
Seasonal Variation of Occurrence, Distribution, and Density of 
Bottlenose Dolphins in the Southern Chesapeake Bay

and Virginia Coastline

Bottlenosedolphinsarecommonin the studyarea,with densitiesfluctuatingseasonally. Thehighestdensitiesare
found in the coastalwatersin summerandfall. All dolphins,however,do not completelymoveout of thesewaters
in other seasons,with individualsstill present in winter and springmonths. Densitiesin offshore waters of the
MINEXzoneare generallylower than in the coastalstrip, althoughin someseasonssmallsamplesizesprecluded
obtaininghighlypreciseestimates. Currentindicationssuggestthat densityin the MINEXareain fall is reasonably
high (D= 2.14 individualsper km2), and that over 2,400bottlenosedolphinslikely inhabit the entire studyareain
fall months.

Thoughphoto-IDcatalogingefforts arenot yet complete,earlyresultsindicatea veryopenpopulation,with short-
term visitsto specificareas(asshownin figure 4). Dolphinsthat werere-sightedwere in closeproximity (within 23
km) to their originalsightinglocations,and in most casesthesere-sightsoccurredwithin a couplemonthsof each
other. Between-year re-sightingsshow emergingsupport of a pattern of seasonalfidelity of dolphinsmigrating
throughthe area. Furtheranalysiswill searchfor supportof the describedmovementof individualsfrom south to
north in the springandnorth to south in the fall (Waringet al. 2014). Collaboration,channeledthrough the Mid-
Atlantic BottlenoseDolphin Catalog(MABDC), will also further this effort. To date, four individualsfrom the
Virginiacataloghavebeenmatchedto knownindividualsin North Carolinaandfurther comparisonsareplanned.

Line-TransectSurveysςMonthly line transectsurveyswere conductedaboardcharter vesselswith an elevated
platform and unobstructedview. Standardline-transect protocol was followed by a three-observerteam using
handheld7x50binoculars. Effort andsightingdatawerecollectedusingspecializedsoftware. Prioritywasgivento
completethe transectlinesfor either the INSHOREor MINEXzoneon-effort, andbreakingoff the linesto collect
photoswhentime andconditionsallowed.

Conventionalline-transectmethods(alsoknownasConventionalDistanceSamplingor CDS)were usedto analyze
the surveydata(Bucklandet al. 2001). Dueto samplesizelimitations,datawerepooledfrom all strata to produce
a singledetection function, f(0). Theseasonswere defined as spring(MarchςMay), summer(JuneςAugust),fall
(SeptemberςNovember),andwinter (DecemberςFebruary).

Photo-ID surveysςMonthly photo-ID surveyswere conducted from a small center-console charter vessel,
covering areas with high likelihood of dolphin sightings. Photographswere taken during all sightingswhen
possibleusinga Canon7D digital camerawith 100to 400-mm zoomlens. Observersadjustedthe amountof time
spent with eachgroup asnecessaryto obtain photographsof asmany individualswithin the group aspossible,
while allowingadditionalsurveytime to encounterother groups.

Line-Transect Results

Visualsurveyswere completedfrom August2012to August2015. Themain objectivewasto providequantitative
data and information on the seasonaloccurrence,distribution, and density of marine mammals. Two survey
techniqueswereemployed:

1. Monthly systematicline-transect surveysto determine distribution and density/abundanceof marine
mammalsin the vicinityof NSN,JEB-LC,JEB-FS,andthe MINEXW-50area.

2. Monthly photo-identification (photo-ID) surveysto determine the site fidelity and distributionalpatterns
of marinemammalsutilizingthe areaslistedabove.

SurveyArea - Prior to initial surveysin 2012, two primary surveyzonesbasedon areasof naval activity were
established(Engelhauptet al. 2015). Followingsupplementaryinformation includingresults from this study, the
offshorezonewasadjustedin March2014to optimizecoverage. Theamendedzonesareshownin Figure1:

Figure 1. Study area showing transect lines for 
COASTAL/INSHORE and OFFSHORE/MINEX zones.
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% 

CVϞ

INSHORE Fall 142 989 8.3 0.144 3.88 1,203 25

INSHORE Winter 15 792 10.3 0.019 0.63 195 63

INSHORE Spring 48 1001 6.4 0.048 1.00 311 32

INSHORESummer 97 748 8.5 0.130 3.55 1,101 22

MINEX Fall 12 658 17.7 0.018 2.14 1,277 91

MINEX Winter 1 471 9.0 0.002 0.06 37 124

MINEX Spring 22 507 10.9 0.043 1.53 913 38

MINEX Summer 13 842 13.3 0.015 1.39 829 69

Figure 2. Marine mammal sighting locations for all line-transect surveys.

Bottlenosedolphins(Tursiopstruncatus) are commonin ChesapeakeBayand
in waters off the Virginia coastline. Theseindividualsare part of both the
Western North Atlantic Southern Migratory Coastal Stock of bottlenose
dolphins,which rangesin distribution in summerfrom CapeLookout,North
Carolina, to central Virginia; and the Western North Atlantic Northern
Migratory CoastalStock,which rangesfrom the ChesapeakeBaymouth to
LongIsland,NewYork,in the summer(Waringet al. 2014).

Previous work has investigated metrics to estimate bottlenose dolphin
abundancein this region, however, the seasonalfluctuation in abundance
estimatedin parts of this area of overlapbetween stocksis not thoroughly
understood.

In addition to extensive commercial shipping traffic, the waters off the
Virginiacoastareheavilyutilizedby the U.S. Navydue to the proximityof the
ǿƻǊƭŘΩǎlargest naval base (Naval Station Norfolk [NSN]),as well as Joint
ExpeditionaryBaseLittle Creek-Fort Story(JEB-LC-FS),all locatedadjacentto
ChesapeakeBay,and the VirginiaCapesoperatingarea Mine Neutralization
Exercise(MINEX)trainingrange(W-50).

A total of 33 INSHORE and 28 MINEX 
surveys were completed between 
August 2012 and August 2015.

Total on-effort distance was 5,876 km 
and time was 18,894 minutes.

INSHORE zone - 3,530 km/11,253 min
MINEX zone - 2,146 km/7,641 min

482 groups of bottlenose dolphins were 
sighted.

INSHORE zone ς417 groups
MINEX zone ς65 groups

Estimated group size ranged from 1-290. 

*After truncation;   § Individuals per linear km;   # Individuals per km2; Ϟ /ƻŜŦŦƛŎƛŜƴǘ ƻŦ ±ŀǊƛŀǘƛƻƴ

SeasonalDensityEstimateResults

Thedetection function wasmodeledusingthe hazardrate key function, with a cosineadjustment. Thecalculated
valueof f(0) was6.4689(CV=11.2%), andthe effectivestrip width (1/f(0)) was155meters. Table1 showsthe values
usedfor calculationsfollowingtruncation. Theseasonwith the highestdensityfor eachzoneishighlightedin white.

Photo-ID Results

Catalog contains 606 individuals to date 
(August 2012 ςOctober 2013).

86 matches

18 same day re-sightings

57 within-year re-sightings

11 between-year re-sightings
maximum distance between group
locations 22.6km (shown in Figure 4)
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Introduction

COASTAL/INSHOREςa 310.4 km2 area covering a strip
extendingfrom shore out to 3.7 km. The zone includesthe
ChesapeakeBay waters near NSN,extendspast JEB-LCand
JEB-FS, and extends down the Atlantic coast towards the
Virginia/NorthCarolinaborder.

OFFSHORE/MINEXςa 596.6 km2 areacoveringAtlanticwaters
from 3.7 km to 25.7 from shore. Thezoneincludesnearlythe
entire VACAPESMINEXW-50aandW-50b trainingareas.

Table 1. Line-transect parameters and estimates of density and abundance for bottlenose dolphins in different zones and seasons.

27 Surveys completed August 2012 ςAugust 2015.

190 groups of bottlenose dolphins sighted.

ID photos collected from 180 groups.

Figure 4. Sighting locations for between-year re-sighted 
individuals. Each color of star represents an individual dolphin

Figure 3. Bottlenose dolphin group sighting 
locations used in photo-ID catalog.
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Abstract
A combinationof visualline-transectsurveyand photo-identificationmethodsis beingusedto gatherbaselineinformation on
the occurrence,distribution, and densityof marinemammalsnear areasof substantialU.S. Navyactivity in Virginia. Sixty-one
line-transectsurveyswere completedin two zones(INSHOREand MINEX)betweenAugust2012and August2015, with 5,106
km and 276.5 hourscompletedon-effort. Themajority of sightingswere of commonbottlenosedolphins(Tursiopstruncatus),
although humpback whales (Megaptera novaeangliae), short-beaked common dolphins (Delphinusdelphis), and harbor
porpoises(Phocoenaphocoena) were alsosighted. Conventionalline-transectanalysisof bottlenosedolphin sightingsshowed
both spatialand seasonalvariation in density(D) and abundance(N), with greatestabundancein the MINEXzoneduring fall
months, followed closelyby the INSHOREzone during fall months. Densitiesin the INSHOREzone were calculatedas 3.88
individualsper km2 (abundance[N] =1,203) in fall, 0.63 (N=195) in winter, 1.00 (N=311) in spring, and 3.55 (N=1,101) in
summer. Densitiesin the MINEXzone were calculatedas 2.14 individualsper km2 (N=1,277) in fall, 0.06 (N=37) in winter,
1.53 (N=913) in spring,and1.39 (N=829) in summer. Twenty-sevenphoto-IDsurveyswerecompleted,anda catalogwascreated
usingphotostakenduringboth dedicatedphoto-IDandline-transectsurveys. Approximately500uniqueindividualswereadded
to the catalogfrom the first year of surveyefforts. Re-sightingrates acrosssurveyswere low, indicatingan open population,
with short-term visitsto the area. Most re-sightingswere lessthan 3 monthsand 23 km apart, and between-year re-sightings
showed seasonaloccurrencein the study areaςwith animalsnot sighted for the majority of the year then returning the
following year in the sameseason. Further analysesare needed to better define the distribution patterns of the dolphins
utilizingthe area,andthe extentof overlapwith bottlenosedolphinstocksalongthe coast.
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