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I. Introduction 

Since the Marine Mammal Protection Act (MMPA) of 1972 took effect, more than 500 
Atlantic bottlenose dolphins (Thrsiops tnmcatus) have been permanently removed from 
southeastern United States waters for purposes of public research and scientific display. 
The Southeast Fisheries Research and Science Center (SEFC), the research arm of the 
National Oceanic and Atmospheric Administration's National Marine Fisheries Service 
(NMFS) in the southeastern region, began its Marine Mammal Program (MMP) in 
October 1978 to satisfy the requirement that it offer management advice on the 
live-capture fishery for bottlenose dolphins to the management arms of NMFS: the 
Southeast Regional Office in St. Petersburg, FL, and the Washington, D.C. Protected 
Species and Habitat Programs Office. Marine mammal research at the SEFC has been 
shaped to its present form by recommendations developed during a.. continuing series of 
internal and external reviews, during the 1978 SEFC Program Planning Meeting, the 1979 
East Coast/Gulf Coast Cetacean and Pinniped Research Workshop, the SEFC Stock 
Assessment Workshop(s) in August 1982 and July 1984, by the U.S. Marine Mammal 
Commission (MMC) in February 1983, and by consultation with the other NMFS Regions 
in January 1985. In response to the recommendations made during these consultations and 
reviews, marine mammal research conducted at the SEFC has expanded to include some 
large whale species, but the main focus of research remains the bottlenose dolphin. 

Several milestone events have passed since the most recent review of the MMP that 
require reevaluation of the goals and priorities of SEFC marine mammal research. Among 
these are the reauthorization of the MMPA, completion of several major research analyses 
of marine mammal data sets, the commitment of NMFS to preparing recovery plans for 
endangered cetaceans, and the east coast dolphin die-off of 1987-88. To assist in 
determining future research directions, a program review was held· at the SEFC on 2-3 
May 1989. The agenda for the review is provided in Appendix I. Participants are identified 
in Appendix II. An annotated bibliography of the research supported by the SEFC MMP 
since 1979 is provided in Appendix III. 

II. Historical Perspective of Program 

The SEFC MMP is concerned with the marine mammal communities of three NMFS 
designated ecosystems: the Gulf of Mexico Shelf, the South Atlantic Shelf, and the US 
Caribbean Shelf (Figure 1). The marine mammal communities of these systems are 
comprised of 25-28 cetacean species, 4 or more pinniped species, and 2 sirenian species. 
Of these marine mammals, most MMP research has been directed at the bottlenose 
dolphin, with much of this research concerning the US bottlenose dolphin live-capture 
fishery. 

Besides the US bottlenose dolphin live-capture fishery, there are some directed 
fisheries for small cetaceans in the Caribbean outside US waters. Until recently, humpback 
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wbales (MegapterQ novQeangliae) have also been 
taken in limited. numbers in non-US Caribbean 
waters. IR£idental catch of bottlenose dolphins 
and other species is Imown to occur in fisheries in 
the three ecosystems of the SEFC's concern, but 
catch rates are generally not known. 

MaaagemeDt authority of marine mammals by 
In••Io, Shet. 

Clribbeen SubsutlmNMFS is legislated in the MMPA NMFS also has ...
marine mammal-related responsibilities under the 
Endangered Species Act (ESA), the Fishery .. 
Comc:rw.tion and Mamagement Act (FCMA), and FIpre t. The drIw ~ wMre SEFC MMP IVeIJI'Ch 

intetJJatioaal authorities such as the International '- occuned or is p/lIrIMd. 

~ Commission and the Convention on 
International Trade in Endangered and Threatened Species. Under the MMPA, NMFS 
is required to CODChJct research on marine mammals within US southeastern waters, 
particularly regardiDg determination of the status of populations. This information is 
necessary for the development of management plans concerning incidental catch and the 
live-capture fishery. Fishery management plans developed for other species under the 
FCMA are required to consider effects of fishing on marine mammals. Under the ESA, 
consultation with NMFS is required to determine effects of proposed actions on 
endangered cetaceans and pinnipeds. 

The research directions of the MMP were influenced by a number of significant events. 
A workshop on bottlenose dolphin assessment in 1975 (Odell et aZ. 1975) set the tone for 
the early research directions of the MMP. This workshop was held to assess the status 
of bottlenose dolphin research, and to recommend research directions. The workshop 
called for studies of census techniques to establish consistent and comparable methods, 
determination of local population abundance, and the establishment of long-term studies. 
The initial SEFC marine mammal research planning meeting held in Deceinber 1978 at 
the Southwest Fisheries Center relied heavily on the recommendations of the 1975 
workshop. The SEFC utilized these recommendations in developing goals for the MMP: 
1) develop and improve methods to assess bottlenose dolphin population levels, 2) 
determine the dynamics and discreteness of stock units, and 3) determine the validity of 
the 2% rule. The SEFC MMP was first reviewed in September 1979, at the Workshop on 
East and Gulf Coast Cetacean and Pinniped Researcb (Prescott et aZ. 1980) held at the 
New England Aquarium. This 1979 workshop was held in response to congressional 
concerns that the $500K added to the NMFS budget for east coast marine mammal 
research had not been used for that purpose. In 1982 and 1984, the SEFC sponsored 
Stock Assessment Workshops (SAW) (Powers 1982, 1984) which assembled appropriate 
experts from the southeast region to review the available information on the status of 
bottlenose dolphin stocks. One of the primary goals of these workshops was to recommend 
research directions for the MMP. The 1982 and 1984 SAW recommended the MMP 
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conduct and/or expand research on: 1) stock structure of bottlenose dolphins, 2) stock 
status of bottlenose dolphins region-wide and the development of abundance indices, and 
3) establish work on right whales (Euba/ella g/acia/bi). A review by the Marine Mammal 
Commission in 1983 confirmed the research directions of the MMP. A large whale 
research planning meeting in 1985 established research priorities for large whales in the 
southeast (Scott 1985). This meeting placed the highest priority (in the southeast) for 
research on right whales in their calving grounds. However, the massive bottlenose 
dolphin dieoff of 1987-88 resulted in a shift of nearly all of the MMP's efforts towards 
examining that phenomenon from mid-1987 through late 1988. 

The bottlenose dolphin research activities of the MMP can be grouped into three 
areas: 1) abundance estimation, 2) stock differentiation, and 3) stock productivity. The 
major goals of the abundance estimation work are to estimate abundance for establishing 
quotas for live-capture and to develop a time series database for trend analysis. The stock 
differentiation research is directed primarilyat defining stock units for management of the 
live-capture fishery. Research on stock productivity has been directed at determining vital 
reproductive rates, with evaluation of the appropriateness of the 2% rule as a major goal. 
Numerous projects have been carried out to address these research goals. 

In 1978, theMMP initiated research on census techniques (Leatherwood and Show 
1980a) and based on the results of this research began a series of abundance surveys in 
localized areas, primarily areas where there was a demand for live-capture. During this 
same time, the MMP also initiated research on bottlenose dolphin local herd biodynamics, 
to develop tagging techniques and to address stock differentiation and productivity 
questions (Asper and Odell 1981, Odell and Asper 1982, Solangi and Dukes 1983). 

The early work of the MMP was all directed at local populations of bottlenose 
dolphins, particularly in areas used by the live capture fishery. Beginning in 1982 and 
continuing into 1986, the MMP carried out regional surveys of the US Gulf of Mexico 
(Scott et a/. 1989). These surveys were conducted seasonally and covered the waters from 
the shore (including embayments) out to 9.3km past the 186m (100 fathom) isobath. The 
primary goal of these surveys was to estimate abundance of bottlenose dolphins. 

Site specific research has again become the primary focus of the MMP's bottlenose 
dolphin research. In addition to localized abundance surveys of the Mississippi Sound and 
the Chandeleur Sound (Mullin 1988; Lohoefener et (I/. in prep a, b), theMMP has 
established low-level monitoring studies in two sites: the IndianlBanana Rivers and the 
Sarasotaffampa Bays. These studies examine trends in abundance and vital rates. 

The bottlenose dolphin dieoff of ]987-88 required an emergency response from the 
MMP. As a result, planned research activities directed at assessing the status of Gulf of 
Mexico bottlenose dolphin stocks were halted. Several projects were conducted to 
investigate the causes and impacts of the dieoff, including: sampling surveys to address the 
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range and scope of the stranding event (Burn 1988); surveys and analysis of stranding data 
to assess the impact of the event (Scott and Burn 1988, Scott et al. 1988); collection and 
analysis of specimen materials for determination of stock structure and age structure 
(Hersh 1988a, 1988b); and support of the clinical investigation through carcass recovery, 
necropsy, and tissue sampling. 

The MMP has conducted a limited amount of research on large whales. Most of the 
MMP's involvement with large whales has been through cooperative research with the 
Northeast Fisheries Center (NEFC), by, providing staff for aerial survey work and for 
review of survey methods. The MMP has also been responsible for the development and 
implementation of a computerized system for the archival and analysis of photographs 
for the individual identification of right whales. .. 

Funding for the MMP has totaled 
$2.96M over the 11 years of the research 
program (Figure 2). The highest .single 
fiscal year (FY) funding level was $340K 
during FY85. The available funding for 
FY89 is $198K. However, $60K of this 
amount was held back from spending 
authority until the fourth quarter 'of the 
fiscal year in anticipation of the need to 
cover prior year NOAA deficits. The effect 
of this hold back may be to prevent the 
MMP from letting any planned contracts in 
FY89 since the contracting process 
normally takes more than one fiscal quarter 
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to complete. Assuming an average annual rate of inflation of 5% over the period 1979
1989, the FY89 MMP funding represents a 36% reduction in 1979 dollars from the initial 
FY79 funding level and a 52% reduction from the FY85 peak funding level. Overall, 59% 
of MMP funds have been used for contract research, 28% for personnel, 8% for inhouse 
research, and 5% for research related travel. Figure 3 shows the breakdown of contract 
funding by type of research, with the greatest amount spent on abundance estimation. 

The MMP funding level does not reflect the total resources utilized for marine 
mammals. Information on marine mammals has been collected during surveys directed at 
non-marine mammal species. Limited amounts of outside funding have also been secured 
for specific marine mammal research projects. All together, contributeQ. funds for specific 
marine mammal research· and for projects which secondarily produced information on 
marine mammals totaled about $1.1M and came from a variety of sources, including: 
SEFC Endangered Species Funds, MMC, MARFIN, private industry and academic 
institutions, and other NMFS regions (Figure 4). 

III. Issues 

111.1. National Management Issues 

The SEFC's MMP is involved with several priority issues of national concern: the 
bottlenose dolphin dieoff, the status of Gulf of Mexico bottlenose dolphins, and the 
protection and recovery of endangered right and humpback whales. A Congressional 
hearing on the dieoff concluded that there is a need for NMFS to conduct further 
research on the dieoff. The Southeast Fisheries Center will be required to verify its 
assessment of the impact on the affected dolphin population through additional data 
collection and analysis. 

The status of the Gulf of Mexico bottlenose dolphins is also a priority because of 
recent concern from the environmental community regarding the continued effects. of 
incidental take in fisheries and the take (by removal) of bottlenose dolphins for public 
display, research, or military purposes. The use of the 2% rule and the current quota 
system is being questioned. The MMC has suspended consideration of permit 
applications for removals until the MMC's concerns are addressed (see Appendix IV). 
The SEFC's MMP will be expected to address the MMC's and the environmental 
communities concerns in an expeditious manner. 

The SEFC will also be expected to continue research as is required to promote 
the recovery of endangered right and humpback whales. These are considered priority 
species for which NMFS is currently developing recovery plans under the ESA. 
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111.2. Marine Mammal Commission Critical Issues 

There are 4 critical issues for the MMC with which the SEFC's MMP is involved: 
1) the bottlenose dolphin dieoff, 2) the live capture fishery and the 2% rule, 3) right 
whales, and 4) incidental take by fisheries and other sources, including oil and gas 
operations. The existing management regime for dolphin live-capture is based on the 
assumption that all stocks were at or near carrying capacity. This assumption was never 
tested, and OSP for these stocks was never determined. The questions the MMC has 
today are the same ones the MMC had in 1978 at the initiation of the MMP. 

The MMC is also concerned with some other issues that involve ..the MMP. The 
question of inshore/offshore stock discreteness needs to be examined. Incidental take 
levels need to be determined and incorporated into quotas. Also, take for public 
display has not been random over age and sex class (it has been about 75% young 
females) and therefore may have affected productivity. These issues need to be 
addressed. 

Another concern of the MMC is the decrease in available research funds for the 
MMP and the concomitant reduction in NMFS ability to meet its marine mammal 
research mandate in the southeast region. Funding for the SEFC's MMP was 
established as a NMFS line item in fiscal year 1979. The funding level has been fairly 
constant until recently, but actually has been decreasing in constant dollars due to 
inflation. 

111.3. Regional Management Issues 

The Southeast Regional Office (SERO) requires information on marine mammals 
for 2 major actions: 1) Section 7 consultations as required under the ESA, and 2) 
implementation of the MMPA and estimation of incidental take. The SERO also 
requires information on marine mammals for development and evaluation of fishery 
management plans as required by National Standards and Guidelines developed to 
facilitate implementation of the FCMA. Currently, our highest priority needs are for 
information on right whale abundance, calving areas, and migratory patterns in the 
southeast. Information on incidental take in fisheries is also a high priority. The major 
fisheries in the southeast (shrimp and menhaden) are presently classified as type III 
by legislation and do not require observers. There are indications of some level of take 
in longline fisheries (type II) and this may require placement of observers. Information 
on large whales and small cetaceans is required concerning the effects of oil rig 
removals on these species. The SERO also needs improved information on incidental 
take in fisheries other than those previously mentioned and looks to the SEFC to 
conduct necessary research to address this need. 
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Discussion of Items I, II, and Ill. 

Comment: In the evolution of tlle 2% rule, it was noted Ihat the /WC co/erally assumed thaI the nel annual increment of exploited whale 
stocks was at least four percent and, consequently. Ihat limiting the annual take to two percent of the minimum estimated population size 
would i11SU1'e that the affected populations were not reduced below their 11IIJXimum nct productivity levels, provided they were at or above that 
level when the management program was initiated and there were no additional sources olnon-natural mortality. 
Response: The assumption of bottlenose dolphin population size being at or near carrying capacity is a legal question. The 2% rule is a 
biological assumption, and when it was framed, il was constructed with a built-in safeguard. That is, 2% is not assumed to rqn-esent the 
marimwn per capita population growth rate, or intrinsic rate of growth, which occurs at very low population levels, but is assumed to 
conservatively represent the popu1JJtion matimum net productivity in absolute numbers ofanimals. Based on our current beliefofthe dynamies 
of large mammal populations, long-term removals at a rate equivalent to or less than 2% are not expecled to result in popu1JJtion levels 
outside of the oSP range. The 2% should, however, include all mortality olher than natural, such as fishery by-catch, other forms ofhuman
induced martality and removals for live-capture. 
Question: Why do we need live-capture? Can't the needs for display and research animals be meet by captiw..breeding? 
Response: At Sea World, more and more bottlenose dolphins are coming from caplive breeding programs, but the feeling within the industry 
is that we still need wild dolphins. There would be many probletns with genetic managemem, because the captive popu1JJtion is too small to 
mai1llain vwble genetic variability. l1lerefore, there will always be a need for wild genetic inpuL 
Comment: There is increasing pressure for capti~oc breeding and cessalion of Ihoe-capture, especially from environmental concerns. 
Comment: Economics may be a reason there is not more capti~'e breeding. It probably is scill cheaper to capture animals-than to buy captive 
bred animals from an organization like Sea World. If capture were banned, breeders could control the markeL 
Comment: The presmt rate of capth'e births al Sea World would not generally be high enough to provide any extra dolphins to sell 10 

oUL~ide concerns. 
Comment: Military demands for dolphillS would probably noc be mel by captil'e breeding Gh'm Ihe genetic management concerns and 
military demond, it seem.~ unlikely that. in the short·tenn at least, demand for animals collld be met by capti~oe breeding. 
Question: It is apparent that SEFC research funding for marine mammals has dropped precipilouSIy in the last few years. It is unclear to 
what happened to these funds. For instance, the SEFC current year operating plan for fiscal year 1989 started with $408K at the Mia"'; 
Laboratory for protected species research, yet the material presented here pULl' the current funding ICloel at $198K What has happened to 
Ihc balance of these funds? 
Res/1Onse: The $408K in the current year operating plans includes research funds for bolh marine mammals and turtles at the MWtni 
Laboratory. Ihe Miami Laboratory funds for tIIrtles represents only a portion of the total SEFC resources put toward turtles. 'On the other 
hand, tlle Miami Laboratory funds for marine ma11u"ols represents all of the currem SEFC funds for marine mammals. The funding 
Ql'ailable for marine mammals at the Mia"'; Laboratory at the beginning of the fiscal year, on 1· October 1988, was $213K Because a 
sc/bstantial part of the marine mammal research funds have been used for outside contracts, these funds become subject to sometimes 
disproportionare reductions, given the policy ofminimizing the impact of budget reduclions on permanent staff. In fiscal year 1989, however, 
the marine mammal research funds l''Cre [",ally reduced by $15K However, an addilional $60K was held back to contribure to the National 
Weather Service shortfalL This amoum was finally authorized for expenditure in the fourth quarter of the fiscal year. It is not yet clear if we 
will be able to put these funds toward new sile-specific monitoring research due to the length of time the contracting process takes. As with 
other research activities al Ihe SEFC and Miami Laboratory, the available research dollars continue to decline while the unresolved research 
issues seetn to escalate. 
CommC1lt: Si1lce Ihere is a relath'Cly la'A'C military demand for these animals that is nO/ likely to be met by captive breeding, and since there 
are still some issues relating to allowable lel'Cl~ of take for tkJlplJins requirillg r('search for which NMFS funding is insufJicient, it seems 
pn/dem to haw: the Na~'Y fUlld research tllat rdates to Ihoc-capture is-Il~(W. It also scctns prudent to require an agency such as Minerals 
Mana~'C1nelll Service (MMS) to fulld r('search if aCIMlies for which Ihey IIaw OI'ersighl responsibility might adversely impact marine mammal 
populatio1l'" it/ Ihe regioll. 
C011U1Ielll: MMS ha.r issr/l,d a requesl for prolHJsals (RFP) for right wllale sun'eys from Florida to Georgia. There is a MMS-spo1lsored 
workshop in Loui.~iana in Augu~·t, 1989, tllat is illlellded to identify agellcies' respollSibililies and conams relati~oe to offshare oil development 
in the Gulf The Environmmtal Prolecl;on Agcll':v (EPA) is starting a program Oil marine mammals a1ld co1l/aminants. NMFS and the 
SEFC should be illl'Qlved with the research directions of all these acth·itil~~. 

C0111111ellt: One of tile mosl importalll issues idc1I/ified is Illal of e~'aluating hycalch in fis"aie.~. Altllough we have insufJicimr infonnation 
al present to fully estimate Illese bycatch rOles, there is all action thaI could be laken thaI I believe would likely reduce these rares. That is, 
full implemetltati01I of tllc rurtle rxcluder device (TEf}) reglllations. I thi11k the MMC sllould join witll NMFS in calling for enforcing TED 
regulaliolls- This would help stop incidental take. 
Questioll: There is another issue regarding the classification of the coastal migrat(1)' stock as depleted. Is NMFS proceeding forward with a 
depletioll action? 
Rt:S/101ISC: NMFS is proceeding with a depletion notification based on the SEFC's assessment of the possible impact on the affecred dolphin 
stock from tlte infonllation at hand. The proposed depletion classification was sent for review to all of the NMFS Regions and Centers 
a"d, after itlcorporating the review comments i1l/0 tlle depletioll 1Iotificati01I, Ille proposal for c1as.~ifying this stock as depleted is being carried 
forward. 
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IV. Research Presentations: Bottlenose Dolphins 

IV.1. Stock Differentiation Research 

The stock differentiation research was undertaken as a result of recommendations 
by the MMC, outside experts, and other NMFS offices during review and planning 
meetings of the late 70's and early 80's. Initially, inshore stocks of bottlenose dolphins 
were thought to be local, resident, and possibly reproductively isolated. The resident 
stocks were thought to share a com,mon gene pool distinct from transients and other 
resident stocks. As a result, there was general concern that the live-capture fishery 
might result in over-exploitation of local, resident stocks. Thet:efore, the stock 
differentiation research was needed to define the stock units to evaluate the impact of 
removal on the stocks. The SEFC has supported several research approaches to 
address this question, including: biochemical genetics studies, resightings of individuals, 
and morphometry studies. 

The first projects to address stock differentiation were the local herd biodynamics 
contract studies of the Indian/Banana Rivers and the Mississippi Sound (Asper and 
Odell 1981, Odell and Asper 1982, Solangi and Dukes 1983). During these studies, 
animals were captured, tagged, sampled, and released. The studies included biochemical 
genetics, resightings, and morphometry. The genetics work indicated that there was 
evidence of local stock differentiation, but also evidence of genetic exchange. The 
resighting work in the Indian/Banana Rivers provided evidence that the stock was 
resident, and none of the tagged animals have ever been seen outside of the river 
system. The morphometry work showed that there were differences between the 
Indian/Banana and Mississippi animals, but they may just have been clinal differences, 
although these too could have management implications. 

Another contract was issued in 1984 to study the genetic variability of bottlenose 
dolphins in captivity (Duffield 1987). The dolphins sampled were taken from a variety 
of geographic locations along the southeastern US and from the Pacific. This study 
compared allelic frequencies and levels of heterozygosity based on electrophoretic 
analyses of serum and red blood cell proteins for bottlenose dolphins representative 
of capture sites extending along the Atlantic coast of Florida, through the Florida Keys, 
to the Gulf of Mexico and in the Pacific, from southern California through the Gulf 
of California. There were no discrete allelic differences between any of the collection 
sites. Allele frequency and genotypic profile differences provide some evidence for local 
subpopulation differentiation, however there is evidence, as well, for gene flow between 
collection areas. Adequate biochemical variability exists in bottlenose dolphins to make 
this approach a useful tool for examination of the pattern of local area use by 
bottlenose dolphin herds and for the detection of reproductive exchanges between 
these groups. The author of the study concluded that increased sampling would allow 
estimation of the rates of genetic exchange between localized groups of dolphins. 
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The SEFC also provided partial support in 1986 for studies of bottlenose dolphins 
in and around Sarasota Bay, Florida (Duffield and Wells 1987, Wells 1987). The 
funding was for a summary report of research which addressed the question of stock 
differentiation. The research included biochemical genetics and behavioral studies. The 
genetics work examined the genetic relationships within and between population units 
defined by resighting surveys. Genetic differences were found which correlated with the 
behavioral community designations. However, strong genetic heterozygosity within the 
Sarasota community indicated that it was not a closed reproductive unit. 

Electrophoretic hemoglobin profiles have also been used in work supported partially 
or fully by the SEFC to differentiate bottlenose dolphin stocks. Dolphins of shallow 
water stocks have a single electrophoretic form (]()O% fast) while dolphins believed to 
be of deep water stocks have a double form (30% fast, 70% slow). This differentiation 
is also supported by differences in the morphometry of these stocks (Hersh 1987, 
1988a). 

IV.I.I. Herd Biodynamics Studies 

IV.1.I.l Indian/Banana River 

The herd biodynamics work in the Indian/Banana River area of Florida was 
supported by the SEFC under three contracts. Sea World was issued two 
contracts for capturing, tagging, sampling and resighting work during 1979-81. 
Another contract was issued to Mote Marine Laboratory for resighting surveys 
for the marked animals during 1980. Other work was also done independently 
by Sea World. The research was initiated in the fall of 1979 with the capture, 
tagging (by freeze brand), and release of 25 dolphins. The objectives of this first 
study were to test the use of freeze branding for resighting work and to examine 
movements of tagged animals. Later work was primarily to determine the stock 
discreteness of this population unit. 

During the first study and subsequent work, animals were captured using two 
boats and one long net. Herds of 4-5 animals were captured by encirclement 
with the net. Animals were removed from the net and placed aboard the boats 
for processing. During processing, the dolphins were kept wet and samples 
(morphometries, blood, cultures, etc) were taken. Photographs were taken of 
flukes, flippers, and dorsal fins. Freeze brands were placed on both sides of the 
dorsal fin and on both sides of the dorsal surf~ce under the dorsal fin. Most 
animals also had a tooth taken for aging, and were also injected with tetracycline 
for a tooth time marker. A total of 75 dolphins were tagged under contract; 
approximately another 50 were tagged independently by Sea World. The tagging 
sample was biased as capture of herds with calves was not allowed, resulting in 
twice as many males as females being tagged. 
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During the second and third years of the study, many of the tagged animals 
were recaptured. The freeze brands showed varying degrees of repigmentation, 
but all were still legible. The brands last as far as known at least up to 10 
years. Tagged animals are still being resighted. 

The resighting work indicates that the dolphins are resident to the 
Indian/Banana River system. About 95% of the tagged animals have been 
resighted, and all resightings (from dedicated surveys and from other sources) 
have been within the system.. All of the tagged animals that have stranded (12) 
have been recovered with the system. 

The genetics work suggests that stock may be distinct but with north/south 
components of the population. Hemoglobin profiles were all of the fast, coastal 
type. A confusing factor is an apparent increase in the population during the 
summer. This is either because of immigration or redistribution of residents. 
Redistribution could occur in response to redistribution of prey species. 

IV.1.1.2. Mississippi Sound 

The purpose of this study was to (1) collect, mark, obtain biological data 
from and release 50 Atlantic bottlenose dolphins in the Mississippi Sound and 
(2) to establish a database for blood chemistry, microbiology, age, genetics, 
endocrinology, and morphometries for dolphins inhabiting the Sound. A total of 
20 males and 33 females were capture and processed in 1982 during the course 
of this study. An additional 4 animals were marked and released into the 
Mississippi Sound in 1983. This work was conducted under contract for the 
SEFC by Marine Animal Productions. 

Samples were taken from several sites (blowhole, anus, blood, and vagina) 
on 50 of the bottlenose dolphins. At least 40 different species of bacteria were 
isolated. At least 5 different species of yeast and several unidentified species of 
mold were isolated. The organisms isolated were generally consistent with what 
would be expected in marine mammals from the Gulf of Mexico. The array of 
isolates was somewhat different from that of dolphins sampled previously in the 
Indian River, Florida. 

Resighting surveys in Mississippi Sound were conducted from 1982-1985 by 
SEFC scientists. During this period of sampling 42 of 57 marked dolphins were 
resighted in the Mississippi Sound (Lohoefener et ai., in prep. a). Only 5 of the 
marked dolphins were resighted frequently enough to allow speculation on 
whether they had home ranges in Mississippi Sound. Four of these dolphins 
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appeared to prefer very specific areas of the Sound during the warm months of 
the year. 

IV.l.2. Behavioral Indices 

Studies of the Sarasota area bottlenose dolphin population began in 1970 and 
have been ongoing since. This work was initiated by A.B. Irvine in the early 1970's, 
and has continued under the direction of R.S. Wells through the offices of Dolphin 
Biology Research Associates, Inc. Funding for this work has come from a variety 
of sources, including major contributions for fieldwork from Earthwatch and minor 
contributions for data summarizations and report preparation from the SEFC. The 
studies were started with the tagging of dolphins captured by commercial collectors 
but deemed unsuitable for removal. These and other marked dolphins were 
observed during resighting surveys. Later, during 1975-76, radio transmitters were 
placed on 10 dolphins for the purpose of tracking movements. Another capture 
program was started in 1984 and continues to date. In this capture program, all 
animals are released after marking and biological sampling. The dolphin population 
also has been photographically sampled to document naturally marked animals. 
The photo catalogue contains some 500 individuals (both naturally marked and 
tagged) documented to occur in and/or near the Sarasota area. The main purposes 
of the studies have been to examine site fidelity, unit discreteness, and the 
population structure, and also to determine vital rates. 

The radio tracking and resighting studies in and around Sarasota Bay have 
shown that there is a considerable stability in home range patterns. The animals 
exhibit a year round home range with seasonal distribution patterns within the 
range. The dolphins occur more in passes and inlets in winter and more in shallow 
areas in summer. These distribution patterns can be related to the distribution of 
dolphin prey and predators. 

The studies also show that the Sarasota area dolphin population consists of 
three main discrete units: 1) Sarasota, 2) nearshore Gulf of Mexico, and 3) Tampa 
Bay. There is some mixing between the three areas. Biochemical genetics indicate 
that there is more heterozygosity than would be expected with a community of this 
size, therefore outbreeding must occur. The accumulation of new individuals in the 
photo catalogue slowed rapidly, and this indicates that the Sarasota population is 
nearly wholly identified. 

The main sub-units of the population are female bands. These groups are made 
up of related and unrelated mature females. These dolphins form groups of up to 
10-15 adults plus their most recent calves, are frequently found together and share 
the same range. The females calve at intervals of 3-6 years. When a female has a 
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new calf, the old calf leaves the female band to join a sub-adult group. Females 
return to mother's band when mature. Adult females are resighted twice as often 
as adult males. Males form long-term pairs as they mature, and travel between 
female bands. Males also begin moving outside of the Sarasota community when 
mature. The males may be the mechanism for genetic exchange between 
populations. 

Between 25 and 40 dolphins have been removed from waters between northern 
Charlotte Harbor and southern Tampa Bay area, in and around the Sarasota Bay 
study area for public display or research. The last known removals of dolphins from 
the Samsota area occurred in 1975. 

Discussion of Stock Differentiation Studies 

Comment: Females may be more resident thon males, which could impact on stock identification work. Perhaps the reason females of a 
size class are taken by live-capture interests in greater percentage is because they are more resident. Also, perhaps we should see if the Navy 
has done any blood work with the bottlenose dolphins it uses for deep diving work. The hemoglobin of these animals should be exomined 
in regard to the fast or slow electrophoretic hemoglobin profile. 
Response: Although females may be more resident than males ill areas like Sarasota Bay, there is also an industry preference for young 
females. There are $/cull characteristics thDt correlote with the hemoglobin types, lending suppon to the hypothesis of stock differenas as . 
indcred by hemoglobin type. Dr. Duffield has worked with Dr. Ridgway from the Naval Oceans Systems Center in San Diego in analysis 
of hemoglobin and of blood protein isozymes and presumably had access to specimens from animals that the Navy holds. 
Comment.· There is a preference for young femoIes by live-capture concems. The reason(s) for this preference are IIOt clear to me. 
Question: What percentage of animals hove been tagged in the Indian/Banana River population? 
Response: Based on estimates of abundonce, between 25-50% of the Indian River dolphins have been tagged 
Question: Were there any significant sex-age class differences during resighting surveys of the Indian/Banana River dolphins? 
Response: No differences in sex-age class observations were obvious in surveys of the Indian/Banana River. 
Question: Was there any difference in brand retention of Indian River dolphins due to sex of the animal? 
Response: None was observed 
Question: In the Mississippi Sound tag and resight studies have a large percentage of resightings been made outside of the Sound? 
Response: Dr. Solangi of Marine Animal Productions, the major dolphin collector in the nonhem Gult has said that more than 60% of 
the reponed resightillgs have been 100M outsiM of Mississippi Sound This infonnation is based on volunteer repons from up and dowIt 
the Gulfcoast. NMFS sun'ey dota shows thot approximately 74% of the dolphins tagged in the Sound were knowingly resighted in the Sound 
Question: Are the dolphin malelfemale interactions in the Sarasota Bay study area seasonal? 
Response: There is a peale in calving in MaylJune/JuIy, and a lower peale during Sept/Oct. 
Question: Concerning the resighting surveys in Sarasota Boy, were the surveys systematic or opponunistic? 
Response: The surveys were systematic with the boats following pre-detennined routes. The routes were Mtennined largely by water depth, since 
much of the area outside of channels is too shallow for boat traffic. 
Ouestion: What percent of the dolphin population is actually in the area of Sarasota Bay at anytime? 
Response: The answer to this question depends in large pan on how Sarasota Bay is defined The nautical chans consitkr the Bay 10 be 
limited to waters east of Lido and Longboat Keys. Typically less than 1/3 of the population is in these waters at any given time. The home 
range of the Sarasota lesidents also includes Anna Maria Sound, Palma Solo Bay, Manatee River, Terra Ceia Bay, coastal Gulf waters, and 
southem Tampa Boy. 'Thus, Sarasota dolphins incluM other quota areas in their typical movement pottems. 

• 
IV.2. Review of Localized Surveys 

The localized abundance research was recommended during review and planning 
meetings with the MMC, outside experts, and other NMFS offices during the late 70's 
and early 80's. Bottlenose dolphin abundance estimates were needed to set quotas for 
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localized areas were there was a demand for live-capture. A methodology development , 
study was initiated in 1978 and completed in 1978. Regular seasonal surveys of the 
localized areas were implemented in 1979 and completed in 1983. The methodology 
development and the regular $easonal surveys were conducted under contracts for the 
SEFC. The analysis of local survey data and abundance estimates for critical areas 
were completed by SEFC scientists by 1983 (Thompson 1981a,b,c, 1982a,b), and the 
rest of the estimates were completed recently (Hansen and Scott 1989). 

The methodology development 'study was completed under contract by HubbslSea 
World Research Institute (see Leatherwood and Reeves 1983; Leatherwood, Reeves 
and Show 1982; Leatherwood and Show 1980a,b; LeatherwQod et al. 1982; 
Leatherwood, Swartz and Jones 1979). Aerial surveys using line-transect survey 
techniques had been chosen as the sampling method. The development study was 
designed to: 1) evaluate statistical models use to estimate density 2) test four different 
survey altitudes, and 3) compare the aerial survey results with vessel surveys. Surveys 
were conducted off Tampa, Florida; in Indian and Banana Rivers, Florida; and off 
south Texas. 

Five statistical models were applied to data from each area and season to produce 
density and population estimates of bottlenose dolphins. Based on numerous 
considerations, primarily the fit of the measured sighting distance distributions' to the 
required theoretical models and the biological "reasonableness" of the estimates, the 
most appropriate model was selected for each area. It was recommended that an 
appropriate model should be selected independently for each data set. 

Of four altitudes tested (500, 750, 1000, and 1250 feet), flights at 750 feet resulted 
in higher numbers of sightings and estimates of total population. No significant effect 
of altitude could be demonstrated on herd size, age composition, or sighting distance. 
It was recommended that the following surveys be conducted at about 750 feet. 

The results of the aerial and vessel survey comparisons indicated to the authors that 
the vessel surveys over-estimated population size. It was believed that the dolphins 
were attracted to the vessel, thereby positively biasing the estimates. Another source 
of bias concerned the sampling capabilities of the vessels. The vessels sampled a much 
smaller area than the aircraft, which could result in a strong negative or positive bias 
depending on the distribution patterns of the dolphins in relation to the area sampled. 
The aircraft could also provide much more coverage of a given area at a lower cost. 
Therefore, aerial surveys were recommended over vessel surveys. 

The regular seasonal survey, or data collection phase, involved the sampling of the 
following 9 areas of the US southeastern waters: 1) Aransas, Copano and San Antonio 
Bays, TX; 2) Houma (Terrebonne and Timbalier Bays) LA; 3) Mississippi Sound, MS; 
4) Destin (Pensacola and Choctawhatchee Bays), FL; 5) Apalachicola and St. Joseph 
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Bays, FL; 6) Charlotte 
Harbor, FL; 7) Key 
West, FL; 8) 
Indian/Banana Rivers, 
FL; 9) Savannah (Port 
Royal and St. Helens 
Sounds) GA and SC. Six 
flights were conducted in 
each area during each 
season. These data 
collection services were 
conducted by MAR, Inc. 
under contract for the 
SEFC. 

The analyses of the Figure 5. High and low abundance estimotes for local .auvey areas. 

survey results were 
conducted in house (Thompson 1981b,C, 1982a; Hansen and Scott 1989). Figure 5 
shows the high and low abundance estimates for each area. Seasonal differences were 
evident in the following areas: 1) Aransas, Copano, and San Antonio Bays with a fairly 
definite spring low; 2) Houma with a winter low and a spring high; 3) Charlotte 
Harbor with a winter high; and 4) Indian/Banana Rivers with a summer high. 

IV.3. Review of Mississippi Sound Abundance Estimates 

The Mississippi Sound is a shallow sound in the northeastern Gulf of Mexico, about 
110 kilometers (km) long and separated from the Gulf of Mexico by barrier·islands 20 
to 40 km from the mainland. The total surface area is about 1,580km2

• The bottlenose 
dolphin live-capture industry removing dolphins from the Mississippi Sound has been 
the largest in the United States. From 1973 through 1988, 202 bottlenose dolphins 
were reported as permanently removed. Monthly, from October 1984 to October 1986, 
the abundance of bottlenose dolphins in the sound was studied by SEFC scientists with 
some support from the MMC (Lohoefener et aI., in prep. b) by conducting line 
transect surveys with a small boat. 

The density of bottlenose dolphin herds varied seasonally. Herd density was lowest 
during the winter and greatest in late summer and early fall. When extrapolated to 
the 1,580km2 study area, density of dolphin herds was estimated to range between 
winter lows of 100 to 200 herds, and summer and early fall highs of 300 to 400 herds. 

As a product of herd size and herd density, estimated adult dolphin density showed 
the same cycle. Adult dolphin density was estimated to vary from winter lows between 
0.2 and 0.3 dolphins/km2 to summer highs of 1.0 to 1.4 dolphins/km2• When 
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extrapolated to the Mississippi Sound study area, numbers were estimated to range 
from 400 to 2,100 adult dolphins, depending on the season. 

The abundance of bottlendse dolphins in the Mississippi Sound was found to be 
seasona])y cyclic with winter lows and summer and early fall highs, possibly in response 
to prey availability. The sound is shallow and its waters become cold in the winter. 
Many species of fish are known to leave the sound during the winter months. Shrimp 
trawling activities usually start in the spring and continue into the fall. Dolphin herds 
are often observed associated with trawlers, and shrimp trawling may attract dolphins 
into the sound. 

Studies also were undertaken by SEFC with support from the ~MC (Lohoefener 
et al. in prep. b) in response to the proposed removal of 30 dolphins from the Sound 
for the Navy. In 1982 and 1983, 57 adult bottlenose dolphins (2:1 females) were 
marked with freeze brands. From August 1982 through September 1985, a marked 
dolphin resighting study was conducted in the Sound. During the spring and summer 
of 1984, a commercial dolphin capture interest removed 30 adult dolphins from the 
Sound. The resighting data were used to test whether the dolphin removal could be 
detected in the population and whether the removal caused a detectable change in the 
behavior of the marked dolphins. It was concluded that the study violated too many 
assumptions associated with mark and recapture experiments for a reliable population 
estimate. Given the extreme variability of the data, a removal of about 1,500 dolphins 
would have been necessary before this study could have detected the removal. 

Discussion 

Question: Where do Mississippi Sound animals go miring the low abundance season? . 
Response: Information indicates that the tkflSity of d.olphins increases during the winter just outsitk of the barrier islands. Th~ moy be 
animals that move out of the Sound in winter. 
Question: Are dolphins attracted to the survey boats? If this a sourct~ of bias in the l~stimates? 

Response: The dolphins do not appear to be attracted to the .VUM'ly boalS, based on about 120 obsen'ation ofsmoll boalS with dolphin herds 
lIearby. In nearly all these obscrvatiOfIS, herds were apl'arefltly neither attracted nor rl1IClled by the boaL'. However, these obsuvations moy 
gil'e falofe impression since they are made from the .falllC IyIIC of platfoml to which we hypOlI,,~size the animals are insensitive. 
Olll:stion: There moy be some other untktected sm"Cl~.f ofpositil'c bias in the .Imall boat estimaws of abundance. For ;'lStance, smoll errors 
ill distance measuremCIILf could re.Vlllt in biOol' in abundance e.\1imates. Also estimates of Ill'eragc herd size could be much larger than the 
populatioll m'erage if larger herds are easier to see than small herds, this too would r(;Jult in bias in abundance estimates. Was the recycling 
rate 011 your I.ORAN set fast enough to make the small distance meQSUT('S you used? 
RI~ft}()llSC: The LORAN recycled fast enough to make the distance mea,mres that wert' used No CI'iderrce of large size-bias was found in our 
estimates of average hlTd size. 

IVA. Review of Chandeleur Sound Abundance Estimates 

Three adjacent bottlenose dolphin habitats (salt marsh, shallow sound, and Gulf of 
Mexico) in southeastern Louisiana were sampled for one year during 1985 and 1986 
from a high-winged aircraft by SEFC scientists with some support from Marine Animal 
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Productions (Mullin 1988). Line transect methods were used to estimate seasonal herd 
densities for each habitat. Seasonal dolphin density for each habitat was estimated as 
the product of herd density and mean herd size. Herd densities ranged from 0.026 to 
0.091 herds/km2 with densities .usually greatest in the marsh and least in the gulf. 
Ranges in mean herd sizes were: gulf, 6.4 to 14.6; sound, 5.1 to 8.1 ; and marsh, 3.7 
to 5.4. Except for spring, dolphin densities were largest in the gulf (0.35 to 0.58 
dolphins/km2) and smallest in marsh (0.16 to 0.36) within each season. Spring dolphin 
densities were generally similar among habitats. Dolphin herds were distributed 
throughout all habitats surveyed each season. Although herds seemed to be less 
common in the mid-sound habitat~ dolphin herds were found in almost every portion 
of the study area. The distribution of herds within each habitat did not appear to 
change seasonally. .. 

Within each season, mean herd sizes were largest in the gulf and smallest in the 
marsh. Mean herd sizes from the marsh and sound showed little seasonal variation. 
Summer and fall herd size estimates for the gulf were much larger than those from the 
winter and spring. Except in winter, when the pattern is reversed, herds were 
respectively most dense in the marsh, sound and gulf. In all habitats and seasons the 
smallest herd densities occurred in summer. 

Estimates of dolphin density were possibly negatively biased. Because the transect 
line was not visible from the aircraft, left truncated sighting distributions were used to 
estimate the effective swath width and this estimate was possibly biased low (Alldredge 
and Gates 1985). Since herd sizes were generally small «10 dolphins), some herds 
may have been missed because the entire herd was submerged and not visible. 

Within each habitat type, dolphin density appeared to be seasonally variable. Also, 
the density of dolphins· was greater in the gulf habitat than the more inshore habitats. 
Except for summer, the total estimated number of dolphins in the study area was 
generally similar for each season (spring, 1,022 dolphins; summer, 618; fall, 917; winter, 
838; 2nd spring, 959). 

IV.5. Review of Regional Surveys Abundance Estimates 

In response to MMP plans developed in 1978, and the Stock Assessment Workshop 
of 1982 and 1983 MMC recommendations, a regional sampling survey design was 
implemented by the SEFC (Scott et al. 1989). The objective of the survey design was 
to provide a regional baseline data set for estimating region-wide bottlenose dolphin 
abundance and to provide a basis for detection of trends in abundance and distribution 
patterns. The sampling design incorporated features for replication of prior sampling 
survey study areas (e.g., the localized surveys) to the degree possible and for relatively 
high effort in areas of live-capture fishery operations to obtain reasonably precise 
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estimates. The chosen sampling platform, a twin-engine Beechcraft D-18S with a nose 
observation blister modified to accommodate two observers, allowed unrestricted 
forward and downward visibility of transects to avoid the difficulties of left-truncated 
sighting distributions. 

Seasonal sampling surveys of the US Gulf of Mexico waters were conducted 
between September, 1983 and February, 1986. Sampling of the northwestern Gulf 
started in 1983 and was completed in 1984. All 4 seasonal surveys of the northwestern 
Gulf were completed. Sampling of. the northeastern Gulf started in 1985 and was 
finished in 1986. Only 3 of the 4 seasonal surveys were completed (spring survey 
missing). The survey areas were stratified by depth zones into 3 ..categories: Bay, 
Inshore (both < 18.3m), and Offshore (18.3-183m). Some survey areas were also 
stratified to match with prior sampling areas. The study surface area totalled some 
359,OOOkm2• Overall, about 103,490km of transect lines were flown. A total of 13,225 
bottlenose dolphins comprising 1,986 herds were observed. This data collection task was 
completed by Aero Eco Services, Inc. and Biological Surveys, Inc. under contract. 

The data were analyzed by SEFC scientists using line transect theory. The 
sensitivities of the components of the estimator to variable survey conditions were 
examined in various ways. The density of bottlenose dolphins was estimated as the 
product of: 

f(O) - sighting PDF (probability distance function) at trackline 
g - average herd size 
n/2L - sighting rate (n = number sighted, L = line length) 
a - bias adjustment term for environmental effects 

The sighting PDF was modeled with the Hermite polynomial method (Buckland 1985). 
Bootstrap estimates were obtained from 1000 replicate fits per analytical stratum. The 
estimates of f(O) were found to be sensitive to herd size class (size bias) and glare 
(environmental effect). The size bias was controlled by stratification over herd size 
classes. 

Small herd size estimates were found to be sensitive to environmental sighting 
conditions, but insensitive to variations in season or depth. The glare effect 
predominated in the small herd size class (1-2 dolphins/herd). Small herd size estimates 
were found to be 7% larger in "poor" conditions and were adjusted accordingly. 
Medium herd size estimates were not sensitive to environmental sighting conditions, 
depth, or seasonal variations. The large herd size estimates were found to be sensitive 
to variations in depth, but insensitive to season or environmental sighting conditions. 
This variability by depth was attributed to population variation since herd size has 
consistently· been found to increase with distance from shore. Thus, depth-stratum 
specific estimates of large herd size were used. 
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The sensitivity of the sighting rate (n/2L) for each herd size class to sighting 
conditions was examined using data from 4 test areas. The 4 test areas all had 
adequate numbers of sightings to allow for the examination of the effects of the 
sighting conditions. The sighting rates of large and medium herds were found to be 
insensitive to variations in sighting condition. Small herd sighting rates were lower in 
"poor" conditions and were adjusted accordingly. 

The estimates of density and abundance for defined and proposed management 
areas were relatively precise with coefficients of variation of approximately 20%. The 
region-wide estimates of abundance suggest that the northeastern Gulf supports a 
larger population than the northwestern Gulf. Estimates of surface ilbundance suggest 
that, on average, and assuming no net movement between areas, approximately 35,000 
to 45,000 bottlenose dolphins may live in the US Gulf of Mexico waters of 183m or 
less. Although the estimates have been adjusted for observed effects of survey 
conditions, the estimates are likely conservative to an unknown degree due to· diving 
behavior. 

Discussion 

Comment: Comparisons between aerial and small ~'eSSel surveys in the Mississippi Sound have been made. Data from 3 replicate surveys 
with bodl aircraft and a small boat were obtained The aircraft samples were taken ill a single day while the vessel samples were taken over 
several days, close to, but not necessarily the saine as the aircraft during each of the 3 sampling periods. The aircraft used were high-wing, 
side-viewin/; 2 samples were taken from an aircraft with retractable gear while the third was with an aircraft with fixed gear. The surface vessel 
used was the SQ/1le as described by Lohoefener et aL (in prep b.) alld discussed previously. The retractable gear aircraft estimates were the 
same as the vesse~ data from the fixed gear aircraft resulted in an estimate mucll lower than tile small boat. 
Question: What about water clarity? Could water clarity.lIave an effect on estimates? 
Response: Yes, water clarity could have an effect, depending on depth or other factors. Water clarity is a factor that relates to the more general 
problem of estimating the proportion of time a pod of dalphins spends at or near the surface and is availoble to be seen from various 
platforms. Estimating this variable in· study areas like the Mississippi Sound and elsewhere, using an independent sampling method, could 
lIelp resolve the reasons for the sometimes large differences between surface ~'eSSels and aircraft. 
Comment: The 2% rule used to be, or was meant to be applied to the lowest seasonal COUllt. . 

Response: The quota recommendations that have been made are based on the estimated low period abundance leveL That is taken as an 
the low season point estimate ifit is different at an approximate 95% probability level from the other seasonal estimates, otherwise it is taken 
as the overage of the seasonal estimates. 

IV.6. Review of Chandeleur Sound Model 

A two stage model was constructed by SEFC staff (Mullin 1988) in order to relate 
the fraction of noncalf dolphins ·accompanied by calves (i.e., dolphin < 1 year of age) 
observed annually (AFC) in a population to ranges in values of specific population 
parameters. The first stage was a modified extension of a general delphinid model 
proposed by Reilly and Barlow (1986). They calculated the finite rates of increase that 
could result from all combinations of all reasonable discreet values of the population 
parameters: (1) calving interval; (2) age of first birth, (3) calf survival rate, and (4) 
noncalf survival rate. Using the Lotka equations (Eberhardt 1985) and assuming an 
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even sex ratio and a stable age distribution, the annual pregnancy rate (fraction 
reproductive females pregnant) and age structure (calves, immature, reproductive and 
post-reproductive) associated 'with each parameter combination were calculated. 
Pregnancy rate and age structure were used to calculated what fraction of the total 
population would be pregnant annually (AFP). 

The second stage of the model was constructed to estimate the AFP from AFC 
data in an observed dolphin population. The AFC will be negatively biased by calves 
not being recognized because of growth, and the distribution and level of calf mortality , 
(including failed pregnancies). 

.. 
Mature female bottlenose dolphins are typically about 250 em in length and calves 

are about 100 cm at birth (Harrison et al. 1972, Sergeant et al. 1973). A dolphin was 
defined as a calf if it was associated with a dolphin which was about twice as large. 
Little is known about the growth rate of bottlenose dolphin calves. However, spotted 
dolphin, Stellella attenuata, calves growth about 50% in length by 1 yr of age (Hohn 
and Hammond 1985). If this was true for bottlenose dolphins, calf dolphins would be 
classified as noncalf after about 6 months and the number of calves would be 
underestimated by a factor of 2. To correct for calf mortality, it was assumed that all 
mortality occurred before or shortly after birth (i.e. , all calves observed lived to be 1 
yr old). The fraction of the observed population which was pregnant annually (AFPo) 

was estimated as 

AFP0 = 2 [AFC/(I-AFC) ]/CSR 

where CSR was the calf survival rate. 

The first stage of the model revealed that the AFP could range from 0.05 to 0.16 
in a population. The calving interval had the greatest effect on AFP; AFP greater 
than 0.09 only occurred if the calving interval was 2 or 3 yr and values less than 0.07 
resulted if the interval was 4 or 5 yr. Any value of age of first reproduction could be 
associated with any AFP less than 0.12 given the proper combination of other 
parameters. Any AFP was possible through the entire range of calf survival and noncalf 
survival rates. Finite rates of increase ranged from 0.87 to 1.10. Modeled populations 
could be stable, increasing or declining at any level of reproduction. The noncalf 
survival rate had to be 0.90 or greater for a stable or growing population. The age 
structure of modeled populations varied: calves, 4 to 13%; immature, 31 to 43% ; 
reproductive, 43 to 54% ; and post- reproductive, 1 to 10%. 

The AFC for a north-central Gulf of Mexico study area was 0.03. Using the range 
of possible calf survival rates (0.50 to 0.94) the AFP could range from 0.03 to 0.12.o 
For this range of values, the population growth rate could be positive, negative or 
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stable. The calving interval, noncalf survival rate and age of first birth could be any 
within the range of reasonable values. 

Without some·additional knowledge of either age structure, growth rate or the other 
population parameters, knowledge of the APC in a bottlenose dolphin population does 
not provide much insight into population dynamics unless the AFP exceeds 0.12. A 
specific CSR estimate is needed to focus the model in its present form. Without a CSR 
estimate, the range in the predicted AFP is too broad to be useful. 

The most important aspect of the model is that the number of calves in a 
bottlenose dolphin population is not good indicator of the population's status. A 
population can be growing given extremely low reproduction or· declining given high 
reproduction. 

IV.7. Surveys for Turtles and Oil Rigs 

Aerial surveys are being conducted offshore of Louisiana to determine the spatial 
relationships of marine turtles to oil rigs. These surveys are being conducted by SEFC 
scientists under contract for the Minerals Management Service. Sea turtles are the 
primary targets of the surveys, but records also .are kept of all marine mammal 
sightings. Bottlenose dolphins are the most frequently seen cetacean, with spotted 
dolphins (Stenella plagidon) the second most. Sperm whales (Physeter catadon) and 
beaked whales (Mesoplodon sp.) also have been observed. 

There are five study areas, selected for having significant amounts of area with and 
without oil platforms. The study areas also have similar amounts and types of habitat 
(part deep, part shallow, etc) distributed throughout the areas of with and without oil 
rigs. A National Oceanic and Atmospheric Administration Twin Otter aircraft is being 
used for the surveys. This aircraft has side-mounted bubble windows which allow a 
relatively unobstructed view forward and beneath the aircraft as well as to the side and 
rear. A high resolution video camera, mounted in the belly of the aircraft, is used. to 
monitor the trackline. 

The herd density of bottlenose dolphins is less in deep waters areas, as is the 
estimated total abundance. Data collected on the association of dolphins to the oil 
platforms suggests that dolphins may avoid the platforms. 
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Discussion 

Question: During your .nlrveys do you record observations of plastics or other debris?
 
Response: Yes. Five gallon plastic bucket lids and other plastic floatablesare commonly observed at the surface. Sizes and positions of oil
 
slicks in the study areas are also recorded. Based on these observations, the amount of oil spilled in the study areas ol'eral/ may be larger
 
than that from the Exxon Valdez.
 

IV.8. Review of Quota Recommendations 

In the Southeastern Region, the live-capture fishery is· managed under the 2% quota 
rule. The annual quotas for live-capture and removal are taken as 2%-of the estimated 
local stock abundance level in a given management area. The management areas have 
been defined on the basis of historical regions of live-capture and on knowledge of 
local stock abundance in other areas. 

Several assumptions have been made concerning this management regime. First 
maximum net productivity (MNP) for bottlenose dolphins has been assumed to be 
within the range of 2-6% based on analogy with other species. The value of 2% has 
been assumed to be conservative 
and has been used in the 
absence of an accepted MNP 
estimate from a particular stock. 
Each management area or 
subarea has been assumed to 
represent a unit stock. The unit 
stock is the resident dolphin 
population and the seasonal low 
abundance is assumed to be the 
resident stock abundance. It also 
has been assumed that estimates 
of abundance are accurate. 

The recommended quotas 
represent 2% of the estimated 
low abundance period fora Figure 6. Proposed bottlenose ddphin management areas for the southeast. 

given management area or 
subarea. The estimates of abundance are generally believed to be conservative. The 
degree of underestimation likely varies from area to area. Where possible, embayments 
generally have been used to define stock boundaries. The proposed management areas 
are as follows: 1) Texas Coast; 2) Louisiana Coast; 3) Mississippi Sound; 4) Florida 
Panhandle; 5) Florida West Coast; 6) Florida Keys; 7) Florida East Coast (Figure 6). 
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.... 

.... 
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The recommended quotas, actual quotas, and numbers removed by management area 
are given in Staff (1989). 

Discussion 

~: Is there any available information on the effects of chose on the availability of dolphins in the various capture locations? 
~: Captwe records Il1'e available for the last 5-6 yeon. The records include 1IU17Iber chased, captuTed, how long held, best 
approximolion ofage and SCI; and location ofcaptwe. However, these doto have not been analyzed for the possible effects ofchose on the 
dolphin population. 
Question: What is the estimated level of abundance of bonfenose dolphins throughout the Gulf of Mexico? How does the Gulf-wide 
estimate of abundonce compare with the annual removal of dolphins by live capture? 
~ Estimotes of seasonal point abundonce based an the regional aerial surveys of the Gulf of Mexico ran~ from about 35,()()(). 
45,()()() animals. The majority of these animals Il1'e believed to live in walen greater thon 18.3m d«p. The toIDI ~ ofanimals I'mIOved 
for public disp/oy II1Id scientific reseoreh since 1972 is about 500 with an al'eTa~ of 30-35 token per yeor. 
Comment: In the Mississippi Sound Management Area there is a large difference in abundonce estimates and recommended quoto levd.s when 
one lookJ at the Mississippi Sound subregion versus the overall managmtent 1l1'eQ. 

~: That is due to intetprellJlion of what was the original smnpling study area used by Leatherwood II1Id colieogues in the mid-70's 
Qlld upon which the original quota of35 animals was based. Obviously the area involved is quite large and the capture ofanimols historically 
has been mainly from ll1'eas within the Mississippi Sound proper. That is why we recommmded a separate subarea allowable toke kvd for 
Mississippi Sound proper. 

IV.9. Review of Monitoring Activities 

The need for consistent monitoring data was identified at all reviews: 1982 SAW; 
1983 MMC; 1984 SAW; 1985 Large Whale Meeting. The forms of monitoring discussed 
were "site-specific", "regional", and "stranding." Site-specific monitoring was defined as 
an ongoing method to extend the available database in specific study areas to yield a 
site specific perspective. However, differences observed could be confounded by 
possible shifts in distribution, and extrapolation to the regional system might not be 
appropriate. Regional monitoring involves consistent sampling of broad areas at about 
5 year intervals to yield a system wide perspective. The regional approach may be 
insensitive to site-specific changes, may require several sampling periods to detect 
trends, and requires considerable amounts of funds. Strandings can be used to monitor 
mortality patterns and provide biological samples for analysis. However, maintenance 
of consistency in effort and reporting in stranding networks is difficult to achieve. 

IV.9.1. Site-specific Monitoring 

The SEFC has established a site-specific monitoring program as part of the 
long-term studies of bottlenose dolphin populations in southeast US waters. The 
primary objectives of the site-specific monitoring are to detect large scale 
interannual changes in relative abundance and/or production. Monitoring has been 
established in two areas, the Sarasotarrampa Bays area and the Indian/Banana 
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Rivers area (Fig. 7), and current plans call for having a total of six areas in the 
southeast monitored. 

IV.9.1.1. Site-specific Monitoring, Sarasota/Tampa Bays 

In 1987, the SEFC initiated a three-year, monitoring study of the 
Sarasotarrampa Bay bottlenose dolphin populations. This work is being 
performed by Dolphin Biology Research Associates, Inc. under the direction of 
R.S. Wells. The SEFC provides approximately 50% of the research budget for 
this monitoring study. The first phase of this contract study.required a report 
summarizing all previous work that could be applied to examine the parameters 
outlined in the contract: population size, natality, mortality, emigration and 
immigration. Field studies begun in 1970 and continuing to date have identified 
at least three adjacent resident communities of bottlenose dolphins along the 
central west coast of Florida. Photo identification, mark-recapture techniques, 
behavioral observations, radio-tracking, and brief captures for biological sampling 
have been used to examine the structure and dynamics of these communities. 
Community designations are based on consideration of individual home ranges, 
social association patterns, and genetics. Though the communities are relatively 
discrete in terms of ranges and associations, electrophoretic analyses of blood 
samples indicate that genetic exchange occurs between communities. Males 
travelling between communities appear to be one of the probable vectors for 
genetic exchange. Most of these field efforts have been concentrated on the 
Sarasota dolphin community. Most of the members of the Sarasota community 
are identifiable from natural marks or tagging efforts over the last 19 years. This 
community consists of ahout 100 individuals. An analysis was recently completed 
of 116 dolphins identified during 1980-]987 was recently completed (Wells and 
Scott 1988). Of the 116, eighty three are of known sex and 56 are of known age. 
The- long time span of the study and the high proportion of identifiable 
community members has allowed estimation of vital rates for this community 
and testing of the accuracy and precision of mark-recapture methods. An annual 
recruitment rate of 0.048 was offset by a minimum mortality rate of 0.01; the 
mean fecundity rate was 0.142. Knowledge of maternal relationships allowed 
comparisons of the percentage of calves observed in the field vs. the percentage 
of young of the year. Because of the prolonged period of association between 
mothers and calves, there were nearly six times as many mother-calf pairs as 
mothers with young of the year. 

The same survey techniques currently used in the Sarasota area are being 
applied to the Tampa Bay area by the contractor. 
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Discussion 

Question: Why are the stJme techniques being applied UI the Tampa Bay area?
 
~: The area is conliguous to a non-e:xploiled area, therefore this facilitates comparisons with data from ongoing genetic and
 
immi~aIion/emi~ationstUdies.
 

IV.9.1.2. Site-specific Monitoring, Indian/Banana Rivers 

In 1987, the SEFC initiated a three-year, monitoring study of the 
Indian/Banana Rivers bottlenose dolphin population. The monitoring is designed 
to be able to detect a major change in the population size (other than seasonal). 
Aerial surveys are being conducted seasonally under contract by Mote Marine 
Laboratory under the direction of G.W. Patton. The survey methods are 
duplicating the methods used by Leatherwood and Show (1980a) in order to 
make the new database directly comparable with the pre-existing database. 

IV.9.2. Strandings 

The Southeastern United States Marine Mammal Stranding Network was 
formally organized in 1977. Between 1981-1985 the SEFC supported stranding 
network activities. Since 1985, the stranding network has operated in the absence 
of SEFC funds. In the decade from 1978 to 1987, network volunteers reported 2381 
cetaceans, including 74 sightings of live whales, and 3 stranded hooded seals. 
Cetaceans included 5 species of mysticetes and 23 species of odontocetes. Florida 
and Texas had the most reports with about 1,081 and 567, respectively. The 
bottlenose dolphin, and the pygmy sperm whale, Kogia breviceps, were the most 
common singly stranded animals with 1,472 and 224 reports, respectively. Twenty
one mass strandings of 9 species of odontocetes were reported. Seventeen of the 
mass strandings were in Florida, 2 in Louisiana, and 1 each in Texas and North 
Carolina. 

Strandings can provide information on incidental mortality, although it is not 
always possible to identify incidental mortality as such. As an example, a young calf 
observed to have died in a net had hardly any marks on it. Small carcasses are 
also easily consumed by sharks, and thus may be under represented in strandings. 
With decomposed animals, incidental mortality probably cannot be identified, unless 
the carcass is wrapped in a net or other gear. 

Although the number of network volunteers has increased over the decade and 
record keeping has changed from manual to electronic, more attention must be 
given to the quality and quantity of data gathered, including species verification. 
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Uniform improvement wiJl require resources that go beyond the limits of 
volunteerism. Stranding networks are an almost untapped resource for gathering 
basic data on marine mammals. 

Discussion 

Question: Could a consistent stranding network exist in the southeast region if fimding were availoble?
 
Response: Yt:S', the initial cost would be about $250K, since there are capital costs such as trucks, other field gear and computers. 'The cost
 
would be less in subsequent years.
 

.. 
IV.10. Review of Dieoff and Ramifications 

The SEFC was involved in several research activities concerning the massive dieoff 
of bottlenose dolphins along the US Atlantic coast. These activities included: 1) 
sampling survey to assess impact of the dieoff on the offshore stock(s) of bottlenose 
dolphins; 2) beachfront sampling surveys to determine the range and temporal pattern 
of strandings; 3) analysis of specimen materials for stock structure determination and 
age class estimation; 4) field and analytical support for clinical aspects of the 
investigation; and 5) estimation of potential impact on the affected stock. 

The potential impact of the dieoff on the offshore stock was assessed with aerial 
survey sampling. Data collection was completed using contracted aircraft with SEFC 
staff onboard as observers. All data analysis was conducted by SEFC scientists. 
Offshore surveys were flown in the mid-Atlantic region from New Jersey to North 
Carolina during August, 1987, before the dieoff was complete. The sampling area was 
stratified into offshore and nearshore zones. Sampling methods were consistent with 
a prior survey of the area (CETAP, 1982). The data from the nearshore stratum was 
insufficient to draw conclusions concerning the impact on the nearshore stock. The 
results from the offshore stratum showed an 18% decline in the mean index value. 
Estimated sampling errors suggested that the probability of some decline in stock 
abundance was approximately 60%. It was concluded that a decline in the offshore 
stock, if in fact one occurred, was most likely small (i.e. < 10%). 

The range and temporal patterns of strandings was evaluated using aerial surveys 
flown along the coastline from Sandy Hook, NJ, to Savannah, GA. A total of five 
surveys were completed from August, 1987, through March, 1988, in a cooperative 
effort with SEFC and Smithsonian Institution investigators. The sightings of live animals 
and beached carcasses were found to support the hypothesis of a coastal migratory 
stock of bottlenose dolphins. The pattern of observations suggests the stock moves 
south during the autumn and north in early spring. 
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Offshore and nearshore stocks of bottlenose dolphins are believed to occur in US 
Atlantic waters. Methods of discriminating these stocks are based on materials obtained 
mostly from animals stranded along the Florida Atlantic coast. The stocks have been 
characterized by differences in blood chemistry and skull morphometry. Dr. D. Duffield 
voluntarily conducted an electrophoretic analysis of hemoglobin obtained from 36 
animals believed affected by the dieoff: all exhibited the nearshore hemoglobin profile 
except for one which was an apparent hybrid. A contract analysis of skeletal 
characteristics and body morphometry by Dr. S. Hersh (Hersh 1988b) concluded that 
the observed mortality affected pri~arily, if not exclusively, the nearshore form. 

The age class structure of the dieoff was determined under contract to Dr. S. Hersh 
(Hersh 1988a). Teeth samples were used for age determination, and the age class 
structure of the. dieoff was compared to available pre-dieoff information. There was no 
significant difference between the age class distributions from the northern and 
southern ranges of the dieoff, and males and females of each age class were affected 
equally. All age classes (newborns to 25+ years old) were affected during the dieoff. 
Proportionately more subadult dolphin (ages 5-9) stranded during the dieoff than in 
previous studies. High calf mortality was noted and is consistent with other studies. 

SEFC scientists completed an assessment of the likely impact of the dieoff and 
concluded that, as a consequence of the dieoff, the 1987-88 mortality of bottlenose 
dolphins along the U.S. Atlantic coast was an order of magnitude greater than the 
prior three-year average observed mortality. Although both coastal and offshore stocks 
of dolphins are believed to inhabit the waters off the east coast, population surveys and 
biological samples from stranded and live-captured animals suggests that the observed 
mortality was principally from a mid-Atlantic coastal, migratory stock of dolphins. 
Available data suggest a decline of 53% in the stock abundance may have occurred. 
This assessment is uncertain, however, due mainly to uncertainty in estimates of the 
natural mortality rate. If this degree of reduction has occurred and this stock proves 
to be reproductively isolated, then the stock is likely below its optimum sustainable 
population (OSP) level, and thus a depleted stock. Population trajectories from a 53% 
reduction level were simulated using a range of vital rate and other demographic 
parameter values. Under the parameter assumptions used for calculations, no 
combinations resulted in trajectories toward extinction. The resulting distributions of 
recovery time to the lower limit of asp were strongly skewed. In the absence of 
human-induced mortality, the median time to recovery was 32.5 yr (range, 14-90 yr). 
Under the assumption of a constant human-induced mortality rate equal to estimates 
of pre-event rates, the time to recovery estimates ranged from 18 to 100+ yr with a 
median time to recovery of 50.5 yr. In more than 20% of the cases simulated with 
human-induced mortality, recovery was not achieved within 100 yrs. 

As the recovery standard used in these calculations was the lower limit of OSP, the 
recovery time estimates can be considered conservative. Uncertainty in the degree of 
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reduction was not explicitly treated in the simulations run. However, the parameters 
used result in a large range of reductions from K and thus may reasonably reflect 
expectations for reductions >53%. In contrast, if the true reduction was less than the 
specified level then the recovery time distributions are non-conservative. 

The available information suggests that there is a reasonably large probability that 
the affected population of dolphins were depleted by the dieoff in terms of the 
MMPA. If the coastal stock is designated depleted under the MMPA, the 1988 
amendments to the MMPA require that NMFS develop and implement a conservation 
plan for the stock. Consistent and long-term population monitoring of the affected 
stock will be necessary to reduce the uncertainty associated with ..the estimates of 
recovery. Assumptions about the magnitude of depletion, the degree of human-induced 
mortality, and the degree of involvement of other bottlenose dolphin stocks need 
testing via direct experimentation and monitoring. As no consistent pre- and post-event 
indices are yet available, development of such indices through continued and new 
population sampling surveys and studies of biological samples from stranded animals 
will first be needed to test the assumptions. 

IV.lt. Review oj Human-induced Mortality Estimates 

Prior to the 1988 amendments to the MMPA, incidental take of cetaceans by 
commercial fisheries could be permitted for non-depleted stocks if the take was 
determined to be small. The 1988 amendments to the MMPA provide a temporary 
exemption to the MMPA's General Permit and Small Take provisions which would 
provide for authorizing the incidental take of marine mammals during commercial 
fishing operations. The purpose of the exemption, which will last until 1993, is to allow 
fisheries to continue while gathering information necessary to determine which marine 
mammal populations are being affected adversely by incidental take in commercial 
fisheries, and how incidental take might be prevented or reduced. In this context, there 
are 2 main sources of information on incidental take and other forms of human 
induced mortality: 1) interviews of fishermen and direct observations of fishing 
activities, and 2) stranding/salvage programs. 

The SEFC has recently reviewed the available stranding/salvage information for 
southeastern US waters. The information included strandings of: all bottlenose dolphins, 
1982-87; all cetaceans, 1974-84; 1987-88 all southeastern US strandings of cetaceans 
other than bottlenose dolphins. Human-induced mortality was classified into the 
following 6 categories: 1) net/line entanglement; 2) body parts missing (from other than 
shark bites); 3) gunshot; 4) propeller wounds; 5) broken bones; 6) other, suggestive of 
human interactions but not of the above types. The classifications are subjective 
interpretations and may include post-mortem events. Quality of the data is influenced 
by the level of consistency of stranding network reports. Bottlenose dolphins were the 
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species most frequently reported and the most frequently classified as human-induced 
mortality, but human-induced mortality has also been noted for the following species: 
right whales, humpback whales, minke whales, pygmy sperm whales, spinner dolphin, 
and harbor porpoise. 

Approximately 7% of all bottlenose dolphin strandings were classified into the 
above categories. About 9% of bottlenose dolphins stranding on the Atlantic coast from 
central Florida north were classified as human-induced mortality. Assuming that the 
categorization scheme is accurate and that the stranding rate is a consistent index of 
the mortality rate, these proportions imply an overall human-induced mortality rate of 
7-9% of total mortality (7.5-9.9% of natural mortality). If the.. natural mortality 
estimates of 5-14% per year are accurate, then human-induced mortality may be 0.4
1.4% per year. 

Data on incidental take in domestic and foreign fleets operating in US southeastern 
waters is sparse. From 1977-87 the Foreign Fleet Observer Program reported 6 
bottlenose dolphin taken, with 5 of these· taken in the mackerel fishery. Observations 
of the Japanese longline fishery from 1978-87 reported 45 individuals of 6 or more 
cetacean species either taken or observed nearby the vessels. Between 1982 and 1987 
a total of only 5 individual cetaceans were recorded as taken by Japanese longline 
vessels. Individual observer log sheets for the period of 1978-1981 were not available 
for study, but it is suspected that reported cetaceans from this period also includes 
animals captured and animals observed but not captured. 

Cetaceans have also been taken incidentally during fishery research operations. 
Three bottlenose dolphins were encircled (and released) during research purse seine 
operations which translates to a 0.65% encirclement rate. From 1985-1988 2 spotted 
dolphins and 2 bottlenose dolphins were taken during experimental butterfish trawl 
operations. The observer program for the butterfish trawl squid fishery has 20% 
coverage and has reported no incidental take of marine mammals. During TED (turtle 
exclusion device) trials in 1986 one bottlenose dolphin was taken. The gear was not 
used during the trials as it would be in the commercial fishery. 

V. Research Presentations: Large Whales 

V.1. Review of Prior Research Recommendations 

Large whale research at the SEFC is influenced by several events. An in-house 
large whale research planning meeting held at the SEFC in 1985 resulted in 
recommended research priorities that have been generally followed to the degree 
possible. The Right Whale Consortium, of which the SEFC is a member and which is 
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coordinated by the NEFC, has also influenced the research directions of the SEFC 
concerning right whales. The Recovery Plans currently being developed for right whales 
and humpback whales also may have impacts on SEFC large whale research plans. 

The priority considerations set for large whale research at the 1985 planning 
meeting were: 1) develop a time-series database for trend analyses; 2) estimate current 
north Atlantic right whale stock size; 3) estimate right whale catch history; 4) describe 
right whale breeding ground distribution patterns; 5) estimate recruitment and causes 
and rates of right whale mortality; 6) estimate recruitment and causes and rates of 
humpback whale mortality; 7) characterize high-use areas for endangered species; 8) 
define humpback whale distribution relative to ocean dumping; 9) .estimate humpback 
status relative to OSP using sighting surveys; 10) examine Caribbean land-based fishery 
records for humpback whales to estimate pre-I800 abundance; and 11) develop 
protocol for stranding response team to recover biological data from stranded 
endangered whales. 

The SEFC has contributed to the efforts to develop a time series database with 
research towards the develop of an image analysis system for photoidentification of 
whales. SEFC has cooperated in development of sampling survey design for estimating 
right whale stock size. Right whale catch history was reviewed and analyzed under 
contract. The SEFC has participated in aerial surveys of apparent right whale breeding 
grounds. The SEFC also provides advisory support for development of the humpback 
whale Recovery Plan. Other activities will be carried out as funding allows. 

V.2. Right Whale Cooperative Research 

The North Atlantic Right Whale Program (NARWP), made up of federal, 
academic, and private organizations, was formed to coordinate research on the north 
Atlantic right whale. This program is managed through the NEFC. The NARWP has 
been receiving about funds for about 4 years to support several projects concerning 
right whales. Funding for FY89 is $238K. A principal project is the photoidentification 
of right whales. Photographs from several research groups are sent to the New England 
Aquarium for processing and archiving. The difficulty with this system is that field 
workers do not have good access to photo identification results. Another main project 
is the compilation and maintenance of individual databases from several sources. This 
work is being done at the University of Rhode Island, with a primary goal of getting 
all databases into a compatible format. Surveys of the right whale calving grounds have 
been conducted. This work has been limited to date and needs to be expanded in time 
and space to obtain better information on winter distribution. As with almost any 
consortium, there are problems with distribution and use of what each group may 
consider proprietary data. 
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Other work on right whales is also being conducted outside of the NARWP. The 
Minerals Management Service (MMS) has funded a project to place satellite tags on 
right whales this summer. This work is being done by Dr. B. Mate. These tags are 
being tested on right whales for later use on bowhead whales. MMS has also released 
a request for proposals (RFP) for a study to primarily determine the wintering 
distribution and abundance of right whales along the southeastern coast of the US. This 
RFP might result in research that addresses an identified need of the NARWP and 
underscores the. need for enhanced coordination with other agencies which may be 
conducting or planning research on right whales. Coordination is also needed with 
other projects, such as SCOPEX a multi-institutional research project run by the 
University of Rhode Island on the ecology of the Great South Channel. This area is 
an important habitat for right whales and other cetaceans. There is a definite need for 
comprehensive plan for right whale research. 

V.3. Endangered Whale Recovery Plans 

The humpback whale Recovery Team was formed in 1987. The first draft of the 
humpback whale Recovery Plan was reviewed, redrafted and sent for a second review 
in February 1989. The Recovery Team met in March, 1989, to further review and 
revise the Plan. The Plan was revised with the single goal of assisting the population 
to increase by: 1) habitat improvement; 2) decreasing human-induced mortality; and 
3) enhancing education and cooperation to maintain and improve the population. The 
final draft with an implementation schedule is due in August 1989. 

The right whale Recovery Team was also formed in 1987. Progress on the right 
whale Recovery Plan has been at about the same pace as with the humpback plan. 
The draft recovery plan is expected to be available for public review and comment by. 
the end of December, 1989. 

VA. Image Processing 

The SEFC contracted for the development and implementation of an image analysis 
and archival system for the automatic matching and storage of photographs of 
individually identifiable right whale. This work is being done as part of the SEFC's 
responsibilities to the NARWP, but the system should have applications to other 
cetaceans. The objectives of this project are to provide a digital archive for individual 
identification imagery, and have high speed retrieval and matching abilities greater than 
current methods. As proposed, the system will provide for digitization and digital 
archiving of images, image enhancement and classification for assistance in matching, 
and an menu driven shell system to allow for automated processing of imagery if 
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desired. A feasibility study and system design proposal have been completed. The 
necessary hardware and software have been purchased and assembled, but the 
development of an operational system is not yet complete. 

V.5. Catch History of Right Whales 

A review of the catch history and estimation of pre-exploitation abundance of right 
whales was conducted under contract by R. Reeves and E. Mitchell (Reeves and 
Mitchell 1987). The work was funded by the SEFC, NEFC, and the National Marine 
Mammal Laboratory (NMML). .. 

As part of. a broad review of the history of exploitation of right whales in the 
western North Atlantic, this study attempted to document the removals by shore 
whalers along the US Atlantic coast from Maine to Florida. All available sources, 
including published and unpublished, were searched for information on the take of 
right whales. The resulting catch tables provide a crude and incomplete summary of 
removals by area and year (Figure 7). 
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Figure 7. Documented cumulative right whale kill 1630-1939. 

to the relatively large surviving sample 
of logbooks and journals. However, by 
this time the period of greatest catch of Northwest Atlantic right whales was long past. 

Based on the incomplete cumulative kill during 1700-1709 (at least 245 right whales, 
see Figure 7), there certainly were at least some hundreds of right whales in the 
western North Atlantic in the late seventeenth century. There is little doubt that the 
kill between Nova Scotia and Florida from 1680 to 1730 was higher than could have 
been made from a whale population of a few hundred, which is the estimate for the 
western North Atlantic stock's size in recent years. 
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Discussion 

Comment: The right whole was chosen for the satellite tag testing because when it was tried on bowheads and failed, it was impossible to
 
discover why because the wholes could not be followed The distribution of right wholes in the summer is very discrete, so they will be much
 
easier to track after tagging. Also, there is a critical need for infonnation on right whales.
 
Question: What age/sex classes will be tagged? If we are going to find out more about the wi"ter distributions it may be important to tag
 
females with calves.
 
Response: Females without calves, and moles will be tagged Ten animals will be tagged initially.
 
Question: Did MMS consull with NMFS concerning the right whale southeastern US. sumys RFP?
 
Response: Not with SERO.
 
Response: Not with the Protected Species Office.
 
Response: MMS did not consult with the NEFC until after the RFP for southeastern US. surveys was released It is obvious that we need
 
to impro~'e coordination with agencies involved with ItJrge wholes. It may be appropriate to hold a workshop on right whales.
 
Comment: It is not clear what prompted MMS to release the RFP.
 
~: MMS had stopped funding right whale research after it was decided not to conduct lease sales on Georges Bank. It might be
 
that this new RFP is an indication of intentions for leasing activities in the southeastern region.
 
Comment: Photographic identification data suggests that 50% or more of live right whales show evidence of fishery interaction which
 
indicates that we need to know more about the rate of injury and mortality to right wholes from these interactions.
 

VI. Perceived Research Needs 

The SEFC MMP has identified several major research areas of critical importance in 
the southeast. These include: 

1. Monitoring Data: Consistent, long-term data sets are required to determine 
population trends within reasonable degrees of confidence. 

2. Assessments: Improved assessments may be achieved by additional and new analysis 
of available information. 

3. Dolphin Die-Off: Reauthorization language of the MMPA requires further study of 
the die-off. 

4. Human-Induced Mortality: Improved estimates of incidental catch and other human
induced mortality rates are needed. 

5. Stock Differentiation: Better information for determining stock separation is needed. 

6. Large Whale Research: Needs identified in previous meetings have been only 
partially addressed. 

The degree to which each of these research activities can be addressed within the 
current expected research funding level are discussed below. 
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VI.l. Monitoring Research 

The objective of monitoring research is to detect changes, or trends, in population 
abundance and/or productivity. For many marine mammal populations we may be more 
concerned with detecting declining abundance (Holt et al. 1987). In these cases, under 
a null hypothesis of no differt1nce in intersample index values vs. the alternative of 
decline, the risk to the marine mammal stock is better characterized by the probability 
of incorrect acceptance of the hull due to chance. This probability, termed beta error, 
is different than the traditionally applied alpha error, or probability of falsely rejecting 
the null due to chance. Thus, one need consider both of these forms of statistical 
error probability when making determination of change from monitoring data... 

The magnitude of detectable change, or critical difference between sampling period 
index values, is dependent on the degree of acceptable probability of making an 
incorrect determination from the data at hand and on the precision of the index used 
for monitoring. The index used for monitoring need not be an accurate measure of the 
parameter being monitored so long as it is consistent (i.e. with an invariant bias term) 
over the time-horizon for monitoring. A way to control bias and maintain consistency 
is through the diligent application of the same sampling methodology throughout the 
monitoring period. Initiating new and improved sampling methods can result in more 
accurate estimators, but it often confounds interpretation of differences in population 
parameter estimates over time since methodological differences can not be ruled out 
as the source of change in the index values. Intercalibration experiments can help to 
resolve the methodological difference question, although estimation of differential bias 
terms by these methods adds to the overall uncertainty in the index of population 
status and thus may increase the critical difference between samples over that which 
may have resulted using consistent sampling methods. Detection of interannual 
changes smaller than the critical difference can be achieved through trend analysis as 
shown by Gerrodette (1987). 

Three forms of monitoring research have been discussed at the SEFC. These 
include regional monitoring, site-specific monitoring, and monitoring trough stranding 
and salvage networks. Each of these are discussed below. 

The regional approach to monitoring marine mammal stocks (for the MMP, the 
emphasis is the bottlenose dolphin) requires a consistent time series database obtained 
from regional sampling surveys conducted on a 3-5 year interval. This was the approach 
recommended by the MMC in 1983 and by the large whale working group in 1985 as 
a core cooperative research program. The plans were to implement regional surveys 
throughout the southeast and northeast, with each area surveyed on a rotating basis 
every 3-5 years. Assuming an index with a coefficient of variation of 20% or less, and 
acceptable alpha and beta errors of no more than 20%, sampling at a 3-5 year interval 
would allow detection of average interannual declines of between 10% and 15% by 
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comparisons made between consecutive samples. Detection of an average annual 
decline as small as 5% would require at least 3 samples at a 5 year interval and 5 
samples at a 3 year interval. The major advantage to this approach is that it provides 
a system-wide perspective on population trends. Another advantage is that while the 
sampling is focused on bottlenose dolphins, the entire region is sampled allowing 
assessment of the relative abundance of other species of concern that would not be 
expected in more localized, site-specific efforts. Disadvantages include the possible lack 
of extending a time-series database in certain areas and that the sampling interval may 
preclude detection of large changes for several years. Regional surveys (conducted with 
aircraft) would require a constant level of funding (adjusted for inflation) of about 
$250K per year in contract costs over the time-horizon judged necessctry for monitoring. 
Alternatively, $1,250K every 3 to 5 years could achieve the same level of effort. The 
current level of MMP funding is inadequate to implement regional monitoring. 

Another monitoring approach for bottlenose dolphins stocks is site-specific 
monitoring. The goal of this research approach is to extend available time series 
databases in geographically specific study sites to monitor population trends. This 
approach was implemented by the SEFC in 1987. The objective of this monitoring is 
to detect interannual doubling or halving of the study area population. Two of an 
estimated minimum of 6 index area study sites have been established. Site-specific 
monitoring has some advantages over regional monitoring: faster discovery of large 
changes, and lower costs. The major disadvantage is that inferences about system 
changes are based on relatively few study sites. A second disadvantage is that the 
research is somewhat unattractive to outside-agency investigators since the per contract 
award is relatively low and the information return is most valuable in a time-frame 
that extends beyond the average professional life of an individual analyst. The SEFC 
estimates funding to cover site-specific monitoring contract costs will equal $450K every 
three years ($75K per 3-year contract term in each of 6 sites). The SEFC opted to 
phase-in these contracts, over multiple fiscal years to remain within its MMP funding 
level for contracts, such that $100-150K (1989 constant dollars) in contract funds per 
year would be sufficient to implement and maintain data collection in 6 study sites. 
The fiscal year 1989 MMP budget might be sufficient for contracting additional study 
sites as planned. If adequate contract proposals are received, site specific monitoring 
of two additional study sites could be in place by the end of 1989. However, the MMP 
might not be able to let new contracts this late in the fiscal year, given administative 
time requirements for contracting. 

A third monitoring approach is via stranding and salvage networks. The advantage 
of this approach is that it allows for detection of anomalous die-offsand provides 
specimen materials for analysis. The disadvantage of this approach is that consistency 
of effort is difficult to achieve, thus changes in numbers of reported strandings could 
be due to changes in reporting effort that is not quantified. It was estimated during the 
review meeting that first year funding for a consistently operating stranding network 
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would require $250K, with somewhat lower follow-on year funding requirements. The
current MMP funding level could provide for some small (less than$15K) increased
support of the voluntary network to encourage increased consistency in reporting, but
could not approach the $250K level of funding.

Discussion

(Jllestion: Whatlel'els of change could be detected by the monitoring activities?
Re.l11onse:1711' magnitude degree of change that could be detected depmds on the precision of the index and the degree of uncenaillly one
is willing to accept in either falsely rejecting the null hypothesis (alpha error) or falsc(y accepting the null (beta error), or both. Given equal
alpha and beta errorprobabilities of, say 20% or less (i.e. having an 80% chance of correct(l'detecting a change, gil'en that it has occurred,
",hill' hm'ing only a 20% chance of falsely detecting a change due 10 random errors in sampling), indices with coefficients of variation on
the orda of 20%, allow detecting declines on the order of 40-45% Greater pn,cision in the index yields smaller magnitudes of detectable
change. Convasely, decreasing the acceptable probability of incorrect detennination resuhl' in largermagnitude of detectable diffaence. Small
imerannual changes could be detected, if the trend was consistent over a time period approximately equivalent to the detectable magnitude
change divided by the average annual rate of decline. For i,wance, an al'Crageannual decline of 5% could be detected given the above
conditions given an intersample imerval of about 10 years, a 10% average annual decline could be detected with an intasample imerval
of about 5 years, and likewise, an average imerannual decline of 15% could be detected in with an illlersample interval of about 3 years.
Estimates of abundance from the regional survrys have precision general(yaround 20%, although this varies by the specific area of the sample.
Precision in estimates from local survrys have been higher and slightly lower than this figure. An index of abundance that has been used in
other monitoring areas such as the eastern tropical Pacific has bem the sighting rate (Holt et al. 1987). Use of this index requires the
assumption that the number of herds observed per unit of effon is constantly proportional to abundance over the time horizon of monitoring.
If this assumption is correct, thm the index is advantageous over other less assumption prone indices because its precision will be greater and
smaller levels of change can be detected.
Comment: Information from stranding networks can be used to monitor for trouble .Il>otsthat could then be subjected to more intense study.
A case in point is the dolphin die off. This phenomenon was first idemified by stranding network investigators at the Smithsonian and as
the strandings moved south, the southeastern network cooperators pro\'ided critical information to the response team
(Juestion: What is thl' objecth'e of the site-specific monitoring?
Uesponse: The design objecti!'e is to allow the detection of catastrophic, iWerannllal changes in abundance and or productMty, say a hal\'ing
or doubling. That is not to say that a smaller imersample difference could IlOt be detected,' that depends on the available time-series in
(:ristCllce.Our imemion in letting these contracLv is to extClld the al'ailable time-series of data collection in the sites identified. In the
Indian/Banana River, this means doing additional aerial sllrveys app(ying the metllOrlvdel'cfoped by Leatherwood and Show (1980a). In the
Sarasota area, this means using the individual idemification approach described b)' Welt.v.The information Wells has developed may allow
a smaller level of change to be detected since he is essential(y cellSlIsinghis study area populatioll. In other areas the approaches might be
diffaent, depending on how potemial colllractors respond to the RFP's we intend to release.By far, most of the presently available information
comes from aircraft surveys. 17lae may be some individual idemification data bases available from the Texas coast and thaI' is small vessel
and aircraft information available for the Mississippi Sound. In these site-specific monitoring studies we intmd for the data collection to be
continuing on an annual basis.
Comment: Differences on the order of 10% or less might be observed in data from Sarasota.
Comment: Perhaps the SEFC should alter the objectives of the site-specific monitoring to first be concerned with estimating population vital
rates such a natality, mortality, and rates of genetic exchange and de-emphasize the catastrophic change objectil'e. It seems to me that the
infonnation coming from the Sarasota study can be applied to otha aspects of the MMP.
Response: Infomlation coming from Sarasota is very mluable and continuing the study is important. However, it is not clear that the results
can be applied to all groups of dolphins in the region, nor is it clear that the same type of infonnation can easily be obtained in other areas
where the population of dolphins may be much larger. 11le infonnation from the Sarasota area has been developed ova a 20-year time
history. It is not clear that the SEFC should forgo other fonns of sampling in areas where there is already some baseline infomtation. The
type of infonnation that can he obtained from these site-specific studies is dependem on the methods applied. It is important to remain
consistent within a study site to allow extending the time-series of the data sets a\'ailable.
Comment: The objectil'Cof having 6 study sites for site-specific monitoring may not be easif.ymet, especially with the a\'ailable funds. There
is an oh\'ious need for monitoring in the Mississippi Sound and otha areas whae there may have been changes in ddphin abundance, yet
the RH> released in 1987 produced no respondents proposing to do work in these areas. The work the SEFC is requesting to be done may
not be desirable to potemial contractors for the amounLVavailable. It is not yet know what response will be to the RFP the SEFC intends
to releasefor contracts in fiscal year 1989. In reality, it may cost considerably more than presently budgeted to do more work of this nature.
If that is the case, and there are no additional available funds, the SEFC willltave to reevaluate the potmtial benefits of new site-specific
rcscarch in rcspect to their real costs.
Commellf: Dr. DcMaster from the SOll/hwest Fisheries Cellter submitted writtclI commenLVon the proposed monitoring activities oll/lined in
tIll>hriefing packet. His letter has been distributed at the re\'iew. The letter also cOlllains comments 011 the testimony of S. Leatherwood to
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the NMFS hearing held on Iive-capulre permits a1ld somc other iS~lICS that havc beari1l); 011 the MMP but were not directly discussed at this 
mceting. flis comments on monitoring re.fearch follow: 

"I think the idea ofperiodic large scale ~umys, that arc supplemcmed with more inte1lSC local SUlVo/S, is an excellent approach. 
How often the large scale swveys should be done is a question, but clearly the local SUlVo/S should be done at least on a1l annual basis." 

Comment: First priority for monitoring research should be gi~'en to implememing the site-specific studies. ThC1l you should consider the 
regio1lal sampling and request the necessary funding to suppon such work. 

VI.2. Assessment Research 

The SEFC proposed that improved assessment of bottlenose dQlphin stock status 
can be achieved by full analysis of the available information. As the research to date 
has focused on baseline data collection and on activities related to the dolphin die
off, the necessary analytical time has not yet been dedicated to this phase of the 
research plan. Continued assessment research on bottlenose dolphins can be 
accomplished with the current funds available if other higher priority needs for 
analytical time are not identified. Plans are to fully analyze all available data on 
abundance and stock productivity. The assessment of stock status will be based on 
assumed likely ranges of vital rates and historical exploitation scenarios under various 
stock hypotheses. 

Discussion 

Comment: It appears that you have data that would allow one to assess the stanIS of at least some of the bottlenose dolphin stocks. A range 
of modeling and sensitivity studies could be de~'cloped from the information apparently at hand. 
CommC1lt: It is imponant to incorporate estimates of vital rates and stock hypotheses from the Sarasota work and estimates of hycatch into 
the assessment of stants of the stocks. 
CommC1lt: Another aspect ofanalysis that might be beneficial is to ;,westigale the chase and capntre data as a method of indexing population 
abundance. 
Question: The MMC has raised a number of issues in its letter of 12 April 1989 (Appendix IV). How does the research proposed address 
the issues the MMC has raised? 
Response: Many ofthe cOmmC1lts in the letter arc ha~'e been addressed by this rel'iew a1ld in the quota recommC1ldations documC1lt prepared 
by the SEFC and SERO. A poim-by-poillt response to the letter should be drafted and presC1lted to the MMC. One key issue in the qut;Jta 
rccommendations and in assessments is the 1~'C1 of incidemal take. However, it appeal'S thai the le\'el of incidental take would have to be 
quitc high to result in significant detrimental effects on the Gulf of Mexico poplllatio1l of dolphillS gil'en the current estimates of abundance 
prcsemed at this review. There is concern, though, about the large difference see1l between the aerial and vessel survey results in the Mississippi 
SOIIlld. The MMC will recommC1ld that a more detailed review of the al'ai/ablc sun'ry data and analyses take place. A workshop may be 
the appropriate mechanism for this review and the MMC is willing to pf(wide funding for such a meeting. The MMC willIorward a letter 
to NMFS recommending this action and offering suppon for the task. 

VI.3. Dolphin Dieoff Research 

Several activities have been proposed by the SEFC to address the impact and long
term effects of the bottlenose dolphin dieoff of 1987-88. Large-scale surveys are needed 
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to assess possible impacts on the offshore dolphin distribution. Localized, small-scale 
surveys are required to further quantify "before and after" effects of the disease. 
Sampling should be done for long-term monitoring of the population response to the 
dieoff. The stock integrity research could be expanded, and the extent of human
induced mortality in existing fisheries and other activities might be better quantified. 
Also, mortality monitoring could be upgraded by standardization of the effort and 
reporting of the stranding and. salvage network. Full funding for all of these projects 
would require approximately $900K. Tests of the hypothesis of stock differentiation on 
the basis of hemoglobin types and skeletal characteristics could be accomplished on an 
opportunistic nature if offshore bottlenose dolphins are captured and brought to shore 
by the foreign mackerel fleet. 

Discussion 

Question: Dr. Geraci '.I' report offered all interesting hypothesis as to the eause of Ihe die off, but there are other hypotheses that moy be as 
likdl' as the one he champiolled. Thm: arc a number of additiollal alla~I'ses alld il/l'(~SligatiollS that could be COllduCled. Is NMFS planning 
to further i'lVestigate the cause? 
Res"ollSe: Dr. Geraci '.I' report addresses additiollal research thaI could be comh,cwd. NMFS has 1I0t yet delermined all ofthe needsfor further 
study. However, pressure seems to be mountillg to del'elop a plall for follow.up work. NMFS is pursuillg Ihe concept of building a protocol 
for lissue sampling into our stranding networks alld expandillg Ihe Alaska lissue ballk nalionwide. 
CommCflI: Investigation into Ihe cause of Ihe dieoff is 1I0t om~ of Ihe SEFC's rt:~7>onsihililies. The SEFC has concentrated on analysis of 
Ihe probable impact of the dieoff 011 Ihe affected populalion. III Ihis regard, it seems Ihal one of Ihe mosl productive researeh activities that 
the SEFC can undertake is additional aerial sr.uvtys 10 validole Ihe allalysis conducled hy the SEFC. 11Jere is not as great a need to further 
i,lVcstigate the discreteness of nearshore alld offshore dolphillS as Duffield's and Hersh '.I' work did Ihis well. 

VIA. Human-induced Mortality 

Estimates of human-induced mortality need to be incorporated into the live-capture 
quota management system. The SEFC proposed that it may be possible to estimate the 
magnitude of incidental take for marine mammals using available catch and effort data 
combined with stranding information. Enhancement of the stranding and salvage 
network to increase the consistency of reporting may be useful. However, it was noted 
that, unless there is gear attached to the animal or other obvious signs of human
induced mortality, stranding data may underrepresent the true magnitude of by-catch 
and other forms of human-induced mortality. Observer programs for the dominant 
fisheries would probably provide the most precise and accurate information on by
catch. It was noted that the two legislated category III fisheries in the bycatch 
exemption reauthorization language of the MMPA were in the southeast region (shrimp 
and menhaden). Directed interview sampling may provide additional information on the 
bycatch rate in the shrimp and menhaden fleets, however directed observation was 
believed to provide the most reliable information. Current funding levels for the MMP 
may allow some enhancement of the stranding and salvage network and further analysis 
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of available by-catch and effort data. Current funding is insufficient to allow new 
sampling programs to be implemented. 

Discussion 

Comment: There is a critical need to incorporate estimates ofby-catch into quota recommClldations for the live capture fishery and assessment
 
of the status of the stocks.
 
Comment: Dr. Reynolds completed a by-mail survey of incidental take of bottlenose dolphins in the southeast under contract to MMC You
 
have referenced his work in your summary ofthe available information. It may be adl'isable to conduct funher direct interviews offishermen,
 
especially shrimpers and menhaden fishermen, following up on the work of Reynolds.
 
Comment: The NEFC is planning an approach like this. It may be possible for pon agents in the southeast to interview fishermen and get
 
data on marine mammals, although direct observations at-sea would be more reliable.
 
Question: How reliable are interviews with fishennen for detennining hycatch of marine mammals?
 
Response: Interviews with fishermen result in estimates of tunle by-catch that are about 50% of the observed levels. This result might apply
 
to marine mammals also.
 
Comment: Studies done by R Beach and others on the Columbia River have found that direct interviews could be very productive in some
 
cases.
 
Res{>oltse: This approach may be good to use with the menhaden indl/stry, but probably lint as productive with the shrimping industry.
 
Comment: The available options for obtaining this illformation appear to be from direct or indirect observations of the fleets, extrapolation
 
from research vessel trials, and from stranding information. Research I'essel results can be very misleadillg if the fishing gear is not used in
 
a fashion consistent with the industry. Stranding information may not prol'ide I'ery hard results.
 
Comment: There are limitations to interpreting stranding data. The networks are not consistent and signs of human-induced mortality are
 
not always easy to identify.
 

VI.5. Stock Differentiation Research 

The SEFC proposed that some additional aspects of stock differentiation of 
bottlenose dolphins in the southeast can be addressed using existing data. Density 
distribution patterns of bottlenose dolphins can be analyzed for natural breakpoints in 
distribution, which may reflect stock boundaries. The distribution patterns can be 
overlayed with known home range dimensions for local herds studied to date. Available 
abundance data can be examined for localized depletion, which may reflect a stock 
depletion. Current level funding is adequate for these approaches. Two other 
approaches also could be used, but current funding is not adequate for their 
implementation. First, there is a considerable amount of skeletal material available that 
could be analyzed for evidence of differentiation. Also, more biochemical genetics work 
could be done to estimate along-shore and inshore-offshore differentiation and 
exchange rates. The stock integrity question as it relates to mid-Atlantic bottlenose 
dolphins needs further resolution as identified above, especially in light of the proposed 
ruling for depleted status of the mid-Atlantic coastal migratory stock of bottlenose 
dolphins. 
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Discussion 

Comment: The question of stock discreetnus is an important one relating to the status of the mit;l-Atlontic bottlenose dolphin popuJotion.
 
sampling animals from the oJ'ftltore distribution would allow you to test this assumption further. It S«mS that samples could be obtoined
 
from bycateh in the foreign mackerel f/«l or relotively inexpensively if a NOAA vessel were used .
 
~ The Smithsonian group /IQI been aimed to the need for both blood and skeletol measumnmI$ of any bottJeno« dolphins rhat
 
come to them for necropsy off the foreign f/«l ~ls. The frequency of bottlenose dolphins as bycatch in this fishery is relotivdy nm;
 
however. The records indicate a bycateh of only 5 animals over the period from 1977-1987.
 
Comment: The question of inshore and oJ'ftltore srock differences needs verification by obtaining a valid sample. If a NOM vessel were
 
used, the cOst to the MMP would be low, but if a NOAA vessel were not available then the costs would be high.
 
Comment: The question of srock differenrilltion /IQI great bearing on live-capture quoro management. It S«mS to me that the bdrovioml
 
worA; such as being done in Sarasota, provides lHJseline data that shows great hope for providing a bduivioral basis for dqining ItoCkr for
 
managemml fJUI'l'O#S. It is essDIlial that this type of research continue and be encouraged.
 .. 

VI.6. Large Whale Research 

A number of large whale research activities involving the SEFC have been 
identified. These activities were essentially unchanged from those identified in prior 
reviews (Scott 1985). The primary SEFC large whale research that can be achieved 
with current MMP funding include the following. Complete development of image 
processing system for right whales. Continue coordination of right whale research with 
the NARWP. Provide scientific advice during development of the Humpback Whale 
Recovery Plan. And, increase collaboration with other federal and State research 
agencies actively conducting large whale research in the region. 

Discussion 

Question: One of the recommendations made in the 1985 large whale meeting (Scorr 1985) was to examine carch records of humpback 
whales in the Caribbean. Has this recommendation been addressed? 
Response: Not as ofyet. Perhaps the best ploce to colleet these data are in the laX record archives in Great Britoin and otMr European 
countries that held colonies in the Caribbean. Records exomined in the Caribbean are not centralized and can be in very poor condilion. 
Question: AnotMr recommendation was to conduct sampling swveys in the Caribbean. Has this recommendation been addressed? 
~: Again, not as of yet. A cooperative shipboard survey involving the other three fishery centers was recomtnended. It was 
recommended that by using methods consistent with those used by WI1I1I et aL (1975), there was a reasonable probability of detecting an 
increase in abundance, especially in the Lesser Antilles where the Bequia fishery may have been suppressing recovery. No vessel time /IQI yet 
been secured to conchlct this research Although the SEFC is not acul'Cly involved in humpback research in the Caribbean, a number of 
inloestigators from the norrheast are. Arulua/ly, the SEFC receives requests for funding to supporr investigators, some of which the NEFC has 
supported in the past. The response to these requests is that the SEFC MMP is directed at bottlenose dolphins and that there are no avaiJ4ble 
funds to support field work in the Caribbean. The recommendations made at the 1985 meeting are being reevaluated by the humpback whale 
recovery team 
Question: Does NMFS hal'C access to milirory acoustic monitoring station information for use in monitoring whales? 
B!!e!!!H!: Not on a regular basis. 
~: J+7Jyare the priority research tasks identified only for right and humpback whales? What about other endan~ large whales in 
the Gulf of Mexico. 
Response: Data requirements for other species have been discussed, but the reason recommended research for right and humpback whales 
was given highest priority was because of their endangered status and because they are more frequently found in southeastern us. and/or 
Caribbean waters. 
Question: J+7Jat lel'Cl of resource does the SEFC devote to large whale actMties each year? 
Response: About 0.5 person-year per year plus travel funds ($2K or less) to aUend planning and review meetintp. 
0u!I!i!m.: Are plotform of opportunity efforts considered worthwhile in the Gulf of Mexico? 
Response: NMFS vessels maintain sighting 10&' of marine mammals, but effort is not consistenL 
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CommO't: The dolfJ from only one NMFS vessel operating in thc Gulf of Mexico is of high quality. 
Question: Does the vessel maintaill an effort log? 
Response: It is generally known how much time is spent oil-watch by the bridge crew. There is 1I0t a dedicated morine mommol observer 
on board 
Comment: At the NEFC, experience has shown that a dedicated marille mal1unal obscn'cr who maililains a strictly controlled effort log is 
required before any useful information can be obtained Otherwise casl/al observatiollS are not very trustworthy. The NEFC contracts for 
observers on a IIIlmher of systematic sampling research cruises each year alld the contractor.f follow the same methods and the cruise tracks 
are the same year after year, developing a consistellttime-series. 17le ICl'cl of effort we cxpend ill the 1I0rtheast costs from $5().70K per year. 
Question: Is it reasonable to think that MMS might be in a position to fund large whale sumys in the Gulf of Mexico? 
Response: Yes. The SERO has been working with MMS in preparatioll for the August workshop on protected species information needs in 
the Gulf MMS may be able to fund this type of work, if the Enon Valdez studies do not require all the available funds. 
Comment: If NMFS is going to recommelld to MMS that they need to fund large whale sun'eys in the Gulf of Mexico, NMFS should moke 
it clear to MMS that developing a baseline data set is not adequate for determinillg population status or impacts. Consistent, lang-tmn 
monitoring studies art: 'required Consistent archival of the· data resulting from these studies is also required 
COmmellt: It is impractical to attempt to know everything about all marine mommol species in the Gulf of Mexico or other places. I think 
it is more important to pick and choose species that can be used as indicators and monitor those species using consistent methods over a 
suitably long time-series. In the Gulf of Mexico, the bottlenose dolphin and West Indian manatee are the 'fWO most likely species to be 
adversely impacted by offshore minerals development. 
Comment: The SEFC should not plall any research activities for humpback whales and cOllcentrate what limited resources you have for large 
whales on right whales, since these are the most endallgered 
RtrSl1011Se: The priorities for research defined in the 1985 meeting gal'e a lower ranking to humpback activities thall to right whale activities.
 
The SEFC has operated with those priorities.
 
Commelll: 17le resources die SEFC puts toward humpbacks equate only to staff time, not contract dollars.
 
Comment: The NEFC would like to see die SEFC assume greater respOilSibility for right whale research in the southeastern region.
 
Response: As with humpback whales, the SEFC can contribute staff tilne to these research activities but nothing else as long as bottlenose
 
dolphill issues remain a high priority and no additional ftl1lds are al'ailable.
 
Comment: It is important for the SEFC to continue development of the image processing system A lIumber of right whale researchers in the
 
northeast are in need of a more efficient way of retrieving, analyzing, alld comparing photographic images of right whales.
 
Question: Characterization of the important right whale wintering areas is an importalll issue.· Can this type of research be piggybacked on
 
research vessels operating ill the area on other projects?
 
Response: 17Je southeast is not the same as the northeast The areas in the northeast where fishing is concentrated are also areas where
 
resource surveys and whales concentrate. Thus, it is easier to pi~'back research operations. In the southeast during the winter, there is not
 
much fishing or research activity where right whales may be collcentrated
 
COl1Unent: The Nary funded a right whale study offshore of die Kings Bay, GA submarine base alld found a large amount of I'essel activity
 
ill the area. Perhaps die Navy is all appropriate source of fUlids for this type of research in the southeast.
 

VII. Review Team Findings and Research Recommendations 

The findings and recommendations reported herein arose from the review team's 
discussion of proposals put forward in section VI and from comments on the draft report 
received from participants. 

Findings 

All of those who participated in the program review believed that present funding 
and staff levels are insufficient to conduct the needed research. The review team 
recommended that funding for research needs be pursued from several different 
agencies in addition to within NMFS. The agencies identified as having possible marine 
mammal research funding responsibilities that would address MMP needs included the 
Navy, MMS, and EPA. However, the review team also recognized that most of the 
priority issues identified require research activities that clearly fall under the NMFS 
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MMPA mandate. The review team found that increased commitment for the MMP 
from NMFS and SEFC was needed for the MMP to maintain any effectiveness. The 
review team suggested that an increase in the dedicated MMP staff level should be 
considered by the SEFC. Increased staff would allow for more dedicated marine 
mammal research activities and enhance the SEFC's ability to attract outside agency 
funding for the identified research tasks. Conditional on increased agency commitment 
for the MMP, the review team suggested that the MMP develop specific research 
project budgets to address each of the research recommendations made by the review 
team and use these as a basis for r~questing the necessary funding levels to accomplish 
the recommended tasks. 

Reviewers commented that the MMP appears to be viewed as a "secondary" 
resource issue driven by short-term problems. Although long-term priority topics have 
been discussed and developed in the MMP over the past few years, the reviewers 
found little commitment to ensure that appropriate scientific information can be 
obtained in advance of a problem. Reviewers questioned the priority given research 
directed at management of the live-capture fishery, considering the relative size of the 
bottlenose dolphin population in and near the Gulf of Mexico, and the low numbers 
of animals removed by the fishery. While the quality of the research is high, reviewers 
commented that the more important issue from a NMFS perspective may be to 
investigate the broader resource and ecological questions relative to marine mammal 
habitat and abundance assessments. Lastly, reviewers cited evidence of significant 
improvement in the quality of the MMP over the past 3-4 years, in spite of budget 
cutbacks. MMP publications and reports in the period from 1979-1985 averaged 5.3 
per year while the number averaged 10.8 per year from 1986-1989. More importantly, 
since 1987, peer reviewed publications have increased 50% over the previous 8 years. 

Research Recommendations 

The review team gave highest priority to the further development of monitoring 
data sets. A combination of annual site-specific studies directed at bottlenose dolphins, 
supplemented by broader-scale, consistent regional sampling on a 3-5 year sampling 
interval was considered to be an appropriate approach to developing a monitoring data 
set. It was recommended that the site-specific monitoring studies first be implemented 
before additional region-wide surveys are conducted. The review team recommended 
that, at a minimum, the ongoing studies in the Indian/Banana River and 
Sarasotarrampa Bays be continued and that at least one additional site-specific 
monitoring study be initiated in the Gulf of Mexico, preferably in the Mississippi 
Sound. It was further recommended that the SEFC first complete a power analysis for 
trend with the available survey data in order to fully specify the sampling design and 
associated funding necessary to detect levels of population change that will insure that 
management requirements under the MMPA can be met by these methods. The review 
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team also recommended that the SEFC evaluate the utility of stranding network data 
for the purpose of monitoring dolphin stock status. It was recognized by the review 
team that current MMP funding is inadequate to meet the defined monitoring data 
requirements. 

The review team recommended that improved assessments could be achieved by 
fully analyzing the available information. It was considered important to include in 
these assessments the estimates of vital rates developed from the Sarasota studies. The 
review team expressed concern over the large differences in abundance estimates 
resulting from different sampling platforms and recommended that a detailed review 
of the survey data and associated analyses by a group of specialists take place during 
the summer of 1989. To accommodate this review, the MMC and "NMFS Office of 
Protected Species and Habitat Programs offered funding for a workshop if one is 
determined to be necessary. The review team also recommended that live-capture 
quota recommendations be developed which account for estimated by-catch in other 
fisheries operating in the southeast. The review team recognized that assessment 
research requiring no new data could be accomplished by the MMP. 

The review team recommended that the impact of the dolphin dieoff needs to be 
further investigated. Greater resolution of the uncertainty associated with the degree 
of impact on the affected population can best be addressed by 1) sampling the offshore 
distribution of dolphins to test the hypothesis of "small" impact on the offshore 
distribution by comparison with pre die-off samples; 2) development of consistent 
population indices for the nearshore distribution to allow "before and after" 
comparisons to refine estimates of impact and to monitor population recovery; 3) 
testing the hypothesis of stock discreteness between nearshore and offshore dolphins 
via collection of a statistically sound number of specimens. The review team recognized 
that the MMP could not conduct these research activities given the current level of 
funding, except some stock discreteness research if samples are collected 
opportunistically through bycatch in commercial fishing operations in the mid-Atlantic 
offshore region. It was recommended that this research become part of the NMFS 
conservation plan for the mid-Atlantic bottlenose dolphin stock as required under the 
1988 amendments to the MMPA if the stock is designated depleted. . 

The review team recognized that a critical need is to obtain reliable estimates of 
the number, age, sex, and reproductive condition of bottlenose dolphins and other 
marine mammals being caught, injured, or killed incidental to commercial fishing 
operations in the southeast. The review team recommended that improved estimates 
of human-induced mortality of bottlenose dolphins and other marine mammal species 
in the southeast could be achieved through improvement of the consistency of stranding 
and salvage data collection and additional analysis of the available information. The 
review team also noted that biological samples necessary for a range of studies on the 
relative health and status of southeastern U.S. bottlenose dolphin stocks could be 
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obtained if the Stranding Network were better supported. The review team recognized
that current funding of the MMP is inadequate to allow substantial improvement in the
network operation. The review team recognized that some additional information can
be expected from observer coverage of the longline fleet, however, other fisheries in
the southeast will not be sampled in this fashion under the MMPA exemption process.
The review team recommended that directed interviews of the menhaden and shrimp
fleets are an appropriate first step to improving estimates of by-catch rates and total
mortality of marine mammals by these fisheries in the region. The review team further
recognized that current funding of the MMP is inadequate to conduct such interview
sampling.

The review team recognized that better information on the distribution, movements,
and genetic relatedness of inshore-offshore stocks and coastal concentrations of
bottlenose dolphins is needed to more reliably assess and developinanagement
strategies for minimizing the possible adverse effects of live-capture fisheries, incidental
mortality during commercial fishing operations, entanglement in lost and discarded
fishing gear and other marine debris, and habitat alteration due to coastal and offshore
development The review team recommended that the MMP should focus further
research on stock differentiation in bottlenose dolphins on implications for management
of the live-capture fishery. The hypothesis of local stock differentiation was identified
as a critical, major issue underlying the management of live-capture fishery. It was
agreed that it is essential to continue the behavioral work (e.g, to determine residency
patterns, rates of genetic exchange, etc.) at Sarasota and initiate research at other sites
since this baseline data holds great promise for providing a behavioral basis for
dyfining stocks for management purposes. The review team recognized that current
funding to the MMP may be inadequate to initiate new research in this area and
recommended that research funding from the Navy be pursued since it is the major
consumer of live-capture dolphins and from MMS because of its responsibilities for
oversight of development activities.

The review team recognized that the most critical large whale information needs
in the southeast are to determine when, where, and how many right whales are present
and calve in areas off the coasts of North Carolina, South Carolina, Georgia, and
eastern Florida, and to identify populations of endangered cetaceans that possibly could
be affected by oil and gas exploration and development in the Gulf of Mexico. The
review team recommended that highest priority be given to right whales in the MMP
large whale research activities. The review team recognized that the current funding
for the MMP is inadequate to initiate any new research on right whales or other
endangered cetaceans. The review team recommended that the image processing
system under development for right whale photographic data be completed. It was also
recommended that further research on the distribution and abundance of right whales
in the southeastern US winter distribution be conducted. The review team
recommended that this research would best be accomplished through cooperation and



44 

collaboration with theMMS since that agency has advertised its intent to fund surveys 
of this nature in the southeastern US Atlantic. It was recommended that no new 
research on humpback whales be initiated unless specific funding for this research 
becomes available. It was also recommended that the MMP collaborate and cooperate 
with MMS in development of the baseline information needs for ESA Section 7 
consultations relating to deep water minerals development in the US Gulf of Mexico. 
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Appendix I: Meeting Agenda 

Convene 0900, 2 May, 1989 

L Introduction, Welcome, Terms of Reference: B. Brown, W. Nelson 

II. Historical Perspective of Program: J. Powers 

III. Issues 
IILI. National Management Issues: N. Foster 
111.2. Marine Mammal Commission Critical Issues: R. Hofman 
111.3. Regional Management Issues: C. Oravetz 

IV. Research Presentations 
IV.l. Stock Differentiation: L. Hansen 

IV.l.l. Herd Biodynamics Studies 
IV.l.l.l. IndianIBanana River: D. Odell 
IV.1.l.2. Mississippi Sound: L. Hansen 

IV.l.2. Behavioral Indices: R. Wells 

IV.2. Review of Localized Surveys: L. Hansen 
IV.3. Review of Mississippi Sound Abundance Estimates: R. Lohoefener 
IVA. Review of Chandeleur Sound Abundance Estimates: K. Mullin 
IV.5. Review of Regional Surveys Abundance Estimates: G. Scott 
IV.6. Review of Chandeleur Sound Model:K. Mullin 
IV.7. Surveys of Turtles and Oil Rigs: R. Lohoefener 
IV.S. Review of Quota Recommendations: G. Scott 
IV.9. Review of Monitoring Activities: G. Scott 

IV.9.l. Site-specific Monitoring: L. Hansen 
IV.9.l.l. Site-specific Monitoring, Sarasotarrampa Bays: R. Wells 
IV.9.l.2. Site-specific Monitoring, IndianIBanana Rivers: G. Patton 

IV.9.2. Strandings: D. Odell
 
IV.lO. Review of Dieoff and Ramifications: G. Scott
 
IV.lt. Review of Human-induced Mortality Estimates: G. Scott
 

V. Research Presentations: Large Whales 
V.l. Review of Prior Research Recommendations: G. Scott 
V.2. Right Whale Cooperative Research: T. Smith 
V.3. Humpback Whale Recovery Plan: H. Braham
 
VA. Image Processing: G. Scott
 
V.5. Catch History of Right Whales: L. Hansen 
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VI. SEFC Perceived Marine Mammal Research Needs: W. Nelson 
VI.1. Monitoring Research: G. Scott 
VI.2. Assessment Research: G. Scott 
VI.3. Dolphin Dieoff Research: G. Scott
 
VIA. Human-induced Mortality Research: G. Scott
 
VI.5. Stock Differentiation Res.earch: G. Scott 
VI.6. Large Whale Research: G. Scott 

VII. Review Team Research Recommendations: Review Team 

Adjourn, 1530, 3 May, 1989 .. 
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Mr. Larry J. Hansen 
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National Marine Fisheries Service 
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Appendix III 

Abstracted technical reports, contract reports,
 
and other reports on .marine mammals resulting from
 

SEFC research support.
 

Titles and Abstracts are categorized by the primary research actIvIty to which they pertain. 
Abstracts were composed for reports without abstracts. Some abstracts have been shortened from 
the original submission. Research category codes are as follows: 

A - Stock Abundance Research 
S - Stock Discrimination Research 
P - Stock Productivity Research 
D - Dolphin Die-off Research 
L - Large Whale Research 
R - Review, Planning, and Integrative Research Reports 
o - Other 

Titles and Abstracts are also footnoted. Footnotes are as follows: 

IStaff reports.
 
'?Contract reports.
 
3Reports resulting from partial SEFC support or collaboration, but which were not directly
 
contracted.
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2Asper, E.D., and D.K. Odell. 1981. Tursiops truncatus studies bottlenose dolphin local herd monitoring:
capture, marking, collection of biological data, and follow-up observations of marked animals. Final
Report, Contract No. NA79-GA-C-00027.

Between August and December, 1979, a study was conducted on the bottlenose dolphin (Tursiops
truncatus) population inhabiting the Indian and Banana Rivers on the east coast of Florida. Data were
collected on morphometries, blood chemistry, age, bacterial and fungal flora!fauna, biochemical geneties, mark
longevity, and the movements of marked animals (17 males, 8 females). Calves comprised 8.1% of dolphins
sighted. Some of the marked animals, particularly the males, seemed to move extensively up and down the
Indian River and some entered the Banana River. Herd structure appeared to be highly dynamic although
several animals were always seen together. Sightings of marked animals made after the study suggest that
some dolphins may move south as colder weather approaches.

3Asper, E.D., L.H. Cornell, D.A Duffield and D.K. Odell. in press. Hematology and serum chemistry values
in bottlenose dolphins. In S. Leatherwood and RR Reeves, (008.), the bottlenose dolphin. San
Diego, Academic Press.

Normal values and ranges for a panel of 31 hematology and serum chemistry tests are presented
for bottlenose dolphins. Values for these clinical tests were derived from long-term health records of
bottlenose dolphins at the Sea Worlds of California and Florida. Age-related differences in normal values
and ranges were found for total white blood cell count, the percentage of neutrophils and lymphocytes,
glucose levels, and various clinical enzyme activities (alanine aminotransferase, aspartate aminotransferase,
alkaline phosphatase, creatinine kinase and lactic dehydrogenase). Sex-related differences in normal values
and ranges were noted for iron and for total iron binding capacity. "Normal" values for the hematology and
serum chemistry tests for captive animals were compared with values obtained from wild bottlenose dolphins
in the Banana-Indian River complex of eastern Florida. The values were similar for most of the tests.
Statistically significant differences in mean values between captive and wild dolphins were seen in total white
blood cell count, in the percentage of neutrophils and eosinophils, in total protein, albumin and globulin
levels, and in serum urea nitrogen, cholesterol and triglyceride levels. The differences in the white blood
cell parameters and in the total protein, albumin and globulin levels suggest a greater antigenic challenge
for wild dolphins. The differences in levels of serum urea nitrogen, cholesterol, and triglycerides possibly
reflect differences in diet and exercise.

3Barros, N.B., and D.K. Odell. in press. Food habits of bottlenose dolphins (Tursiops truncatus) in the
southeastern United States. In S. Leatherwood and RR Reeves, (eds.), The bottlenose dolphin. San
Diego, Academic Press.

Stomach contents of 76 bottlenose dolphins stranded in the southeastern United States from 1973
to 1987 were examined. The most common food remains were from fish, but cephalopods and shrimp were
also found. Otoliths from 43 species, distributed in 39 genera and 25 families were found in the dolphin
stomachs. Twenty-nine prey taxa have not previously been among the known prey of bottlenose dolphins
in the western North Atlantic. Cephalopod beaks recovered from all stomachs represented 387 specimens
in 3 families. Important prey species, judging by frequency of occurrence and abundance in the stomachs,
are Bairdiella chrysoura, Micropogonias undulatus, Cynocion arenarius, Mugil sp. and Lolliguncula brevis.

Evidence from this study and others suggest that bottlenose dolphins are weaned at a body length
of 170 to 180 em. Geographic variation in diet was observed, coinciding with the availability of different prey
items in the environment. Stomachs of dolphins from Texas contained a greater diversity of prey taxa, greater
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numbers of prey items, and higher incidence of shrimp. We believe that some dolphins in this area feed on
trash fish discarded from shrimp boats.

Inshore dolphins prey primarily on bottom-dwelling fish in shallow estuaries and bays, whereas the
stomach of an offshore dolphin contained mainly cephalopods. No seasonal differences in diet were observed.
Males and females exhibited essentially the same prey composition. Although bottlenose dolphins seem to
have an opportunistic feeding behavior, most fish consumed were conspicuous sound producers, suggesting
some selectivity in the dolphins feeding strategies.

lBurn, D. 1987. Progress report of bottlenose dolphin beach surveys in the Mid-Atlantic region.
NMFSISEFC, Miami Laboratory, Coastal Resources Division Contribution ML-CRD-87/88-09.

In response to the Atlantic bottlenose dolphin die-off of 1987/88, aerial surveys were flown ,along
the coastline from Sandy Hook, NJ to Savannah, GA, to determine the magnitude and scope of the
mortality. Surveys were flown in late August, late September, and early November of 1987. Sightings of live
dolphins were scarce during the first survey, clustered around Virginia Beach, VA during the second, and
stretched along the barrier islands during the third. Sightings of dolphin carcasses closely followed the
pattern of live animals. The spatial/temporal pattern is in agreement with the hypothesized seasonal
migration of coastal bottlenose dolphins. The increase in sightings of dolphin carcasses south of Cape
Hatteras, NC during the third survey may reflect delayed mortality of migrating dolphins, or the spread of
a disease condition to previously unexposed segments of the population.

lBurn, D. 1988. NOANSmithsonian Cooperative Mid-Atlantic Bottlenose Dolphin Aerial Survey Program:
Final Report. NMFS/SEFC, Miami Laboratory, Coastal Resources Division, Contribution ML-
CRD-87/88-23.

In response to the Atlantic bottlenose dolphin die-off of 1987/88, aerial surveys were flown along
the coastline from Sandy Hook, NJ to Savannah, GA, to determine the magnitude and scope of the
mortality. Surveys were flown in late August, late September, and early November of 1987, and early January
and mid-March of 1988. Sightings of live animals and beached carcasses support the hypothesis of a coastal
migratory stock of bottlenose dolphins. The pattern seen in the first 3 surveys suggests a southward
movement of dolphins in the Autumn of 1987. The results of the fifth survey may highlight the returning
northward phase of the migration.

3Burn, D., D.K Odell and E.D. Asper. in review. A mark-resighting population estimate of the bottlenose
dolphin, Tursiops truncatus, in the Indian-Banana river complex of Florida. Submitted to IWC Special
Issue on non-lethal methods for estimating cetacean abundance.

This work represents an expanded analysis of data from Odell and Asper (1982). A total of 48
bottlenose dolphins were captured and marked between November 3-21, 1980. From December 1980 through
March 1982, 115 daily resighting cruises were conducted. Population estimates were calculated using the
Schnabel mark-recapture method. The overall population estimate for the study area was 553 (95% CI 500-
620). Seasonal population estimates show an increase in abundance during the summer months. Aerial survey
population estimates show the same seasonal trends, but the magnitude of the mark-recapture estimates is
about double that of the aerial survey estimates.
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IBurn, D. and G.P. Scott. 1988. Synopsis of available information on marine mammal-fisheries interactions
in the southeastern United States: preliminary report. NMFSISEFC, Miami Laboratory, Coastal
Resources Division, Contribution ML-CRD-87188-26.

The purpose of this report was to compile available data on incidental take of marine mammals
in the southeastern US waters, in order to estimate the nature and magnitude of bottlenose dolphin/fisheries
interactions. Stranding records from May, 1982 through May, 1987 were coded for various types of human
interactions, including: entanglement, mutilation, gunshot, propeller wounds, broken bones, and miscellaneous
interactions which did not fit into any defined category. Of these, entanglement was the most prevalent
interaction, with multiple records from Virginia (8), Florida (7), and North Carolina (3). A possible
interaction with the demolition of an offshore oil platform in Texas was noted for early April, 1986.

Direct observations of dolphin/fisheries interactions were sparse. Several fisheries and gear types were
observed to take dolphins during the course of their operations. The overall magnitude of this take could
not be determined from the data at hand.

2Caldwell, D.K., and M.C. Caldwell. 1983. A field guide to marine mammals of the southeastern United
States and Caribbean Basin. Prepared under Contract No, NA-82-GEA-00226.

This guide includes seals, sea lions, and manatees, as well as cetaceans. Drawings are provided for
each species for easy identification. There is a brief descriptive text for each species that includes sizes,
important features with especially useful ones in bold type, and expected habitat and geographical range.
Several species not expected in the southeast U.S. and Caribbean are included to aid in the identification
of any cetacean that might be encountered anywhere in the western North Atlantic. Tooth counts of and
other information on cetaceans are provided as an aid for identification of stranded animals.

2Carew, R., and S. Keer. 1981. Aerial surveys to estimate herd size and density of populations of bottlenosed
dolphins. Contract Summary Report, Contract No. NABO-GA-C-00029.

This report and other survey reports by R. Carew delivered 1980-83 are the contractor's summary
reports on the local aerial surveys of selected nearshore areas of the southeast United States, conducted
during 1980-83. These surveys were conducted under contracts NABO-GA-C-00029, NA81-GA-C-00016, NA-
.GA-C-00017, NA82-GA-C-OOOB,and NA82-GA-C-00015. The surveys were usually of embayments, with a
along shore transect just outside the embayments. The bottlenose dolphin was the primary target of the
surveys. These contract reports summarize the flight time, numbers of animals seen, dates of flights, etc. For
an analysis of the bottlenose dolphin sightings, see Thompson 1981a-c, 1982a-b, and Hansen and Scott, 1989.

2earter, G. 1983-6. Aircraft and data collection services in support of aerial surveys of Tursiops truncatus
and other cetaceans in the Gulf of Mexico waters.

This report and others by G. Carter are the contractor's summary reports on the regional aerial
surveys of the Gulf of Mexico, conducted during 1983-86. These surveys were conducted under contracts
NA83-GA-C-00031 and NA84-WC-C-06082. The surveys covered the U.S. Gulf waters from the shoreline
out to the 100 fathom isobath. The bottlenose dolphin was the primary target of the surveys, but records
were kept of all mammal sightings and of all turtle sightings. These contract reports summarize the flight
time, numbers of animals seen, dates of flights, etc. For an analysis of the bottlenose dolphin sightings, see
Scott et a1. 1989.
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1Clements, L.C., and D.E. Hoss. 1982. Synopsis of habitat alteration impact data on marine mammals in
the NMFS southeast region. Final Report to the SEFC Marine Mammals Program.

This review of the literature on habitat alteration includes information on one marine mammal, the
bottlenose dolphin, Tursiops truncatus. The intent of the report is to develop a list of perturbations that are
known to or may impinge on the habitat of marine mammals in the southeastern United States. Habitats
are briefly described and various alterations are referenced.

2Duffield, D.A. 1982. Tursiops truncatus genetics studies: Indian River 1980-1981. Final Report Contract No.
NA80-GA-C-00063.

Chromosome and enzyme profiles were obtained from blood samples taken from dolphins captured
and released in the Indian River, Florida. Principle findings are the clearly non-random distribution of
genotypic-types in the social units sampled as was seen in 1978 and 1979 sampling and identification of
individuals with very high levels of heterozygosity indicating crosses between the two basic genotypes found
in these units. These analyses would support an hypothesis of population differentiation in Tursiops combined
in this area with a clearly discernable pattern of reproductive exchange.

2Duffield, D. 1987. Investigation of genetic variability in stocks of the bottlenose dolphin (Tursiops truncatus)
and the loggerhead sea turtle (Caretta caretta). Contract Report NA83-GA-C-00036.

Bottlenose dolphin: An important requirement for stock management of the bottlenose dolphin
(Tursiops truncatus) is the definition and delineation of population boundaries, both in a geographic and
a genetic sense. As a considerable number of Tursiops are held in display facilities in the United States,
a unique opportunity exists to examine the distribution of genetic variability present in animals taken from
a variety of geographic locations along the Southeastern United States and from the Pacific. This study
compares allelic frequencies and levels of heterozygosity based on electrophoretic analyses of serum and red
blood cell proteins for Tursiops representative of capture sites extending along the Atlantic coast of Florida,
through the Florida Keys, to the Gulf of Mexico and in the Pacific, from Southern California through the
Gulf of California. There were no discrete allelic differences between any of the collection sites. Allele
frequency and genotypic profile differences provide some evidence for local sub-population differentiation,
however there is evidence, as well, for gene flow between collection areas. Adequate biochemical variability
exists in Tursiops to make this approach a useful tool for examination of the pattern of local area use by
bottlenose dolphin herds and for the detection of reproductive exchanges between these groups. It is
recommended that Tursiops stock management will require describing the sub-population structure of each
region, the use of that region overtime by different groups and the evaluation of reproductive exchange
between these groups.

Loggerhead sea turtle: This study was designed to test the applicability of biochemical and
chromosomal variation analyses for the genetic definition of breeding stocks of the loggerhead turtle, Caretta
caretta. Blood samples were obtained from loggerhead turtles, either as adults or hatchlings, from three
different collection sites along the Southeastern Atlantic Florida coastline. Electrophoretic and chromosomal
techniques used in part I. of this study were applied to these samples. No variability was detected for the
15 protein loci examined and although fluorescent R-banding of the chromosomes showed the presence of
potentially variable regions in the turtle karyotype, resolution was poor from the blood preparations and
variant pattern could not be resolved. These systems did not appear to have productive potential for
determining spatial differentiation of stocks in Caretta caretta.
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3Duffield, D., J. Chamberlin-Lea, J. Sweeney, D.K. Odell, RD. Asper and W.G. Gilmartin. In review. Use
of corneal cell culture for R-band chromosome studies on stranded cetaceans. In J. Reynolds and
D. Odell (eds.), Proceedings 2nd Marine Mammal Stranding Workshop, Miami, Fl, 3-5 December
1987.

The prolonged viability and uncontaminated nature of corneal cells in the intact eye make the cornea
a reliable source of cultured cells from post mortem animals. From corneal cell structure, a fluorescent R-
band staining technique was used to look at heteromorphic (variable) regions in the karyotypes of five
cetacean species which strand on United States coastlines (Feresa attenuata, Pseudorca crassidens,
Globicephala macrorhynchus, Kogia breviceps, and Megaptera novaeangliae). All of these species had numerous
heteromorphic R-band regions in their chromosomes with variants which differed in size and intensity. The
distribution of heteromorphic regions in these karyotypes was compared with Tursiops truncatu$. In M.
novaeangliae and T. truncatus, extra "marker" chromosomes were noted in the karyotypes of a few individuals.
The results suggest that R-band chromosome heteromorphisms, as well as the extra chromosomes, are
cytogenetic markers which can be used in population studies to assess parentage and to look at regional
population differences.

2Duffield, D. and R.S. Wells. 1987. Population structure of bottlenose dolphins: genetic studies of bottlenose
dolphins along the central west coast of Florida. Contract Report 40-WCNF-00366.

This report presents the results of a preliminary evaluation of the biochemical genetics of wild
bottlenose dolphins in the central west coast waters of Florida. As part of a long-term study of bottlenose
dolphin population biology and social behavior, this report examines the genetic relationships within and
between population units. Electrophoresis of blood proteins was used to compare a sampling of tagged and
naturally marked bottlenose dolphins known to be long-term residents of the Sarasota area with a sampling
of dolphins from nearby Tampa Bay and more southern Charlotte Harbor-Pine Island Sound coastal waters.
Five polymorphic red blood cell protein loci were used to compare allele frequency differences between these
samplings. The Tampa Bay and Charlotte Harbor-Pine Island Sound samples had similar allele frequencies,
while allele frequency differences were found between these two samples and the Sarasota sample. For two
of the protein loci, frequency differences were also found between the males and females of the Sarasota
sample. Distributions of genotypes differed among the samples. In the Tampa Bay and Charlotte Harbor-
Pine Island Sound samples there were a number of animals homozygous for a genotype that occurred with
less frequency in the Sarasota animals. Homozygosity was high in the Tampa Bay/Charlotte Harbor-Pine
Island Sound samples, whereas heterozygosity was high in the Sarasota sample. Based on the amount of
genotypic variation in the Sarasota resident group sampled, we propose that these resident dolphins are not
reproductively isolated from neighboring population units.

1Hansen, L.J. 1986. Dolphin aerial survey data from Florida waters April 1969-February 1971.
NOAA/NMFS/SEFC/Miami Laboratory, CRD ML-86-52.

The Florida Department of Natural Resources conducted aerial surveys during 1969-1971 to
determine the abundance and distribution of the Portuguese man-of-war (Physalia physalia). Records of
dolphin sightings were also kept during these surveys. Because of the manner in which the data were
collected, density estimates could not be made. The data were analyzed primarily for the sighting rate of
dolphin herds in four areas of Florida coastal waters. The mean herd sizes and frequency distribution of herd
sizes were similar to that of other surveys of Florida waters. The sighting rate varied significantly by season,
weather, and area. The length of the flights (hours in the air each day) had a significant inverse effect on
the sighting rate. Small aircraft were used for these surveys, and it seems apparent that observer fatigue was
responsible for the decline in sighting rate as the length of the flight increased.
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A,O lHansen, L.J. in press. California coastal bottlenose dolphins. In: S. Leatherwood and RR Reeves, (eds.),

The bottlenose dolphin. San Diego, Academic Press.

Photo-identification surveys, conducted during 1981-83, were used for estimating the size and other
features of the southern California coastal bottlenose dolphin (Tursiops truncatus) population. Historical
sighting records, collected during 1970-83, were reviewed for information on seasonal and daily patterns, and
for effects of tidal state on group size and habitat usage patterns. The best population estimate was 240.
Dolphins from the population were observed from Ensenada, Mexico, north to Monterey (over 800 kIn of
coastline), but the normal northern end of the range was Seal Beach. About 58% of the identified dolphins
were resighted, and 17% exhibited some site fidelity for the San Diego Co. area. Calves represented 7.15%
of the population and were. present year-round, with a peak in the fall. No seasonal patterns in group size
or sighting frequency were evident, and no statistically significant daily patterns were observed in group size.
Group size was larger as tide height increased, and the tidal state (ebb or flood) appeared to' have an
influence on habitat usage patterns. In San Diego Co., dolphins seemed to prefer the area between La. Jolla
and South Carlsbad, and this may have been related to a greater abundance of food resources, due to the
presence of lagoon mouths and offshore kelp beds.

A,O lHansen, L.J. and RH. Defran. in review. Comparison of California bottlenose dolphin photoidentification
studies. Submitted to IWC Special Issue on non-lethal methods for estimating cetacean abundance.

Different resight rates of bottlenose dolphins were obtained in separate photoidentification studies
carried out in the coastal waters of north San Diego County, California. Specifically, a subset of Hansen's
data showed strong site fidelity to the area while Defran's data set contained no such evidence. In an attempt
to integrate the data sets possible methodological differences were evaluated and the following conclusions
reached: 1) photoidentification procedures differed but both were judged effective in detecting resights; 2)
survey effort did not contribute to resight differences; 3) photographic efficiency within and across surveys
was comparable for both studies; 4) when Hansen's frequently sighted subset was excluded, resight rates for
other identified dolphins were comparable. Thus, it appears that the observed different resight rates reflect
a real shift in the site fidelity patterns displayed by some dolphins within the study area. The EI Nino event
of 1982 occurred between the studies, and probably precipitated or contributed importantly to the
hypothesized shift i,n site fidelity patterns.

A lHansen, L.J. and G.P. Scott. 1989. Bottlenose dolphin densities in five selected southeastern United States
areas during 1981-83. NMFS/SEFC, Miami Laboratory, Coastal Resources Division, Contribution
ML-CRD-88189-08.

One year seasonal aerial surveys for bottlenose dolphins were conducted during 1981-83 in five areas
of the southeastern U.S.: the Houma, Louisiana, area (Terrebonne and Timbalier Bays); Choctawhatchee
Bay, Florida; Pensacola Bay, Florida; Key West, Florida, area; and the Savannah, Georgia, area. A single
engine, high wing aircraft was used for the surveys. The data were collected in a format so as to allow
density estimation with line-transect estimators. The high and low estimates (dolphins/nm2) for each area
were as follows: Houma, summer 1.477, winter 0.615; Choctawhatchee Bay, summer 1.005, spring 0.953;
Pensacola Bay, insufficient sightings (2); Key West, winter 0.437, summer 0.169; Savannah, summer 1.155,
winter 0.686. The variation in density by season appeared to be significant only for the Houma area.
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2Hersh, S.L. 1987a. Mortality, natality, migration and organismic growth rates of bottlenose dolphins (Genus
Tursiops): a review and management considerations. Contract Report 4O-GENF-700715.

For the successful management of any population; information is required not only for population
size, but on the trends in size over time. The primary sources of change in population size are birth, death,
and the physical movement of individuals into or out of the population (immigration/emigration). Little is
known about the rates of these processes for bottlenose dolphins (genus Tursiops). This paper is a review
of the relevant literature on these topics and on orgasmic growth rates, which directly affect birth rates
through attainment of sexual maturity and which may be specific to each breeding stock.

Reported mortality rates for Tursiops populations vary from about 7-14%. These values fall within
the range of mortality estimates for other cetaceans. Seasonal variation in mortality rates appears greater
at high latitudes than in warmer regions. Studies using large sample sizes seem to indicate equal mortality
rates between sexes. Mortality among younger age classes appears high relative to older animals. This-pattern
coincides with a "U" shaped mortality curve. Estimates of the percent calves present for Tursiops populations
in the southeastern US waters range from 2.1-12.5%, with the majority of values clustering around 7-10%.
Specific areas within a population's normal home range may be preferred nursery grounds. Very little
information is available on rates of immigration and emigration. One source suggests these rates are low,
on the order of 2-3%. Growth curves of Tursiops appear similar, although average adult body length and
birth length may vary. Rapid growth occurs in the first year or two, with a gradual leveling off toward
asymptotic length at about 10 years of age. Attainment of sexual maturity occurs later in males than in
females. There appears to be little or no difference in adult length between the sexes, but differences in
growth rates, especially during early years, need to be investigated.

2Hersh, S.L. 1987b. Stock structure of bottlenose dolphins (Genus Tursiops) in the southeastern U.S.: a
review and management considerations. Contract Report 40-GENF-700715.

Discriminating between stocks of Tursiops is a difficult task complicated by the uncertain systematic
relationships existing at the species level. This report deals with a synopsis of the systematic literature,
followed by an examination between coastal and offshore bottlenose dolphins, and observed differences
between separate and coastal populations.

The systemaiics of the genus Tursiops are poorly defined, and a revision is needed. The practice of
referring to all bottlenose dolphins as T. truncatus has led to confusion in the literature. When faced with
a lack of systematic evidence which identifies specimens or populations of bottlenose dolphins as belonging
to a particular species, these animals are probably best referred to as Tursiops spp.

In several regions of the world, 2 forms of Tursiops appear to occur. The larger of the two forms
tends to occupy cooler and/or deeper waters than the smaller, usually coastal form. There appear to be
definite morphological differences (other than size alone) between these two forms in the southeastern US.
Biochemical genetics studies provide evidence for restricted reproductive exchange between coastal and
offshore forms and correlate well with results of morphological studies. Apparent genetic differences have
been observed among coastal populations of Tursiops also. The author recommends continued management
of coastal groups of dolphins under the assumption of restricted genetic exchange until more is known about
exchange rates and the potential effects of altering these rates.
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2Hersh, S.L 1988a. Age class distribution of bottlenose dolphins stranded during the east coast die-off of
1987/1988. Contract Report 45-WCNF-800633.

This work was conducted as part of the SEFC's investigation of the 1987-88 diooff of bottlenose
dolphins along the U.S. east coast. Teeth were taken from bottlenose dolphins that stranded during the
diooff and ages were estimated from the number of growth layer groups in the dentine. There was no
significant difference between the age class distributions from the northern and southern rages of the diooff,
and males and females of each age class were affected equally. All age classes (newborns to 25+ years old)
were affected during the diooff. Proportionately more subadult dolphin (ages 5-9) stranded during the diooff
than in previous studies.

2Hersh, S.L. 1988b. Analysis of skull and body morphometries of bottlenose ciolphins stranded during the
1987/1988 east coast die-off. Contract Report 45-WCNF-800633.

This work was conducted as part of the SEFC's investigation of the 1987-88 diooff of bottlenose
dolphins along the U.S. east coast. Two types of bottlenose dolphins are believed to exist along the U.S.
east coast: a smaller, shallow water form, and a larger, deep water form. These forms can be distinguished
by differences in hemoglobin type, and comparisons of skull and body morphometries indicate the forms
differ in both size and shape. The purpose of this work was to determine if the diooff affected both types
of bottlenose dolphin. The results indicate that the observed mortality anomaly affected primarily, if not
exclusively, coastal, shallow water bottlenose dolphins.

3Hersh, S.L, D.K. Odell and E.D. Asper. in press. Bottlenose dolphin (genus Tursiops) mortality patterns
in the IndianlBanana River system of Florida. In S. Leatherwood and RR Reeves, (eds.), The
bottlenose dolphin. San Diego, Academic Press.

Data on sex, length, age and date of discovery were collected from 170 bottlenose dolphin (genus
Tursiops) carcasses found beached along the IndianlBanana River system from January 1976 through
December 1983. The mean number of beached carcasses per year was 19.5. Based on population size
estimates in the literature, this represents minimum annual mortality of about 7-9%. Mortality appears
seasonally uniform in most years and does not appear to differ according to sex. Mortality rates are
apparently higher in newborn animals than in other age categories. Caution is recommended when inferring
population parameters from beaching data unless reporting effort is consistent, carcass recovery rate is high
and independent data on population size and structure are available.

3Hersh, S.L, D.K. Odell and E.D. Asper. in review. Sexual dimorphism in bottlenose dolphins from the east
coast of Florida. Submitted to Marine Mammal Science.
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Skulls of 69 bottlenose dolphins (genus Tursiops) from the IndianlBanana River on the east coast I
of Florida were examined for evidence of sexual dimorphism. Results of t-tests on 28 morphological and
4 meristic skull characters indicate that males have slightly more teeth than females in all 4 arcades. Results
of covariance analysis, employed to account for variation in size, indicate minor dimorphism in parietal width I
of the skull. Twenty body measurements of 29 Tursiops originating in the same area were also analyzed fort
is to document the status of the Gulf of Mexico aerial survey data base. Sections on record format and data
codes are provided for potential data base users. Also included is an audit trail for each survey describing
data editing and quality control procedures. I

I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

A

a

65

3Mullin, K.D. 1988. Comparative seasonal abundance and ecology of bottlenose dolphins (Tursiops nuncatus)
in three habitats of the north-central Gulf of Mexico. Ph.D. dissertation, Mississippi State Univ.,
Mississippi State, MS. 135 pp.

Bottlenose dolphins (Tursiops nuncatus) were studied in 3 separate but related field investigations
in the Gulf of Mexico from 1985 to 1987. The primary objective of research conducted near Chandeleur
Sound, Louisiana was to determine the relationship of dolphin densities, herd behaviors, herd sizes,
geometric herd formations and numbers of calf dolphins to habitat and season. Seasonal abundance and
distribution of dolphins were monitored in all available habitats (salt marsh, shallow sound, gulf) for 1 year
using line transect methods. The application of line transect methods was examined in detail for possible
biases. Dolphin densities (dolphins/km2) were seasonally variable within each habitat. Densities were usually
largest in gulf waters (0.35 to 0.58) with a winter peak and smallest in the marsh with a fall peak (0.16 to
0.36). Seasonal herd sizes were always greatest in the gulf (6.4 to 14.6), intermediate in the sound' and least
in the marsh (3.7 to 5.4). Dolphin herds were distributed throughout each habitat seasonally. Dolphin herd
behaviors occurred with the following frequencies: resting/milling, 39%; traveling, 24%; play/sex, 12% ; and
feeding, 25%. In feeding dolphin herds, 75% were observed feeding individually with the remainder involved
in cooperative feeding or feeding related to the shrimp fishery. Eight general, reoccurring dolphin geometric
herd formations were recognized. A population model was constructed to predict vital population parameters
based on the number of calves observed (3%).

Spring and fall aerial surveys were conducted in 7 study areas located throughout the near-shore
. United States Gulf of Mexico waters in 1987 in order to document the abundance and distribution of

bottlenose dolphins. Spring and fall populations were estimated to be 16,892 + 3,628 and 16,089 + 3,338
respectively. Bottlenose dolphins were found in all near-shore waters searched.

A study was conducted to develop a correction factor for aerial survey density estimates. Aerial
surveys were thought to yield negatively biased estimates compared to boat surveys. A series of comparative
estimates were made in Mississippi Sound but results were inconclusive.

30dell, D.K. in review. A review of the Southeastern United States Marine Mammal Stranding Network:
1978-1987. In J. Reynolds and D. Odell (eds.), Proceedings 2nd Marine Mammal Stranding
Workshop, Miami, Fl, 3-5 December 1987.

The Southeastern United States Marine Mammal Stranding Network was formally organized in 1977.
In the decade from 1978 to 1987, network volunteers reported 2381 cetaceans, including 74 sightings of live
whales, and 3 stranded hooded seals. Cetaceans included 5 species of mysticetes and 23 species of
odontocetes. Florida and Texas had the most reports with 1081 and 567, respectively. The bottlenose dolphin,
Tursiops truncatus, and the pygmy sperm whale, Kogia breviceps, were the most common singly stranded
animals with 1472 and 224 reports, respectively. Twenty-one mass strandings of 9 species of odontocetes were
reported. Seventeen of the mass strandings were in Florida, 2 in Louisiana, and 1 each in Texas and North
Carolina.

Although the number of network volunteers has increased over the decade and record keeping has
changed from manual to electronic, more attention must be given to the quality and quantity of data
gathered, including species verification. Uniform improvement will require resources that go beyond the
limits of volunteerism. Stranding networks are an almost untapped resource for gathering basic data on
marine mammals.
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20dell, D.K., and E.D. Asper. 1982. Live capture, marking, and resighting of bottlenose dolphins, Tursiops
truncatus. Final Report, Contract No. NA80-GA-C-00063.

A study to collect biological data on and assess the 'discreteness' of the population of bottlenose
dolphins, Tursiops truncatus, inhabiting the Indian/Banana River complex of the east central coast of Florida
was initiated in November 1980 with the capture and marking of 49 individuals (29 males, 20 females), and
recapture of 13 previously marked animals. A second cruise to recapture marked animals occurred in
October 1981 and resulted in the handling of 21 marked and 2 unmarked animals. Resighting of marked
animals began in December 1980 and concluded in March 1982. The resighting effort resulted in 776
sightings which included a total of 4385 animals of which 601 were marked. Other observations were made
from land during inclement weather and sightings of marked animals were solicited from the public. Marked
animals were never seen or reported outside the river system. This and biochemical geneties studies indicate
a very discrete population. However, there may be a second population of subgroup in the southern portion
of the Indian River. Morphometries, blood chemistry, endocrinology, and microbiology were also profiled
for the animals handled. There was no indication that any of the handling procedures had any observable
adverse impact on the population.

30dell, D.K., and E.D. Asper. in press. Distribution and movements of freeze-branded bottlenose dolphins
in the Indian and Banana Rivers, Florida. In S. Leatherwood and R.R. Reeves, (eds.), The bottlenose
dolphin. San Diego, Academic Press.

One hundred thirty-four bottlenose dolphins (Tursiops truncatus) were captured, freeze-branded and
released in the Indian River, Florida, between March 1977 and March 1982. During the most intensive phase
of the study (August 1979 - March 1982) 74 dolphins were branded.

Twenty-eight were recaptured once and three recaptured twice. Field observations of branded animals
were carried out to assess the overall movements of these animals in order to determine if this population
of dolphins should be considered as a unit distinct from Tursiops in the nearby ocean. During over 1200
hours of field effort, 102 of the branded dolphins were seen at least once and some as many as 40 times.
With rare exceptions, the branded dolphins stayed in the Indian and Banana rivers in the general vicinity
of the capture sites. The length of individual ranges (north - south dimension) averaged 33 km in the Indian
River. While none of the branded dolphins were ever seen or reported in the adjacent Atlantic Ocean, two
dolphins moved well beyond the main Indian River study area but stayed in the IntraCOastal Waterway. Since
branding started in 1977, 10 branded dolphin have been found dead within the original study area. No dead
branded dolphins have been found in the ocean beaches. The data on the distribution of live branded
dolphins and the recovery sites of dead branded dolphins indicate that the Tursiops population in the Indian
and Banana rivers represents a distinct unit.

20dell, D.K., and A Schneyer. 1983. Age estimation and hormone analyses for bottlenose dolphins, Tursiops
truncatus, from Mississippi. Final Report, Contract No. NA82-GA-C-00023.

Tooth samples for aging and blood samples for hormone analyses were collected from about 50
bottlenose dolphins captured and released in the Mississippi Sound during the summer of 1982. The animals
were injected with oxytetracycline to serve as a future age marker and a precautionary antibiotic. Age/length
analysis is presented and values are given for blood serum levels of testosterone, estrogen, and progesterone
as appropriate for the sex of the animal. Between 5 and 9 years, males tended to show typical prepubertal
levels of testosterone, which was not measurable in younger animals. Serum estradiol in females tended to
increase with age with higher levels starting at approximately 5 to 6 years of age. Similarly, serum
progesterone increases after age 6, and together these data indicate the onset of puberty in this population.
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lOwen, RE., and G.R Carter. 1987. Photogrammetric studies of bottlenose dolphins. NMFS/SEFC, Miami
Laboratory, Coastal Resources Division, Contribution CRD-87188-02.

This paper discusses the techniques employed to photogrammetrically measure bottlenose dolphins
of the inshore and offshore waters of Cape Hatteras and of the northern Gulf of Mexico. Photographs were
obtained during low-level flights over the study areas. Camera systems provided both 2-dimensional and
stereo imagery. Much of the discussion deals with the sources of bias and error associated with obtaining
and mensuring the images.

2patton, G.W., S.D. Gilliland and D.T. Gross. 1981. Marine resighting and monitoring of 25 'l'ursiops
truncatus (dolphins) in the coastal area of mid-eastern Florida. Final Report, Contract No. J~A8O-
GA-C-0041 W.

Resighting and monitoring of 25 serially tagged dolphins in the Indian/Banana River complex of
Florida was performed over the period August-December, 1980. Systematic surveys by boat resulted in data
for 188 dolphin herds, 74 of which contained tagged animals. Measurements and information recorded
included water temperature and depth, salinity, conductivity, wind speed and direction, percent cloud cover,
numbers of adults and calves, sighting cues and distance, herd and individual behaviors, herd direction and
approximate speed, associated fauna and the identification (tag) number when present One hundred seventy
one photos taken of 39 of the 54 sighted tagged dolphins and all of the 12 naturally-marked animals were
catalogued. The freeze-brand tagging technique was evaluated and found to be adequate for identifying
individuals in a program of regular resighting effort.

1Powers, J.P. (editor). 1984. Report of the second Southeast Fisheries Center stock assessment workshop.

This document summarizes the reports presented at the second SEFC stock assessment workshop.
The report covers marine mammals and turtles. For bottlenose dolphins, the topics covered were: fisheries
(historical and live-capture); stock structure; status of the stocks; effect of current management procedures.
The report recommended continued collection of data to assess abundance and for examination of stock
structure and life stage modeling. It was also recommended that assessments for monitoring abundance could
be made at intervals of 5 or more years.

2Reeves, RR and E. Mitchell. 1987. Shore whaling for right whales in the northeastern United States.
Contract Report NA85-WC-C-06194.

As part of a broad review of the history of exploitation of right whales, Eubalaena glacialis, in the
western North Atlantic, this study attempted to document the removals by shore whalers along the US
Atlantic coast from Maine to Florida. In addition to an extensive literature search, which included coverage
of some relevant series of newspapers, we searched sources for information on shore whaling. Data extracted
from published reviews of shore whaling in New England, New York, and New Jersey were tabulated along
with data from sources not previously used or cited. The resulting catch tables provide a crude and
incomplete summary of removals by area and year.

The catch history for the western North Atlantic stock of right whales, as reconstructed to date, is
incomplete, and any attempts to estimate early population size for comparison to the present population
size must be made with caution. Beginning in the first half of the nineteenth century, there is better
documentation for shore-based catches due to the availability of newspapers written for whaling readerships,
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and for pelagic catches due to the relatively large surviving sample of logbooks and journals. However, by
this time the period of greatest catch of Northwest Atlantic right whales was long past.

Based on the incomplete cumulative kill during 1700-1709 (at least 245 right whales), there certainly
were at least some hundreds of right whales in the western North Atlantic in the late seventeenth century.
There is little doubt that the kill between Nova Scotia and Florida from 1680 to 1730 was higher than could
have been made from a whale population of a few hundred, which is the estimate for the western North
Atlantic stock's size in recent years.

Further research should involve a more extensive newspaper search and broader regional coverage,
to take account of removals from the same whale stock in eastern Canadian waters.

3Reeves, R.R. and E. Mi'tct1ell. 1988. History of whaling in and near North Carolina. NOAA Technical
Report NMFS 65. 28 pp.

This study aims to reconstruct the history of shore whaling in the southeastern United States,
emphasizing statistics on the catch of right whales, Eubalaena glacialis, the preferred targets. The earliest
record of whaling in North Carolina is of a proposed voyage from New York in 1667. Early settlers on the
Outer Banks utilized whale strandings by trying out the blubber of carcasses that came ashore, and some
whale oil was exported from the 1660's onward. New England whalemen whaled along the North Carolina
coast during the 1720's, and possibly earlier. As some of the whalemen from the northern colonies moved
to North Carolina, a shore-based whale fishery developed. This activity apparently continued without
interruption until the War of Independence in 1776, and continued or was reestablished after the war. The
methods and techniques of the North Carolina shore whalers changed slowly: as late as the 1890's they used
a drogue at the end of the harpoon line and refrained from staying fast to the harpooned whale. They
seldom employed harpoon guns, and then only during the waning years of the fishery.

North Carolina is the only state south of New Jersey known to have had a long and well established
shore whaling industry. Some whaling took place in Chesapeake Bay and along the coast of Virginia during
the late 17th and early 18th centuries, but it is poorly documented. Most of the right whales taken off South
Carolina, Georgia, and northern Florida during the 19th century were killed by pelagic whalers. Florida is
the only southeastern state with evidence of an aboriginal (pre-contact) whale fishery. Right whale calves
may have been among the aboriginal whalers' targets .

. lScott, G.P. (ed.). 1985. Report of the working group on NEFC/SEFC marine mammal research. Results
of the meeting held 8-9 January, 1985. NOAA Technical Memorandum NMFS-SEFC-I68. 27pp.
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A two day meeting of SEFC and NEFC representatives and others was held to discuss current status I
of information on large whales within each Center's jurisdiction and to determine and prioritize current
research needs necessary for proper management of these species. The types of information reviewed
included: stock identification, present/virginal stock size, historical/present distribution, food
habits/consumption, genetics, recruitment, etc. The potential impacts of human activities (fisheries, oil and I
gas, pollution, etc.) were evaluated and prioritized by species. The resulting report provides an outline of
research needs to guide future coordinated research efforts on large whales in the Northeast and Southeast
Regions. Overall, human activities were estimated to have the greatest potential impact on right whales, the I
least on blue whales.

I
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IScott, G.P. 1988. Precision of cetacean pilot survey abundance indices from the 1986187 AMLR krill survey
cruise. NOAA/NMFS/SEFC/Miami Laboratory, Coastal Resources Divisiori Contribution No. CRD-
87188-33.

Correlation of interannual variations in the Antarctic predator community with variations in the prey
field (krill) is an objective of AMLR The ability to meet this objective is a function of the degree of
interannual population variation that can be detected in both the predator and prey fields. This note is
directed at assessment of the degree of change detectable in minke whale 'relative abundance by analysis of
the variation in indices of abundance estimated from data collected during a pilot sampling survey for
cetaceans on board hydroacoustic cruises for krill. The data analyzed indicate that changes in minke whale
abundance within the AMLR sampling area likely need to be >35% between sampling periods, in the best
case, for the sampling techniques applied to detect "significant" differences between intersample index values.

IScott, G.P. in press. Management oriented research on Tursiops truncatus at the Southeast Fisheries Center.
In: S. Leatherwood and RR Reeves, (eds.), The bottlenose dolphin. San Diego, Academic Press.

Since the Marine Mammal Protection Act (MMPA) of 1972 came into force, more than 440
bottlenose dolphins, Tursiops truncatus, have been permanently removed from the wild for public display and
scientific research. Most were taken from the coastal marine waters of the southeastern United States. The
National Marine Fisheries Service is the agency responsible under the MMPA for management of the live-
capture fishery and the Southeast Fisheries Center (SEFC) is responsible for developing management
recommendations for the fishery in southeastern U.S. jurisdictional waters. Annual allowable take for the
seven management areas in the southeast is based on the 2% quota rule recommended by the Marine
Mammal Commission and on the conservative assumption that the population of bottlenose dolphins in the
region consists of numerous genetically isolated, local stocks and seasonally sympatric, transient stocks. The
assumption is supported by the results of research on local abundance, dynamics of herds, and biochemical
genetics of this species. Current SEFC research on bottlenose dolphins is directed at further testing of the
stated assumption and evaluating the 2% quota rule. The current research includes analysis of distribution
and abundance patterns in selected regions, photogrammetric analysis, and further studies of biochemical
genetics and herd dynamics.

1Scott, G.P., J. Begnigno, R Brumstead, R Ford, R Gracy and P. Montanio. 1982. Summary of completed
and on-going work related to the conservation and protection of possible local populations of

, bottlenose dolphins in the southeast United States.

The information presented in principally tabular format represents a summary of ongoing and
completed research directed at the conservation and management of Tursiops truncatus in the Southeast
region. The summary is centered on NMFS-sponsored research and research sponsored by other agencies,
but which has been used in the development of the SEFC Marine Mammal Program and for management
recommendation for T. truncatus,. As such, the summary does not include all research conducted on T.
truncatus. The report is divided into six sections as follows: existing management scheme, nature and results
of local surveys, nature and results of marking/tagging studies, nature and results of other relevant studies,
nature and extent of take, and reports/publications/references.
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1Scott, G.P.and D.M. Bum. 1987. The potential impact of the 1987 mass mortality on the Mid-Atlantic
offshore stock of bottlenose dolphins. NMFSISEFC, Miami Laboratory, Coastal Resources Division
Contribution ML-CRD-87188-1O.

During the summer months of 1987, an unusually high number of bottlenose dolphins, Tursiops
truncatus, stranded on the beaches from New Jersey to the Carolinas. As part of the multi-agency
investigation, the National Marine Fisheries Service initiated an aerial sampling survey of the Mid-Atlantic
region in late August, 1987. The objective of this survey was to collect information for comparison with
baseline data, to allow for an assessment of the impact of the mortality on dolphin populations.

The study area was based on survey blocks "G" and "H" modified from the Cetacean and Turtle
Assessment Program (CETAP) into nearshore and offshore strata. The approximate area surveyed included
waters from the barrier islands to the 1000 fathom isobath, from northern New Jersey to the Virginia/North
Carolina border. Nearly 1200km of trackline was surveyed over a total of 3 suitable sampling days. In the
near-shore stratum, 2 "on-effort" and 3 "off-effort" dolphin sightings were recorded. By comparison,. in the
offshore stratum, a total of 10 "on-effort" and 2 "off-effort" dolphin sightings were recorded. Densities
computed from these values suggest the offshore density is 4 or more times that of the inshore.

Under the stated assumptions of this analysis, the evidence suggests that in the offshore stratum,
there is approximately a 60% chance of a decline in the population abundance"index in the offshore stratum.
Data were insufficient for a valid comparison for the inshore stratum.

1Scott, G.P., D.M. Bum, L.J. Hansen. 1988. The dolphin dieoff: long term effects and recovery of the
population. Proceedings: Oceans '88. IEEE Cat. No. 88-CH2585-8. Vol. 3:819-823.

The 1987-88 mortality of bottlenose dolphins (Tursiops truncatus) along the U.S. Atlantic coast was
an order of magnitude greater than the prior three year average primarily due to an apparent disease
epidemic. Although both coastal and offshore stocks of dolphins are believed to inhabit the waters off the
east coast, population surveys and biological samples from stranded and live-captured animals suggests that
the observed mortality was principally from a mid-Atlantic coastal, migratory stock of dolphins. Available
data suggest a decline of at least 53% in the stock abundance may have occurred. If this degree of reduction
has occurred and this stock proves to be reproductively isolated, then the stock is likely below its optimum
sustainable population (aSP) level, and thus a depleted stock. Population trajectories from a 53% reduction
level were simulated using a range of vital rate and other demographic parameter values. Under the
parameter assumptions used for calculations, no combinations resulted in trajectories toward extinction. The
resulting distributions of recovery time to the lower limit of asp were strongly skewed. In the absence of
human-induced mortality, the median time to recovery was 32.5 yr (range, 14-90 yr). Under the assumption
of a cOnstant human-induced mortality rate equal to estimates of pre-event rates, the time to recovery
estimates ranged from 18 to 100+ yr with a median time to recovery of 50.5 yr. In more than 20% of the
cases simulated with human-induced mortality, recovery was not achieved within 100 yrs.

lScott, G.P., D.M. Bum, L.J. Hansen and R.E. Owen. 1989. Estimates of bottlenose dolphin abundance in
the Gulf of Mexico from regional aerial surveys. CRD-88189-07.

Aerial sampling surveys of the US Gulf of Mexico waters were conducted between September, 1983
and February, 1986. Seasonal sampling of the 359,OOOkm2study area was completed to allow estimation of
region-wide abundance of bottlenose dolphins (Tursiops truncatus). Under the assumption of no net
movement between sampling regions and sampling periods it was estimated on average between 35,000 and
45,000 bottlenose dolphins may live in US Gulf of Mexico waters of depths 183m or less. The dominant
proportion of these animals appear to inhabit waters of greater than 18.3m. The data were stratified to allow
estimates sufficient for quota recommendations for managing the live-capture fishery for bottlenose dolphins
in the Gulf of Mexico.
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IScott, G.P., L.J. Hansen and D.M. Bum. 1988. Preliminary report on: status of bottlenose dolphin stocks
in the US Gulf of Mexico and US Atlantic Ocean. CRD-87188-23.

The purpose of this report is to present an overview of the status of bottlenose dolphin stocks in
the US Gulf of Mexico and US Atlantic Ocean. The document includes sections on stock differentiation,
spatial and temporal distribution, existing population levels, incidental take by commercial fisheries, optimum
sustainable population (OSP), and impact of incidental take. In many areas, information was generally scarce,
particularly regarding existing population levels and OSP determination. Of particular interest are the
sections on incidental take by commercial fisheries, which suggest that several fisheries may have a
detrimental effect on bottlenose dolphin populations, and in the case of the Atlantic coastal migratory stock,
may have a delaying effect on the recovery of this stock.

3Scott, G.P., RD. Kenney, RE. Owen, M.AM. Hyman and H.E. Winn. 1985. Biological and physical
oceanographic correlatives to cetacean density distribution in the Great South Channel. ICES. C.M.
1985/.N:6.

The Great South Channel (GSC) has been shown to be a high-use area for cetaceans off the New
England coast: Aircraft- and ship-based sampling was used to characterize this region during the spring of
1981 to allow a correlative analysis of the factors which may influence the observed marine mammal biomass
density distribution.

The bathymetry of the area is hypothesized to induce upwelling of southerly flowing Gulf of Maine
intermediate water over the 100m sill of the GSC. Above-surface IR sensor data and surface chi-a,
phytoplankton biomass, and chlorophyll fluorescence indices were lower upstream of the observed surface
thermal front while zooplankton and cetacean biomass densities were higher. Hydroacoustic samples and
333u bongo net samples suggest a densely packed prey biomass concentrates on the bottom water layer
upstream of upwelling at depths of 123-135m. The zooplankton observed in the GSC during May was
principally stageVCalanus finmarchicus, with densities ranging to 6 times those previously reported in the
Gulf of Maine. It was inferred that the high cetacean biomass observed in the GSC area was in response
to prey concentration in the area that resulted from the interactions of upwelling and prey behavior.

3Scott, G.P., RD. Kenney, T.J. Thompson and H.E. Winn. 1983. Functional roles and ecological impacts
of the cetacean community in the waters of the northeastern U.S. continental shelf. ICES C.M.
1983/N:12.

This analysis was directed at quantifying the functional role of the cetacean community in the four
major marine ecosystetns off the northeastern U.S. coast (Gulf of Maine, Southern New England and Mid-
Atlantic Bight). Biomass density distributions and diversity indices suggest distinct differences between the
systems identified. Ichthyophagous cetaceans were found to dominate the total biomass throughout, however,
planktonophagous cetaceans proved to be significant consumers on Georges Bank and in the Gulf of Maine,
and teutophagous cetaceans were significant in the Southern New England, Mid-Atlantic Bight and Georges
Bank systems. Temporal differences in regional utilization, reflecting migratory behaviors and principal prey
item distributions were also observed. Estimates of total annual consumption of finfish, squid, and
zooplankton indicate the large energetic demands that cetaceans place on the systems. Cetacean gross
biomass production was estimated to represent about 14.5% of the estimated annual rate of finfish
production on Georges Bank. Estimates of the energetic demands of the cetaceans on the three ecosystems
were used in a simplified trophic model to evaluate energy flow to the cetacean biomass. The model results
in cetaceans accounting for at least 9.5 - 31.0% of the measured primary productivity in the system. The
nitrogen recycling contribution by cetaceans was found to be relatively minor compared to zooplankton and
physical contributions to the N-flux on Georges Bank and in the Gulf of Maine. Cetacean density
distribution data suggest that N fluxes ranging to 1.83 x 109 ug-at N/sec may have significant impacts on
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small regions within the systems. These levels of consumption and recycling lead to the inference that the
functional role cetaceans play in the systems is not small, and that this biomass needs to be considered in
multispecies fisheries management models.

2Shane, S.H. 1987. Bottlenose dolphin abundance and individual home range patterns: Sanibel Island,
Florida. Contract Report 40-WCNF-502401.

This paper discusses the abundance and home range patterns of bottlenose dolphins around Sanibel
Island, Florida. The abundance estimates and calculations of home range are based upon photoidentification
of 126 recognizable individuals during April 1985 to May 1986. The population size was estimated by
estimating the proportion of identified dolphins in a typical pod. This proportion was determined· using a
subsample of pods which met certain criteria. The resulting proportion was used to calculate the. total
population size. The population size was estimated to be 286 (95% CL = 224-397). Home range patterns
were evaluated by mapping out where each identified dolphin was found. Home ranges were estimated for
17 dolphins and varied from 15 to 65 km2 with an average size of 35.4 km2.

2Smith, O.B. and G.W. Patton. 1988. Aerial surveys of the Indian/Banana Rivers bottlenose dolphin
population: initial analysis. Interim data analysis report, Contract 50-WCNF-7-06152.

In 1987, the SEFC initiated a three-year, low-level monitoring study of the IndianlBanana Rivers
bottlenose dolphin population. The monitoring is designed to be able to detect a major change in the
population size (other than seasonal). Aerial surveys are being conducted seasonally. The data collection
is being done under contract, and this reports summarizes the contractors activities during the first six
months of the contract. The report also details the data collection methods.

2Solangi, M.A, and G.E. Dukes. 1983. Atlantic bottlenose dolphin, Tursiops truncatus herd studies in the
Mississippi Sound, U.S.A,: capture, freeze marking and biological sampling. Final Report, Contract
No. NA82-GA-C-00023.

The purpose of this study was to (1) collect, mark, obtain biological data from and release 50
Atlantic bottlenose dolphins in the Mississippi Sound and (2) to establish a database for blood chemistry,
microbiology, age, genetics, endocrinology, and morphometries for dolphins inhabiting the Sound. The report
provides information on collection of dolphins and sampling techniques, and tables of the results.

1Staff, 1986. Synopsis of marine mammal research conducted at the SEfC since 1983.
NOAA/NMFS/SEFC/Miami Laboratory.

This reports reviews the research efforts which the SEFC had conducted to address the three main
goals of the marine mammal program: 1) assessment of bottlenose dolphin abundance, 2) stock identification
of bottlenose dolphins, and 3) life stage modeling of bottlenose dolphins. The reports also includes the
efforts directed at large whale research.
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1Staff. 1988. The bottlenose dolphin 1987-88 mortality event impacts and options. NOAA/NMFS/SEFC/Miami
Laboratory.

This document reviews available information on the bottlenose dolphin dieoff of 1987-88 and makes
recommendations for future research to address the various aspects of the dieoff. The recommendations
included: large scale and small scale abundance estimation surveys to assess current population levels and
quantify before and after effects; continued stranding recovery to monitor mortality and disease patterns;
an extensive effort to examine causes and correlates of the disease. The report also provides a rough
approximation of dollar amounts necessary to conduct the proposed research.

1Staff. 1989. Quota recommendations for removals of bottlenose dolphins in southeastern waters.
NOAA/NMFS/SEFC/Miami Laboratory, CRD-88189-09.

Since the inception of the Marine Mammal Protection Act (MMPA) of 1972, over 500 bottlenose
dolphins (Tursiops truncatus) have been permanently removed from the wild gene pool in the southeastern
US waters for public display and scientific research purposes. The live-capture fishery dates to at least 1914
and is thought to be the longest sustained fishery of its type in the world. At least 1,170 bottlenose dolphins
have been removed from the southeastern US since the early 1900's. The magnitude of annual removals due
to other human-induced causes such as incident catch in other fisheries, and shooting of nuisance dolphins
is not well documented.

Marine mammal research at the Southeast Fisheries Center was started in 1978 in response to the
requirement for dolphin live-capture fishery management advice. Information necessary for estimating stock
status relative to optimum sustainable population levels has generally been lacking. Recommendations for
live-capture quotas have been based on the best available information relating to the bottlenose dolphin
population abundance, stock structure, and productivity of the region.

The purpose of this document is to provide an updated review of the available information on
bottlenose dolphin stocks in the southeast and of the quota system presently in place. The manuscript is
organized into 4 sections dealing with the following subject matter: 1) updated assessment of minimum
population levels; 2) review of the current procedure which allows an annual take of 2% of the minimum
population level from each quota area (2% rule); 3) review of the total take by year and area; and 4) quota
recommendations.

IThompson, N.B. 1981a. Estimates of abundance of Tursiops truncatus in Tampa Bay, Florida.
NOAA/NMFS/SEFC/Miami Laboratory, Fishery Data Analysis Division Technical Report.

Independent seasonal aerial surveys of the study area were completed. The same aircraft type and
survey design were used in during all surveys. These surveys yield negatively biased population estimates
because the trackline is not observed directly. All estimates are considered specific in time and space and
cannot simply be expanded to represent a comprehensive estimate of Tursiops abundance in southeast U.S.
waters.

IThompson, N.B. 1981b. Estimates of abundance of Tursiops truncatus in Charlotte Harbor, Florida.
NOAA/NMFS/SEFC/Miami Laboratory, Fishery Data Analysis Division Technical Report.

Independent seasonal aerial surveys of the study area were completed. The same aircraft type and
survey design were used in during all surveys. These surveys yield negatively biased population estimates
because the trackline is not observed directly. All estimates are considered specific in time and space and
cannot simply be expanded to represent a comprehensive estimate of Tursiops abundance in southeast U.S.
waters.
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IThompson, N.B. 1981c. Estimates of abundance of Tursiops truncatus in the Indian-Banana River Complex,
Florida in 1980. Page 118 In: Abstracts, Fourth Biennial Conference on the Biology of Marine
Mammals, San Francisco, California, Dec 14-18, 1981.

NMFS supported aerial surveys of the Indian-Banana River Complex were completed in· May,
August, and November, 1980 with the purpose of estimating the abundance of Tursiops truncatus in this area.
All surveys were conducted in side viewing aircraft which prohibit direct observation of the trackline. Line
transect methodology assumes the trackline is observed. Alternative ways of dealing with violation of this
assumption were used including use of a uniform distribution of right angle sighting distance; rescaling the
detectability curve; and correcting after model selection. Estimates of the f(O) were selected using the
rescaled data. Estimates of abundance derived from fitting a Fourier series to the rescaled data are, with
95% confidence intervals: 206 (+ 174) for May; 435 (+ 172) for August; and 202 (+ 106) for November,
1980.

IThompson, N.B. 1982a. Estimates of abundance of Tursiops truncatus, the bottlenose dolphin in: St. Joseph-
Apalachicola Bays, Florida; Mississippi Sound, Mississippi; and the Aransas-Copano-San Antonio
Bay complex, Texas. NOAA/NMFS/SEFC/Miami Laboratory, Fishery Data Analysis Division
Technical Report.

Independent seasonal aerial surveys of the various study areas were completed. The same aircraft
type and survey design were used in each sampling area. These surveys yield negatively biased population
estimates because the trackline is not observed directly. All estimates are considered specific in time and
space and cannot simply be expanded to represent a comprehensive estimate of Tursiops abundance in
southeast U.S. waters.

.1Thompson, N.B. 1982b. Estimate of abundance of Tursiops truncatus in Corpus Christi Bay, Texas,
September, 1979. NOAA/NMFS/SEFC/Miami Laboratory, Fishery Data Analysis Division Technical
Report.
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Independent seasonal aerial surveys of the study area were completed. The same aircraft type and I
survey design were used in during all surveys. These surveys yield negatively biased population estimates
because the trackline is not observed directly. All estimates are considered specific in time and space and
cannot simply be expanded to represent a comprehensive estimate of Tursiops abundance in southeast U.S. I
waters.

R IThompson, N.B. 1982c. Assessment of stocks of Tursiops truncatus in the southeast U.S.: a review.
NOAA/NMFS/SEFC/Miami Laboratory, Fishery Data Analysis Division Technical Report.

This document reviews the information needs as of July 1982 for management of the bottlenose
dolphin live-capture fishery in the U.S. Gulf of Mexico. The available information for the following
population parameters was discussed: stock separation, population productivity, and population sizes.
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IThompson, N.B. in review. Investigation of the seasonality of calving in the bottlenose dolphin, Tursiops
trUncatus, using aerial survey data. Submitted to U.S. Fish. Bull.

Aerial survey sightings of Tursiops trUncatus were collected during seasonal surveys over various study
areas along the southeast U.S. coast. When possible" animals were identified as adult, juvenile, and calves
based on relative size. All adults and juveniles were considered non-calves for the purpose of this paper.
Measures used to test for differences between months, and between inshore and offshore flights include: total
calves sighted; calves/herd; and proportion of calves sighted relative to the total number of animals sighted.
While there were no significant differences found in the IndianJBanana River, Florida, differences were found
between inshore and offshore flights and between months at the other four survey areas. These differences
suggest that there may be a distinct calving season, in conjunction with significant inshore-offshore
movements of Tursiops.

2Toom, P.M. 1983. Serum protein and hemoglobin electrophoretic profiles in Tursiops from the northern
Gulf. Final Report, Contract No. NA82-GA-C-00023.

Serum protein and hemoglobin electrophoretic profiles were obtained for some of the 50 bottlenose
dolphins captured and released in the Mississippi Sound during the summer of 1982. Abnormal hemoglobin
profiles were noted for three animals. Some comparisons are made with the profiles obtained for animals
sampled in the IndianlBanana Rivers, Florida.

2Wells, R.S. 1987. Population structure of bottlenose dolphins: behavioral studies along the central west coast
of Florida. Contract Report 40-WCNF-00366.

This report presents updated information from a study initially begun in 1970 on the west coast of
Florida. The study area extends from St. Petersburg to Fort Meyers Beach, and includes large bays with their
associated channels and shallow grassflats. Animals were captured and marked on three occasions: 1970-
71 (12), 1975-76 (47), and 1984-85 (70). Information gathered during resighting cruises distinguished three
dolphin communities within the study area: Gulf, Passage Key Inlet to Tampa Bay, and Sarasota. To test
the biological significance of these community designations, information on the genetic composition of each
of the units was required. To this end, blood samples from 30 dolphins from the Sarasota community and
6 from southern Tampa Bay were analyzed electrophoretically. Genetic differences suggested that there was
a biological significance to the behavioral community designations. However, strong genetic heterozygosity
within the Sarasota community indicate that it was not a closed reproductive unit. Evidence suggests that
males are the most likely vector for genetic exchange.

Long-term observations of the Sarasota community facilitated the characterization of some of the
features of its structure, including site fidelity and habitat use, community size, age, and sex composition,
and group structure. Long-term residency is evidenced by resightings made in the same area over as many
as 15 years. Habitat preference appears to vary seasonally within this community. Adult males travel from
female school to female school. The size of the Sarasota community seems to have been relatively stable
over many years of the study, averaging somewhere around 100 animals. The community was comprised of
a number of schools at any given time, with age and sex being important determinants of school
composition.

Discreteness of dolphin communities is considered a function of three process: mixing between
communities, emigration, and immigration. Most of the mixing occurred around the periphery of the Sarasota
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community's range. Also, moong involved both sexes of Sarasota dolphins, but males were involved
predominantly. Emigration, or disappearance of a regular member from a given dolphin community, was
estimated at 2-3% per year. Immigration, or appearance of a previously unknown animal, is also relatively
low, estimated at 3.2% per year ..

3Wells, RS., L.J. Hansen, AB. Baldridge, T.P. Dohl, D.L. Kelly and RH. Defran. in press. Northward
extension of the ranges of bottlenose dolphins along the California coast. In: S. Leatherwood and
RR Reeves, (eds.), The bottlenose dolphin. San Diego, Academic Press.

This paper examines a long-distance shift in the range of resident dolphins from southern California
in apparent response to significant changes in water temperature. During the EI Nino warm-water iRcursion
of 1982-83, bottlenose dolphins were identified as far north as Monterey Bay and vicinity, more than 600
kIn to the north of their normal range. Some dolphins returned to southern California, while others
continued to use waters to the north of their previous range. Association patterns observed in southern
California waters were maintained while the identifiable animals were in Monterey Bay. The distance traveled
by these dolphins constitutes the longest documented movements for this 'species. The unusual shift in
movement patterns underscores the behavioral flexibility of the species, suggests a mechanism for range
expansion, provides new information on the stability of social associations between dolphins, and offers a
possible explanation for the historical record of specimens in waters well to the north of the species' present
nnormaln distribution.

2Wells, RS. and M.D. Scott. 1988. &timating bottlenose dolphin population parameters from individual
identification and capture-release techniques. Contract Report 50-WCNF-7-06083.

In 1987, the SEFC initiated a three-year, low-level monitoring study of the Sarasotaffampa Bay
bottlenose dolphin populations. The monitoring is designed to be able to detect a major change in the
population size (other than seasonal). This work is being conducted under contract. The first report due
was a synopsis of all previous work that could be applied to examine the parameters outlined in the contract:
population size, natality, mortality, emigration and immigration. A modified version of the abstract follows:
Field studies begun in 1970 and continuing to date have identified at least three adjacent resident
communities of bottlenose dolphins along the central west coast of Florida. We have used photo
identification, mark-recapture techniques, behavioral observations, radio-tracking, and brief captures for
biological sampling to examine the structure and dynamics of these communities. Community designations
are based on consideration of individual home ranges, social association patterns, and genetics. Though the
communities are relatively discrete in terms of ranges and associations, electrophoretic analyses of blood
samples indicate that genetic exchange occurs between communities. Males travelling between communities
appear to be the probable vectors for genetic exchange. Most of our field efforts have been concentrated
on the Sarasota dolphin community. Most of the members of the Sarasota community are identifiable from
natural marks or tagging efforts over the last 18 years. This community consists of about 100 individuals.
For the analyses presented here, we considered 116 dolphins identified during 1980-1987. Of these, 83 are
of known sex and 56 are of known age. The long time span of the study and the high proportion of
identifiable community members has allowed us to estimate vital rates for this community and to test the
accuracy and precision of mark-recapture methods. An annual recruitment rate of 4.9% was offset by a
minimum mortality rate of 1.2%; the mean fecundity rate was 14.3%. Knowledge of maternal relationships
allowed comparisons of the percentage calves observed in the field vs. the percentage of young of the year.
Because of the prolonged period of association between mothers and calves, there were nearly six times as
many mother-calf pairs as mothers with young of the year.
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3Wells, RS., M.D. Scott and AB. Irvine. 1987. The social structure of free-ranging bottlenose dolphins. In

RR Genoways (ed.), current mammalogy. Plenum Press, New York and London. pp. 247-305.

This chapter summarizes the work to date that the authors initiated in 1970 in the Sarasota, Florida
area. The research program consists of two main methods: 1) temporary captures for marking, measurements,
and biological sampling, and 2) observations, including radiotracking, photographic identifications censuses,
and focal animal observations. The social structure of the Sarasota bottlenose dolphins is characterized as
is the home range for these animals. Information is provided on the dolphin community demography, social
unit characteristics, individual association patterns, and mating and rearing systems. Similarities between the
dolphin social structure and that of the Serengeti lion are discussed.

2Wells, RS., M.D. Scott, AB. Irvine and P.T. Page. 1981. Observations of bottlenose dolphins,.Tursiops
truncatus, marked during 1970-1976, on the west coast of Florida. Final Report, Contract No. NA8O-
GA-A-195.

Small boat surveys were conducted through the Sarasota, Florida area during April, September, and
October, 1980. Photographs were used to identify individual bottlenose dolphins. Observations indicated that
members of the herd were resident to the area for at least 10 years. The resightings of 74% of the dolphins
within the same areas as they had been seen 4-10 years before suggested that the herd was relatively stable
'in composition and range. Rough population size estimates and the proportion calves in 1980 were similar
to previous estimates. Dolphins within the study herd associated with many of the same individuals in 1980
as in earlier studies.

3Winn, H.E., J.H.W. Hain, M.AM. Hyman and G.P. Scott. 1987. Chapter 13: Whales, dolphins, and
porpoises. In: R Backus (ed.) , Georges Bank. The MIT Press. pp. 375-382.

This chapter briefly describes the distribution, abundance, and role in the ecosystem of the 12
common species of cetaceans which inhabit Georges Bank on a regular or seasonal basis. During spring and
summer, the seasons of apparent peak abundance, there may be on the order of 29,000 individual cetaceans
present, representing a biomass of about 25,000 metric tons. These top predators consume a quantity of food
comparable to, or perhaps greater than that taken from Georges Bank by man. The Atlantic white-sided

.. dolphin (Lagenorhynchus acutus) is the most abundant small cetacean, and the fin whale (Balaeoptera
physalus) the most abundant large cetaceans. During the spring, fin whales account for some 42% of the
total cetacean biomass of Georges Bank.
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Appendix IV

Marine Mammal Commission letter of 12 April 1989 to N. Foster.



MARINE MAMMAL COMMISSION
1625 EYE STREET. N.W.

WASHINGTON. DC 20006
79

12 April 1989

NancyFoster, Ph.D.
Director, Offi~e of Protected Species
and Habitat Conservation

National Marine..Fisheries service
~335East WestHighway,Room8268
silver Spring, MD209~O

Re: Permit Application No. ~35
(OUwehandsDierenpark)

Dear Dr. Foster:

Thankyou for providing the commissiona copy of the
service's notice of a ~ublic hearing to be held on Tuesday, April
~8th, to solicit addit~onal information on the application
submitted i:>y the OuwehandsDierenpark, Rhenen, The Netherlands.
The applicant requests a permit authorizing the capture in the
Gulf of Mexico, and subsequent transport, export to The
Netherlands, and IIlaintenance of four bottlenose dolphins (TursioDS
truncatus). Since information 1:)utforward during the hear~g may
aIfec~ ~s and future permit applications regarding bottlenose
dolphins, the co1mllissionis suspendin~ consideration of permit
application No. P-43S and future appl~cations to take bottlenose
dolphins from the Gulf of Mexicountil the hearing has :beenheld,
information put forward therein evaluated, and the Service has
completed and provided the commissionits assessIIlents of: (a) the
status of the affected dolphin stocks: and Cb)the effectiveness
of the Service Is special managementand research prograJll.sto
insure that the stocks are not disadvantaged by such t~ng.

- .'

.bong other things,. the assessments should include evaluation
of:

~. the appropriateness of 'the geographic -managementunits
cu--rentl~ being used--i.e., are the units (the Indian/
.Banana·.lO,ver.COJrlplex,.CrYstal River-Charlotte Harbor,
etc.) geographically. 'the' best . given-the available'
TIiIor:mationon.the demography.and discreteness of ..
bottlenose dolphin: stocks along the"Atlantic and Gulf
coasts of the United States, and do the.unit.s recognize
the possibility.~f there being discrete inshore and



offshore stocks as well as resident and transientpopulations in certain coastal areas?
2. the assumption that each designated mana~ementstock is near the upper limit of its opt~mum sustain-able populati9n range (!.~.,near its ~arryin~ capacitylevel), and w~ll not be reduced below ~ts max~mum netproductivity (MNP) level as long as the annual removalfrom the stock is two percent or less of the minimumestimated stock size--e.g., is it possible that takingfor public displar and-scientific research, either byitself or in comb~nation with the incidental takein fisheries and other forms of taking or mortality,may have caused one or more stocks to be reduced belowits ''HNPlevel?
3. the adequacy of existing stock estimates and monitoringpro~rams--e.g., are the data used to estimate stock sizerel~able and unbiased, are available estimates ofminimum stock size SUfficiently recent and accurate tolead one to be confident that ther provide reasonableapproximations of current stock s~ze and are ongoingand planned monitoring programs sufficient to detect 10,15, or 20 percent decreases in stock size?
4. the adequacy of existing incidental take data andplanned or proposed report verification programs--

e.g., does available information provide a reliableinaication of the number, ages, sex, and stockidentity of bottlenose dolphins being taken incidentallyin Gulf and Atlantic coast fisheries and the effectsof this and other forms of take and mortality on thevarious dolphin stocks, and will reporting and reportverification programs bein~ developed in response to the
1988 Marine Mammal Protect~on Act amendments provide theinformation necessary to accurately determine and detectchanges in incidental take rates?

5. the theoretical merits and practical value of thetwo percent rule--e.g., is there sound justificationfor assuming that ~e net annual increment ofbottlenose dolphin populations at or near their MNPlevel is substantially greater than two percent, andshould a different percentage be used if the removalsare mostly young females as seems to have been thecase at least in some areas? and
6. the possib~e effects of chase and capture--,!.g., howmany porpo~se are pursued and captured each year,on the average,. in each of the designated. managementareas, and what if any effect does·chase and capturehave on survival and reproduction?
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We look forward to rece1v1ng the Service's assessment of itsbottlenose dolphin research and management programs.

Sincerely,

~~John R. Twiss, Jr.Executive Director
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