis for estimating
species and total weights of’fish.in~the populations.

The total estimated weight per-ﬁile in Duke Swamp of fish caught in
wire traps was 528 pounde and in Hoggard 126 pounds.. Estimated weight per
acre; baeed on low flow estimates,‘was i§8!pounds and 59 pounds for Duke

Swamp and Hoggard Mill Creek respectively (Table 8).

42




Table 5, Species, number and relative abundance of fish caught by wire traps in

Duke and Hoggard Mill Creek.

Duke Swamp Hoggard Mill
L _ Relative Average/ Relative Average/
Species ‘Number  Abundance trap day Number Abundance trap day

Bowfin * 26 .83 .010 - - -
American eel * 8 .26 .003 * 8 .73 .005
Redfin pickerel 126 4,04 . 048 44 4.01 .025
Chain pickerel. * .15 .48 .006 , * 7 .64 .004
Golden shiner 16 .51 . 006 55 5.01 .032
Creek chubsucker 1641 52.56 .629 460 41.93 .266
Yellow bullhead 120 3.84 . 046 132 12.03 .076
Brown bullhead 230 7.37 .088 * 10 .91 .006
Mud sunfish- 26 .83 .010 42 3.83 .024
Flier 730 23.38 . 280 237 21.60 .137
Bluespotted sunfish * 5 .16 . 002 47 4.28 .027
Redbreast sunfish - -- --— * 9 .82 .005
Pumpkinseed * 85 2,72 .033 * 10 .91 . 006
Warmouth 42 1.35 .016 25 2.28 .014
Bluegill *- 41 1.31 ,616 * 7 .64 .004
Largemouth bass * 4 .13 .002 - - -
Black crappie 7 .22 .003 * 2 .18 .001
Yellow perxch — - -- * 2 .18 .001
Total 3122 99.99 1.197 1097 99.98 .633
Trap days 2609 1731

*# Data not suitable for Schnabel estimates of Table 2.
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Table 6. Estimated sbundance of fish in Duke and Hoggard Mill Creeks based upon
wire trap caught fish and the modified Schnabel procedure.

Duke Swamp Hoggard Mill
I _ o » ) 80% Confi- 80% Confi-
Species | .} Est. No. dence Limit Est. No. dence Limit
Redfin pickerel 631 397 - 1039 154 90 - 243
Golden shiner 41 18 - 67 297 155 - 488
Creek chubsucker 2698 2523 ~ 2898 946 832 =1107
Yellow bullhead 3044 1339 - 4978 833 557 -1356
Brown bullhead 8904 3917 -14560 — —_— -
Mud sunfish : 79 41 - 130 121 71 - 215
Flier 13337 2909 - 3980 757 60l -1025
Bluespoéted cunfich —- — - 273 142 - 449
Warmouth " 123 79 - 190 109 48 - 178
Black crappie 16 8 - 126 | —-— ' —-——- -
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Table 7. Length and weight of a sample of fishes captured with wire traps
in Duke Swamp during the spring 1972 sampling period.

Number Average Mean

Species of Fish Length = (mm): Weight (g9)-
Creek chubsucker 90 206 146 (.321b)
Flier 96 129 48 (+111b)
Pumpkinseed 7 116 31 (.071b)
Yellow bullhead 11 205 124 (.271b)
Redfin pickerel 11 233 116 (.261Db)
Bowfin 2 291 214 (.471b)
Brown bullhead 3 264 113 (.251b)
Mud sunfish 5 152 67 (.151b)
Golden shiner 2 137 32 (.071b)
Bluegill 1 104 18 (.O4lb)
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Table 8. Estimated weight of fish in Duke and Hoggard Mill Creeks based upon
Schnabel estimates.

Mean Est 1lbs/mi » Est 1b$/mi:'Est 1b§ Est 1lbs Est wt/. iEst wt/
wt of Duke of Hoggard ‘in - in acre “acre
Species in 1lbs. (8.5 mi) (5.5 mi) ~~ Duke . Hoggard Duke ** Hoggard **
Bowfin .47 2.7 - 23* - 1.0 -
Redfin pickerel .26 18.9 7.1 161 39 7.1 3.3
Golden shiner .07 : .4 3.8 3 21 .1 1.8
Creek chubsucker .32 101.9 55.0 866 304 38.3 25.9
Yellow bullhead .27 98.0 41.0 833 227 36.8 19.3
Brown bullhead .25 260.7 .4 2216 » 2% 97.9 .2
Mud sunfish .15 1.4 3.3 12 18 .5 1.5
Flier 11 41.5 14.5 353 80 15.6 6.8
Pumpkinseed .07 2.4 .4 20%* ' 2* - .9 .2
Bluegill .04 .6 .2 5% 1* .2 .1
Total 528.5 126.2 4492 694 198.4 59.1

* Data are not suitable for Schnabel calculations and are considered as a minimal

estimate.

** Acreage estimates were obtained from Petersen portion of study and were 22.7

in Duke Swamp and 11.7 in Hoggard Mlll._ Rise and fall of water greatly
affects area.




Returns of marked fish of some species did not occur, and in those

instances the numbers caught serve as a minimum estimate of those present.

Petersen Estimates

- Four one-quarter mile portions of each stream were selected at random
for stuay, These were divided into‘smaller‘sub?sections which were blocked
with small mesh nets priér'to fish collections. The fish were collected,
marked, and returned to the sections. A second sample was then obtained
usiné the éame gear type with éffort>similar to that used in the firs;
colleétipn. - Backpack shocker, wire-traps, gill nets, and small mesh nets
were‘ﬁsed to capture the fish;b As the censusvof each segtion was completed
the ngxt section was sampled until‘the entire one-quarter mile portion was
samplea.“ Data from the four one~quarter mile portions were combined to
de;iye one estimate‘for 1 mile of each stream. Collections were made
frém June 6 to August li, 1972, in Dukeband during July and August‘in
Hoggéra Mill Creek. |

For thoée species which were taken only in the first or in the second

collection the empiricalvnumbers were used to derive a minimal estimate.
’ The Peterseﬁlmethod‘(Lincoin Tndex) was used to estimate the population

of species of fishes.
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