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F'KEFACE ---- 

The original Recovery Plan for Marine Turtles was approved by the Assistant Administrator for Fisheries, 
National Marine Fisheries Service, September 10, 1984. The plan included the loggerhead (Gzrena 
caretta), green turtle (Qlelonia mydas), hawkslbill (Eremochelys imbricata), leatherback (Dermochely,~ 
coriacea), and Kemp's ridley (Lepidochelys kmpii). 

The U.S. Fish and Wildlife Service and Nationid Marine Fisheries Service share the responsibiility for 
sea turtle recovery under the authority of the Endangered Species Act of 1973, as annended. In an effort 
to better coordinate a recovery program for sea mrtles, both Services recognized the need to reassess 
present conservation efforts and consider the new biological information available since approval of the 
original realvery plan. To accomplish this, the Services created a LoggerhleadlGrcsen Turtle Recovery 
Team, Leatk~erback/HawksbiIl Recovery Team and a Kemp's Ridley Recovery Tern. The Recovery 
Teams have developed separate species plans to p~rovide greater focus and emphasize the uniqueness of 
individual sl~ecies. This revision was undertaken by the LoggerheadIGreen Tultle Recovery Team 
consisting of the following team members: 

Dr. Llewellyn M. Ehrhart, Team Leader 
University of Central Florida 

Dr. Karen A. Bjorndal 
Archie Carr Center for Sea Turtle Research, University of Florida 

Dr. Terry A. Henwood 
National Marine Fisheries Service 

Ms. Barbara A. Schroeder 
Florida Department of Natural 1iesourc:es 

Ms. Sally R. Murphy 
South Carolina Department of Wildlife aid Marine Resources 

Mr. Earl E. Possardt 
U.S. Fish and Wildlife Service 

This revised plan incorporates the new format that has become standard in recovery plans in recent years,. 
It is intended to serve as a guide that delineates anld schedules those actions believed necessary to restore 
the Atlantic green turtle as a viable self-sustaining element of its ecosystem. It is recognized that some 
of the tasks described in the plan are well underway. The inclusion of these ongoing tasks represents an 
awareness of their importance, and offers supplant for their continuation. 
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EXECtJTIVE SUMMARY 

Current status: The loggerhead is federally listed as threatened worldwide. Nesting in the 
United !States occurs primarily along North Carolina (1.0 percent), South Carolina (6.5 percent), 
Georgia, (1.5 percent), and Floricia (91 percent) beaches and accounts for approximately one- 
third of' the world population. Nesting trends are declining in Georgia and South Carolina, 
unknown in North Carolina and appear stable in Florida. Coastal development threatens nesting 
habitat and populations while commerciid fisheries and pollution pose significant threats in the 
marine environment. 

Goal: 'The recovery goal is to delist the species in the United States once recovery criteria are 
met. 

Recovery criteria: The southeastern United States population of the: loggerhead can be 
considered for delisting if, over a period of 25 years, the following; conditions are met: 

1. The adult female population in Florida is increasing and in North Carolina, South Carolina 
and Georgia, it has returned to pre-1istir.g nesting levels (NC == 800 nestsfseason; SC = 
10,000 nestslseason; GA - 2,000 nestsl/season). 

2. At least 25 percent (560 km) of ;dl available nesting beaches (2240 krn) is in public 
ownership, is distributed over the entire nesting range and encompasses greater than 50 
percent of the nesting activity. 

3. All priority one tasks have been successfully implemented. 

Actions needed: Six major actions are needed to achieve recovery. 

1. Prolvide long-term protection to important nesting beaches. 
2. Ensure at least 60 percent hatch success on major nesting beaclhes. 
3. Implement effective lighting ordinances or lighting plans on all major nesting beaches 

within each State. 
4. Det ermine distribution and seasonal movements for all life stages in rnarine environment. 
5 .  Minimize mortality from commercial fisheries. 
6. Reduce threat from marine pollution. 

Date of' recovery: If funds are available to accomplish recovery tasks and ]new information does 
not indicate other limiting factors, the anticipated date of recovery is 2015. 

Total cost of recovery: * 

Land acquisition: $90,000,O00 
Actions on nesting beaches $12,200,000 
Actions in marine environment $49,500,000 

*$145,700,000 of these costs are shared with ;actions identified in the G r e n  Turtle Recovery Plan 



PART I., INTRODUCTION 

Taxonomy: The loggerhead was descl-ibed by Linnaeus (1758) and named Tesnrdo carena. 
Over the next two centuries more than 315 names were applied to the species @odd, 1988), but 
there i!; now general agreement on Car(~rfa carerfa as the valid name. While Deriyagala 
described an Indo-Pacific form as C. gigas in 1933, he revised that view in 1939 to hold that 
gigas \was only a subspecies of C. CGV-ena and the genus has generally been regarded as 
monotypic since that time. The subspec:i~fic designation of gigas has likewise been ct~allenged 
persuasively (Brongersma, 1961; Pritchard, 1979; among others). Doddl (1988) has declared 
flatly that "the diagnostic characters used to distinguish C. c. gigav from C. c. carem are mot 
valid." Thorough synonymies and taxolnomic reviews of this form are given most recently by 
Pritchard and Trebbau (1984) anti Doddl (1988). 

Description: The carapace of adult and subadult loggerheads is reddish-brown. The dorsal and 
lateral lhead scales and the dorsal scales of the extremities are also reddish-brown, but with light 
yellow margins that vary enough in extent to provide considerable disparity in appearant2 among 
individuals. The unscaled area of the initegument (neck, shoulders, limb bases) are dull brown 
above and medium yellow laterally and ventrally. The plastron is also nnedium yellow. The 
thick, tmny carapace is covered by non-imbricated horny scutes. 'fiere ;are 5 pairs of costals 
(pleurals), 11 or 12 pairs of marginals, 5 vertebrals and a nuchal (I~recentral) that is in contact 
with thle first costal. Ventrally there arc? usually three pairs of poreless infrarnarginals, pailred 
gulars, humerals, pectorals, abdominals, femorals and anals. An i n t e ~ d  is variable and 
inconstant. Mean straight carapace length (sCL) of adult southeastern United States loggerheads 
is about 92 cm; corresponding mean body mass is about 113 kg. El1sewht:re adult loggerhaids 
are sorr~ewhat smaller, on average, the m~ost notable being those in Colombia (Kaufmann, 1975), 
Greece (Margaritoulis, 1982) and Tongaland (Hughes, 1975). Loggerheads rarely ex(& 122 
cm sC1, and 227 kg mass in the modem1 day. 

Hatchlings lack the reddish tinge an~d vary from light to dark brown dorsally. Both pairs 
of appendages are dark brown above and lnave distinct white margins. Tlhe plastron md other 
ventral surfaces may be described as dlull yellowish tan and there is usually some brown 
pigmentation in the phalangeal portion (of the web ventrally. At hatching mean body mass; is 
about 20 g and mean sCL is about 45 mm. Hatchlings have three dorsal lceels and two plaslxal 
ones. 

Population Distribution and She: The ,geographic distribution of Caretttz carena includes the 
temperate and tropical waters of both hemispheres. The species inhabits the continental shelves 
and esbuarine environments along the margins of the Atlantic, Pacific and Indian Oceans. In ithe 
Westenn Hemisphere it ranges as far north as Newfoundland (Squires, 1954) and as Far so~uth 
as Argentina (Frazier, 1984) and Chile (IFrrizier and Salas, 1982). The nesting range is confined 
to lower latitudes, but loggerhead nesting is clearly concentrated in the north a ~ d  south 
temperate zones and subtropics. Pritch;ucl (1979) used the term "antitropical" to describe the 
aversion exhibited by loggerheads to beaches in Central America, northern South America and 
throughout the Old World Tropics. Notable exceptions to this rule woulid include the largest 
known nesting aggregation, on Masirah and the Kuria Muria Islands of Oman (Ross and 
Barwand, 1982) and perhaps, the recently reported nesting assemblage on the Caribbem coast 



of Quintana Roo (R. Gil, pers. comm.). Worldwide, about 88 percent of loggerhead nesting 
occurs in the southeastern United States, Oman, and Australia. In the western Atlantic the great 
bulk of the nesting occurs along the scoutheastern United States coast, with approximately 80 
percent occurring in Brevard, Indian River, St. Lucie, Martin, Palm Beach and Broward 
Counties in Florida. There are also significant nesting assemblages in Georgia, South Carolina, 
North Carolina and along the Gulf Coast of southwest Florida. 

It is not possible, at present, to estimate the size of the loggerhead popu,lation in United States 
territorial waters if one includes subadults. There is, however, general agreement with Meylan 
(1982)1 that enumeration of nesting females provides a useful index to population size and 
stability. The estimate of 14,1.50 females nesting per year in the southeastern United States 
given by Murphy and Hopkins (1984) zuwi based on aerial survey data fralm 1983, was accepted 
by Ma.ger (1985) and more recently by Ehrhart (1989) as the current best approximation. Given 
Murphy and Hopkins' (1984) stochastically derived mean number of nests per female (4. I), this 
figure provides an estimate of approximately 58,000 nests deposited per year in the Southeast. 
Based on more extensive ground and aerial surveys throughout the Southeast in recent years 
(1987 to 1990), it is estimated that approximately 50,000-70,000 nests lare deposited annually 
(FDNR, unpubl. data; GDNR, unpubl. data; SCWMRD, unpubl. clata; NCDNR, unpubl. data). 
These totals constitute about 35 to 40 peircent of the loggerhead nesting known worldwide and 
clearly rank the southeastern Unired States aggregation as the s a n d  largest in the world, with 
the scmewhat larger Oman assemblage being the only other truly liuge group remaining 
anywhere (Ross, 1982). 

Status: The loggerhead was listed on July 28, 1978, as a threatened species under the 
Endangered Species Act of 1973. Internationally it is considered "Vulnerable" by the RJCN 
(Grcmmbridge, 1982) and is listed in Appendix I of the Convention on Internation4 Trade in 
Endangered Species of Flora and Fauna (CITES). In a recent review, Ehrhast (1989), 
considered consequences of life tables and population models (Richi~dson and Richardson, 1982; 
Frazer, 1983; Crouse et al., 1987), mortality rates in the Southeast; popullation declines in South 
Carolina and Georgia; and Murphy :ulid Hopkins' (1984) estirnate of annual mean clutch 
production per female. Ehrhart concluded that the stock of loggerheads represented by fen~ales 
that nest in the Southeast is continuing to decline. 

Biological Characteristics: The recent literature dealing with loggerhead biology is extensive 
and only a brief treatment is warranted here. However, a number of thorough synopses of 
loggerhead biology are currently available. The most recent and extensive is the work of Dodd 
(1988) but those of Pritchard and Trebbau (1984) and Groombridge (1982) are also very 
comprehensive and useful. 

Habitat: As a generality, adult fe~male loggerheads select high energy beaches on barrier 
strantis adjacent to continental land masses for nesting. There is some evidence that steeply 
sloped beaches with gradually sloped offshore approaches are favored (E'rovancha and Ehrhart, 
198'7,). After leaving the beach, hatchlings apparently swim directly offshore and eventually 
becorne associated with Sargaciswn an~cllor debris in pelagic drift lines that result from current 



convergences (Can, 1986a; 1986b; 1987). The evidence suggests that when post-hatchlings 
become a part of the Sargusswn raft conlmunity they remain there as juveniles, riding current 
gyres for several years and growing to 40 to 50 cm sCL. At that point they abandon the pelagic 
habitat, migrate to the near-shore and estuarine waters along continental margins and utilize 
those art= as the developmental habitat for the subadult stage. In most nearshore waters in the 
Southeast, adults and subadults appear to use the same habitat. In .some of the inshore waters 
such as the Indian River Lagoon of east Florida the subadults are virtually isolated from the 
adults, whose foraging areas outside of ~ttie: nesting season are apparently in the Bahamas, the 
Antilles or the Gulf of Mexico. Habitat selection is not well undersitood but it seems clear that 
adults a m  utilize a variety of habitats. Rerrlote recoveries of female!! tagged in Florida indicate 
that manly migrate to the Gulf of M[exico, often to the turbid, detritus-daden, muddy-bottom bays 
and bayous of the northern Gulf Coast. !Still others apparently occupy the: clear waters of the 
Bahamas and Antilles, with sandy bottoms, reefs and shoals that constitute a totally different 
type of Ihabitat. Nothing is known of the relative periods of time that loggerheads may spend 
in these disparate habitats or of their propensity to move from one to another. 

Diets While the list of food items eaten by loggerheads is lengthy and includes inver-tebrates 
from eight phyla @odd, 1988), it is cltxr that subadult and adult loggerheads are, f ist  and 
foremosh, predators of benthic inverteb~ates such as gastropod and pe1ec:ypod moliuiscs and 
decapod crustaceans. Coelenterates and cephalopod molluscs are also taken by larger turtles but 
these invertebrates are especially favored by loggerheads in the pelagic stage. Most of the 
evidence for the latter statement comes lYom the island groups of the eastern Atlantic (vim 
Nierop and den Hartog, 1984). Post-hatchling loggerheads evidently inlgest macroplankton 
associated with "weed lines." In one of the few studies of post-hatchling food habits in the 
southeastern United States, Carr and Meylan (1980) found two species of small gastrop;ls 
characteristic of the Sargasswn fiift cominunity as well as fragments of crustaceans and the 
Sargusslun plant itself. Although ELronge~.sma (1972) listed Syngnathid fishes among loggerhead 
food iterns, this species is not a fish eater ill any primary sense. Loggerheads may scavenge fish 
or fish parts or ingest fish inciden'tdly in some circumstances. 

Growth: While a number of workers have reported growth rates of post-hatchling arld 
juvenile loggerheads in captivity (e.g., \Witham and Futch, 1977), such irrformation is totally 
lacking for these stages in the wild. In captivity young loggerheads can grow to about 63 cm 
CL and 37 kg in mass in 4.5 years (Parker, 1926). In wild subadults, Limpus (1979) h;as 
reported linear growth rates of 1.5 cm,lyr in Australia and Mendonca (11981) has reportEd 
average linear growth rates of 5.9 cmlyr in Florida. It seems clear now that growth rates of 
subadults decrease with increasing, carap,aIce length (i.e. growth is niot linear). Althou~gh they 
lacked data for loggerheads smaller than 53 cm sCL, Frazer and Ekuhart (1985) fitted growth 
data for Florida subadults to both logistic and van Bertalan!Yy curves and estimatedl age at 
maturity as 12 to 30 years. 

Reproduction: It has been assumed for some time that, males migrate with females froim 
distant foraging areas to the waters off nesting beaches and that courtship arrd mating take platx 
there. ?'he few reports concerning the sea.sonality of mating clearly place i,t in the late March- 



early June period (Caldwell, 1959; Calldwell et al., 1959a; Fritts et al., 1983). While a few 
adult n~ales may remain off the Florida~ coast throughout the year (Henwood, 1987), most of 
them apparently depart by about mid-June, leaving the females to ascxnd the nesting beaches and 
deposit clutches throughout the summer. Nevertheless, courtship ant1 matin~g are not well studied 
in loggerheads (or other sea turtles), and there is no doubt that this and virtually every other 
aspect of the biology of male loggerhead needs further research and clarification. 

In Ithe southeastern United Skates adult females begin to nest a s  early as late April (some 
years) and they continue to do sal until cmly September. Nesting activity is greatest, however, 
in June and July. In Georgia, South Carolina and North Carolina the season generally begins 
in mid-May and ends by mid-August. Loggerheads are known to nest from one to seven times 
within a nesting season (Tdbert t t  al., 1980; Richardson and Richardson, 1982; Lenarz et al., 
1981; among others); the mean is approximately 4.1 (Murphy and Hopkins, 1984). The 
internesting interval varies around a mean of about 14 days. There is general agreement with 
Caldwell et al. (1959b) that females mate prior to the nesting season (and possibly only once) 
and then lay multiple clutches of fertille eggs throughout some portion of the nesting season. 
Mean clutch size varies from about 100 to 126 along the southeastern United States coast. 

Loggerheads are nocturnal nesters, but exceptions to the rule do occur infrequently (F~itts 
and Hoffman, 1982; Witherington, 1986; among others). Although a definitive ethogram of 
loggerhead nesting behavior has yet to tx: published, good descriptive accounts have k n  given 
by C a r  (1952); Litwin (1978) and Caldwell er al., (1959a). Multi-annual remigration intends 
of two and three years are most common in loggerheads, but the number can vary from onr: to 
six years @chardson er al., 1978; Bjon~Qal er al., 1983). Natural iincubati~on periods for Unjlted 
States loggerheads average from 53-55 clays in Florida (Davis and Whiting, 1977; Witherington, 
1986) to 63 and 68 days in Georgia [Kraemer, 1979) and Nortih Carolina (Crouse, 1985), 
respectively. The length of the incubation period is inversely related to nest ternpermre 
(McCehee, 1979). Sex determination in loggerhead hatchhg!; is temperature tiependent 
(Ynterna, 1982; Yntema and Mrosovsky, 1980) and the spexies apparently lacks sex 
chromosomes (Standora and Spotila, 1985). Natural hatching success rates of 73.4 percent and 
55.7 percent have been reported in South Carolina (Caldwell, 1959) and Florida (Witherington, 
1986), respectively. 

Movements: Loggerhead halchlings engage in a "swimming frenzy" for about 20 hours after 
they enter the sea and that frenzy takes them about 22 to 28 kilometers offshore (Sdrnon and 
Wynelken, 1987). At some point thereafter they become associated with Sargusswn rafts anti/or 
debris at current gyres (Carr, 19136b). Urpon reaching about 45 cm sCL, they abandon the pelagic 
existence and migrate to near-shore and estuarine waters of the eastern United States, the Gulf 
of Me:xico and the Bahamas and begin the subadult stage. Little is known of their seasonal 
movements there, but Henwmd (1987) has reported a tendency for subadults of' the Port 
Canaveral (Florida) aggregation to disperse more widely in the spring and early summer. Also, 
Chesapeake Bay subadults are known to1 exhibit a variety of movements between waters of 
differing temperatures and salinities (ICnllingly and Lutcavage, 1983). PLS adults, loggerheads 
become migratory for the purpose of breeding. Recoveries of females tagged while nesting on 



the Floricla east coast suggest widely disp:rsed foraging areas in the Gulf of Mexico, Cuba and 
elsewhere in the Greater Antilles, imd the Rahamas (Meylan et al., 1983). While conclusive 
evidence is lacking as yet, it is assumed tlhat these females remigrate hundreds or thousands of 
kilometers at multi-annual intervals (see atn~ve) to nest on the good, high energy nesting beaches 
of east Florida. Bell and Richardson (1978) reported tag recoveries suggesting a 'migratory 
path" fro~m Georgia to Cape Hatteras, North Carolina and a single recovery of a Georgia tagged 
female on the Florida Gulf Coast (Tampa1 Bay). Little else is known of the scheduled travels 
of Georgia, South Carolina, and N~orth Carolina nesters outside of th~e nesting season. 

Thmts -- Nesting Environment 

Beach Erosion: Erosion of nesting be ache:^ can result in partial or total 10s!i of suitable nesting 
habitat. Erosion rates are influentxd by dynamic coastal processes, including sea level rise!. 
Man's interference with these natural pracesses through coastal development and associated 
activities has resulted in accelerated erosion ~ates and interruption of natural shoreline migx-ation. 

Beach Armoring: Where beachfront de\rt:lopment occurs, the site is often fortified to protect 
the prope:rty from erosion. Virtually all shoreline engineering is carried out to save structures, 
not dry sandy beaches, and ultimately results in environmental damage. One type of shoreline 
engineering, collectively referred to as beach armoring, includes sea walls, rock revetments, 
riprap, simdbag installations, groins and jetties. Beach armoring c;un result in permanent losls 
of a dry nesting beach through accelerated erosion and prevention of natural bea<:h/dune 
accretion and can prevent or hamper nesting females from accessing suitable nesting sites. 
Clutches deposited seaward of these structures may be inundated at high tide or washed out 
entirely by increased wave action near the: base of these structures. As these structures fail and 
break apiut they spread debris on the beach1 which may further impede access to suitable nesting 
sites (resulting in higher incidences of false crawls) and trap hatchlings and nesting turtles. 
Sandbag!; are particularly susceptible to rapid failure and result in extensive debris on nesting 
beaches. Rock revetments, riprap and suld bags can cause nesting turtles to abandon nesting 
attempts or to construct improperly sized and shaped egg cavities when inadequate amounts of 
sand cover these structures. App1roximatc;ly 21 percent (234 km) of Florida's, 10 percent 
(18 km) of Georgia's and 10 percent (30 lum) of South Carolina's beaches are armored (FDNP., 
unpubl. data; S. Murphy, pers. comm.; 11. Richardson, pers. comm.). 

Groirls and jetties are designed to trap rind during transport in longshore: currents or to keep 
sand from flowing into channels in the case of the latter. These structures prevent nomial sand 
transporl and accrete beaches on one side of the structure while starving neighboring lbeaches 
on the other side thereby resulting h severe beach erosion (I'ilkey et al., 1984) and 
corresponding degradation of suitable nesting habitat. 

Drift fences, also commonly called sartd fences, are erected to build and stabilize dunes bly 
trapping sand moving along the beach anld preventing excessive sand loss. AdditionaIIy, these 
fences c;an serve to protect dune systems by deterring public access. Constructed of narrowlly 



spaced wooden or plastic slats or plastic fabric, improperly placed drift fences can impede 
nesting attempts andlor trap emergent hatchlings and nesting females. 

Beach IYourishment: Beach nouirishme~nt consists of pumping, trucking clr scraping sand onto 
the beach to rebuild what has been lost to erosion. Beach nourishmenlt can impact turtles 
through direct burial of nests and by disturbance to nesting turtles if conducted during the 
nesting season. Sand sources may be dissimilar from native beach sediments and can affect nest 
site selection, digging behavior, incubation temperature (and hena: sex ratios), gas exchange 
parameters within incubating nests, hydric environment of the nest, hatching s u u ~ s  and 
hatchlin~g emergence success (Mann, 1977; Ackerman, 1980; Mortime:r, 1982; Raymond, 
1984a). Beach nourishment car1 result in severe compaction or concretion of the beach. 
Truckinig of sand onto project beaches miiy increase the level of compaction. 

Significant reductions in nesting suocess have been documented on severely mmpacrxxl 
nourished beaches (Raymond, 198<4a). N~elson and Dickerson (1988) evaIuakd compaction levels 
at ten renourished east coast Florida bealc:hes and concluded that 50 percent were hard enough 
to inhibit nest digging, 30 percent were questionable as to whether their hardness affected nest 
digging and 20 percent were probably not hard enough to affect nest digging. They further 
concludled that, in general, beaches nourished from offshore borrow sites are harder than natural 
beaches, and, while some may sc~ften over time through erosion and accretion of sand, others 
may remain hard for 10 years or more. Nourished beaches often result in severe escarpments 
along the mid-beach and can hamper or prevent access to nesting sites. Nourishment projects 
result in heavy machinery, pipelines, increased human activity arid artificial lighting on Ithe 
project beach. These activities are nonnally conducted on a 24-hour basis and can adversely 
affect nesting and hatching activities. Pipelines and heavy machinery can create barriers to 
nesting females emerging from the surf and crawling up the beach, causing a higher incidence 
of false crawls (non-nesting emergences). Increased human activity on the ]project beach at night 
may cause further disturbance to nesting, females. Artificial lights dong the project h c h  and 
in the r~earshore area of the borrow site: may deter nesting females and dlisorienr or misorient 
emergent hatchlings from adjacent non-p~roject beaches. 

Beach nourishment projects require continual maintenance (subsequent nourishment) as 
beaches erode and hence their negative i~nlpacts to turtles are repeated on a regular basis. Beach 
nourishment projects conducted dluring lthe nesting season can result in the loss of some nests 
which may be inadvertently missed or misidentified as false crawls during daily patools 
conducted to identify and relocate: nests deposited on the project beach (Lund, 1973; R. Wolf, 
pers. comm.). Nourishment of highly eroded beaches (especially those with a complete: absence 
of dry beach) can be beneficial to nesting turtles if conducted properly. Careful consideration 
and advance planning and coordination lrlust be carried out to ensure timing, methodology and 
sand salurces are compatible with nesting and hatching requirements. 

Artificial Lighting: Extensive researchi has demonstrated that the principal component of the 
sea fimding behavior of emergent hatchl~lngs is a visual response lo light (Daniel and Smith, 
1947; IHendrickson, 1958; Carr ;md Ogren, 1960; Ehrenfeld and Carr, 1967; Dickerson and 



Nelson, 1989; Witherington and BjorndaJ, 199 1). Artificial beachfront ligh,ting from buildings, 
streetliglhts, dune crossovers, vehicles and. other types of beachfront lights have been documented 
in the disorientation (loss of bearings) and misorientation (incorrect orientation) of hatchling 
turtles (IMcFarlane, 1963; Philibosian, 153'76; Mann, 1977; Ehrhart, 1983). 

The results of disorientation or rniso~rientation are often fatal. As hatchlings head toward 
lights or meander along the beach their (exposure to predators and likelihaod of desiccation is 
greatly increased. Misoriented hatchlings can become entrapped in vegetation or debris, and 
many hatchlings are found dead on n e . y  roadways and in parking lots after being struck by 
vehicles. Hatchlings that successfcllly find the water may be misoriented after entering the surf 
zone or while in nearshore waters. Intense artificial lighting can even draw hatchlings back out 
of the surf (Daniel and Smith, 1947; Carr and Ogren, 1960). During the period 1989 to 1990, 
37,159 misoriented hatchlings were reported to the Florida Department of Natural Resources. 
Undoubl.edly a large but unquantifi~able number of additional misorientation events occu~rred but 
were not documented due to obliteration of observable sign, depredation, entrapment in thick 
vegetation, loss in storm drains or oblite~ntion of carcasses by vehicle tires. 

The problem of artificial beachfront lighting is not restricted to hatchlings). Raymond (1984a) 
indicated that adult loggerhead emt:rgence: patterns were correlated with variations in beachfront 
lighting in south Brevard County, Florida, and that nesting females avoided areas where 
beachfro~nt lights were the most intense. Witherington (1986) noted that lioggerheads aborted 
nesting attempts at a greater frequency lighted areas. Problem lights may not be restricted 
to those placed directly on or in close proximity to nesting beaches. The background glow 
associated with intensive inland lighting, such as that emanating from nearby large metropolitan 
areas, may deter nesting females and disorient or misorient hatchlings navigating the nearshore 
waters. Cumulatively, along the heavily developed beaches of the southeastern United States, 
the negative effects of artificial lights are profound. 

Beach Cleaning: Beach cleaning refers to the removal of both abiotic and'biotic debris froin 
developed beaches. There are several n~ethods employed including mechanical raking, hand 
raking and picking up debris by hand. Mechanical raking can result in heavy machinery 
repeatedly traversing nests and pot en ti all:^ compacting sand above nests and also results in tire 
ruts along the beach which may hintder or trap emergent hatchlings. h4ann (11977) suggested that 
mortality within nests may increase when externally applied pressure from beach cleaning 
machinery is common on soft beaches with large grain sand. Mechanically pulled ralkes and 
hand rakes can penetrate the surface and disturb the sealed nest or ]may ac:tually uncover pre:- 
emergent hatchlings near the surface of the nest. In some areas collected debris is buried 
directly on the beach, and this can Lead to excavation and destruction of incubating egg cliutchai. 
Disposal of debris near the dune line or on the high beach can cover incubating egg clutches and 
subsequently hinder and entrap emergent hatchlings and may alter natural nest tempeiratures. 
In some areas, mechanical beach cleaning is the sole reason for extensive nest relocation. 

Increased Human Presence: Residential and tourist use of developed (and developing) nesting 
beaches can result in negative impacts to nesting turtles, incubating egg clutches and hatchlings. 



The most serious threat caused by increased human presence on the beach is the disturbance to 
nesting females. Night-time hurr~an activity can cause nesting femdes to ;abort nesting attempts 
at all stages of the behavioral plrocess,, Murphy (1985) reported that clisturbance can cause 
turtles to shift their nesting beaches, delay egg laying, and select poor nesting sites. Heavy 
utilization of nesting beaches by humans (pedestrian traffic) may result in lowered hatchling 
emergence success rates due to t~mpac;tion of sand above nests (hllann, 1973, and pedestrian 
tracks can interfere with the ability of hatchlings to reach the ocean (Hosier et a/ . ,  1981). 
Campfires and the use of flashlights on nesting beaches misorient hatchlings and can deter 
nesting, females (Mortimer, 1979'). 

Recrea~tional Beach Equipment: The placement of physical ob:;tacles (e.g., lounge chairs, 
cabanas, umbrellas, hobie cats, cmoes., small boats and beach cycles) on nesting beaches can 
hamper or deter nesting attempts and interfere with incubating egg clutches and the sea approach 
of hatchlings. The documentation of faJse crawls at these obstacles is becorning increasingly 
common as more recreational beach equipment is left in place nightly on nesting beaches. 
Additionally, there are documented reports of nesting females becoming entrapped under heavy 
wooden lounge chairs and cabanas on south Florida nesting beaches (J. Hoover, pers. comm.; 
S. Bass, pers. comm.). The placement of recreational beach equipment directly above 
incubating egg clutches may hamper harc;hlings during emergence and can destroy eggs through 
direct itnvasion of the nest (C. LeBuff, pers. comm.). 

Beach Vehicular Driving: The (operation of motor vehicles on nesting beaches for recreatianal 
purposes is permitted in northeast Florida (portions of Nassau, St. John's,, Flagler and Volusia 
Counties), northwest Florida (Walton and Gulf Counties), and North Carolina (Emerald Isle, 
Cape Lmkout National Seashore, Cape 'Hatteras National Seashore and Currituck Banks). While 
some ;ueas restrict night driving, others permit it. Driving on lbeaches at night during the 
nesting season can disrupt the nesting process and result in  aborted nesting attemlpts. The 
negative impact on nesting fern~ales in the surf zone may be particularly severe. Vehicle 
headlights can disorient or misorient emergent hatchlings, and vehicles can strike and kill 
hatchlings attempting to reach the ocean. The tracks or ruts left by vehicles traversing the beach 
interfere with the ability of halchlings to reach the ocean. The extended period of travel 
required to negotiate tire tracks and ruts may increase the susceptibility of hatchlings to stress 
and de:predation during transit to the ocean (Hosier et al., 1981; M. EZvans, pers. comm.). 
Driving directly above incubating egg clutches can cause sand compaction which may decrease 
nest success and directly kill pre-emergent hatchlings (Mann, 19'79). In many areas, beach 
vehicular driving is the sole cause for nest relocation. Additionally, vehicle traffic on nesting 
beaches contributes to erosion, elspeciallly during high tides or on narrow beaches where driving 
is contxntrated on the high beach and foredune. 

Exotic Dune and Beach Vegetation: Non-native vegetation has invaded nnany coastal areas and 
often outcompetes native species such as sea oats, railroad vine, sea grape., dune panic grass and 
pennywort. The invasion of lless stabilizing vegetation can lead to increased erosion and 
degradation of suitable nesting habitat. Exotic vegetation may also form iinpenetrable root mats 
which can prevent proper nest cavity excavation, invade and desiccate eggs or trap hatchlings. 



The Australian pine (Cmuarina equisetyolia) is particularly detrimental. Dense stands of this 
species have taken over many coastal strand areas throughout central and south Florida. 
Australian pines cause excessive shiading (of the beach which would not othelwise occur. Studies 
in Florida suggest that nests laid in shaded areas are subjected to lower incubation temperatures 
which rrmy alter the natural hatchling sex ratio (Marcus and Maley, 1987; Schmelz and Mezich, 
1988). Fallen Australian pines limit access to suitable nest sites and ra entrap nesting females. 
Davis and Whiting (1977) reported that nesting activity declined in Everglades Natior~al Park 
where dlense stands of Australian pine amk over native beach berm vegetation on a remote 
nesting beach. Conversely, along, highl:y developed beaches, nesting may be concentrated in 
areas where dense stands of Austxxlian pines create a barrier to intense beachfront and beach 
vicinity lighting (S. Bass, pers. comm.). 

Nesting Depredation: A variety of natural and introduced predators such as raccoons, feral 
hogs, foxes, ghost crabs and ants prey on incubating eggs and hatchling sea turtles. The 
principal predator is the raccoon (Prcyofir lotor). Raccoons are partic~ularly destructive and may 
take up to 96 percent of all nests deposited on a beach (Davis and Whiting, 1977; Hopkins and 
Murphy, 1980; Stancyk et al., 1980; T;~lbert et al.,  1980; Schroetler, 1981; Labisky et al., 
1986). Prior to hog control efforts, up to 45 percent of aU nests deposited iat the Canaveral Air 
Force Sltdtion, Florida, were depredated by feral hogs (FDNR, unpubl. data). In Georgia, on 
Ossabaur and St. Catherine's Islanti, an estimated 90 percent of all nests were lost to feral hogs 
prior to the implementation of predator clontrol programs (GDNR, unpubl. data). In addition to 
the destruction of eggs, certain predators may take considerable numbers of hatchlings just prior 
to or upon emergence from the w1d. 

Nest Loss to Abiotic Factors: Nlest loss due to erosion or inundation and accretion of smd 
above incubating nests appear to Ix the principal abiotic factors which may negatively affect 
incubating egg clutches. While these factors are often widely perceived as contributing 
significantly to nest mortality or lowered hatching success, few quantitative studies have beem 
conducted (Mortimer, 1989). Studies on a relatively undisturbed nesting beach by Witherington 
(1986) indicated that excepting a late seasan severe storm event, erosion and inundation played 
a relatively minor role in destruction of incubating nests. Inundation of nests and accretion of 
sand above incubating nests as a result of the late season storm played a major role in destroying 
nests from which hatchlings had not yet emerged. Severe storm events (e.g., tropical stomis 
and hurricanes) may result in significant nest loss, but these events arc: typically aperiodic rather 
than annual occurrences. In the scwtheastern United States, severe storm events are generally 
experienced after the peak of the hiatching season and hence would not be expected to afTect the 
majority of incubating nests. Erosion and inundation of nests are exacerbated through coastal 
development and shoreline engineering, These threats are discussed iibove under beach 
armoring. 

Poaching: In the United States, killing of' nesting female loggerheads is infiequent. However, 
in a nurnber of areas, egg poaching ancl clandestine markets for eggs are not uncommon. 
During the period 1983 to 1989 the. Floricla Marine Patrol made 29 arrests for illegal possession 
of turtle eggs (figure not apportioned by species). 



Threats - Marine Environment 

Oil ancl Gas Exploration, Developmel~t and Transportation: Experimental and field results 
reported by Vargo et al. (1986) indicate that marine turtles would be at substantial risk if they 
encountered an oil spill or large amounts of tar in the environment. Physiological experiments 
indicate that the respiration, skin, some: aspects of blood chemistry and  composition, and salt 
gland function of marine turtles are sig,nificantly affected (Vargo et al., 1986). Spills in the 
vicinity of nesting beaches are of special concern and wuld place nesting adults, incubating egg 
clutches (Fritts and McGehee, 1989) and hatchlings at significant risk. Exploration and oil 
development on live bottom areas may disrupt foraging grounds by smothering benthic organisms 
with sediments and drilling muds (Coston-Clements and Hoss, 1983). Oil and tar are also 
released into the marine environment dluring pumping of bilges on large vessels. In a review 
of available information on debris ing~estion, Balazs (1985) reported that tar balls were the 
second most prevalent type of abiotic dlebris ingested by marine turtles. 

Dredging: The effects of dredging are evidenced though direct destruction or degradation of 
habitat and incidental take of marine turtles. Channelization of inshore and nearshore habitat 
and the disposal of dredged mate:rial in the marine environment can destroy or disrupt resting 
or foraging grounds (including grass beds and coral reefs) and may affect nesting distribution 
through the alteration of physical features in the marine environment elopkins and Murphy, 
1980). Hopper dredges are responsible for incidental take and mortality of' marine turtlles during 
dredging operations. During a three ~nlonth period in 1980 in the Port CanaveraI, Florida, 
channel, dredging operations were responsible for the mortality of al, least 71 sea turtles 
(Magnuson et al., 1990). These high levels of incidental take have not generally been 
documt:nted during dredging ope~xtions in subsequent years. Maintenance dredging of the Kings 
Bay, Georgia, channel during 1987 to 1988 resulted in the mortality of at least 18 sea turtles 
during a 1 year period (Magnuson et al., 1990). During the dredging of IBrunswick harbor and 
the entrance channel in 1991 at least 20 sea turtles were killed during a three month period 
(T. Henwood, pers. comm.). Other types of dredges (clamshell and pi,peline) have not been 
impliated in incidental take. 

Marina and Dock Development: The development of marinas and private or commercial docks 
in inshore waters can negatively impact turtles through destruction or de:gradation off foraging 
habitat. Additionally, this type of development leads to increased lboat and vessel mffic which 
may result in higher propeller antd collision related mortality. Fueling facilities at miuinas can 
result in the discharge of oil and gas into sensitive estuarine habitat. 

Pollution: The effects of pollutants resulting from industrial, agricultural or residential sources 
are difficult to evaluate. Pesticides, heavy metals and PCB's have been detected in turtles 
(including eggs), but levels which resu.lt in adverse effects have not been quantified1 (Nel.wn, 
1988). 



Trawl Fisheries: Of all commercial anid recreational fisheries conducted in the United States, 
shrimp trawling is the most damaging tee the recovery of marine turtles. The estimated number 
of loggerheads killed annually by the offshore shrimping fleet in the southeastern United States 
Atlano~c and Gulf of Mexico is 5,000 to .50,000 (Magnuson et al., 1990). Incidental capture and 
drowning in shrimp trawls is believed to be the largest single source of' mortality on juvenile 
through adult stage marine turtles in the: southeastern United States. Most of these turtles are 
juveniles and subadults, the age and size classes most critical to the stability and remvery of 
marine: turtle populations (Crouse et al., 1987). Quantitative estimates of  turtle take by shrimp 
trawlers in inshore waters have not k e n  developed, but the level of trawling effort expended 
in inshiore waters along with increasing documentation of the utilization of inshore habitat by 
loggerliead turtles suggest that capture and mortality may be significant. Trawlers targeting 
species other than shrimp tend to use larger nets than shrimp trawlers and probably also take sea 
turtles, although capture levels have not been developed. These fisheries include, but are not 
limited to bluefish, croaker, flounder, calico scallops, blue crab and whelk. Of these, the 
bluefish, croaker and flounder trawl fisl~eries likely pose the most serious threats (T. Henwood, 
pers. comm.). The harvest of Sargassurn by trawlers can result in incidental capture of post- 
hatchlings and habitat destruction ( S c h w a ,  1988). 

Purse Seine Fisheries: Several purse seine fisheries operate in the Gulf of Mexico and Atlantic, 
including those targeting menhaden ancl sardines. Turtles may be taken in these fisheries, but 
the level of take and percent mortality is currently unquantified. 

Hook and L i e  Fisheries: Several thousand commercial vessels are engaged in hook and h e  
fisheries which target various species including coastal species, reef fish and pelagic species. 
In addition to commercial take, rhe recrc2tional fishery is extensive. Turtle captures on hook 
and line gear are not uncommon, but the level of take and percenl. mortality are unknown. It 
is assumed that most turtles are releascxi alive, although ingested hooks and entanglement in 
associated monofilamentlsteel line have been documented as the prolbable cause of deatlh in same 
strandd turtlks. 

Gill Net Fisheries: Gill nets are utilized both in inshore and offshore areas for various spec5es 
and may be stationary or drifting. Mesh size is dependent on the size of the fish vvhich are 
targeted but the gear is considered non-selective in the species impacted (7'. Henwood, pers. 
comm.)~. Trammel nets are modified gill nets set in panels of webbing of variable mesh size. 
Marine turtles are vulnerable to entanglement and drowning in gill and tmmmel nets, e:speciadly 
when this gear is left unattended. T u r k  mortality resulting from the u ~ e  of gill nets set for 
sturgeon in South Carolina and North Cilrolina have been documerlted (Lflrich, 1978; Crouse, 
1982). In response to a reduced sturgeon population, the State of South Carolina has prohibited 
gill netKing for sturgeon since 1986. Off particular concern are the gill net and trarnmel net 
fisheries off the Florida eastcentral coast. These fisheries, primarily targeting king nnackercl, 
pompano and shark have undergone recent expansion in the num'ber of vessels and level of 
fishing effort (Schaefer et al., 1987). !;itranding patterns of turtles in this area indicate that 
significant numbers of turtles may be killed incidental to these fisheries. 



Pound Net Fisheries: Pound ne:ts are fished extensively in the inshore bays and sounds of 
North Clarolina, Virginia, New Vork and Rhode Island. In Virginia, pound nets have been 
identified as a leading cause of marine turtle mortality (Lutcavage and Musick, 1985). Mortality 
was pril~cipally caused by entanglement ;and drowning in the leader portion of the gear and uras 
depende:nt on mesh size, net location anld environmental parameters. In North Carolina, most 
pound inets have leads constructed of small mesh (13 to 20 cm). Results of preliminary 
investigations indicate that mortality in these nets may be infrequent (Epperly and Veishlow, 
1989). Similarly, in New Yoirk, mosit turtles are released alive h)m pound nets and 
entanglement in leaders a p s  ilnfrequtxlt (V. Burke, pers. comm,). 

Longline Fisheries: Longline fisheries Iuve increased dramatically over the past several years. 
Species targeted in these fisheries include tuna, shark and swordfish. Witzell (1987) estimated 
that 330 turtles were incidentally capturcxi in the Gulf of Mexico and Atlantic by the Japanese 
tuna longline fleet during 1978 to 1981. Due to increased effort and expansion of longline 
fisheries in recent years, it is believed that longline fisheries may be exerting a major negative 
impact on marine turtle recovery (T. Henwood, pers. comm.). 

Trap Fisheries: Traps are commonly uried in the capture of crabs, :Lobster and reef fish. Traps 
vary in size and configuration but all arc: attached to a surface float, by mems of a line leading 
to the trap. Turtles can become entanigled in trap lines below the surface of the water and 
subsequ~ently drown. In other instances, stranded turtles have been recovered entangled in trap 
lines with the trap in tow. Loggerhead tiurtles may be particularly vulnerable to entanglement 
in trap liines because of their attraction tat, or attempts to feed on, species caught in the traps and 
epibionts growing on traps, trap lines and floats. The impact of this gear on loggerhead 
populations has not been quantified. 

Boat Collisions: Propeller and collision injuries to marine turtles from boats and ships are not 
uncommon. In 1986, 1987 and 1988 respectively, 5.8 percent (1 1 l), 7.3 percent (175), and 9.0 
percent (179) of all stranded turtles repo~t~d along the United States Gulf of' Mexico and Atlan~tic 
were documented as having sustained some type of propeller or colliision injuries, although iit is 
unhouln what percentage of these injuries were post-mortem versus ante-mortem (Schroetier 
and Wmer, 1988; Teas and Martinez, 1989). These types of injuries are recorded ;at higher 
frequencies in areas where recreational boating and vessel traffic is intense, such as soluth 
Florida and the Florida Keys. 

Power Plant Entrapment: The entrainment and entrapment of turtles in saltwater cooljlng 
intake systems of coastal power plants has been documented in New Jersey, North Carolina, 
Florida and Texas (Roithmayr and Henuvood, 1982; Ernest et al., 1989; S. Manzella, pers. 
comm. ; T. Henson, pers. comm. ; R. Schoelkopf, pers. comrn.). Average annual incidental 
capture rates for most coastal plants from which captures have been1 reported amount to seve:ral 
turtles per plant per year. One notable e:xception is the St. Lucie nuclear power planit located 
on Hutlchinson Island, Florida. During a 15-year period of operation (May 1976 to December 
1990), 2,193 sea turtles (all species) have been removed from the intake tmal. Whilt: most of 
these kirtles are released alive, the mortality rate is approximately 7.0 percent (Applied Biology, 



Inc., unpubl. data). Most captures h~ave been loggerheads, though green turtles are not 
unwmrnon. 

Underwater Explosions: The use of underwater explosives for the removal of abanhed oil 
platforms, military activities and oil exploration can injure or kill turtles, and may destroy or 
degrade habitat. During a 3-year periodl 1(1986 to 1988) observers reported one injured or d a d  
turtle during the removal of 103 (offshore oil structures in the Gulf of Mexico. Of eight turtles 
deliberately exposed to underwater explosions at distances varying between 229 rn arid 915 rn 
from the detonation site, five were rendlered unconscious @ma er al., 1988). 

Offshore Artificial Lighting: The effects of offshore lighted structures on the orientation of 
hatchling turtles is not completely understood. Thee lights may attract hatchlings and interfere 
with proper offshore orientation, and rnay make them more susceptible ID predation (deSilva, 
1982). 

Entanglement: Turtles are affected to an unknown but potentially significant dlegree by 
entanglement in persistent marine debris, including discarded or lost fishing gear (Balms, 1985). 
Loggerhead turtles have been found ent;ulgled in a wide variety of materiads including steel ;md 
monofilament line, synthetic and natural rope, plastic onion sacks ;md discarded plastic netting 
materials (Balazs, 1985; Plotbirl and Amos, 1988). Monofilament line appears !to be the 
principal source of entanglement for loggerheads in United States waters. Records froim Florida 
indicate that some entanglement results from netting and monofilannent line which has 
accumuIated on both artificial and natural reefs. These areas are often heavily fished, resulting 
in snagging of hooks and discarding of Lmes. Turtles foraging and/or resting in these areas can 
become entangled and drown (FDNR, unpubl. data). The alignment of persistent m m e  dd~ris 
along tanvergences, rips and driftlines, and the concentration of young sea turtles along these 
fronts Increases the likelihood of' entanglement at &is life history stage (Carr, 1987). 

Ingestion of Marine Debris: Marine turtles have lbeen found to ingest a wide variety of abiotic 
debris items such as plastic bags, raw plastic pellets, plastic and styrofoarn pieces, tar balls ;and 
balloons. Effects of debris ingestion c m  include direct obstruction of the gut, absorption of 
toxic byproducts and reduced absorptiorl (of nutrients across the gut wall (EMazs, 1985). Studies 
conducted by Lutz (in press) revealed lhat both loggerhead and green turtles actively ingested 
small pieces of latex and plastic sheeting. Physiological data indicated a, possible inlterference 
in energy metabolism or gut function, even at low levels of ingestion. Persistence of the 
material in the gut lasted from a few days to 4 months (Lutz, in press). Of particulax concern 
is the co-occurrence of persistent marine debris and the early life history pelagic stages, of 
loggerlhead turtles along convergences. Young turtles are dependent upon these drifthes for 
their ftxd supply, and hence the likelihtxd of debris ingestion is increasedl (Carr, 198'7). While 
quantitative data on population effects are undetermined, the impacl of debris ingestion are 
considered serious. 

Poaching: Illegal directed harvesting of juvenile and adult loggerhead hurtles in the Naters of 
the continental United States and United States Caribbean is uncom,mon, but no estimates of'the 



level of take exist. During the period 1983 to 1989, the Florida Marine Patrol made three 
arrests for illegal possession of whole turtles and 25 arrests for illegal possession of turtle parts 
within Florida (figures are not apportionad by species). 

Predatitan: Predation of hatchling and very young turtles is assumed tc:, be significant and 
predation of subadult through adult stage turtles is assumed less common, but valid estimates of 
mortality due to predation at vario~us life history stages are extremely difficult, if not impossible 
to obtain, and have not been detei-mined. Hatchlings entering the surf zone and pelagic stage 
hatchlings may be preyed upon by a wide variety of' fish species and to a lesser extent,, marine 
birds. Stancyk (1982) in an extensive litelature review reported predators of juvenile and adult 
turtles to include at least six species of sharks, kil1e:r whales, bass and grouper. Tiger sharks 
appear to be the principal predator of subadult and adult turtles. While stranded turtles miiy 
exhibit shark inflicted injuries, caution must be exercised in attributing a ca~use of death as these 
wounds can be inflicted post-mortem. 

Diseases and Parasites: There is little information available to assess the comprehensive effects 
of disease andlor parasites on wild popu1,alions of m ; h e  turtles. Tfile vast majority of d i m s  
and conditions which have been identified lor diagnosed in sea turtles are described from captive 
stock, either turtles in experimental head!it,art progmms or mariculture facilities (Wolke, 1989). 
One notable exception is the identilicatior~ of the disease spirorchidiasis, resulting from infection 
with intr-avascular trematodes (Wolke et al., 1982). The observable external characteristics of 
this disease, however, are not exhilbited in the majority of loggerhead carcasses that strand along 
the Atla-]tic and Gulf of Mexico ooasts. 

Conservation Accomplishments -, Nesting Environunent 

Management to mitigate the (effects of naturally occurring events such as erosion arid 
vegetation, and a variety of man-induced factors mentioned in the previous section, usually 
consists of relocating nests to higlher sites on the dune, or into a h<atcheqr. This was, once a 
common practice throughout the southeast region. More recently the emph,asis of management 
is to be far less manipulative with the nests and hatchlings. Table 1 contains a listing of most 
of the major Federal, State and private nest survey ;and protection projects along the southeast 
coast . 

Acqu~isition of high density nesting beaches between Melbourne Ebch and Wabassr~ Beach, 
Florida, is underway to establish the Archie Carr N(ational Wildlife Refuge. Approxinnately 
25 percent of the loggerhead nesting in the United States occurs along this 33 krn stretch of 
beach. 'The State of Florida purchased the first parcel specifically for the refuge in July 1990. 
Federal acquisition began in 1991. When completed the refuge will protect up to 16 krn of 
nesting beach. As of September 1SQ1 the 860-acre refuge is approxinnately '25 percent mmplete 
due in large part to previous County and State purchases under the State of' Florida's Slave Our 
Coast Program. 



Table 1. Major loggerhead nest surveylpmtection projects in the southeastern United States, 1985 to 1990. Lncludes 
consistently monitored survey areas reporting greater tlien 1 0  nests annually. Not all k h e s  were surveyed during the entire 
&year period. 

Project Beach length (km) Number of nests Conservation measure(s)* 

Sand/South Islamds, SC 
Cape Romain NWR, SC 
Kiawah Island, SC 
Edisto Island, Z;C 
Otter Island, St3 
Hunting Island, SC 
Fripp Island, SC 
Pritchard's Island, SC 
Bay Point, SC 
Hilton Head, SC 

Blackbeard Island NWR, GA 11.2 
Ossabaw Island, GA 15.2 
Cumberland Island NS, GA 28.0 

Flagler County Beaches, FL 
New Smyrna Beach, FL 
Canaveral National Seashore, FL 
Memtt Island NWR, FL 
Cape Canaveral AFS, FL 
Patrick AFB, FX 
Melbourne Beach, FL 
Sebastian Inlet SRA, FL 
Wabasso Ekach, FL 
Vsro Beach, FIL 
Hutchinson Isla.nd, FL 
St. Lucie Inlet SP, FL 
Hobe Sound NWR, FL 
Town of Jupiter, FL 
Juno Beach, FI, 
J.D. MacArthur SP, FL 
Dzlray Beach, FL 
City of Boca Raton, FL 
Broward County Beaches, FL 
hiiami Area Beaches, FL 
hianasota Key, FL 
Casey Key, FL 
Sanibel Island, FL 
Wiggins Pass Area Ekaches, FL 
Keewaydin Island, FL 

* S=Survey NR = Nest Relocatiox~ 
NS =Nest Screening PR = Predator Remwval 
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Perhaps the most frustrating habitat protection effort is trying to minimize or eliminate the 
construiction of seawalls, riprap, groins, sand bags and improperly placeti drift or sand fences. 
State and Federal laws designed to protect the beach and dune habitat include: Coastal Barrier 
Resources Act of 1982 (Federal), Coastal Areas Management Act of 1974 (North Carolina), 
Beachfront Management Act of 1990 (South Carolina), Shore Assistance Act of 1979 (Georgia) 
and Coastal Zone Protection Act of 1985 (Florida). These have had varying degrees of s u w m  
at maintaining suitable nesting sites for loggerheads. The Governor and Cabinet of the State of 
Florida. approved a Beach Armoring 1)olicy on December 18, 1990. This policy prohibits 
armoring along a 32 km stretch of higlh density nesting beach between Melbourne k h  ;and 
Wabas.~ Beach and restricts annoring r:lsewhere to structures threatened by a 5-year return 
interval storm event. 

Beach nourishment is a bettea alterniative for sea turtles than seawalls and jetties. When 
beach nourishment was done mostly in tlhe summer, all nests had to be nloved from $the beach 
prior to nourishment. Now FWS and Slate natural resource agencies review beach nourishment 
projects to ensure appropriate tinning of nourishment during the nesting and hatching season. 
Beaches where compaction after nourishment is a problem are plowed ta~ a depth of 92 crn to 
soften the sand so that it is useable for nt:sting turtles (Nelson and Dicker:son, 1987). Progress 
is being made toward better timing of projects and sand quality. 

Progress is also being made b:y many states, counties and towns to prevent disorientation and 
misorie:ntation of hatchlings (Ernest et al., 1987; Shoup and Wolf, 1987). In Florida, lighting 
ordinances have been passed by the following counties: Nassau, Flagler, Volusia, Brevard, 
Indian River, St. Lucie, Martin, Palm 'Beach, Broward, Collier, Charlotte, Sarasota and Lee. 
Over 20 towns or cities have also pas,& ordinances on Florida's east coast. Georgetown 
County passed the first lighting ordinance in South Carolina. Under the new South Carolina 
Beachfiront Management Act of 11990, g;~:~idelines were approved which will require all coa!;tal 
communities to have lighting ordinances. The USAF has developed and is implementing lighting 
plans for launch complexes and other facilities at Cape Canaveral Air Force Station in Flori~da. 

The most longstanding beach management program has been to reducle destruction of nests 
by natural predators, such as racmns and feral predators, such as hogs. Between 6 and 8 
percent of loggerhead nesting occurs on National Wildlife Refuges dong the southeastern coast. 
Several refuges have ongoing predator cxmtrol programs (See Table 1). 

Because of more attention to ihe statu~s of sea turtles, human take is not the proble~m it once 
was on United States beaches, although this is still a major problem in other countnies. The 
isolatedl cases of nest poaching receive inmediate attention from FWS law enforcement and State 
consenlation officers. Loss of eggs to human poaching does not represent the high mortallity 
factor it once did. 

In addition to implementing manage:ment on nesting beaches, there: has been extensive 
researclh into the effects of this rnanagenlent on sea turtle populations. !ipecifidly, the most 
important aspect in recent years is the: effect of incubation temperature: on the sex ratio of 



hatchlings reared in styrofoam boxes CYntema and Mrosovsky, 1980; NIorreale et al., 1982; 
Standora and Spotila, 1985). Use of these boxes has been discontinued a s  a standard practice. 
Studies have been completed to compan: the sex ratios and pivotal tempmtures of loggerheads 
on natural beaches throughout th~eir ran,ge in the United States (Mrosovsby, 1988). 

Long-term tagging studies have determined many population attributes for nesting 
loggerheads &chardson, 1982). Research on hatchling orientation and nesting behavior and 
how viarious wavelengths of liglht affect them is providing needtxl information to managers 
(Witherington and Bjorndal, 199 1 ; Witl~f igton,  in press). 

Tht: status of loggerheads is being cletermined by monitoring the various life stages on the 
beach to evaluate current and past management practices. This is being clone by counting how 
many ]nests are laid, how many of these successfully hatch and the production of hatchlings 
reaching the ocean. 

The number of nesting females is dt%ermined by knowing the rangewide nesting effort and 
dividing by the average number of nests a female lays each season (Hopkins and Richardson, 
1984). Nests can be counted by both ac:lial and ground surveys. Estimates of nesting females 
were cnade from rangewide aerial sunreys made in 1980 (Powers, 1981), 1982 (Thompson, 
1983) and 1983 (Murphy and Hopkins, 1984). Standardized aerial surveys of the South Carolina 
mast have been conducted since: 1980 (Hopkins-Murphy and Murphy, 1988). Standardized 
ground surveys on index beaches are underway throughout the Southeast by the FWS, State 
agencies and by private groups and universities. Index beaches include 80 percent of the nesting 
in Floxida, 75 percent in Georgia and €iCI percent in North Carolina. %cause of slow growth 
rates and subsequent delayed sexual maturity, all monitoring will ileed fa) be conducted over a 
long period of time to establish jmpulation trends for loggerheads. 

Conse~rvation Accomplishments - Marine Environment 

Managing sea turtles in the water lags behind efforts on the beach due to limited access to 
turtles, lack of information on habitat uriage by different age classes and cost. Therefore, rrrost 
efforts to preserve marine and estuarine: habitats are regulatory in nature. 

The U.S. Coast Guard has contingently plans for the containment:, recovery and minimization 
of damage from spillages of oil and hazardous substances, as well as major disasters (J. 
Schmititman, pers. comm.). But trying to prevent bilge pumping, industrial discharges, imd 
chemical and oil spills in the marine environment is a very difficult probllem. 

In 1978, NMFS implemented a gear development program which would prevent the 
drowning of turtles in shrimp trawls. The: first device was large mesh welblbing across the moluth 
of the net which proved to be ineffective. Subsequently, a cage-like design installed within the 
trawl, &led a turtle excluder device (TIED) was developed. Concu~rrent with the governme~?t's 
action, new designs were built by indii~vidual shrimpers. Seven types of TEDs have k e n  
certified for use by NMFS. Lack of widespread use of these devices on a voluntary biasis 



resulted in regulations requiring their u s .  The final regulations were published in June 1987. 
After le:gal, congressional and administrative delays, the regulations went into effect in 
September 1989. South Carolina promulgated emergency State regulations requiring TEDs in 
State waters in June 1988 and implemented permanent regulations in 1989. :Florida implemented 
emergency State regulations in February 1989, after unprecedented numbers of strandings the 
previous fall. Florida implemented pernlanent Statewide year-round regulations in June 1990. 
The State of Georgia developed TED regulations which went into effect in November 1990. 

Incidental catch mortality hrn the Atlantic sturgeon fishery was reducced in South Carolina 
by an earlier ending of the sturgeon fishing season. Later, because of reduced stocks of 
sturgeon, the season was closed entirely. This all but eliminated eaxly spring strandings of sea 
turtles in South Carolina (S. Murphy, unpubl. data). 

The number of sea turtle carcasses rqported in the Chesapeake Bay is declining, not because 
of changes in gear, but due to economics. In the 1930's, pound nets numlbered about 3,000 in 
the bay. The deep water nets are more expensive now, and the number of' nets have decreased 
by an order of magnitude (J. Musick, p r s .  comm.). 

In consultation with the COE, FDNR and the NMFS, modifications of dragheads are being 
tested to minimize turtle mortality from (dredges. Each dredging project undergoes a Section 7 
consultation as required under the authority of the Endangered Species Act,, As a result of these 
Section 7 consultations, dredging contractors are often required to have otservers onboard and 
the timing of the projects is usually designed to avoid as many turtle encounters as possible. 

Research into methods of preventing turtles from entering the intake pipes at power plants 
proved unsuccessful. Turtles that are entrapped at the St. Lucie plant are captured, tagged and 
releasedl . 

On December 31, 1987, the United States ratified Optional Armex V of the Internatio~nal 
Convention for the Prevention of Polluticw from Ships, also known as the MARPOL Protocol. 
Annex V prohibits the dumping of all plastic wastes, including plastic packaging materials and 
fishing gear, from all ships at sea. Not comly does this mark the first effort in United States law 
to address the problem of plastic debris in the oceans, but the ratification of Annex \I enables 
the law to come into force international1:y. According to United States law, it is now illegal for 
any ship of any size to dump plasfic trasl~ in the oceans, bays, rivers, and other navigable waters 
of the United States (O'Hara er al., 1988) 

Dirtxted research has been dlone to1 document habitat use andl behavior of sea turtles in 
nearshore waters; a few examples follow. Hopkins and Murphy (1980) used sonic and radio 
transmitters to study habitat use and internesting behavior of 39 adult female loggerhead turtles. 
In 19815, 1986 and 1989, Murphy and :Hopkins-Murphy (1990) I-adio-instrumented 31 adult 
female loggerheads prior to nesting anltf, relocated them 64 krn fiom their nesting beach to 
determine if they would accept an alternate beach or home to their PI-evious nesting area. 
Juvenile and subadult loggerheads were also radio tracked in Chesapeake Bay to document 



habitat use, surface time and daj~ly movements (Byles, 1988). Netting studies in the Indian 
River, :Florida, are providing information on habitat use by juvenile loggerheads (L. Ehrhart, 
pers. wmm.). Distribution, size and species composition are being determined in the inshore 
waters of North Carolina by means of aerial survey, sightings h m  ferry boats and the public, 
and cooperating pound net fishennen (Ej~perly and Veishlow, 1989). 

Because of turbid waters near shore, assessing turtle stocks by pelagic aerial survey is 
probably not feasible. Information on the distribution of sea turtles over the continental shelf 
has until recently been from casual obseiwations and most were anecdotal. Since 1978, four 
pelagic aerial surveys in the southleast region have been completed during which sea turtles were 
counted (Fritts et al., 1983; Thompson :orid Shoop, 1984; Lohoefener et al., 1988; SCWMRD, 
unpubl. rept.). The most recent aerial slurvey conducted in the northern Gulf of Mexico was 
funded by MMS to assess turtldplatfornn associations (Lohoefener et al., 1988). These flights 
have provided information on the geographic and seasonal distribution of sea turtles. 

Infalrmation from vessels is largely opportunistic. It was througlh incidental capturt: that Ithe 
winter hibernaculum for sea turtles in tihe Canaveral ship channel was discovered (Ogren and 
McVea, 1982). The NMFS is also corlclucting interviews and netting surveys in the: Gulf of 
Mexico (L. Ogren, pers. comm.).. Catclh per unit effort (CPUE) and rates of mortality provide 
a reasonable estimate of the number of captures and mortality when used with fishing effiort 
statistics. These data provide in.formafiion on seasonal abundance and distribution over wide 
geographic areas (Henwood and Stuntz, 1,987). 

A regional data collection effiort WZP begun in 1980 to monitor mortatlity. This \roluntiuy 
strandirrg network from Maine to Texas is coordinated by the NMFS ancl serves to document 
the geographic and seasonal distribution of sea turtle mortality (Schzoeder,, 1987). Since 1987, 
four index zones have been systematiallly surveyed. It is clear that strandings represent an 
absolute minimum mortality. However,, they can be used as an annual inidex to mortality and 
are an indication of the size distribution of turtles being killed. They can ;dso provide valual~le 
biologicxl information on food habits, reproductive condition and sex ratios. 

Accomlplishments - Informat ion and Eiilucation 

Public support for sea turtle conservation effort is essential for the Ilong-term success of 
conservation programs. This is particularly true when conservation measures are controversial 
or expensive. To heighten public awareiless and understanding of %a turtle conservation issues 
a number of educational activities and efforts are underway. For example, personnel conducting 
turtle projects often advise tourists on what they can do to minimize disturbance to nesting 
turtles, protect nests and rescue mjsorien1i:d hatchlings. Likewise, State andl Federal parks which 
conducr. public awareness sea turtle interpretive walks provide information to visitors. Florida 
DNR has developed guidelines for organized sea turtle interpretive walks in order to minimize 
any disturbance to nesting turtles while still allowing them to be viewed by the public:. Many 
beaches have been posted with signs infbrming people of the laws protecting sea turtles and 
providiing either a local or a hotline nunl t~r  to report violations. 



Private conservation organizations su~ch as the Center for Marine Cons:rvation, Greenpeace 
and National Audubon Society and Federiil and State agencies have produ~ced and distributed a 
variety of audio-visual aids and printed rn~aterids about sea turtles. These include: the brochure 
"Attention Beach Users", a booklet (Ray n~ond, 1984b) on the various types of light fixtures and 
ways of screening lights to lessen their effwts on hatchlings, "Lights Outw bumper stickers and 
decals, a1 coloring book, video tapes, s1ide:ltape programs, full color identification postexs of the 
eight qxxies of sea turtles, and a IhawW~i:ll poster. Florida Power and Light Company also has 
produd a booklet (Van Meter, :1990) with general information on sea turtles. 

R a n t  reviews of sea turtle u~nserva,tion efforts in the southeastern United States appear in 
Hopkins-Murphy (1988) and Pos~ardt (15291). 



PAR'!' 11. RECOVERY 

A. Recovery Objectives 

The southeastern United States population of the loggerhead can be considered for delisting if, 
over a period of 25 years, the folllowing conditions are met: 

1. The adult female populaltion in Florida is increasing and in North Carolina, Soluth 
Carolina, and Georgia, it has returned to pre-listing nesting levels (NC = 800 
nests/season; SC = 10,000 nesltslseason; GA = 2,000 nestslsason). The above 
conditions must be met with data from standardized surveys which will continue for at 
least 5 years after delisting. 

2. At least 25 percent (560 krn) o:F all available nesting beaclhes (2240 km) is ;in public 
ownership, distributed over the en~~tire nesting range and encompassing at least 50 percent 
of the nesting activity within eac:la State. 

3. All priority one tasks havle been ;successfully implemented. 

B. Ste!pdown Outline and Nan-dtive 

1. Protect and manage habitats. 

11. Protect and manage nesting habitat. 

Coastal development has idready destroyed or degraded many miles of nesting habitat in 
tQe Southeast. Although nesting occurs on over 2,250 km of beaches, devela~pmenlt 

- pressures are so great, cumulz~tive impacts will result in increased degradation or 
destruction of nesting habjtat and eventually lead to a significant population decline if not 
effectively combated. 

111. Ensure beach noiurishrnc~nt projects are compatible with maintaining good 
quality nesting habitat. (also see 216) 

Beach nourishment can improve nesting habitat in areas of severe erosion and is 
a preferred alternative to beach armoring. The quality olf material should be 
similar to that on 'local nta~;uual beaches. 

1111. Implement and levraluate tilling as a meam of softening compacted 
beaches. 

Poor quality matelrial deposited on nesting beaches can result in 
compaction of sand on nesting beaches. This can cause increased numbers 



of false crawls and aberrant nests, increased digging times for nesting 
females and, in some cases, broken eggs from clutches deposited in ttm 
shallow an e:gg charnber. Where beach compaction exceeds locall natural 
conditions tilling to a depth of 77 to 92 cm should be used s o k n  
beaches. The effectiveness of t i h g  in softening beaches should1 also be 
fully evaluated by the COE to determine the persistence of beach 
softening, frequently of tilling required, and the best mechanical method 
for beach salftening,, 

11 12. Evaluate the relat ico~nship of sand characteristics (including aragonite) 
and hatch success;, hatchling fitness and sex ratios, and nesting 
behavior. 

Gas diffusion could be affected by sand grain shape, size and compaction 
and alter hatch sucx:ess. Sand color and moisture influence temperature 
and can affect hatchling sex determination. The effect of importing non- 
native materials such as aragonite to United States beaches for beach 
nourishmenl. adds additional unknowns which could conceivably affect 
hatchlings and sholulidl be discouraged un ti1 fully evaluated. 

1113. Reestablish dunes and native vegetation. 

Dune restoration an~d revegetation with native plants should be a required 
component of all irenourishment projects. This will enhance beach 
stability and nesting habitat and require less frequent renourishment 
activities. 

1114. Evaluate sand tra~der systems as alternative to beach nourk;hment. 

Sand transfer systenls can diminish the necessity for frequent beach 
renourishment ancl thereby reduce disruption of nesting activities and 
eliminate nmd cornpaction. The construction andl operation of these 
systems must be carefully evaluated by the COE to ensure important 
nearshore habitats we not degraded or sea turtles injured or destroyed. 

Prevent degradatiion of n~csthg habitat from seawalls, revetments, sand bags, 
sand fences or other erosiion control measures. 

Seawalls, revetments, and sand bags have already destroyed or degraded many 
miles of nesting htabitat on the southeast Atlantic mast. Beach armoring still 
occurs, however, either illlegally or through devices such as; sandbags which are 
still allowed. Thle filling and burial of long plastic bags to protect coastal 
property is a comrnlon pra~ctice in Florida and has occurred in other States. These 



buried bags are hard and ce:xacerbate erosion when uncovered by storm events and 
prevent nesting when unt~vered or buried too close to the sand surfatx. 

1121. Evaluate c:urrenlt laws on beach armoring and str~engthen if necessary. 

State regu~lations; prohibiting or discouraging some forms of beach 
armoring now e.xist in Florida, Georgia, South Carolina and North 
Carolina. FDNEt!, GDNR, SCCC, and NCDNR should revie:w current 
State regulations related to beach construction and ensure seawalls, 
revetments,, sandbags and other armoring measwes contributing to the 
degradatioin of ne:sting habitat are prohibited. 

1122. Ensure laws regulating coastal constructian and beach armoring are 
enforced. 

Illegal beaich armloring occurs, and all too firequently no effective action 
is taken by enforcement agencies to ensure the pe:rpetrator reimoves the 
material arid restores the habitat. Illegal beach armctring can culnulatively 
cause signi~ficant degradation of nesting habitat. FIDNR, GDNR, SCCC, 
and NCDNR rn~~~ist frequently monitor beaches and maintain strict 
enforcemeint when violations are observed. 

1123. Ensure failed erosion control structures are remioved. 

Failed erosion wintrol structures such as uncnvereti plastic bags or tubes 
and fragmented ooncrete or woden structures degrade nesting habitat and 
deter nesting activities. FDNR, GDNR, SCCC and NCDNR should 
ensure failed structures are removed from nesting beaches. 

1124. Develop s1:andarcI requirements for sand fence construction. 

Sand fences can effectively build dune systems and improve nes'ting 
habitat, however improperly designed sand fences c;m trap nesting females 
or hatchlings andl prevent access to suitable nesting habitat. FD'NR, 
GDNR, SCWMIRLD, SCCC, NCDNR and FWS should develop and 
evaluate sand fencing designs and establish standard requirements for sand 
fence constructio:n~. 



113. Evaluate and implemenlt measures to enhance important nesting habitat 
where erosion or tidal inundation destroy over 40 percent of nests in a typical 
year (without relocation). 

Some important nesting beaches now suffer severe erosion a; a result of previous 
river diversions, inlet maintenance or jetty construction. Limited safe locations 
for beach hatcheries in some situations place constraints on nest re:location 
programs. Nest relocation programs at best should be considered as a short-term 
measure to protect nests in these situations with primary efforts directed towards 
habitat restoration. 

1131. Evaluate dune matoration or other measures to mitigate erosion on 
Cape Islandi, S.C. 

Diversion of the natural drainage of the Santee River in the 1940's has 
caused a severe erosion problem at Cape Island. A b u t  25 percent of aIl 
nesting in South Ca~rolina occurs on Cape Island. Fiifty to 80 percent of 
the nests would be lost to tidal inundation or eirosion without nest 
relocation. The FWS relocates 300-600 nests each year to hatcheries. 
Suitable sites for self-release beach hatcheries are more scarce each year. 
Consequently dune restoration and other measures to enhance nesting 
habitat shoulld be e~raluated axld implemented by FWS and COE. 

1132. Identify otlher im~lportant nesting beaches experie~ncing greater than 
40 percent nest loss from erosion and implement appropriate habitat 
restoration measuISles. 

FDNR, GDlNR, SCWMRD, NCDNR, and FWS should review all 
important nesting beaches anci identify those with 40 ]percent or more nest 
loss due to erosion or tidal inundation. Habitat restoration plans should 
be developed and implemented for identified nesting beaches. 

1114. Acquire or otherwise ensure the long-term protection of important nesting 
beaches. 

1141. Acquire in fee title all undeveloped beaches betwee:n Me1bourn.e Beach 
and Wabasso Beach, Florida. 

Approximately 25 percent of all loggerhead nlesting in the Unitcd Stares 
occurs along this 33 krn mile stretch of nesting beach. Development and 
public use threatelnls the habitat and nesting activities. The FWS and 
FDNR should acquire a buffer strip in fee title that at least extends fiom 
mean high water west to highway AIA to ensure the long-term protection 
of this nesting habitat. An w m  to river buffer along the narrow barrier 



island wou,ld be preferable. Conservation easements should be acquired 
on developed properties where fee title acquisition is not possible. 

1142. Evaluate the stabus of the high density nesting beaches on Hutchinson 
Island, Florida, aund develop a plan to ensure its Ilong-term protection. 

Approximately 10 percent of loggerhead nesting in United States occurs 
along this 32 km Ibeach. Development is degrading nesting habitat and 
public use is caudung significant disturbance to nesting activities. FDNR 
and FWS shoulcl evaluate the threats and take appropriate measures 
including acquisif,on to ensure long-term protection. 

1143. Evaluate status of other undeveloped beaches which provide important 
habitat for mah~itaining the historic nesting dist,ribution and develop 
a plan for long-term protection. 

FDNR, G:DNR, SCWMRD, NCDNR and FWS should evaluate other 
nesting beaches in the Southeast which contribute significantly to the 
historic nesting distribution to ensure permanent protection. 

115. Remove exotic vegetation and prevent spread to nesting beaches. 

Australian pine trees shde nests and can alter natural hatchling sex ralios. 
Australian pines also aggressively replace native dune and beach vegetation 
through shading and che~nical inhibition and consequently exacerbate el-osion and 
loss of nesting halbitat. Erosion can topple trees and leave exposed roots wlhich 
can entrap nesting, females. 

Removal of exotics such as is ongoing at St. Lucie Inlet State Park, Florida, and 
Hobe Sound NWR, Florida should continue. FDNR, FWS, and NIPS should 
identify other important nesting beaches where exotic vegetation is degrading 
nesting habitat and work with responsible parties to restore natural vegetation. 

12. Protect marine habitat. 

Available sea turtle habitat has trxn significantly reduced over the past century. Among 
the factors contributing to 'ttus loss of habitat are coastal developlnent and 
industrialization, increased corn~lmercial and recreational vessel activities, river and 
estuarine pollution, channelization, offshore oil and gas development and u~mmercial 
fishing activities. If present traitis continue, the cumulative loss of suitable habitat could 
reduce the likelihood of recovery of the species. 



121. Identify important Ihabita~t . 
Coggerheads are opportunistic foragers occurring throughout the warm waters of 
the continental shelf. The,y frequently feed around coral reefs, rocky places, and 
old boat wrecks, and often enter bays, lagoons and estuaries. Little information 
on habitat preference of qzeci fic agei'sizdsex classes iis avail able. To effective:l y 
protect the species, NMFS should consider habitat research to be of high priority. 

122. Prevent degradation and improve water quality of important turtle habitat. 

Coastal developmen~t and eusociated changes in land utilization have led to severe 
degradation of habitat through contamination andlor loss of food sources in 
estuarine and marine waters. Declines in water quality resu~lting from industrial 
pollution, channel clredginj; and maintenance, harbor activities, farm runoff and 
sewage disposal, have rerllclered large water bodies marginally habitable. Tfie 
EPA and State environme:ntal regulatory agencies must ensure that established 
minimum water quality standards are enforced. Land utilization decisions and 
associated construction projects should be carefkllly clonsidered by lwal 
governments, states, CZM[, NMFS, FWS, EPA, COE3, and other regulaitory and 
permitting agencies. 

123. Prevent destruction of brabitat from fshing gears and vessel anchoring. 

Bottom tending fishing ge:aus can be destructive to a wide variety of ]habitats. 
Coral reefs are parti~cularljr vulnerable to destruction firom roller rig trawling gear 
because corals may be crushed by the weight of rollers and trawls. Seagmis, 
sponge and other live bottom habitats can also be scoured by trawlirig gear. 
Anchoring vessels iLn sensitive habitats may also be destructive. NMFS should 
evaluate the potential loss of habitat from these activities iind take appropriaite 
actions to ensure long-tenn protection of reefs and other important habitats. 

124. Prevent destruction of muwine habitat from oil ant9 gas a~ctivities. 

Oil and gas activities may negatively impact sea turtle habitat during exploration, 
development, production amd abandonment phases. Of pahcular concern are 
impacts of oil spills, drilling mud disposal, disposal of other toxic m~aterids, 
pipeline networks a:ssociatr:d with oil and gas fields, onshore production facilities, 
increased vessel traffic, tjomestic garbage disposal and e:rtplosive removal of 
obsolete platforms. MMS, COE, and the oil and gas industry should take 
appropriate actions to enc;ure that known sources of' pollution and toxic waste 
disposal are eliminated. Additional precautions are n~eeded to prevent oil spillis. 
A response team to deal with spills should be establi!shed. 



125. Prevent destruction of lhabitat from dredging activities. 

Channel dredging projects may have greater impacts on habitat than the obvious 
mechanical destruction ad the channel bottom. Channelization can alter natural 
current patterns, disrupt sediment transport, and supended materials from 
dredging may severely c h a g e  adljacent corals and seagrasses. Addlitionally, 
disposal of dredged materials in ofi'shore disposal sites usually smothers existing 
flora and fauna. The COE and EIPA should continue to carefully consider the 
environmental consequences before permitting any new charnel dredging projexts 
or designating nevv offshore disposal sites. 

2. Protect and manage popula.tion. 

21. Protect and manage populations on nesting beaches. 

Predators, poaching, tidal1 inundation, artificial lighting and human activities on nesting 
beaches diminish reproductive success. Monitoring of nesting activities is necessary to 
implement and evaluate appropriate nest protection measures and determine trends in the 
nesting population. 

211, Monitor trends h~ nestin,g activity by means of standanlized surveys. 

Nesting surveys are undentaken on Phe majority of nesting beaches. However, in 
the past, beach coverage from year to year varied, as (did the frequency of 
surveys, experience and training of surveyors and data reporting. Consequen~tly, 
no regionwide determination of nesting population trends has been possible with 
any degree of certainty. 

FWS, FDNR, G:DNR, SCWMRI), and NCDNR shoulcd continue to refine 
standardized nest :survey criteria, identify additional index survey beaches to be 
monitored, continue to conduct training workshops for surveyors, and implement 
or continue approlpriate iat:rial or ground surveys. 'This is essential to gather a 
long-term data base on r~esting activities from North Caro'ha to Florida which 
can be used as an index o~f nesting population trends \throughout the nesting range 
of the species. 

212. Evaluate nest success alad implement appropriate nest protection mleasures. 

Nesting and hatching success on beaches occurring oln State or Federal Ilands ;md 
al l  other important local or regional nesting beaches s,hould be evaluatled. 
Appropriate nest protectilon measures should be implemented by FWS, FDNR, 
GDNR, SCWMRI>, NCIDNR or appropriate local governments or organizations 
to ensure greater tlian 60 percent hatch rate. Until recovery is ensured, Ihowever, 
projects on all Federal and Statre lands and key nesting beaches such as 



Hutchinson Island, Jupiter I[sland, Juno Beach, and Melbourne Beach, Florida, 
should strive for a1 higher rate of hatching success. In all cases the least 
manipulative method shwdd be employed to avoid interfering with known or 
unknown natural bidogical processes. Artificial incubation should be avoided. 
Where beach hatche:ries ane necessary, they should be located and constructed to 
allow self release and hatch rates approaching 90 percent should be attainad. 
Nest protection measures ~itould always enable hatchlling rellease the same night 
of hatching. 

213. Determine influence of fiadors such as tidal inundation and foot traffic on 
hatching success. 

Tidal inundation can diminish hatch success depending on frecluency, duration and 
developmental stage of embryos. Many nests are relocated (due to the perceived 
threat from tides. 'The exltent to which eggs can tolerate ticlal inundation neetis 
to be quantified to enable id~evelopment of guidelines for nest relocation relative 
to tidal threats. The ef3a:t of foot traffic on hatching success is unknown 
although many beaches wilh significant nesting also have high public use. FWS 
should support research andl in conjunction with FDNIR, GDINR, SCWMRD antd 
NCDNR develop recomrnen~dations for nest protection from tidal threat and foot 
traffic, if appropriate. 

214. Reduce effects of a,rtifi&d lighting on hatchlings aind nesting female;. 

Hatchlings orient primarily to the blue-green wavelengths to1 find the ocean mid 
consequently many artificial lights disorient or misoiient. hiatchlings, indirectly 
leading to high hatchling ]mortality. Recent studies have: demonstrated that 
artificial lights also signific~mtly deter nesting activities. 

2141. Determine hatchling orientation mechanisms in the marine 
environment and a a s  dispersal patterns from natural (dark) beaches 
and beaches with high levels of artificial lighting. 

While phototropic orientation is the hatchling sea lhding meclhanisrn, 
orientation mechanisms in the marine environment need further 
clarification. If light is the primary determinant, lighting from coastid 
development could be altering hatchling dispersal patterns on some nesting 
beaches and lowerirrg survivorship. This could be significant in areas 
such as Cape: Canave:ral where lighting from the Kennedy Space Center, 
Canaveral PLir Forc~, Port Canaveral and Cocoa Beach, Florida, 
contribute to a significant background glow. The USAF, KSC and Port 
Canaveral shrould sypport studies to evaluate the impact of lighting on 
Cape Canavt:ral haltchling dispersal and survivorship. Other im~portarit 



nesting beaches which may be influenced by m i t a l  lighting should be 
evaluated by apprci~priate State resource agencies and coastal communities. 

2142. Implement and enforce lighting ordinances. 

Where lighting ordinances have been adapted and enforceti such as 
Brevard County, l;'lori&, haitchlrng disorientation and misorientation have 
been drastically reduced. All coastal counties alnd communities with 
nesting beaches !should adopt ordinances May though October. M h y  
incorporated con~inunities within Broward and Palm Beach Counrties, 
Florida, are pat%cularly problematic because of the high density nesting 
beaches and the lack of effective lighting regulatioins. 

2143. Evaluate txtent of hatchling disorientatioln and misorientatiion on all 
important regioxml nesting beaches. 

FWS, appropriate State resource agencies, imd counties shoultl evalruate 
hatchling tlisorieintation and misorientation problems on all important 
regional nesting txaches. Many lighting ondinana? requirements do not 
become effective until 11 p.m., whereas over 30 percent of hatchling 
emergence occur!; prior to this time (Witherington et a,., 19%). WS, 
State resource agencies, mid county governments; should also support 
research to gathe:r additional quantitative data on hatchling emergence 
times and nlesting times on representative beaches throughout the Southleast 
to support the mast effective time requirements for lighting ordinanus. 

2144. Evaluate need far Federal lighting regulations. 

Where local lighting ordinlances have not been implemented or are 
ineffective, Federal regulations should be prc~mulgated under authority of 
the Endangered Species Act for important nesting beaches. 

2145. Develop lighting plans at Port Canaverall, Kennedy Space Center, 
Cape Canaveral Air Fon:e Station and Patrick Air Force Base, 
Florida. 

Cape Canaveral i!; one of the four most important nesting beaches in the 
United Stam witlh over 10 permt of all nesting activity. Launch ,and 
support facilities alt Canaverad and lighting at Patrick AFB are responsible 
for hatchling disorientation and misorientation on Memtt Island National 
Wildlife Refuge and Air Force beaches. Lights firom the KSC, USAF 
facilities artd Port Canaved may be altering natural hatchling dispersal 
from Cape Canaveral. The KSC, USAF and the Port should develop 



lighting plans to ireduce and eliminate hatchling disorientation and 
misorientation. 

2146. Prosecute individuals or entities responsible for hatchling 
disorientation and imisorientation under the Endaingered Species Act 
or appropriate State laws. 

Hatchling disorientation and misorientation from artificial lights can cau,se 
high mortality and t>e the major source of hatchling; mortality on some 
nesting beaches if ]not controlled. Law enforcement efforts should t~ 
focused where lighting ordinances are not being imp1t:mented or enforad 
on major nesting beaches and where flagrant and repeated violations are 
not corrected. 

215. Control vehicular traffic during nesting and hatching season. 

Vehicular traffic cam clearly destroy nests, kill hatclhlings and disturb nesting 
turtles. Nest relocation i~i  not an acceptable permanent solution to vehicular 
traffic. Driving exists on some Florida and North Carolinai beaches, irlcludirlg 
national and State parks. WS,  FDNR and NCDNR should evaluate b e  effect 
of vehicular traffic on nesting activities including the need to relocate nests arid 
develop a plan to phase o~rl beach driving on important locall or regional nestirig 
beaches (except emergency or permitted research vehicles). 

216. Ensure beach nourishrneln~t and coastal construction activities are planned to 
avoid disruption of nesting and hatching activities. 

These activities can cause significant disruption of nesting ;activities during the 
nesting season when, viewed cumulatively over the nesting range. Nest relocation 
can involve manipulation of large numbers of nests which can result in lowered 
hatch success and altered hatchling sex ratios and therefore is not an acceptable 
alternative to altering the timing of projects. The COE, FWS and appropriate 
State agencies shou~ld ensure beach nourishment and other beach construction 
activities are not permitttxl during the nesting season on local or regionally 
important nesting beaches. 

2,17. Ensure law enforcement activities eliminate poaching and harassment. 

Poaching, while noit a sigrlificant cause of nest loss re:gionally, is occasionally a 
local problem. Intentional and unintentional disturbance and harassment (of 
nesting turtles is, holwever,, an increasing problem on rrlany beaches. FW!S should 
work closely with FDNR, GDNR, SCWMRD and NGDNR to identify problem 
areas and focus intensive law enforcement efforts to eliminate poaching and detler 
harassment of nesting turtles. 



218. Determine natur;al hatchling sex ratios. 

It is well documerited that incubation temperature dt:termiries hatchling sex. Sex 
ratios of hatchlings on ru~tural beaches throughout the nesting range should be 
determined over several years in order to evaluate nest relaxtion prograuns which 
could be altering naturalll sex ratios. FWS, FDMR, GIDNR, SCWIWU) and 
NCDNR should support necessary research and evaluate all nest ?location 
projects to ensure: naturiil sex ratios are not altered. Research should include 
establishment of temperature transects on representative beaches throughout the 
Southeast. A standardiml protocol for temperature monitoring should be 
developed by FWS and !State resource agencies to accomplish this. 

219. Defme geographical b o ~ u  ndaries of breeding aggregations. 

It is not known whether loggerhead nesting populations ;dong the solutheastern 
United States -t and Gulf of Mexico represent separate breeding aggregations 
or are one large breeding population. This has direct man~agement implications. 
If nesting populations are segregated even loosely into demcs, smaller populations 
in GA, SC, and l'JC ancl west coast Florida would be even more vulnerable to 
extirpation. FWS should support research to define breeding populations within 
and outside the United States. As a management approach and until otherwise 
determined, it should be assumed that nesting populations are segregaaed. 

22. Protect and manage populations in the marine environment. 

Management and protection of sea turtles in the marine environrrient is a difficult task. 
The foremost problem in manage~ment and conservation of ~;ea tuflJes is the lack of basic 
biological information. 'To adequately protect and enhancle survival of sea turtles, we 
must know where they occur, in what numbers, at what tim~es; and what factors 
contribute to mortality. As soul-ces of mortality are identified, steps can tK. taken to 
reduce or eliminate their impact:; on populations. 

221. Determine loggerhead distribution, abundance and status in the marine 
environment. 

In efforts to recover threatened or endangered species, it is necessary to ensure 
the survival of all life stage. In the case of  sea^ turtles which exhibit great 
longevity, it is importan!.  to protect all age classes so that a sufficient number of 
individuals survive to reach sexual maturity. To effectively enhance survival, the 
most critical information needed is when, where and in what abundance, turtles 
may occur over the various stages of their life cycles. 



221 1. Determine seasonal  distribution, abundance, population characteristics 
and status Bn bays, sounds and other important nearshore habitats. 

Loggerheads occur throughout the warm waters of the United States 
continental shelf, b1a1 little is known about specific hathitat requirements or 
habitat fidelity, srmnal distribution and abundance, movements or 
growth. Research is needed to identify areas and times of turtle 
abundance, ;and to answer basic biological questions about the species. 
Some important areas that should be studied include, among others: Cedar 
Key, Florida Bay, aurl~d IndianIBanana River in Florida; Chandeleur Islands 
in Louisiana,; Cheripeake Bay in Virginia and Maryland; and inshore 
waters of Georgia, South Carolina, and North Carolina. Knowledge of 
when and where turtles may occur will allow NMFSl to take appropriate 
steps to protect various life stages. NMFS, FWS, COE, MMS and other 
Federal and State agencies should assist in providing needed information. 

2212. Determine navigaition mechanisms, migratory pathways, distribution 
and movements between nesting seasons. 

Nesting migrations and subsequent dispersal of post-nesting females have 
been studied principally through taggmg on nesting beaches. Movements 
and distribution of adult males and juvenfia;, which may or may not 
migrate witti the ft:imales, have been virtually unstudied. 

Female turtles are known to return to nest in the same general areas at ;!-, 
3- and 4-year intenrals throughout their reproductive lives. Mechanisrns 
which allow turtles lto navigate over great distances and to exhibit nesting 
beach fidelity are poorly understood. R e m c h  is needed to determine 
how turtles navigate, (olfactory, magnetic, visual) and what facto~rs could 
negatively influenu: this ability. NMFS, COE, MIMS, FWS and other 
interested State and Federal agencies should fund appropriate rermch. 

2213. Determine present or potential threats to logperhatds along migratory 
routes and on foraging grounds. 

Loggerhead foraging habitat appears to be highly correlated with the 
occurrence of crat~s and mollusks. Unfortunately, these food items are 
most abundant in nearshore waters where commercial and recreational 
fishing, dradging, oil and gas activities and vtssel traffic occur. Threats 
to migrating turtles are virtually unknowni, because we have little 
information on palhways or mechanisms of migratioin. Before action can 
be taken to eliminate threats to sea turtles, we must know wha~t factors 
may impinge on the survival of turtle stocks. Research is needed to 
determine when and where turtles may occur, and what activities in these 



areas may negatively impact recovery of the species. NMFS, FWS, COE, 
MMS and other Sta.te and Federal agencies should fund needed research. 

2214. Determine breeding population origins for United States 
juvenile/subadult populations. 

To effectively manage sea turtle stocks and t.o determine the efficacy of 
nest protection activities, it would be advantageous; to have a ]means of 
determining the oliigin of juvenile and subadilt turtles. Such knowledge 
could be of major importance if progeny from specific nesting beaches 
exhibit different t~ce:havior, movements or foraging ranges, than turtles 
from other beaches. Such differences could result in high mortality in 
some nesting populations, and low mortality rates in other populations. 
Appropriate Federal and State agencies should fund this research. 

2215. Determine growllb~ rates, sex ratios, age at se!xual maturity and 
survivorshiip rates of hatchlings, juveniles and adlults. 

Knowledge of the ,age at sexual maturity is necessary if managc:rs are to 
know when nest protection programs can be expected to show results if, 
successful. Extra,lmlation of growth rate data using growth equations 
currently provides the best although an indirect method to estimate age: at 
sexual maturity. Cirowth data can also be used to assess and compare 
habitat quality. Direct aging methods using annuli in bones or other M y  
parts may ultimately provide a better alte:mative: and need!; further 
research. Data on survivorship rates will be difficult to obtain for most 
life stages. To the extent that this informatio~n can b e  collected however, 
it will enable managers to more fully evaluate management strategies 
utilizing more acclurate predictive population model!$. 

:222. Monitor and redu~ce mo~rlality from commercial and recreational fisheries. 

Sea turtles are incicientalllr ,taken in several commerciid and recreational fi sheria. 
For example, an t:stimatrd 5,000 to 50,000 loggerheads were killed annually 
during commercial shrim:p fishing activities prior to TED requirements. Otlher 
fisheries known or suspxted to incidentally capture turtles inclu~de those 
employing bottom ~trawls, off-bottom trawls, purse sei-nes, bottom longlirles, hcak 
and line, gill nets, traps, haul seines, pound nets,, beach seines and surface 
longlines. 



2221. Implement rand enforce TED regulations in all United States waters at 
all times. 

Regulations requiring shrimp trawlers greater than 25 feet in length to use 
TEDs in offshore waters during certain months of the year went into 
effect on May 1, 1989. Boats less than 25 feet must either use 'EDs or 
restrict tow times 10 90 minutes. On May 1, 1990, inshore regulations 
went into e!Yect. While these regulations are expected to have a positive 
impact on suirvival of the species, certain areas and times of the y a r  have 
no TED req~uiremeinit. To provide the maximum protection to sea turtles, 
NMFS should amend the regulations to require TEDIS in all waters at dl 
times, and t:nsure that al l  regulations are enforced. Appropriate State 
resource agencies should implement State year-round TED regulations for 
all State waters from North Carolina to Texas. 

2222. Provide teclhnology transfer for installation and use of TEDs., 

Some shrimp fishermen refuse to use TEDs and haw: made no attempt to 
learn about them. If improperly installed or adjusted, turtle mortality and 
shrimp 1osse:s can kt.: expected until nets are properly tuned. NMFS, Sea 
Grant and Spate agencies should assist the industry in technology transfer 
for installab~on anti use of TEDs. This service by Federal and State 
agencies should aid1 :in the smooth transition to use of this new equipment, 
and will ensure adequate protection of turtles. 

2223. Maintain the Sea 'Ibrtle Stranding and Salvage Network. 

Most accessible United States beaches in the P~tIantic and Gulf of Mexico 
are surveyed for slranded sea turtles by volunteer 01: contract pe:rsomel. 
Through the Sea Turtle Stranding and Salvage Network, stranding data are 
archived and sumnnaized by the NMFS Miarni Laboratory. These data 
provide an index (of sea turtle mortality, and are thought to be a o s t  
effective mtms of evaluating the effectiveness of tlhe TED regulations. 
These data also prcwide basic biological information on sea turtles and 2u-e 
useful in determining other sources of mortality. NMFS and FWS should 
continue systematic stranding surveys of index artas and support and 
augment the: network. Periodic review of efficacy of surveys should be 
conducted. 

2224. Continue nesting population study at Little Cumberland and 
Cumberland Island, Georgia. 

A nesting population study has been underway on1 these islan~ds sir~ce 
1964. Because of' the long-term nature of the study, and lthe 



comprehensive tagging and survey protocol which has been employed, it 
is the only nesting beach in the United States with adult female 
survivorship data. This population is declining largely as a result of the 
heavy mortality firm nearshore shrimp activities throughout the nesting 
season. k u s e  this is the only population with known adult female 
survivorship data., these data precede the: TED) requirements, and 
shrimping mortality affects the nesting population directly, it is a unique 
opportunity to assevs the effectiveness of TEl> uses directly on a nesting 
population with a ~nainimum time lag. FWS andlor NMFS should contirlue 
funding of this pnslject. 

2225. Evaluate impacts off Sargussum harvest on hatchlings and implement 
appropriate measures to avoid incidental take of hatchlings and 
destruction of pelagic habitat. 

Sargasswn harvest by surface trawling vessels loperating off North 
Carolina is known, to result in the incider~tal capture of loggerhead 
hatchlings. The potential significance of this activity may be great sirice 
hatchlings from nesting beaches all along the east coast are likely 
transported in Sargasswn by the Gulf Stream, past North Carolina and 
across the Atlantic to developmental habitat i n  the eastern Atlantic. ' l l e  
extent of ere harvest and impacts to hatchlings and their pelagic habitat 
need to be fully investigated by NMFS arid NCDNR. Appropriate 
protective measures should be developed and implemented withim 1 ycxr 
of the completion of the investigation. 

2226. Identify actd monitor other fisheries that nnay be! causing silgnificant 
mortality. 

In addition to shrimp trawls, other types of fishing (equipment have been 
implicated in the tleaths of sea turtles. Of particular concern are bottom 
trawling gear, gill nets, driftnets and longlines. NhWS recently cronducl.ed 
an internal ESA !Stxtion 7 consultation on tlhe potential impacts to sea 
turtles of all types of fishing equipment in the Southeast, and 
recommended that observer coverage be initiated to document take in 
several fislheries. This observer coverage should be implemented 
immediately by NMIFS or appropriate State resource agencies. 

2227. Promulgatce regulations to reduce f ~ h e r y  related mortality. 

If any fisheries are found to result in significant take of WL turtlles, 
regulations to protect turtles should be ]published by NNCFS and 
appropriate State I-esource agencies. 



:223. Monitor and reduce rno~tlality from dredging activities. 

The COE is congressionallly mandated to maintain United States navigational 
channels. To ensure thaL authorized channel depths are sustained, periodic 
dredging is required. Some types of dredges, particularly the hopper dredge, 
have been shown to takr: sea turtles, and on a cumulative basis, this take is 
believed to be significant,, 

2231. Monitor turtle m8cwrltality on dredges. 

Turtle mortality GUI be documented by screening the: inflows/outflows on 
a hopper dredge, by observation aboard a clamshell dredge, or by 
obsening the discharge of a pipeline dredge. Presently, NMFS believes 
that few, if any, turtles are impacted by clamshell or pipeline dredges, but 
that the hopper dredge is a major problem. W S  should1 require 
observer overage and appropriate screening on all hopper dredlge 
operations 1.0 docu~nnent take and associated mortality. 

2232, Evaluate rnodificctticons of dredge dragheads or devices to reduce turtle 
captures, and inccoiprate effective modifications or devices into future 
dredging operatiom. 

Recent COI3 and NMFS experiments and photography of operating hopper 
dredges indicate that suction is greatest directly beneath the draghead. 
This suggests that turtles taken by hopper dredges rriust be restirig on the 
bottom in tlhe path of the dredge, and that mortality could be elliminated 
if turtles could be, moved 60 to 90 cm up or to either side. COE and 
NMFS gear speciallists are attempting to design a "turtle deflector devitx" 
which will push hlrtles out of the dredge patlh. This research slhould be 
continued until an t:f'fective device is perfected. 

2233. Determine seaso~n,arity and abundance of' sea turtles at c h d g i i  
localities, sind enwlre that dredging is restricted 1.0 time periods with 
the least pcotentia.1 for turtle mortality. 

Channels requiring maintenance dredging and in which turtles ;are 
suspected to reside: should be surveyed by ithe CC)E or Navy prior to 
dredging to determine when, where and how many h~rtles are present. To 
minimize the impacts to sea turtles, all dredging activities should be 
conducted (luring times of lowest turtle densities. 



224. Monitor and prevent advcelrse impacts from oil and gas ardivities. 

Oil can alter respiration, :severely damage skin, interfere with or stop salt gland 
function and ultima~tely lead to the death of turtles. Tar balls pose a particularly 
serious threat to post-hatctilings and small juveniles since tar balls are frequently 
eaten and accumulate in the same driftlines which these life: stages inhabit. 

2241. Determine the eff'ects of oil and oil dispersants on all life stages. 

Oil spills resulting from blowouts, ruptured pipelines, tanker accidents, or 
other accidents could have a major impact on the recovery of fisted sea 
turtles. As evidenc~xi by the recent Exxon catastrophe in Alaska, Federal 
and industry ability to respond to a major spill is woefully lacking. 
Therefore, it is essential that we have knowledge of the effects of oil and 
oil dispersants on id1 sea turtle life stages to allow adequate assessment of 
risks and implementation of contingency plans should a major oil spill 
occur. MPIdS, RYS, NMFS and the oil antl gas industry sholuld fund 
appropriate research. 

2242. Ensure that irnp~c:ts to sea turtles are adequately addressed1 during 
planning of oil and gas development. 

In assessing, the pote~ntial impacts of oil and gas activities, it is necessauy 
to look beyond the exploration, development, production and abandonmt:nt 
of single wells, and consider the industry a!; a whole. In the Gulf of 
Mexico alone, there: are 4,500 existing offshore structures and thousan~ds 
more projected over the next 20 years. These structures are linked by 
miles of underwater pipelines, and are supported by fleets of vessels and 
aircraft. Production ;and storage facilities onshore su])ply refined products 
for tanker transport and land transport throlughoult the country. The 
chances of isolated accidents, when considering the existing infrastructu~re, 
are very high. Additionally, the cumulative impacts of chronic discharges 
from thousands of independent structures could be significant. E,xplosive 
removai of structuires during the abandonment phase (of these activities has 
also been identified as a potential source of mortality to sea turtles. 
NMFS, MMS, FFVS, and the oil and gas industry should take whatever 
actions are necessary to ensure that adequate precautions are taken to 
avoid impacts to sea turtles. 



2243. Determine sea turtle distribution and seasonal use of marine habitats 
associated with oil1 and gas development areas. 

Oil and gas activities occur over vast areas of the Gulf of Mexico and 
southern North Atlantic. Recent technological advances have made it 
possible to conduct exploration and develoj~ment activities in deeper 
waters. Despite the continuing offshore movement of the industry, ligtle 
effort has t m  ex1x:nded in determining distribution, abundance and 
seasonality of various life stages of sea turtles in offshore waters. MMS 
and NMFS should fund needed research to evaluate (he effects of oil and 
gas activities on the recovery of sea turtles in offsholre waters. 

Reduce impacts from entanglement and ingestion of' persistent marine debris. 

Ingestion of marine debris and entanglement of marine organisms in discarded 
nets, monofilament lines amd ropes has received considerablle attention i~n rea:nt 
years. Young, pelagic-stage turtles are particularly vulnex-able to ingestion of 
persistent materials.. Additionally, entanglement in nets, ropes, and monofilament 
lines may be a soul.ce of mortality to all life history stages. 

2251. Evaluate the extent of entanglement and ingt3stion of persistent marine 
debris. 

Limited inf~~rmatiorn on the frequency of entanglement and ingestion of 
marine debris by sea turtles is available. Stranding data and nwropsies 
have provicled evidence that some turtle mortality has resulted from 
ingestion of debris. Additionally, stranded turtles have been entangled in 
lost or discarded ne:hting, monofilament lines and ropes. NMFS, FWS and 
EPA should expand efforts to document cases oif entanglement and 
ingestion, Ute extent of marine debris in United States waters, sources of 
these conmminank;, and the impacts of these materials to various life 
stages of sea turtle ppulations. 

2252. Evaluate th~e effechs of ingestion of persistent marime debris on heallth 
and viabi1il.y of wn turtles. 

In addition 1.0 mortallity resulting from ingestion of pl;stics, hydrocarbons, 
or other to:& substimces, debilitating non-lethal impacts are possible. 
Research is needed 10 evaluate the long term effects olf ingestion of marine 
debris, parlicular1:y with regard to hatchlings during early life stages. 
These  turtle:^ are ke.le.lieved to congregate in areas of debris concentration 
such as driftlines. INMFS, and EPA should fund this research. 



2253. Determine and infpllement appropriate measures to reduce or eliminate 
persistent marince debris in the marine environmient. 

Marine debris may originate from land or sea, primlarily through careless 
disposal of non-biodegradable refuse. Suspected sources of these 
materials are large transport vessels pumping blilges and ciiscarding 
garbage, commercial and recreational fishermen, ail and gas platforms, 
beachgoers and cin~iseliners. To eliminate the problem, the pu~blic must 
be educatad on the long-term consequences of using the w m s  as a 
garbage dump. Point sources of pollution must be identified and 
eliminated by EIP,A, Coast Guard, State anci Federal agencies. 
Appropriate agencies should vigorously enforce MARPOL regulations. 
NMFS should promulgate regulations governing abandonment of fishing 
gear, and i~mpose severe penalties for discardling these materials. 

226. Evaluate mortality from recreational and commercial motor vesseb. 

The National Academy of !Sciences estimates 50 to 500 loggerheads may be killed 
annually by boat slrikes (M$agnuson et al., 1990). Between 1987 and 1989,6 to 
9 percent of stranded sea lturtles along the United States Gulf of Mexico and 
Atlantic had evidence of ir~juries sustained by boat strikes. While some injuries 
may occur post mortem, lthe prevalence of sea turtles with injuries suggests a 
significant problem in siorrle locations. Coastal State rc:source agencies and 
NMFS should evaluate alviiilable data and develop better assessment methods to 
determine if measures such as speed regulations are needed in specific liocalities. 

227. Maintain law enforcement efforts to reduce poaching in IJnited States waters. 

Illegal directed fishing for .sea turtles in United States watlers is not be:lievedl to 
be a major problem. However, incidental take and subsequent consumption of 
turtles may be a larger problem than suspected among certain groups of 
fishermen. NMFS, FWS, and State resource agencies should increase law 
enforcement efforts to arrest and prosecute fishermen possessing st# W e s  
illegally. 

228. Centralize a M i r a t i o n  and coordination of tagging programs. 

Sea turtle research~ers commonly tag turtles encountered during their research 
projects, and usually matiinltain independent tagging data bases. The lack of 
centralization for a4dminislte:ring these tagging data bases often results in t~nfusion 
when tagged turtles are rlmptured, and delays in reporting of recaptures to the 
person originally tagging: the turtle. NMFS and IWS should investigate the 
possibilities of establishing ;a centralized tagging data base. 



2281. Centralize tag serie; records. 

A centraliud tag series data base is needed to ensure that recaptured 
tagged turtles can tx: promptly reported to persons who initially tagged the 
animal. The tag scnLes data base would include listings of all tag series 
that have b x n  placed on sea turtles in the wild including the name and 
address of the resczcher placing these tags on turtles. This would 
eliminate p~poblems in determining which researcher is using which tag 
series or types of tags, and would preclutde unnecessary delays in 
reporting of tag returns. NMFS and/or WS should establish md 
maintain this data base. 

2282. Centralize turtle tagging records. 

In addition to the 1xxd for a centralization of tag senies records, there are 
advantages in develiaping a centralized turtle tagging data base. Such a 
data base would allow all turtle researchers to trace unfamiliar tag series 
or types to their source, and also to have immediate access to important 
biological information collected at the time of original capture. The major 
disadvantage is that this data base would require frequent ediiting and 
updating, a ~ d  would be costly and somewhat time consuming to maintain. 
It would also make it possible for unethical researchers to exploit the work 
of others, while PI-oviding no guarantees that such contributions would be 
acknowledged. Mh.IFS and FWS should determine whether such a data 
base can be: established and is feasible to maintain. 

229. Ensure proper care of sea turtles in captivity. 

Loggerheads are maintained in captivity for rehabilitation, re:search or educational 
display. Proper care will ensure the maximum number of rehabilitatkd turtles can 
be returned to the wild aund a minimum number ~vemoved from the wild for 
research o r  education pulyoses. 

2291. Develop standards for care and maintenance including diet, water 
quality and tank si*m. 

None of these requirements has been scientifically evaluated to (leterrnine 
the best possible t~p t ive  conditions for loggerheads. The IWS and 
NMFS should supprt  the necessary research to clevelop these criteria 
particularly relating to diet. These criteria should be published ;and 
required for any penmit to hold sea turtles in captivity. FWS, NMFS ;and 
appropriate State rlemurce agencies should inspect permitted fa.cilities at 
least annually for campliance with permit requirements. 



2292. Develop manual far treatment of disease and injuries. 

FWS and I W S  should determine disease problems associated with 
captive sea turtles an(d publish a manual on the diagnosis and treatment of 
such diseases. This manual should also include treatment for comrn~on 
injuries. ?'his will improve rehabilitative sluccess and captive: care of 
research antd display specimens. 

2293. Establish catalog for all captive sea turtles to enl~ance utiliuation ffor 
research and educaltion. 

Currently captive sea turtles are being held at ovea 50 facilities. The 
FWS and NMFS should establish a catalog and act as a clearing house to 
ensure captiive specimens are utilized efficiently to diminish the need for 
removing additioaall specimens from the wild. 

2294. Designate ~vhabilibtion facilities. 

FWS and W S  jun coordination with the appropriate State agencies 
should designate rt:t~abilitation facilities for Atlantic md Gulf Coast states. 
Designation should be based on availability of vete~inary personnel with 
expertise or expelia~ce in reptilian care and1 the institution's ability to 
comply with care and maintenance standartis developed in step 2291 
above. Each faci1,iliy should be inspected by a tear1 including a1 W S ,  
FWS, and appropriate State representative prior to its designation ar a 
rehabilitation facility. Inspections should be conducted at least annually 
thereafter. 

3. Information and education. 

!Sea turtle conservation requires Ilomg-term public support over a large geographic area. 
The public must be factually informed of the issues particularly when conservation 
measures conflict with hunnan activities such as commercial fiisheries, beach development 
;md public use of nesting beaches. Public education is the foundation upon which a lomg- 
term conservation progmn will s w d  or fail. 

31. Provide slide programs ancl information leaflets on sea turtle conservation ffor 
general public. 

The FWS has developed a. I>i-lingual slide tape program on sea turtle conservation 
and should keep the program current and available for all public institutions. ?*he 
FWS and State resource agencies should continually update and supply the public 
with informational brochures on sea turtle ecology and conservation needs. 



32. Develop brochure! on nx:ommended lighting modifications or measures to 
reduce hatchling disorientation and misorientation. 

Most lighting ordiriances neyuire lights be shut off or modi:fied to prevent dintct 
lighting on the nesting beach. However, it is not always clear what types of 
light, screening or shading work best and the appropriate use of low pressure 
sodium lights needs to be cllearly explained. The FWS, NMIFS and State resource 
agencies should jointly develop and publish a brochure or bookjet with 
recommended ligbting fixtures, lights, shading modifications and opaatio~nal 
constraints. 

:33. Develop public service announcements (PSA) regardling the sea turtle 
artificial lighting conflidt , and disturbance of nesting activities by public 
nighttime beach a.ctivitics. 

A professionally produced public service announcement for radio and TV would 
provide tremendous suplxo~t and reinforcement of the many coastal lighting 
ordinances. It would generate greater support through understanding. The FWS, 
and State resource agenciies should develop a high quality PSA which could be 
used throughout the Soutlhtzst during the nesting season. 

,34. Ensure facilities permitted to hold and display captive sea turtles halve 
appropriate infonmationisnl displays. 

Over 50 facilities are permitted to hold sea turtles for rehabilitation, research and 
public education. ]Many are on public display and afford opportunities for public 
education. Display of amrate information an the basic biology and conservation 
problems should be a requirement of all permittees. Alll facilities slhould be 
visited by FWS, hMFS i~ld the State permitting agencies to ensure captive sea 
turtles are being displayed in a way to meet these criteria. 

<35. Develop standard criteria and recommendations for sea turtle nesting 
interpretive walks. 

Sea turtle walks are popular with the public and afford tremendous opportunities 
for public education or, if p r l y  conducted, misinformation. State permitting 
agencies and the FWS should develop standards for permittees conducting wallks. 
These objective criteria should be used to evaluate sat turtle walks to ensure they 
are professional, provide: accurate biological infornlation, convey an accurate 
conservation message, arlcl are a positive experiena:. Just as importantly they 
should not cause unnecessiuy or significant disturbance to  nesting turtles. 



36. Post information signs at public access points on important nesting beaches. 

Public access points to important nesting beaches provide extxllent opportunities 
to inform the public of na3:ssary precautions for compatible public use: on the 
nesting beach and to develop public support through informational and educationid 
signs. NCDNR, SC:WMKD, GDNR, FDNR, FWS, WPS and other appropriate 
organizations should1 post such educational and informational signs on important 
nesting beaches as appropriate. 

4. International cooperation. 

41. Develop international agreements to ensure protection of life stages which occur in 
foreign waters. 

There is compelling evidentx that post-hatchling loggerheads from United States nesting 
beaches spend several years as juvt:niles in a transatlantic developrrlental stage. In the 
eastern Atlantic (Madeira, Azores and Canary Islands) small juverliies (< 40 cm) arc 
exploited for curios and food. Larger juveniles are common throu~ghout the B a h m  
where exploitation for food also is tmmmon. Populations in cmtal waters of Cuba and 
Hispaniola likely originate from IJnited States populations. Protecting loggerheads an 
United States nesting beaches and in United States waters therefore is not sufficient alone 
to1 ensure the continued existence of' loggerheads. The NMFS and FWS should cdevelolp 
umperative international agireernents and programs with the governrne:nts of the Bahamas, 
Portugal, Cuba, Haiti, Dominican IRe~public, Spain and other countries where loggerheads 
originating from United States nes,ti~rng populations occur. 
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III, IMPLEMENTATION SCHEDULE 

prior it it:^ in Column 4 of the following Implementation Schedule are assigned as follows: 

Priority 1 - An action that must be taken to prevent extinction or to prevent the species from 
declining irreversibly in the foreseeable future. 

Priority 2 - An action that must be taken to prevent a significant dtxline in species 
population/habitat quality or some other significant negative i;mpact short of 
extinction. 

Priority 3 - All other actions necessary tn provide for full recovery of the species. 



GENERAL CATEGORIES FOR IMPLEMENTATION SCHEDULES 

Information Gathering - I or R (research) 

1. Population status 
2. Habitat status 
3. Habitat requirements 
4. Management techniques 
5. Taxonomic studies 
6. Demographic studies 
7. Propagation 
8. Migration 
9. Predation 
10. C:ompetition 
11. Disease 
12. Environmental contaminant 
13. R.eintroduction 
14. (%her information 

Management - M 

1. Plropagation 
2. Reintroduction 
3. Habitat maintenance and manipulation 
4. Piredator and competitor control 
5. Depredation control 
6.  Disease control 
7. Other management 

Acquisition - A 

1. Lease 
2. Eisement 
3. Management agreement 
4. Exchange 
5. Withdrawal 
6. Ftz title 
7. Olther 

Other - 0 

1. Information and education 
2. Law enforcement 
3. Regulations 
4. Administration 
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