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Dear Mr. Readinger:

This constitutes the National Marine Fisheries Service’s (N OAA Fisheries) biological opinion
(Opinion) based on our review of the Minerals Management Service's (MMS) Draft
Environmental Impact Statement (DEIS) on proposed oil and gas Jease sales in the Central and
Western Gulf of Mexico Planning Areas for 2003-2007 (Multi-Lease Sale). The analyses of the
Opinion are for actions associated with oil and gas exploration, development, and production for
the proposed lease sales and their effects on the sperm whale (Physeter macrocephalus),
leatherback (Dermochelys coriacea), green (Chelonia mydas), hawksbill (Eretmochelys
imbricata), Kemp's ridley (Lepidochelys kempii), and loggerhead (Caretta caretta) sea turtles,
and the Gulf sturgeon (Acipenser oxyrinchus desotoi) in accordance with section 7 of the
Endangered Specics Act (CSA) of 1973, as amended. Your request for formal consultation was
submitted on April 5, 2002, and was received on April 17, 2002. The consultation number for
this Opinion is F/SER/2002/00718.

This Opinion is based on information provided in DEIS received from the MMS, published and
unpublished scientific information on the biology and ecology of threatened and endangered
marine species within the action area, and other sources of information. A complete
administrative record of this consultation is on file at the Southeast Regional Office in St.

Petersburg, Florida.

The Opinion concludes that the Multi-Lease Sale and its associated actions are not likely to
jeopardize the continued existence of threatened or endangered species under (he jurisdiction of
NOAA Fisheries or destroy or adversely modify critical habitat that has been designated for those
specics. However, NOAA Fisheries anticipates incidental take of sea turtle species and has
issued an Incidental Take Statement (ITS) pursuant to section 7 of the ESA. This ITS contains
reasonable and prudent measures with implementing terms and conditions to help minimize this
take. Please note that an ITS has not been included for sperm whales since a take authorization
has not been issued under section 101(a)(5) of the Marine Mammal Protection Act (MMPA)
and/or its 1994 amendments. Until the take of marine mammats has been authorized under the
MMPA and such an authorization is incorporated into this Opinion by future amendment, any
takes of sperm whales by any associated activity of the proposed action, including seismic
exploration, will constitute a violation of both the MMPA and the ESA. MMS is strongly
advised to apply for or assist any party associated with an action under the jurisdiction of MMS
to apply for a take authorization prior to initiation of formal ESA consultation with NOAA
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Fisheries. Such authorization is also necessary to cover any incidental take of non-listed marine
mammal species that may be affected by these activities such as dolphins, beaked whales, and

Brydes whales.

The Notice to Lessees (NTL No. 2002-G07) issued by MMS on August 22, 2002, described in
the Environmental Baseline section of the Opinion, minimizes serious adverse affects that may
result from seismic survey activities. Please give serious consideration to the Conservation
Recommendations found in this Biological Opinion. Any changes to mitigation measures
specified in NTLs regarding seismic surveys and marine mammals that are not recommended in
this Opinion must receive prior approval by NOAA Fisheries. In addition, if future NTLs
regarding seismic survey activities do not contain minimizing measures in the NTL stipulations
that adequately minimize the adverse impacts to sperm whales, NOAA Fisheries believes that
serious adverse impacts may result from these activities.

The proposed critical habitat for the Guif sturgeon may be designated for this species in the near
future. At such a time, MMS may be required to reinitiate consultation for existing oil and gas
Jease sale actions in the Gulf of Mexico to determine any possible effects to the critical habitat

from these actions.

This concludes formal consultation on the MMS’ proposed Multi-Lease Sale in the Central and
Western Gulf of Mexico for the time period 2003-2007. Consultation on this issue must be
reinitiated if: (1) the amount or extent of the take specified in the ITS is exceeded for any of the
identified actions; (2) new information reveals that the effects of the actions may affect listed
species or critical habitat; (3) any of the identified actions are subsequently modified in a manner
that causes an effect to the listed species that was not considered in the Opinion; or (4) a new
specics is listed or critical habitat is designated that may be affected by the identified actions.

cting Regional Administrator
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Consultation History

April 17,2002: A request for formal consultation was received by the National Marine
Fisheries Service (NOAA Fisheries) from the Minerals Management Service (MMYS) for Lease
Sde 184..

July 15, 2002: NOAA Fisheries acknowledged that a complete application had been receved
and formal consultation had been initiated.

August 8, 2002: NOAA Fisheriesand MMS held a conference call to dscuss the Lesse Sale
184 Biologica Opinion, comments from the International Association of Geophysical
Contractors (IAGC), and information needs for the present Biologicd Opinion (Opinion).
September 4-5, 2002: Meeting in St. Petersburg, FI with NOAA Fisheries, the IAGC, and
MMS. ThelAGC presented data on 2-D and 3-D seismic surveys and their acoustic properties
and expressed their viewpoints on a seismic survey observer program. MMS and NOAA
Fisheries held aseparate consultation meeting to discuss observers, needed scientific
information, and the Marine Mammal Protection Act (MMPA) requirementsfor the lease multi-
sale.

September 12, 2002: NOAA Fisheries requested additional information on the sources of
sound emissions in the Gulf of Mexico resulting from oil and gas lease sale actions including
vessel sources, drilling noise, and noise from the various different types of sasmic surveys.
Reguested were the range of frequencies produced, the range of decibel (dB) levels at source,
duration of sounds (over time), whether the sounds are impulsive or continuous, and the
periodicity of the sounds. MMS indicated that this information was not available.

September 19, 2002: NOAA Fisheriesrequested any analyses for the probability of an oil spill
greater than 1,000 barrels (bll) coming into contact with known sperm whale habitat,
particularly off the mouth of the Mississippi River. MMS did not provide this information.
September 27, 2002: NOAA Fisheries sent a draft of the Opinion to MMS. MM S-Gulf of
Mexico Region (GOMR) indicated that they had no comments.

October 18, 2002: Comments on the draft Opinion were received from MM S headquarters,
including comments they had received from the National Ocean Industries Association (NOIA),
and the International Association of Geophysical Contractors (IAGC).

Abstract

To comply with the requirements of the Endangered Species Ad of 1973, the National Marine
Fisheries Service (NOAA Fisheries) has prepared a biological gpinion (Opinion) onthe effects
of the action proposed by the Minerals Management Service. Activities associated with oil and
gas leasing, explorati on and devel opment will result in the introduction of vessdl traffic, drilling,
construction, chemicals, and sound into the marine environment. The area under consideration
in the biological opinion includes portions of the Central and Western Planning Areas of the
Gulf of Mexico and the associated waterways and ports utilized by service and tanker vessels
associated with these actions.

The potential effects of the proposed action were analyzed for the 12 endangered and threatened



species under NOAA Fisheriesjurisdiction that may occur within the action area. The evidence
available for this assessment of the effects of sound associated with the proposed action on
listed marine speciesis limited to information on the physics of sound propagation in the ocean
environment and aurrent knowledge of how marine animals behaviordly respond to these
sounds.

Based on information on the geographic distribution of the listed species, NOAA Fisheries
concludes that the blue whale (Balaenoptera musculus), sei whale (B. borealis), fin whale (B.
physalus), humpback whale (Physeter macrocephalus), and the northern right whale (Eubalaena
glacialis) are not likely to be affected by the proposed actions. These species of cetaceans are
not considered rare, but are believed to be only occasiond transients in the action area.

Based on published and unpublished studies, sounds associated with oil and gas leasing,
exploration and devel opment may result in threshold shift (i.e., hearing 10ss) in sperm whales
(Physeter macrocephalus). Any behavioral responses causing adverse efectsto individuals and
cow/calf pairs, reproduction, feeding, or temporary threshold shift (TTS) and permanent
threshold shift (PTS) due to seismic activity may result in negative impads to the population.
Behavioral changes that have been observed in this species include no apparent reaction,
responses to loud, approaching vessels and seismic surveys, cessation of vocalizaions,
avoidance, increased logging at the surface (lying still a the surface of the water, resting, with
itstail hanging down) during seismic surveys, increased divefrequency near vessels, and
distribution of sperm whales further away from seismic surveys when airguns are firing. Sperm
whalesin the vicinity of seismicsurveys may be harassed by the frequency and intensity levels
associated with these activities that may result in alteration of their natural behaviors (e.g,
increased dive frequency possibly disrupting diving patterns, resting patterns necessary for
hunting, and interference with passive detection of prey). Of particular concern may be the
disruption of cow/calf pairs, diving energetics, and foraging success. Until more conclusive
results on the effects of seismic activities on sperm whale behavior are obtained, NOAA
Fisheries believes that precautionary measures to prevent harm to sperm whales should be taken
to reduce the likelihood of any adverse effects to individuals or populations (USFWS and
NMFS 1998) dueto TTS or PTS, the associated behavioral effects associated with auditory
damage, and the potential for harassment by noise. Sperm whales and other cetaceans should, at
minimum, be protected from the risk of threshold shift and cow/calf disturbance should be
minimized. Establishment and monitoring of impact zones and dbservations of spem whale
behavior near seismic vessels will minimizetherisks (i.e., TTS, PTS, and associated alterations
to behavior) from exposure to high intensity seismic pulses 180 dB re 1 pPa, and will assist in
better understanding the degree of behaviord reactions to these activities.

The leatherback (Dermochelys coriacea), green (Chelonia mydas), hawksbill (Eretmochelys
imbricata), loggerhead (Caretta caretta), and Kemp' sridley (Lepidochelys kempii) seaturtles
may experience short-term behavioral avoidance or threshold shift as aresult of airgun use, but
the role of environmental sound in seaturtles’ behavior and biology is less clear than for marine



mammals. Leatherback seaturtles are most likely to experience the seismic pulses from
deepwater seismic surveys due to their deep, pelagic habitat. All listed species including sea
turtles are vulnerable to vessel strikes and sublethal effects of oil spills as aresult of the
proposed action.

NOAA Fisheries concludes that the proposed action is not likely to jeopardize the continued
existence of any endangered or threatened species.

Biological Opinion
|. Description of Proposed Action

This Opinion analyzes the proposed 2003-2007 Central and Western Gulf of Mexico (GOM)
Outer Continental Shelf (OCYS) oil and gas lease sales (Figure 1). Offshore is defined here as the
OCS portion of the Gulf of Mexico that begins 10 mi offshore Florida; 3 mi offshore Louisiana,
Mississippi, and Alabama; and 10 mi offshore Texas; and it extends seaward to the limits of the
Exclusive Economic Zone (EEZ). The proposed Central GOM lease sales are Sale 185 in 2003,
Sale 190 in 2004, Sale 194 in 2005, Sale 198 in 2006, and Sale 201 in 2007. The proposed
Western GOM leasesaes are Sale 187 in 2003, Sale 192 in 2006, Sale 196 in 2005, and Sale
200 in 2007. Sale 184 occurred in August 2002. Sale 184 was the first |ease sale scheduled in
the OCS Oil and Gas Leasing Program for the Central and Western Planning Aress of the GOM.
However, since the associated Central Planning Area (CPA) and Western Planning Area (WPA)
GOM Multi-Lease Sale Environmental Impact Statement (EIS) was still in the draft stages, the
MMS submitted updated information that was tiered off theexisting Western Multi-L ease Sale
ElS, and requested a separate formal consultation on Lease Sale 184 to maintain the scheduled
lease sale on August 21, 2002.

The GOM WPA currently contains about 22 million unleased acres offshore Texas and deeper
waters offshore of Louisiana. Blocksin the area range from 9 to 220 miles from shore in water
depths from 8 to 3,000 m. The areas to be affected include all available unleased acreage except
for certain areaswithin the boundary of the FHower Garden Banks Nati onal Marine Sanctuary,
and blocks or portions of blocks within a 1.4-mile buffer zone along a recently settled boundary
between the U.S. and Mexico. Coastal areas, ports, and waterways used by vessel traffic related
to the proposed action are considered part of the action area.

The GOM CPA currently contains about 24 million unleased acres offshore of Alabama,
Mississippi, Louisiana, and Texas. The areas to be affected include all available unleased
acreage except for blocks beyond the U. S. EEZ, in the area known as the northern portion of the
Eastern Gap, and blocks or portions of blocks within a 1.4-mile buffer zone along a continental
shelf boundary between the U.S. and Mexico. The proposed action includes the preliminary
activities associated with award of |eases; with the exploration, development, and
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production resulting from the proposed sale, and the effect of these activities on protected
species under the jurisdiction of NOAA Fisheries. The MMSiis presently preparing an EIS and
will initiate consultation on the explosive removal of offshore structures; these actions will be
considered under a separate consultation. The estimated amounts of resources projected to be
developed as aresult of this proposed sale range from 1.485 to 2.735 billion barrels of oil and
37.780 to 54.225 trillion cubic feet of natural gas.

Excluded from the proposed action are Blocks A-375 (East Flower Garden Bank) and A-398
(West Flower Garden Bank) in the High Island Area, East Addition, South Extension. TheEast
and West Flower Garden Banks are designated as a National Marine Sanduary. Also, in light of
the President’s June 1998 withdrawal of all National Marine Sanctuaries from oil and gas
leasing, additional blocks or portions of these blocks (High Island, East Addition, South
Extension, Block A-401; High Island, South Addition, Blocks A-366, A-383, A-399 and A-513;
and Garden Banks 134 and 135), which lie partially within the Flower Garden Banks National
Marine Sanctuary, are excluded from the proposed action. Mustang Island Area Blocks 793,
799, and 816 have been excluded from the proposed action for Navy personnel and equipment
training. The MMS had deferred leasing of blocks beyond the EEZ in each of the Gulf of
Mexico sales since Central Gulf Sale169. In Centrd Gulf Sale 178 Part 2 and Western Gulf
Sale 180, MM S offered blocks beyond the EEZ in the area known as the Western Gap. On June
9, 2000, following extensive negotiations, the Presidents of the U.S. and Mexico signed a treay
establishing the continental shelf boundary inthe Western Gap. Also established isal.4-mi
buffer zone on each side of the boundary in which the parties agreed to a 10-year moratorium on
oil and gas exploitaion commencing when the treaty entered into force. The U.S. Senae
ratified the treaty on October 18, 2000, and the Mexican Senate gaveits approval on November
28, 2000. The agreement is known as the Treaty Between the Government of the United States
of Americaand the Government of the United Mexican States on the Delimitation of the
Continental Shelf in the Western Gulf of Mexico Beyond 200 Nautical Miles. The provisions of
the treaty entered into force upon exchange of the instruments of ratification of the treaty on
January 17, 2001. The MMS proposes to offer the blocks in the area formerly known as the
Western Gap but plans to defer leasing of blocks in the Eastern Gap.

The MM S assumes a 35-year life of the leases resulting from the proposed action. Exploratory
activity takes place over a 25-year period, beginning in the year of the sde. Development
activity takes place over a 29-year period, beginning with the installation of the first production
platform and ending with the drilling of the last development wells. Production of oil and gas
begins by the second year after a proposed action and continues through the 34th year.

MMS regulations explicitly prohibit the disposal of equipment, cables, chains, containers, or
other materials into offshore waters. Portable equipment and other loose items weighing 18 kg
or more must be marked in a durable manner with the owner's name prior to use or transport on
offshore waters. Smaller objects must be stored in a marked container when not in use.

Under MM S operating regul ations and lease agreements, all lessees must remove objects and
obstructions upon termination of alease. Lessees must ensure all objectsrelated to thar



activities are removed following termination of their lease.

MMS conducts onsite inspections to assure compliance with lease terms, Notices to L essees
(NTLSs), and approved plans, and to ensure that safety and pollution-prevention requirements of
regulations are met. These inspections involve items of safety and environmentd concern. If an
operator isfound in violation of a safety or environmental requirement, a citation isissued
requiring that it be remedied within 7 days.

Although the ESA defines prohibited takes of listed animals to include harassment, the ESA
does not define harassment, nor has NOAA Fisheries defined this term through regulation.
However, the MMPA of 1972, as amended, defines harassment as any act of pursuit, torment, or
annoyance which has the potential to injure a marine mammal or marine mammal stock in the
wild, or has the potential to disturb a marine mammal or marine mammal stock in the wild by
causing disruption to behavioral patterns, including, but not limited to, migration, breathing,
nursing, breeding, feeding, or sheltering (16 USC 1362(18)(A)). NOAA is particularly
concerned about disruptions to individuals or popul ations that may manifest as an animal that
failsto feed successfully, breed successfully (which can result from feeding failure), or complete
its life history because of changed in behavioral patterns.

The following section based on MMS' DEIS on the Multi-L ease Sale summarizes the actions
and possible impacts to listed speciesin the action area associated with the lease sale.

Noise

Noise associated with OCS oil and gas development results from seismic surveys, the operation
of fixed structures such as offshore platforms and drilling rigs, and helicopter and service-vessd
traffic. Noise generated from these activities can be transmitted through both air and water, and
may be extended or transient. Offshore drilling and production involves various activities that
produce a compodte underwater noise field. Theintensity levd and frequency of the noise
emissions are highly variable, both between and among the various industry sources. Noise
from proposed OCS activities may affect biological resources near the activities. Whether a
sound isor is not detected by marine organisms will depend both on the acoustic properties of
the source (spectral characteristics, intensity, and transmission patterns) and sensitivity of the
hearing system in the marine organism. Extreme levels of noise can cause physical damage or
death to an exposed animal; intense levels can damage hearing; loud or novel sounds may
induce disruptive behavior or other responses of lesser importance. Loud, manmade underwater
sounds are arecent and rapidly increasing perturbation of the marine acoustic environment
(Jasny 1999).

A specific noise source in OCS operations originates from seismic activities. Airguns produce
an intense, but highly localized, sound energy and represent a noise source of possible concern.
The MMS has completed a draft programmatic EA on geophysicd and geological permit

activitiesin the Gulf of Mexico (MM S, Draft EA 2002). Two general types of seismic surveys



are conducted in the Gulf of Mexico relative to oil and gas operations: 1) High-resolutionsite
surveys cdlect data up to 1 km deep through battom sediments and ae used for initid site
evaluation for patential structures as well as for exploration; these surveys involvea small

vessel and perhaps a single airgun source and is also usually restricted to small areas, most often
asingle lease site; and 2) Seismic exploration and devel opment surveys are often conduced
over large survey areas (multiple leases and blocks) and obtain information on geological
formations to severa thousand meters below the ocean floor. For "2-D" exploration surveys, a
single streamer (hydrophones) is towed behind the survey vessel, together with a single source
(airguns) (Gulland and Walker 1998). Seismic vessels generally operate at low hull speeds (<10
kn) and follow a systematic pattern during a survey, typically a ssmple grid pattern for 2-D work
with lines no closer than half akilometer. Insimplistic terms, "3-D" surveys collect avery large
number of 2-D dlices, perhaps with line separations of only 25-30 m. A 3-D survey may take
months to complete and involves a precise definition of the survey area and transects, including
multiple passes to cover agiven survey area (Caldwell 2002). In 1984, industry operated the
first twin streamers. By 1990, industry achieved a single vessel towing two airgun sources and
six streamers. Industry continues to increase the capability of a single vessel, now using eight
streamer/dual source configurations and multi-vessel operations (Gulland and Walker 1998).

For exploration surveys, 3-D methods represent a substantial improvement in resolution and
useful information relative to 2-D methods. Many areas in the Gulf of Mexico previously
surveyed using 2-D have been or will be surveyed using 3-D. It can be assumed that for new
deepwater aress, 3-D surveys will be the prefered method for seismic exploration, until and if
better technology evolves. A typical 3-D airgun array will involve 15-30 individual guns.

Information on drilling noise inthe Gulf of Mexico isunavailable to dae. From studies maostly
in Alaskan waters, drilling operations often produce noise that includes strong tonal components
at low frequencies, including infrasonic frequenciesin at |east some cases. Drillships are
apparently noisier than semisubmersibles (Richardson et a. 1995).

Machinery noise generated during the operation of fixed structures can be continuous or
transient, and variable in intensity. Underwater noise from fixed structures ranges from about
20 to 40 dB above background levels within a frequency spectrum of 30-300 Hz at a distance of
30 m from the source (Gales 1982). These levels vary with type of platform and water depth.
Underwater noise from platforms ganding on metal legs would be expected to be relatively
weak because of the small surface areain contact with the water and the placement of
machinery on decks well above the water.

Aircraft and vessel support may further ensonify broad areas. Noise generated from helicopter
and service-vessdl traffic istransient in nature and extremely variable in intensity. Helicopter
sounds contain dominant tones (resulting from rotors) generally below 500 Hz (Richardson et
al. 1995). Helicaopters often radiate more sound forward than backward; thus, underwater noise
isgenerally brief in duration, compared with the duration of audibility inthear. Inadditionto
the atitude of the helicopter, water depth and bottom conditions strongly influence propaggtion



and levels of undewater noise from passing aircraft. Laterd propagation of sound is greater in
shallow than in deep water. Helicopters, while flying offshore, generally maintain atitudes
above 700 ft during transit to and from the working area and an altitude of about 500 ft while
between platforms.

Service vessels transmit noise through both air and water. The primary sources of vessel noise
are propeller cavitation, propeller singing, and propulsion; other sources include auxiliaries,
flow noise from water dragging aong the hull, and bubbles breakingin the wake (Richardson et
al. 1995). Propeller cavitation is usually the dominant noise source. Theintensity of noise from
service vesselsisroughly related to ship size and speed. Large ships tend to be noisier than
small ones, and ships underway with afull load (or towing or pushing aload) produce more
noise than unladen vessels. For agven vessel, relaive noise also tends to increase with
increased speed. Commercial veszl noise is adominant component of manmade ambient noise
in the ocean (Jansy 1999). Given the amount of vessdl traffic from all sourcesin the Gulf of
Mexico, MMS believes that the contribution of noise from offshore service vesselsis aminor
component of the tatal ambient noise level (MMS, Draft EA 2002), but has not been well
documented to date. Intheimmediate vicinity of a servicevessel, noise could disturb marine
mammals; however, this effect would be limited in area and duration.

Seismic surveys

Geophysical seismic surveys areperformed to obtain information on surface and near-surface
geology and on subsurface geologic formations. The MMS has completed a draft programmatic
environmental assessment (EA) on geological and geophysical (G& G) permit activitiesin the
Gulf of Mexico (MMS, Draft Ea2002). The draft EA includes a description of the seismic
surveying technologies and operations; thisinformation was used in the prepardion of the MM S
EISfor thislease sale and is incorporated herein by reference and is summarized below.

High-resolution surveys are authorized under the terms of the lease sale. Most other seismic
surveys are authorized under G& G permits. High-resolution seismic surveys collect data on
surface geology used toidentify potential shallow geologic hazards for engineering and site
planning for bottom-founded structures. Deep-penetration, commontdepth-point seismic
surveys obtain data about geologic formations greater than 10,000 m below the seafloor.
High-energy, marine seismic surveys include both two-dimensional (2-D) and three-dimensional
(3-D) surveys. Datafrom 2-D/3-D surveys are used to map structure features of
stratigraphically important horizons in order to identify potential hydrocarbon traps. They can
also be used to identify and map habitats for chemosynthetic communities.

Typical seismic surveying operations tow an array of airguns (the seismic sound source) and a
streamer (signal receiver cable) behind the vessel 5-10 m below the sea surface. The airgun
array produces a burst of underwater sound by releasing compressed air into the water column,
that creates an acoustical energy pulse. Therelease of compressed air every several seconds
creates aregular series of strong acoustic impulses separated by silent periods lasting 7-16
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seconds, depending on survey type and depth to the target formations. Airgun arrays are
designed to focus the sound energy downward. Acoustic (sound) signals are reflected off the
subsurface sedimentary layers and recorded near the water surface by hydrophones spaced
within streamer cables. These streamer cables are often 3 mi or greater in length. Vessel speed
istypicaly 4.5-6 knots (about 4-8 mph) with gear deployed.

The 3-D seismic surveying enables a more accaurate assessment of potential hydrocarbon
reservoirs to optimally locate exploration and development wells and minimize the number of
wells required to develop afield. State-of-the-art interactive computer mapping systems can
handle much denser data coverage than the older 2-D seismic surveys. Multiple-source and
multiple-streamer technologies are used for 3-D seismic surveys. A typical 3D survey might
employ adud array of 18 guns per array. Each aray might emit a 3,000-ir® burst of
compressed air & 2,000 pounds per sguare inch (psi), generating goproximately 4,500 kilojoule
(kJ) of acoustic energy for each burst. At 10 m from the source the pressure expeienced is
approximately ambient pressure plus 1 atmosphere (atm). The streamer array might consist of
6-8 parallel cables, each 6,000-8,000 mlong, spaced 75 m apart. A seriesof 3-D surveys
collected over time (four-dimensional or 4-D seismic surveying) is used for reservoir monitoring
and management (the movement of oil, gas, and water in reservoirs can be obsarved over time).

Prior to 1989, explosives (dynamite) were used in certain limited areas to generate seismic
pulses. Explosives have been replaced by piston-type acoustic sources that generate superior
acoustic signals and that do not cause the damaging environmentd impacts associated with
explosives. Rapid rise time (high velocity), high peak pressure, and rapid energy decrease
characterize acoustical energy from explosives. Seismic airguns are considered nonexplosive
and have long rise times to peak pressure (low velacity). It isassumed that no explosives will
be used in future ssismic surveys.

The number of prelease geophysical permitsin the Gulf has been consistently high over the last
fiveyears. The MMS anticipates an increase in the number of permit applications Gulf-wide,
duein part to an increase of high-resolution data applications, as well as additional applications
for operations mostly located in mature areas on the shelf. In addition, extensive 2-D surveys
with deep-penetration capabilities are being run in areas where limited or dated sismic
coverage presently exist. State-of -the-art 3-D seismic data have enabled industry to identify,
with greater precision, where the most promising deepwater prospects are located.

Postlease seismic surveying may incl ude hi gh-resolution, 2-D, 3-D, or 4-D surveying. In
addition, multi-component data may be collected to improve lithology and reservoir prediction
for oil and gas mineral reserves. High-resolution surveying is done on a site-specific or
lease-specific basis or along a proposed pipeline route. These surveys are used to identify
potential shallow, geologic hazards for engineering and site planning for bottom-founded
structures. They are also used to identify environmental resources such as hard-bottom areas,
topographic features, or historical archaeological resources. New technology has allowed for
3-D acquisition and for deeper focusing of high-resolution data. Post-lease, high-resolution
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seismic surveying is assumed to be done once for each lease

Deeper penetration seismic surveying (2-D, 3-D, or 4-D) may also be done post-lease for more
accurate identification of potential reservoirs, increasing success rates for exploratory drilling
and aiding i n the identification of additional reservoirsin "known" fields. This 3-D technology
can be used in devel oped areas to identify bypassed hydrocarbon-bearing zones in currently
producing formations and new productive horizons near or below currently producing
formations. It can also be usedin developed areas for reservoir monitoring and field
management. The 4-D seismic surveying is used for reservoir monitoring and management, as
well asin identifying bypassed "pay zones." Through time-lapsed surveys, the movement of ail,
gas, and water in reservoirs can be observed over time. Post-lease, deep seismic surveys may
occur periodically throughout the productive life of alease

Development and production drilling

A production well isdrilled to exploit the unique configuration of a discovered or known
hydrocarbon field. Delineation or production wells can collectively be termed devel opment
wells. Development or production wells may be drilled from movable structures, such as
jack-up rigs with fixed bottom-supported structures, vertically floating moored structures,
floating produdion facilities (often called semisubmersibles), and drillships (dynamically
positioned drilling vessels). The type of production gructure installed at a site dependsmainly
on water depth. The number of wells per structure varies according to the type of production
structure used, the prospect size, and the drilling/production strategy deployed for the drilling
program and for resource conservation. Systems used to produce hydrocarbons can be fixed,
floating, or sub-seain deeper waters.

Production Platforms

Offshore platforms play a pivotal role in the development of offshore oil and gas resources. The
purpose of a platform is to house production and drilling equipment and living quarters for
personnel (on manned platforms). Structure installation and commissioning activities may take
place over aperiod of aweek to amonth at the beginning of a platform's 20- to 40-year
production life. Derrick barges may be used to upright and position structures. Moorings and
anchors are usually attached to keep the structure on station. Commissioning activitiesinvolve
all of the interconnecting and testing of the structure's modular components. Regulations and
mitigating measures may hep to protect sensitive areas (e.g., benthic, chemosynthetic
communities) from potential impacts resulting from bottom disturbance during platform
installation

A platform consists of two major components: an underwater jacket or tower and an above
water deck. Other platform components are living quarters, control building, and production
modules. Several types of production systems are used for offshore oil and gas development in
the analysis area.
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A fixed platform is the most commonly used type of production system in the U.S. Gulf of
Mexico. A fixed platform isalarge skeletal structureextending from the bottom of the ocean to
above the water level. It consists of ametal jacket, that is attached to the ocean bottom with the
piles, and a deck, that accommodates drilling and production equipment and living quarters.
Fixed platforms are typically installed in water depths up to 1,500 ft.

A compliant tower is similar to afixed platform; however, the underwater section is not a jacket
but a narrow, flexible tower that, due to the flexibility of its structure, can move around in the
horizontal dimension, thereby withstanding significant wave and wind impact. Compliant
towers are typically instdled in water depth from 1,000 to 2,000ft.

Tension and mini-tension leg platforms do not have skeleal structures extending all the way to
the ocean floor. Instead, they consist of floating structures, that are kept in place by steel
tendons attached to the ocean floor. Tension leg plaforms can be usad in different depth ranges,
up to 4,000 ft.

A spar platform (afloating caisson) consists of alarge vertical hull, that is moored to the ocean
floor with up to 20 lines. Above the hull sits the deck with production equipment and living
guarters. At present, spar platforms are used in water depth up to 3,000 ft; however, present
technology allows installations in waters as degp as 7,500 ft.

A floating production system consists of a semi-submersible unit that is kept stationary d@ther by
anchoring with wire ropes and chains or by the use of rotating thrusters, which self propel the
semi-submersibleunit. Floating production systems are suited for deepwater production in
depths up to 7,500 ft.

A subs-ea system consists of a single sub-seawell or severa wdls producing either to a nearby
platform or to adigant production fecility through a pipeline and manifold systems. At present,
subsea systams are used in water depths exceeding 5,000 ft.

A floating production, storage, and offloading (FPSO) system consists of alarge vessel that
houses production equipment. It collects oil from several sub-seawells, storesit, and
periodically offloadsit to a shuitle tanker. The FPSO systems are particularly useful in
development of remote oil fields where pipeline infrastructure is not available. To date, MMS
has received no proposals for use of FPSO systemsin the Gulf of Mexico.

Platforms are fabricated onshore and then towed to an offshore location for installation.
Facilities where platforms are fabricated are called platform fabrication yards. Production
operations at fabrication yards include the cutting and welding of steel components and the
construction of living quarters and other structures, as well as the assembly of platform
components. Fixed platform fabrication can be subdivided into two major tasks: jacket
fabrication and deck fabrication.
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There are presently 3,894 platform structures in the CPA and WPA (Table 1). Total OCS
production structure installation Gulfwide has been estimated through the year 2042. The
estimated number of platformsinstalled varies widely between water-depth subareas. In the
WPA, production structure installation ranges from alow of 3-8 platformsin depths greater than
2,400 m to a high range of 428-628 in the shallowest water depth subarea (to a depth of 60 m).
Projected CPA ingtal lations range from 9 to 23 in the deepwater (greater than 2,400 m) to a high
of 1,810-2,441 structures in the shallowest water depth subarea (to a depth of 60 m). The total
number of installaions for the CPA ranges from 2,360 to 3,218 for all depth ranges.

Table1l. The number of platform types presently in the Central and Western Planning Areas of
the Gulf of Mexico. Datais accurate up to May 2001 (MMS EIS, MM S 2002-015).

Central Planning | Western Planning Total
Area Area
Patform Type
Caisson 1,208 103 1,311
Compliant Towers 1 1 2
Fixed Leg 1,752 361 2,113
Mobile Production Units 1 0 1
Mini TLP's 2 0 2
Spars 1 1 2
Subsea Manifolds 2 2 4
Subsea Templates 8 0 8
Tension Leg 6 0 6
Well Protectors 383 62 445
Pipelines

Pipelines are the primary method used to transpart a variety of liquid and gaseous products
between OCS production sites and onshore facilities around the Gulf of Mexico. These
products include unprocessed (bulk) oil and gas; mixtures of gas and condensate; mixtures of
gas and oil; processed condensate, oil, or gas,; produced water; methanol; and a varigty of
chemicals used by the OCS industry offshore. Pipelinesin the Gulf are designated as either
trunklines or gathering lines. Gathering lines are typically shorter segments of small-diameter
pipelines that transport the well stream from one or more wells to a production facility or from a
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production facility to a central facility serving one or several leases, e.g., atrunkline or central
storage or processing terminal. Trunklines are typically large-diameter pipelines that receive
and mix similar production products and transport them from the production fieldsto shore. A
trunkline may contain production from many discovery wells drilled on severa hydrocarbon
fields. The OCS-related pipelines near shore and onshore may merge with pipelines carrying
materials produced in State territories for transport to processing facilities or to connections
with pipelines located further inland. Most of the active length of OCS pipelines transport
mostly gas (64%); the reminder transport predominately oil (25%).

Over the last 10 years, the average annual installation rate for OCS pipelines was 1,600 km and
more than 200 pipelines and pipeline segments. Pipelines in the CPA accounted for 83 % of the
length installed; pipelinesin the WPA accounted for 17 percent. The installation rate for
pipelines is expected to remain steady; this estimate includes consideration of expansion and
replacement of the existing and agng pipeline infrastructure in the GOM.

It is expected that pipelines from most of the new offshore production facilities will connect to
the existing pipeline infrastructure, that will result in few new pipeline landfalls. Production
from a proposed action in the CPA and WPA will contribute 2 % and 1 %, respectively, to
existing and future pipelines and pipeline landfalls. For the period 2003-2042, arange of 23-38
new landfallsis projected for the OCS Program. For each proposed action, 0-1 new landfalls
are projected. Thetypicd operational lifeof a pipeline has been estimated to be 20-40 yeas,
but with current corrosion management, that lifetime has been significantly increased.

Removal of pipelinesis expected to be rare and will generally involve short lengths. As of
August 2001, less than 1 % of the total length of pipelinesinstalled, or about 300 km, were
removed. All pipelines removed were in the CPA, except for 1 km in the WPA. Most pipelines
were in water depths of less than 66 ft (20 m); 6 pipelines were in water depths greater than 656
ft (200 m). Pipelines constructed in water depths <200 ft (60 m) are potential snags for anchors
and trawls. Of the pipeline constructed in Federal waters, 58 % (49% of the WPA and 59% of
the CPA) were constructed in water depths >200 ft. MMS regulations provide for the burial of
any pipeline regardless of size, if MM S determines that the pipeline may conditute a hazard to
other uses of the OCS; in the Gulf of Mexico, MMS has determined that all pipelinesinstalled
in water depths <200 ft must be buried. The purpose of these requirements is to reduce the
movement of pipelines by high currents and storms, to protect the pipeline from the external
damage that could result from anchors and fishing gear, to reducethe risk of fishing gear
becoming snagged, and to minimize interference with the operations of other users of the OCS.
New installation methods have allowed the pipeline infrastructure to extend to deeper water. At
present, the deepest pipeline in the Gulf isin 2,300 m water depth. More than 200 pipelines
reach water depths of 300 m or more, and almost half of those reach water depths of 800 m or
more.
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Vessal traffic

Barges may be used offshore to transport oil and gas, supplies such as chemicals or drilling

mud, or wastes between shore bases and offshore platforms. Barges are non-self-propelled
vessels that must be accompanied by one or more tugs Because of this, barge trangort is
usually condrained to shallow waters of the Gulf, close to the shoreline. Barging of OCS ail
from platformsto shore terminalsis an option used by the oil industry in lieu of transporting
their product to shore via pipeline. A platform operator generally decides at the beginning of a
development project whether the production will be barged or piped. Bargingis used very
infrequently as an interim transport system prior to the installaion of a pipeline system.

Asof August 2001, eight barge systems were operating in the Gulf, servicing 25 OCS platforms.
These platforms were located in water depths less than 60 m with the exception of two
platforms located in slightly deeper water. Five barge systems operate in the CPA, with one
system handling a small amount of oil from the WPA, and three barge systems operate only in
the WPA. About 1 % of the oil produced in less than 60 m is barged to shore. Eighty percent of
barged oil isfrom leases east of the Mississippi River.

Other types of barging operations may occur in connection with OCS operations. Besides
barging from platform to shore terminal, afew platform operators choose to barge their oil to
other platforms where it is then offloaded to storage tanks and later piped to shore. Recently
there has been some barging of oil from deepwater sites during extended well testing; this
activity islikely to increase in the future. Storage and barging of the well stream from extended
well testsis an alternative to flaring the gas and burning the liquidsproduced during well
testing. No information is currently availableon the number of barge trips assodated with these
other typesof offshore oil barging operations.

Shuttle oil tanker transport of Gulf of Mexico OCS-produced oil has not occurred to date.
Tankering is projected for some future OCS operations located in deepwater beyond the existing
pipeline network. In early 1997, discussions between industry and MM S began concerning the
feasibility of floating production, storage, and offloading (FPSO) systems and associated tanker
transport of OCS-produced oil in the Gulf of Mexico. The FPSO's are floating production
systems that store crude oil in tanks located in the hull of the vessel and periodically offload the
crude to shuttle tankers or ocean-going barges for transport to shore The FPSO's may be used
to develop marginal oil fields or used in areas remote from the existing OCS pipeline
infrastructure. Shuttles can have internal propulsion systems, or they may use other propulsion
system configurations, such as an articulated tug barge (ATB). The ATB'sinvolve the
connectabl e/disconnectable integration of a tug-type vessel to arecessin the stern of a
large-capecity barge. Shuttle tankersalso vary insize. In the Gulf, the maximum size of shuttle
tankersis limited primarily by the 34- to 47-ft water depths of U.S. Gulf Coast refinery ports.
Due to these depth limitations, shuttle tankers are li kely to be 500,000-550,000 bbl in cargo

capacity.
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Service vessels are one of the primary modes of transporting personnel between service bases
and of fshore platforms, drilling rigs, derrick barges, and pipel ine construction barges. In
addition to offshore personnel, service vessels carry cargo (i.e., freshwater, fuel, cement, barite,
liquid drilling fluids, tubulars, equipment, and food) offshore. A trip is considered the
transportation from a service base to an offshore site and back, in other words a round trip.
Based on MM calculations, each vessel makes an average of three round trips per week for 40
weeks in support of drilling an exploration well and for 35 weeks in support of drilling a
development well. A platform is estimated to require two vessel trips per week over its 20-year
production life. All trips are assumed to originate from the service base. There are currently
approximately 376 supply vessels operating in the Gulf of Mexico. Over the 40-year life of the
proposed actions, supply vessels will retire and replacement vessels will be built. In general, the
new type of vessels built will continue to be larger, deeper drated, and more technologically
advanced for deepwater activities.

Compared to shelf-bound service vessels, deepwater service vessels have improved hull designs
(increased efficiency and speed), apassive computerized anti-roll system, drier and safer
working decks, increased cargo capacity (water, cement, barite, drilling muds, etc.), increased
deck cargo capability, increased cargo transfer rates to reduce the time and risk alongside
structures (e.g., TLP), dual and independent propulsion systems, true dynamic positioning
system, fud and NOx efficient engines, and Sdfety of Life at Sea (SOLAS) capability
(WorkBoat 1998). Service vessels primarily used in deepwater are offshore supply vessels
(OSV), fast supply vessels, and anchor-handling towing supply/mooring vessels(AHTYS)
(WorkBoat 2000). Other deepwater specialty servicevessels include well stimulation vessels.
The OSV'sand AHTS's carry the same type of cargo (freshwater, fud, cement, barite liquid
drilling fluids, tubulars, equipment, food, and miscellaneous supplies) but have different
functions. The AHTS's also differ from the supply vessels by their deepwater mooring
deployment and towing capahlities.

The proposed action in the WPA is estimated to generate 25,000-36,000 service-vessel trips or
about 1,000 trips annually over the life of the lease. The projected number of service-vessel
trips estimated for the OCS Programis 11,868,000-12,438,000 over the 2003-2042 period. This
equatesto an averagerate of 296,700-310,950 tripsannually.

Helicopters are one of the primary modes of transporting personnel between service bases and
offshore platforms, drilling rigs, derrick barges, and pipeline construction barges. Helicopters
are routinely used for normal crew changes and at other times to transport management and
specia service personnel to offshore exploration and production sites. In addition, equipment
and supplies are sometimes transported. A trip is considered the transportation from a
helicopter hub to an offshore site and back, in other words around trip. Deepwater operations
require helicopters that travel farther and faster, carry more personnel, are al-weather capable,
and have lower operating costs.
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Helicopter tripsprojected for aproposed action inthe CPA are 220,000-870,000 trips. This
eguates to an average annual rate of 5,500-21,750 trips. The proposed action in the WPA is
projected to generate 110,000-410,000 heli copter tri ps or 3,000-10,000 trips annua ly.

The projected number of helicopter trips for the OCS Program is 32,615,000-55,439,000 trips
over the 2003-2042 period. This equatesto an averagerate of 815,000-1,386,000 trips annudly.
To meet the demands of deepwater activities, the offshore helicopter industry is purchasing new
helicopters that travel farther and faster, carry more personnel, are all-weather capable, and have
lower operating cost. The number of helicopters operating in the Gulf of Mexico is expected to
decrease in the future, and helicopters that do operate are expected to be larger and faster.

Trash and debris

Oil and gas operations on the OCS generate waste materials made of paper, plastic, wood, glass,
and metal. Most of thiswaste is associated with galley and offshore food service operations and
with operational supplies such as shipping pallets, containers used for drilling muds and
chemical additives (sacks, drums, and buckets), and protective coverings used on mud sacks and
drilling pipes (shrink wrap and pipe-thread protedors). Some personal items, such as hardhats
and personal fl otation devices, are accidenta ly lost overboard fromtimetotime. Generdly,
galey, operational, and household wastes are collected and stored on the lower deck near the
loading dock in large receptacles resembling dumpsters. Theselarge contaings are generally
covered with netting to avoid loss and are returned to shore by sevice vessels far disposal in
approved landfills.

The MMS regulations, the EPA's National Pollutant Discharge Elimination System (NPDES)
genera permit, and the USCG regulations implementing MARPOL 73/78 Annex V prohibit the
disposal of any trash and debris into the marine environment. Organic food waste is dlowed to
be ground up into small pieces and disposed of overboard from structures located more than 20
km from shore. Information provided by industry gives someindication of the amount of trash
historically generated during the drilling of an averageoffshore well. Historically, atypical well
drilled to about 4,300 m might require 9,300 mud sacks, 100 pails, 250 pallets, 225 shrink wrap
applications, andtwo 55-gallon drums. Most drilling muds are now shipped pre-mixed in
reusable bulk tanks. This changehas resulted in a 9gnificant reduction in the amount of solid
waste associated with drilling operations. Still, drilling operations require the most supplies,
equipment, and personnel, and therefore, generate more solid wade than production operations.
Over the last several years, companies have employed waste reduction and improved
waste-handling practices to reduce the amount of trash offshore that could potentidly be lost
into the marine environment. Improved waste management practices, such as substituting paper
cups and reusable ceramic cups and dishes for those made of Styrofoam, recycling offshore
waste, and transporting and storing supplies and materialsin bulk containers when feasible, are
commonplace. Experimental technology, such as reinjection of waste materials reduced to
slurry into downhole formations such as salt domes, is also under devel opment.
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Contaminants

The primary operational waste discharges generated during offshore oil and gas exploration and
development aredrilling fluids, drll cuttings, produced water, deck drainage, sanitary wastes,
and domestic wastes. During production activities, additional waste streams include produced
sand and well treatment, workover, and completion fluids. Minor additional discharges occur
from numerous sources, these discharges may include desdination unit discharges, blowout
preventer fluids, boiler blowdown discharges, excess cement slurry, and uncontaminated
freshwater and saltwater.

The EPA, through general permitsissued by the EPA Region that has jurisdictional oversight,
regulates all waste streams generated from offshore oil and gas activities. The EPA published
the most recent effluent guidelines for the oil and gas extraction point-source category in 1993
(58 FR 12454). The EPA Region 4 has jurisdiction over the eastern portion of the Gulf of
Mexico OCSincludingall of the Eastern and Central Planning Areas off the coasts of Alabama
and Mississippi. The EPA Region 6 has jurisdiction over the rest of the CPA and all of the
WPA.

The largest discharges from drilling operations are drilling fluids (also known asdrilling muds)
and cuttings. Drilling fluids areused in rotary drilling to remove cuttings from beneath the bit,
to control well pressure, to cool and lubricate the drill string, and to seal the well. Dril | cuttings
are the fragments of rock generated during drillingand carried to the surface with the drilling
fluid. Three categories of drilling fluids or muds are used on the OCS: water based, oil based,
and synthetic based. Water-based drilling fluds (WBF) have been used for decadesto aid
drilling on the continental shelf. The WBF may have diesel oil or mineral oil added to them for
lubrication. Since 1992, synthetic-based drilling fluids (SBF), have been increasingly used,
especially in deepwater, because they perform better, are less toxic than other fluids, and reduce
drilling times, thusreducing the costsincurred from expensvedrillingrigs. M og recently,
internal olefins are the most prevalent base fluid for the SBF used in deepwater drilling in the
Gulf of Mexico. However, some operators have used polyalpha olefins, esters, or their own
proprietary blend as the base fluid.

The dischargeof WBF and cuttings associated with WBF is allowed everywhere on the OCS
under the general NPDES permits issued by Regions 4 and 6, as long as the discharge meets the
toxicity guidelines. In deeper water, the upper portion of the well, 1,000-1,500 m, isdrilled
with WBF and the remainder is drill ed with SBF. The upper sections are drilled with alarge
diameter bit; progressively smaller drill bits are used with increasing depth. Therefore, the
volume of cuttings per interval (length of wellbore) in the upper section of the well is greaer
than the volume generated in the deeper sections.

Trace metals, including mercury, in drilling discharges are a concern because of the potential for

some to bioaccumulate in marine organisms. For example, mercury is discharged during
drilling as an impurity in barite (used in drilling fluid). Results of analysis conducted by Neff et
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al. (1989) looked at the accumulation of mercury and other metalsin flounder, dams, and sand
worms. Flounder did not accumulate any metals during exposure, and the soft-shell clams and
sand worms had only slight increases of some metals. The authors noted that most of the
accumulated metals were actually in the gut or glls as unassimilated barite particles. They
concluded that metals associated with drilling fluid barite are virtudly non-bioavailable to
marine organisms. In addition, no operator can discharge drilling muds containing barite
without a discharge permit from the EPA. The EPA requires concentrations of mercury to be
less than or equal to 1 part per millionin the barite used to make drilling muds.

Produced water is brought up from the hydrocarbon-beaing strata along with produced oil and
gas. Thiswaste dream can include formation water, injection water, and any chemicals
(including well treatment, completion, and workover chemicals) added downhole or during the
oil/water separation. Since the oil/water separation process does not completely separate the oil,
some hydrocarbons remain with the produced water and often thewater is treated to prevent the
formation of sheen. The composition of the discharge can vary greatly in the amounts of
organic and inorganic compounds. The EPA general permits allow the discharge of produced
water on the OCS provided they meet discharge criteria. Qil and grease cannot exceed 42
milligrams per liter (mg/l) daily maximum or 29 mg/l monthly average. The Region 4 requires
no discharge within 1,000 m of an area of biological concern. The discharge must also be tested
for toxicity onamonthly bagss.

Soecies affected

NOAA Fisheries believes that the sperm whale, leatherback, green, hawksbill, Kemp' sridley,
and loggerhead seaturtles are present in the action area and may be adversely affected by the
proposed action. The effects of petroleum industry-associated noise on seaturtles ae little
understood, but may cause disturbance or physical harm. NOAA Fisheries believes sperm
whales may be vulnerable to adverse affeds resulting from anthropogenic noise resulting from
the proposed action. Oil and chemical effects and increases in port traffic may effect proposed
critical habitat for the Gulf sturgeon, but no critical habitat has been designated at this time.

Il. Statusof Listed Speciesand Critical Habitat

The following listed species under the jurisdiction of NOAA Fisheries are known to occur in the
GOM and may be affected by the proposed action:

Endangered

Sperm Whale Physeter macrocephalus
L eatherback turtle Dermochelys coriacea
Green turtle Chelonia mydas
Hawksbill turtle Eretmochelys imbricata
Kemp'sridley turtle Lepidochelys kempii
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Threatened

L oggerhead turtle Caretta caretta
Gulf sturgeon Acipenser oxyrinchus desotoi

Endangered whales, including the blue whale (Balaenoptera musculus), sei whale (B. borealis),
fin whale (B. physalus), humpback whale (Physeter macrocephalus), and the northern right
whale (Eubalaena glacialis), have been obsarved occasiondly in the GOM. Individuals
observed have likely been inexperienced juveniles straying from the normd range of these
stocks or occasional transients. Since NOAA Fisheries does not believe that there are resident
stocks of these species in the GOM, the potential for interaction between any of the proposed
project's activities and these whale species is extremely low. Based on theabove, NOAA
Fisheries has determined that these species are not likely to be adversely affected by the
proposed action.

No critical habitat for listed species under the jurisdiction of NOAA Fisheries has been
designated within the action area of the OCS Lease Multi-Sale in the Gulf of Mexi co, athough
proposed critical habitat for the Gulf sturgeon islocated in the action area (67 FR 39106).

I11. Status of the Species
A. Sperm whale
a. Specied/critical habitat description

Sperm whales are distributed in all of the world's seas and oceans. The sperm whale was listed
as endangered under the ESA in 1973. For the purposes of management, the International
Whaling Commission (IWC) defines four stocks: the North Pacific, the North Atlantic, the
Northern Indian Ocean, and Southern Hemisphere. However, Dufault et al.'s (1999) review of
the current knowledge of sperm whales indicates no clear picture of the worldwide stodk
structure of sperm whales. In general, females and immature sperm whales appear to be
restricted in range, whereas males are found over awider range and appear to make occasional
movements acrossand between ocean basins (Dufault et al. 1999). Sperm whales are the most
abundant large cetacean in the Gulf of Mexico, and represent the most important Gulf cetacean
in terms of colledive biomass. Thesewhales were once hunted in Gulf waers.

Thereisno critical habitat designated for sperm whales.
b. Lifehistory

Females and juveniles form pods that are restricted mainly to tropical and temperate latitudes
(between 50 N and 50 S) while the solitary adult males can be found at higher latitudes
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(between 75 N and 75 S) (Reeves and Whitehead 1997). In the western North Atlantic they
range from Greenland to the Gulf of Mexico and the Caribbean.

Evidence suggests that the disproportionately large head of the sperm whale isan adaptation to
produce vocalizations (Norris and Harvey 1972, Cranford 1992). This suggests that
vocalizations areextremely important to sperm whaes. The functionof vocalizationsis
relatively well-studied (Weilgart and Whitehead 1997, Goold and Jones 1995). Long series of
monotonous, regularly spaced clicks are associated with feeding and are thought to be produced
for echolocation. Sperm whales also utilize unique stereotyped click sequence "codas’ (Mullins
et al. 1988, Watkins 1977, Adler-Fenchel 1980, Watkins et al. 1985), according to Weilgart and
Whitehead (1988) to possibly convey information about the age, sex, and reproductive status of
the sender. Groups of closely related females and their offspring have group-specific dialects
(Weilgart and Whitehead 1997).

Sperm whales generally occur in waters greater than 180 meters in depth. While they may be
encountered almost anywhere on the high seas, their distribution shows a preference for
continental margins, sea mounts, and areas of upwelling, where food is abundant (Leatherwood
and Reeves 1983). Waring et al. (1993) suggest sperm whale distribution in the Atlanticis
closely correlated with the Gulf Stream edge. Bull sperm whales migrate much farther poleward
than the cows, calves, and young males. Because most of the breeding herds are confined
almost exclusively to warmer waters, many of the larger mature males return in the winter to the
lower latitudesto breed. It isnot known whether Gulf sperm whales exhibit similar seasonal
movement patterns. Their presence in the Gulf is year-round; however, due to the lack of males
observed in the GOM and a lack of data on movements of the resident population, it is not
known whether females |eave the area to mate or whether males sporadically enter the areato
mate with females but it is highly likely that this group offshore of the Mississippi River delta
remainsin this area year-round and represents aresident popuation (Lang 2000). Daviset al.
(2000, 2002) reported that low salinity, nutrient-rich water may occur over the continental slope
near the mouth of the Mississippi or be entrained within the confluence of a cyclone-anticyclone
eddy pair and transported over the narrow continental shelf south of the Mississippi River delta.
This creates an aea of high primary and secondary productivity in deep water that may explain
the presence of the resident population of endangered sperm whales within 100 km of the
Mississippi River delta (Townsend 1935, Berzin 1971, Davis and Fargion 1996, Daviset al.
2000, Weller et al. 2000) (Figure 2).

Deepwater isthdr typical habitat, but sperm whaes also occur in coastal waters at times (Scott
and Sadove 1997). When found relatively close to shore, sperm whales are usually associated
with sharp increases in bottom depth where upwelling occurs and biological production is high,
implying the presence of a good food supply (Clarke 1956), and with the movement of cyclonic
eddies in the northern Gulf (Daviset a. 2000, 2002). Although sperm whales have been sighted
throughout the GOM, sperm whales south of the Mississippi River Delta apparently concentrate
their movementsto gay in or near variable areas of upwelling, or cold-core rings (Wirsig et d.
2000, Davis et al. 2002). Presumably thisis due to the greater productivity inherent in such
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Figure 2. Each sperm whale symbol representsa sighting (one or more
whales) from NM ES ship and aerial surveys between 1991 and 1999.
Squaresareoil and gas platforms. Sightings areraw data concentrated
along repeated track linesand i ndicate persistence and some
preference for depth, but thisfigure doesnot depict area wide
distribution. (Prepared by Michelle Morin, MMS, survey data
provided by NOAA Fisheries Southeast Fisheries Science Center.)

areas, which would provide concentrated sources of forage spedes for these whales. The
continental margin in the north-central Gulf isonly 20 km wide at its narrowest point, and the
ocean floor descends quickly along the continental slope, reaching a depth of 1,000 m within 40
km of the coast. Thisunique area of the Gulf of Mexico brings deepwater organisms within the
influence of coastal fisheries, contaminants, and other human impacts on the entire northern
Gulf. Low salinity, nutrient-rich water from the Mississippi River contributes to enhanced
primary and secondary productivity in the north-central Gulf, and may explain the presence of
sperm whalesin the area (Davis et al. 2000). In fact, researchers with Texas A&M believe that
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the area should be considered ascritical habitat for sperm whales(Davis 2000), asit isthe only
known calving aeain the Gulf, for what is believed to be a resident population (Davis & al.
2002).

Sperm whales are noted for their ability to make prolonged, deep dives, and are likely the
deepest and longest diving mammal. Typical foraging dives last 40 minutes and descend to
about 400 m, followed by approximately 8 minutes of resting at the surface (Gordon 1987,
Papastavrou et al. 1989). However, dives of over 2 hours and deeper than 3.3 km have been
recorded (Clarke 1976, Watkins et al. 1985, Watkins et al. 1993) and individuals may spend
extended periods of time at the surface to recover. Descent rates recorded from echo-sounders
were approximately 1.7 m/sec and nearly vertical (Goold and Jones 1995). There are no data on
diurnal differencesin dive depthsin sperm whales. Dive depth may be dependent upon
temporal variationsin prey abundance.

Cephalopods (i.e., squid, octopi, cuttlefishes, and nautilus) are the main dietary component of
sperm whales. The ommastrephids, onychoteuthids, cranchids, and enoploteuthids are the
cephalopod families that are numerically important in the diet of sperm whales in the Gulf of
Mexico (Daviset a. 2002). Other populations are known to also take significant quantities of
large demersd and mesopel agic sharks, skates and bony fishes, especially mature malesin
higher latitudes (Clarke 1962, 1979). Postulated feeding and hunting methods include lying
suspended and rdatively motionless near the ocean floor and ambushing prey; attracting squid
and other prey with bioluminescent mouths; or stunning prey with ultrasonic sounds (Norris and
Mohl 1983, and Berzin 1971, as cited in Norris and Mohl 1983, Wirsig et al. 2000). Sperm
whales occasionally drown &ter becoming entangled in degp-sea cables that wrap around thar
lower jaw, and non-food objects have been found in their stomachs, suggesting theseanimals
may at times cruise the ocean floor with open mouths (Wirsig et a. 2000, Rice 1989).

c. Population dynamics

Thereis evidence based on year-round ocaurrence of strandings, opportunistic sightings,
whaling catches, and recent sperm whale survey data that sperm whales in the Gulf of Mexico
may be found throughout deep waters of the GOM (Schmidley 1981, Hansen et d. 1996, Davis
et al. 2002). NOAA Fisheries treats sperm whales in the GOM as a distinct stock in the Marine
Mammal Stock Assessment Report (Waring et a. 2000). Seasonal aerial surveys have
confirmed that sperm whales are present in the northern Gulf of Mexico in all seasons.
Sightings are more common during summer (Mullin et al. 1991, Mullin et al. 1994, Mullin and
Hoggard 2000), but may bean artifact of movement patterns of sperm whales associated with
reproductive behavior, hydrographic features, or other environmental and seasonal factars.

Female sperm whales attain sexual maturity at the mean age of 8 or 9 years and a length of
about 9 m (Kasuya 1991, Wiirsig et al. 2000). The mature femal es ovulate A pril through
August in the Northern Hemisphere During this sesson one or more large mature bulls
temporarily join each breeding school. A single calf isborn at alength of about 4 m, after a
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15-16 month gestaion period. Sperm whales exhibit alloparental (the assigance by indviduals
other than the parentsin the care of offspring) guarding of young at the surface (Whitehead
1996), and alloparental nursing (Reeves and Whitehead 1997). Calves are nursed for 2-3 years
(in some cases, up to 13 years); and the calving interval is estimated to be about 4 to 7 years
(Kasuya 1991, Wirsig et a. 2000).

Males have a prolonged puberty and attain sexual maturity at between age 12 and 20, and a body
length of 12 m, but may require another 10 years to become large enough to successfully
compete for breeding rights (Kasuya 1991, Wursiget a. 2000). Bachelor schools consist of
maturing males who |leave the breeding school and aggregeate in loose groups of about 40
animals. Asthe males grow older they separate from the bachelor schools and remain solitary
most of the year (Best 1979).

Recent density estimates of 2.36 whales per 1,000 kn? have been calculated for the Northern
GOM (Whitehead 2002). The age distribution of the sperm whale population is unknown, but
they are believed to live at least 60 years. Potential sources of natural mortality in sperm whales
include killer whales and the papillomavirus (Lambertsen et al. 1987). Littleis known of
recruitment and mortality rates; however, recent abundance estimates based on surveysindcate
that the population appears to be stable; however, NOAA Fisheries believes there are
insufficient data to determine population trends in the GOM for this species at this time (Waring
et a. 2000).

d. Status and distribution

Sperm whales are found throughout the world's oceans in deep waters between about 60° N and
60° S latitudes (L eatherwood and Reeves 1983, Rice 1989). The primary factor for the
population decline that precipitated ESA listing was commercial whaling in the 18th, 19th, and
20th centuries for ambergris and spermaceti. The IWC estimates that nearly a quarter-million
sperm whales were killed worldwide in whaling activities between 1800 and 1900. A
commercial fishery for sperm whales operated in the Gulf of Mexico during the late 1700s to the
early1900s, but the exact number of whales taken is not known (Townsend 1935). The over
harvest of spermwhales resulted in their alarming decline in the lag century. From 1910 to
1982, there were nearly 700,000 spe'm whaleskilled wor dwide from whaling activities (IWC
Statistics1959-1983). Sperm whales have been protected from commercial harvest by the IWC
since 1981, although the Japanese continued to harvest sperm whales in the North Pacific until
1988 (Reeves and Whitehead 1997). Since the ban on nearly all hunting of sperm whdes, there
has been little evidence that direct effects of anthropogenic causes of mortality or injury are
significantly affecting therecovery of sperm whale stocks (Perry et al. 1999, Waringet al.
1997), yet the effects of these activities on the behavior of sperm whaes has just recently begun
to be studied. Sperm whales are al so protected by the Convention on International Tradein
Endangered Species of wild flora and fauna and the Marine Mammal Protection Act of 1972.
Presently, the global population of sperm whalesis estimated to be at 32% of its pre-whaling
number (Whitehead 2002).
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Since sperm whales were listed unde the ESA, concems for the effeds of anthropogenic
activities on the physiology and behavior of marine mammals has received much attention.
Sperm whales have been identified as species of concern in the Gulf of Mexico in relation to
shipping, seismic surveys, and mineral production (Jansy 1999), dthough the studies of the
effects of seismic pulses on sperm whales have beenrelatively few and have been largely
inconclusive. However, many reported reactions to anthropogenic noise deserve special
attention in assessng impacts to spe'm whales and marine lifein general. Sperm whale
vocalization and audition are important for echolocation and feeding, social behavior and
intragroup interactions, and to mantain social cohesion within the group. Anthropogenic
sources from vesseal noise, noise associated with oil production, seismic surveys, and other
sources have the potential to impact sperm whales (e.g., behavioral alteration, communication,
feeding ability, disruption of breeding and nursing, and avoidance of locales where audible
sounds are being emitted). Andrew et al. (2002) reported that over a33-year period, increasesin
shipping sound levels in the ocean may account for 10 dB increase in ambient noise between 20-
80 Hz and between 200-300 Hz, and a 3 dB increase in noise at 100 Hz on the continental slope
off Point Sur, California. Although comparable data are not available for shelf watersin the
GOM, the amount of vessel traffic and industrial noise in the GOM may contribute to similar
increases in ambient noise there. The effects of increased ambient noise on cetaceans (e.g.,
habitat use, behavior and physiological stress) is not well documented due to constraints on
studying these animals; is likely species specific; and may also vary by life stage and gender.
Digital recording tags (DTAGSs) and passive acoustic studies have recently become very useful
technologies for studying sperm whales and should provide some answers on the behavioral and
physiological responses of sperm whales under various conditions

Documented takes of sperm whales primarily involve offshore fisheries such as the offshore
lobster pot fishery and pelagc driftnet and longline fisheries. Sperm whales have learned to
depredate sablefish from longline gear in the Gulf of Alaska and toothfish from longline
operations in the south Atlantic Ocean. No direct injury or mortality has been recorded during
hauling operations, but lines have had to be cut when whales were caught on them (Ashford &
al. 1996). Because of their gererally moreoffshore distribution and their benthic feeding habits,
sperm whales are less subject to entanglement than are right or humpback whales. Sperm
whales have been taken in the pelagic drift gillnet fishery for swordfish, and could likewise be
taken in the shark drift gillnet fishery on occasions when they may occur more nearshore,
although this likely does not occur often. Although no interaction between sperm whaes and
the longline fishery have been recorded in the U.S. Atlantic, as noted above, such interactions
have been documented elsewhere. The Southeast U.S. Marine Mammal Stranding Network
received reports of 16 sperm whales that stranded along the Gulf of Mexico coastline from 1987
to 2001 in areas ranging from Pinellas County, Floridato Matagorda County, Texas. One of
these whales had deep, parallel cuts posterior to the dorsal ridge that were believed to be caused
by the propeller of alarge vessel; this trauma was assumed to be the proximate cause of the
stranding.
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B. Leatherback seaturtle
a. Speciedcritical habitat description

The leatherback sea turtle was listed as endangered on June 2, 1970 (35 FR 8491). Leatherback
distribution and nesting grounds are found circumglobally, and are found in waters of the
Atlantic, Pacific, and Indian Oceans, the Caribbean Sea, and the Gulf of Mexico (Ernst and
Barbour 1972). Adult leatherbacks forage in temperate and subpolar regionsfrom 71 Nto 47 S
latitude in all oceans and undergo extensive migrations between 90 N and 20 S, to and from the
tropical nesting beaches. In the Atlantic Ocean, |eatherbacks have been recorded as far north as
Newfoundland, Canada, and Norway, and as far south as Uruguay, Argentina, and South Africa
(see NMFS 2001). Female leatherbacks nest from the southeastern United States to southern
Brazil in the western Atlantic and from Mauritaniato Angolain the easten Atlantic. The most
significant nesting beaches in the Atlantic, and perhaps in the world, are in French Guiana and
Suriname (see NMFS 2001).

The leatherback is the largest and most pelagic of seaturtles. The average curved carapace
length for adultsis 155 cm and weights from worldwide populations range from 200-700 kg.
Adults may attain weights up to and exceeding 1000 kg and reach lengths of 1.9 m. The
leatherback forages widely throughout the water column from the surface to great depths
throughout tropical and temperate oceans of the world. An adult leatherback was reported, by
extrapolation of data, to achieve a maximum dive of 1300 m (Eckert et al. 1989). The
distribution of leatherbacks appears to be dependent upon the distribution of their gelatinous
prey (Leary 1957), consisting mostly of scyphomedusae (jellyfish) and pelagic tunicates.

L eatherbacks typically lay a clutch of approximately 100 eggs within anest cavity, that require
approximately 60 days of incubation until pipping. Hatchlings average 61.3 mm long and 44.4
ginmass. Neonate |eatherbacksare the most active seaturtle spedes, crawling immediately
across the beach to the sea upon emergence, and swimming both day and night for at least six
days after entering the surf (Wyneken and Salmon 1992).

Critical habitat for the |eatherback includes the waters adjacent to Sandy Point, St. Croix,
U.S.V.I. Thereisno critical habitat designation for the leatherback seaturtle in the Gulf of
Mexico.

b. Lifehistory

The leatherbadk is the largest living turtle and it ranges farther than any cther seaturtle species,
exhibiting broad thermal tolerances (NMFS and USFWS 199%). Adult leatherbacks foragein
temperate and subpolar regions from 71 N to 47 Slatitudein al oceans and undergo extensive
migrations to and from tropical nesting beaches between 90 N and 20 S. Female leatherbacks
nest from the southeastern United States to southern Brazil in the western Atlantic and from
Mauritaniato Angolain the eastern Atlantic, with nesting occurring as early as late February or
March. When they leave the nesting beaches, |eatherbacks move offshorebut eventually utilize
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both coastal and pelagi c waters. Very little is known about the pelagic habits of the hatchlings
and juveniles, and they have not been documented to be associated with the sargassum areas as
are other species. Leatherbacks are degp divers, with estimated dives to depthsin excess of
1000 m (Eckert et al. 1989), but they may come into shallow watersif there is an abundance of
jellyfish nearshore.

Although leatherbacks are along-lived species (> 30 years), they are somewhat faster to mature
than loggerheads, with an estimated age at sexual maturity reported of about 13-14 years for
females, and an estimated minimum age at sexual maturity of 3-6 years, with 9 years reported as
alikely minimum (Zug and Parham 1996) and 19 years as a likely maximum (NMFS 2001).
They nest frequently (up to 7 nests per year) during a nesting season and nest about every 2-3
years. During each nesting females produce 100 eggs or more in each clutch and, thus, can
produce 700 eggs or more per nesting season (Schultz 1975).

L eatherback seaturtles feed primarily on jellyfish aswell as cnidarians and tunicates. They are
also the most pelagic of the turtles, but have been known to enter coastal waters on a seasonal
basis to feed in areas where jellyfish are concentrated.

c. Population dynamics

L eatherbacks are widely distributed throughout the oceans of the world, and are found in waters
of the Atlantic, Pacific, Caribbean, and the Gulf of Mexico (Ernst and Barbour 1972). A
population estimate of greater than or equal to 34,500 females (26,200-42,900) was made by
Spotilaet al. (1996), along with a claim that the species as awhole was declining and local
populations werein danger of extinction (NMFS 2001). Genetic analyses of leatherbacks to
date indicate tha within the Atlantic basin significant genetic differences occur among St. Croix
(U.S. Virgin Islands), and mainland Caribbean populations (Florida, Costa Rica,
Suriname/French Guiana) and between Trinidad and the mainland Caribbean populations
(Dutton et al. 1999), leading to the conclusion that there are at |east three separate

subpopul ations of |eatherbacks in the Atlantic.

The primary leatherback nesting beaches occur in French Guiana, Suriname and Costa Ricain
the western Atlantic, and in Mexico inthe eastern Pacific. Recent dedines have been seenin
the number of leatherbacks nesting worldwide (NMFS and USFWS 1995). Adult mortality has
increased significantly from interactions with fishery gear (Spotilaet d. 1996). The Pacific
populationisin acritical state of decline, now estimated to number less than 3,000 total adult
and subadult animals (Spotila et al. 2000). The status of the Atlantic popul ation islessclear. In
1996, it was reported to be stable, at best (Spotila et a. 1996), but numbersin the western
Atlantic at that time were reported to be on the order of 18,800 nesting females. The western
Atlantic population currently numbers about 15,000 nesting females, whereas current estimates
for the Caribbean (4,000) and the eastern Atlantic, off Africa (numbering 4,700), have remained
consistent with numbers reported by Spotilaet a. in 1996.
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The nesting aggregation in French Guiana has been declining annually at about 15% since 1987.
From 1979-1986, the number of nests was increasing at about 15% annually. The number of
nests in Florida and the U.S. Caribbean has been increasing at about 10.3% and 7.5%,
respectively, per yea since the early 1980s but the magnitude of nesting is much smaller than
that along the French Guiana coast (NMFS 2001). In summary, the conflicting information
regarding the status of Atlantic leatherbacks makesit difficult to conclude whether or not the
population is currently in decline, numbers at some nesting sites are up, while at othersthey are
down.

d. Status and distribution

L eatherback seaturtles are susceptible to ingestion of marine debris (Balazs 1985, Fritts 1982,
Lutcavage et a. 1997, Mrosovsky 1981, Shoop and Kenney 1992). NMFS (2001) notes that
poaching of eggs and animals still occurs. Inthe U.S. Virgin Islands, four of five strandingsin
St. Croix were the result of poaching (Boulon 2000).

Of the Atlantic turtle species, leatherback turtles seem to be the most susceptible to
entanglement in fishing gear with lines, such as |obster gear lines and longline gear rather than
swallowing hooks They arealso just as susceptible to trawl capture as the other species. This
susceptibility may be the result of attraction to gdatinous organisms and algae that collect on
buoys and buoy lines at or near the surface, and perhaps to the lightsticks used to attract target
speciesin the londine fishery. It has been reported that 358 |eatherbacks were incidentally
caught by permitted activities, 2-45 observed takes occurred, an estimated 918 takes have
occurred in the Atlantic pelagic longline fishery (NMFS 2001).

L eatherbacks may become entangled in longline gear (NMFS 2001, Part |11, Chapter 7), buoy
lines (Fletcher 2001), lobster pot lines (Prescott 1988), and trawl fisheries (Marcano and Alio
2000). During the period 1977-1987, 89% of the 57 stranded adult leatherbacks were theresult
of entanglement (Prescott 1988), and during the peiod 1990-1996, 58% of the 59 stranded adult
leatherbacks showed signs of erntanglement. Leatherback seaturtles also arevulnerable to
capture in gillnets (Goff et a. 1994, Anon. 1996, Castrovigjo et al. 1994, Chevalier et al. 1999,
Lagueux 1998, Eckert and Lien 1999).

According to observer records, an estimated 6,363 |eatherback sea turtles were caught by the
U.S. Atlantic tuna and swordfish longline fisheries between 1992-1999, of which 88 were
discarded dead (NMFS 2001). However, the U.S. fleet accounts for a small portion (5%-8%) of
the hooks fished in the Atlantic Ocean compared to other nations, including Taipei, Brazil,
Trinidad, Morocco, Cyprus, Venezuel a, Korea, Mexico, Cuba, U.K., Bermuda, People's
Republic of China, Grenada, Canada, Belize, France, and Ireland (Carocci and M ajkowski
1998). Reports of incidental takes of turtles are incomplete for many of these nations (see
NMFS 2001, Part I, Chapter 5, p. 162 for a complete description of takerecords). Adding up
the under-represented observed takes per country per year of 23 activdy fishing countries would
likely result in estimates of thousands of sea turtles taken annually over different life stages.
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C. Green seaturtle
a. Speciedcritical habitat description

Federal listing of the green sea turtle occurred on July 28, 1978 (43 FR 32808), with al
populations listed as threatened except for the breeding populations of Florida and Pacific coast
of Mexico, which are endangered. The complete nesting range of the green turtle within the
NOAA Fisheries Southeast Regionincludes sandy beaches of mainland shores, barrier islands,
coral islands, and volcanic islands between Texas and North Carolina and at the U.S. Virgn
Islands (U.S.V.1.) and Puerto Rico (NMFS and USFWS 19914a). Principal U.S. nesting aress for
green turtles are in eastern Florida, predominantly Brevard through Broward counties (Ehrhart
and Witherington 1992). Regular green turtle nesting also occurs on St Croix, U.S.V.I., and on
Viegues, Culebra, Mona, and the main island of Puerto Rico (Mackay and Rebholz 1996).

Critical habitat for the green sea turtle has been designated for the waters surrounding Isla
Culebra, Puerto Rico and its associated keys.

b. Life history

Green sea turtle mating occurs in the waters off the nesting beaches. Each female deposits 1-7
clutches (usually 2-3) during the breeding season at 12-14 day intervals Mean clutch sizeis
highly variable among populations, but averages 110-115. Females usually have 2-4 or more
years between breeding seasons, while males may mate every year (Balazs 1983). After
hatching, green seaturtles go through a post-hatchling pelagic stage where they are associated
with drift lines of algae and other debris.

Green turtle foraging areas in the southeast United States include any neritic waters having
macroalgae or sea grasses hear mainland coastlines, islands, reefs, or shelves, and any
open-ocean surface waters, especially where advection from wind and currents concentrates
pelagic organisms (Hirth 1997, NMFS and USFWS 19914a). Principal benthicforaging areasin
the region include Aransas Bay, Matagorda Bay, LagunaMadre, and the Gulf inlets of Texas
(Doughty 1984, Hildebrand 1982, Shaver 1994a, 1994b), the Gulf of Mexico off Floridafrom
Y ankeetown to Tarpon Springs (Caldwell and Carr 1957, Carr 1984), Florida Bay and the
Florida Keys (Schroeder and Foley 1995), the Indian River Lagoon System, Florida (Ehrhart
1983), and the Atlantic Ocean off Florida from Brevard through Broward counties (Wershoven
and Wershoven 1992, Guseman and Ehrhart 1992). Adultsof both sexes are presumed to
migrate between nesting and foraging habitats along corridors adjacent to coastlines and reefs.
Age at sexual maturity is estimated to be between 20 to 50 years (Balazs 1982, Frazer and
Ehrhart 1985).

Green seaturtles are primarily herbivorous, feeding on algaeand sea grasses, but also

occasionally consume jellyfish and sponges. The post-hatchling, pelagic-stage individuals are
assumed to be omnivorous, but little data are available.
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c. Population dynamics

The vast mg ority of green turtl e nesting wi thin the southeast Uni ted States occurs in Florida. In
Florida from 1989-1999, green turtle abundance from nest counts ranged between 109-1,389
nesting females per year (Meylan et al. 1995 and Florida Marine Research Institute Statewide
Nesting 2001 Database, unpublished data; estimates assume 4 nests per female per year,
Johnson and Ehrhart 1994). High biennial variation and a predominant 2-year remigration
interval (Witherington and Ehrhart 1989, Johnson and Ehrhart 1994) warrant combining even
and odd years into 2-year cohorts. This gives an estimate of total nesting females that ranged
between 705-1,509 during the period 1990-1999. It isimportant to notethat because
methodological limitations make the clutch frequency number (4 nests/female/year) an
underestimate (by as great as 50%), a more conservative estimate is 470-1,509 nesting females
in Florida between 1990 and 1999. In Florida during the period 1989-1999, numbers of green
turtle nests by year show no trend. However, odd-even year cohorts of nests do show a
significant increase during the period 1990-1999 (Florida Marine Research Institute, Index
Nesting Beach Survey Database).

It isunclear how greatly green turtle nesting in the whole of Florida has been reduced from
historical levels, although one account indicates that nesting in Florida's Dry Tortugas may now
be only a small fraction of what it once was (Audubon 1926, Dodd 1981). Total nest counts and
trends at index beach sites during the past decade suggest that green turtles that nest within the
southeast United Staes are recoveaing and have only recently reached alevel of approximately
1,000 nesting females. There are no reliable estimates of the number of green turtles inhabiting
foraging areas within the southeast United States and it islikely that green turties foragingin
the region come from multiple genetic stocks. These trends are also uncertain because of alack
of data. However, there is one sampling areain the region with alarge time series of constant
turtle-captureeffort that may represent trends for alimited area within the regon. This
sampling areais at an intake canal for a power plant on the Atlantic coast of Florida where
2,578 green turtles have been captured during the period 1977-1999 (Florida Power and Light
20004). At the power plant, the annual number of immature green turtle captures (minimum
straight-line carapace length < 85 cm) has increased significantly during the 23-year period.

Status of immature green turtles foraging in the southeast United States might also be assessed
from trends at nesting beaches where many of theturtles originated, principally, Florida,

Y ucatan, and Tortuguero. Trends at Florida beaches are presented above. Trendsin nesting at
Y ucatén beaches cannot be assessed because of irregularity in beach survey methods over time.
Trends at Tortuguero (20,000-50,000 nests/year) show a significant increase in nesting during
the period 1971-1996 (Bjorndal et al. 1999).

d. Statusand distribution

The principal cause of past declines and extirpations of green turtle assemblages has been the
over-exploitation of green turtles for food and other products. Adult green turtles and
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immatures are still exploited heavily on foraging grounds off Nicaragua and to a lesser extent
off Colombia, Mexico, Panama, Venezuela, and the Tortuguero nesting beach (Carr et al. 1978,
Nietschmann 1982, Bass et al. 1998, Lagueux 1998).

Significant threats on green turtle nesting beaches in the region include beach armoring, erosion
control, artificial lighting, and disturbance. Armoring of beaches (seawdls, revetments, rip-rap,
sandbags, sand fences) in Florida, meant to protect developed property, isincreasing and has
been shown to discourage nesting even when armoring structures do not completely block
access to nesting habitat (Mosier 1998). Hatchling seaturtles on land and in the water that are
attracted to artificial light sources may suffer increased predation proportional to the increased
time spent on the beach and in the predator-rich nearshore zone (Witherington and Martin
2000).

Green turtles depend on shallow foraging grounds with sufficient benthic vegetation. Direct
destruction of foraging areas due to dredging, boat anchorage, deposition of spoil, and siltation
(Coston-Clements and Hoss 1983, Williams 1988) may have considerable effects on the
distribution of foraging green turtles. Eutrophication, heavy metals, radioactive elements, and
hydrocarbons al may reduce the extent, quality, and productivity of foragng grounds (Frazier
1980).

Pollution also threatens the pelagic habitat of juvenile green turtles. Older juvenile green
turtles have also been found dead after ingesting seaborne plastics (Bdazs 1985). A major
threat from manmade debris is the entanglement of turtles in discarded monofilament fishing
line and abandoned netting (Balazs 1985).

The occurrence of green turtle fibropapillomatosis disease was ariginally reported in the 1930s,
when it was thought to be rare (Smith and Coates 1938). Presently, this disease is cosmopolitan
and has been found to affect large numbers of animals in some areas, including Hawaii and
Florida (Herbst 1994, Jacobson 1990, Jacobson et al. 1991). The tumors are commonly found
in the eyes, occluding sight, the turtles are often discovered entangled in debris, and are
frequently infected secondarily.

Natural disturbances such as hurricanes can cause significant destruction of nests and
topography of nesting beaches (Pritchard 1980, Ross and Barwani 1982, Witherington 1986).
Predation on seaturtles by animals other than humans occurs principally during the egg and
hatchling stage of development (Stancyk 1982). Mortality due to predation of early stages
appearsto be relatively high naturally, and the reproductive strategy of the animal is structured
to compensate for this loss (Bjorndal 1980).

Green turtles are often captured and drowned in nets set to catch fishes. Gillnets, tram nets,
pound nets (Crouse 1982, Hillestad et al. 1982, National Research Council 1990) and
abandoned nets of many types (Balazs 1985, Ehrhart et al. 1990) are known to catch and kill sea
turtles. Green turtles also are taken by hook and line fishing. Collisions with power boats and
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encounters with suction dredges have killed green turtles along the U.S. coast and may be
common elsewhere where boating and dredging activities are frequent (Florida Marine Research
Institute, Sea Turtle Stranding and Salvage Network Database).

D. Hawksbill seaturtle
a. Specied/critical habitat description

The hawksbill turtle was listed as endangered on June 2, 1970, and is considered Critically
Endangered by the Intemational Union for the Conservation of Nature (IUCN) based on global
population declines of over 80% during the last three generations (105 years) (Meylan and
Donnelly 1999). Inthe western Atlantic, the largest hawkshill nesting population occursin the
Y ucatan Peninsula of Mexico (Gardufio-Andrade et a. 1999) with other important but
significantly smaller nesting aggregations found in Puerto Rico, the U.S. Virginlslands,
Antigua, Barbados, Costa Rica, Cuba, and Jamaica (Meylan 199939). The species occursin all
ocean basins although it isrelatively rare in the eastern Atlantic and eastern Pacific, and absent
from the Mediterranean Sea. Hawksbills have been observed on the coral reefs south of Horida,
but are also foundin other habitats including inlets, bays, and coastal lagoons. A surprisingly
large number of small hawksbills have also been encountered in Texas. Thediet is highly
specialized and consists primarily of sponges (Meylan 1988), although other food items have
been documented to be important in some areas of the Caribbean (van Dam and Diez 1997,
Mayor et al. 1998, Leon and Diez 2000). The lack of sponge-covered reefs and the cold winters
in the northern Gulf likely prevent hawksbills from establishing a strong population in this area.

Critical habitat for the hawksbill turtle includes Mona and Monito Islands, Puerto Rico, and the
waters surrounding these islands out to 3 nautical miles. Mona lsland receives pratection as a
Natural Reserve under the administration of the Puerto Rico Department of Natural Resources
and Environment. The coral reef habitat and cliffsaround Mona Island and nearby Monito
Island are an important feeding ground for al sizes of post-pelagc hawksbills. Genetic research
has shown that this feeding population is not primarily composed of hawksbills that nest on
Mona, but instead includes animals from at |east six different nesting aggregations, particularly
the U.S. Virgin Islands and the Y ucatan Peninsula (Mexico) (Bowen et al. 1996, Bass 1999).
Genetic data indicate that some hawksbills hatched at Mona utilize feeding grounds in waters of
other countries, including Cuba and Mexico. Hawksbillsin Mona waters appear to have limited
home ranges and may be resident for several years (van Dam and Diez 1998).

b. Lifehistory

Thelife history of hawksbills consists of a pelagic stage that lasts from the time they leave the
nesting beach as hatchlings until they are goproximately 22-25 cm in straight carapace length
(Meylan 1988), followed by residency in developmental habitats (foraging areas where
immature individuals reside and grow) in coastal waters. Adult foraging habitat, which may or
may not overlap with developmental habitat, is typically coral reefs, although other hard-bottom
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communities and occasionally mangrove-fringed bays may be occupied. Hawksbills show
fidelity to their foraging areas over periods of time as great as severa years (van Dam and Diez
1998).

Hawksbills may undertake developmental migrations (migrations as immature turtles) and
reproductive migrations that involve travel over hundreds or thousands of kilometers (Meylan
1999b). Reproductive femal es undertake periodic (usually non-annud) migrations to their natal
beach to nest. Movements of reproductive males areless well known, but are presumed to
involve migrations to the nesting beach or to courtship stations along the migratory corridor.
Females nest an average of 3-5 times per season. Clutch sizeis up to 250 eggs (Hirth 1980).
Reproductive females may exhibit a high degree of nestingfidelity to their natal beaches.

c. Population dynamics

Mona lsland (Puerto Rico, 18° 05'N, 67°57 W) has 7.2 kmof sandy beach that host the largest
known hawksbill nesting aggregation in the Caribbean Basin, with over 500 nests recorded
annually from 1998-2000 (Diez and van Dam in press, Diez 2000). Theisland has been
surveyed for marine turtle nesting activity for more than 20 years; surveys since 1994 show an
increasing trend. Increases are attributed to nest protedion effortsin Mona and fishing
reduction in the Caribbean. The U.S. Virgin Islands are also an important hawksbill nesting
location. Buck Island Reef National Monument off St. Croix has been surveyed for nesting
activity since 1987, where between 1987 and 1999, between 73 and 135 hawksbill nests had
been recorded annually (Meylan and Donnelly 1999). This population, although small, is
considered to be stable. Nesting beaches on Buck Island experience large-scale beach erosion
and accretion as aresult of hurricanes, and nests may belost to erosion or burial. Predation of
nests by mongoose is a serious problem and requires intensive trapping. Hawksbill neging also
occurs elsewhere on St. Croix, St. John and St. Thomas. Juvenile and adult hawksbills are
common in the waters of the U.S. Virgin Islands. Immature hawksbills tagged at St. Thomas
during long-term, in-water studies appeared to be resident for extended periods (Boulon 1994).
Tag returns were recorded from St. Lucia, the British Virgin Islands, Puerto Rico, St. Martin,
and the Dominican Republic (Boulon 1989, Meylan 1999b).

The Atlantic coast of Floridais the only areain the United States where havksbills nest on a
regular basis, but four is the maximum number of nests documented in any year during
1979-2000 (Florida Statewide Nesting Beach Survey daabase). Nesting occurs as far north as
Volusia County, Florida, and south to the Florida Keys, including Boca Grande and the
Marquesas. Soldier Key in Miami-Dade County has had more nests than any other location, and
it isone of the few placesin Florida mentioned in the historical literature as having been a
nesting site for hawksbills (DeSola 1935). Thereisalso areport of anest in the late 1970s at
nearby Cape Florida. It islikely that some hawksbill nesting in Florida goes undocumented due
to the great similarity of the tracks of hawksbills and loggerheads. All documented records of
hawksbill nesting from 1979 to 2000 took place between May and December except for one
April nest in the Marquesas (Florida Statewide Nesting Survey database).
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Twenty-four hawksbills were removed from the intake canal a the Florida Powe and Light St.
Lucie Plant in Juno Beach (St. Lucie County) during 1978-2000 (Florida Power and Light
20004). The animalsranged in size from 34.0-83.4 cm straight carapace length and were
captured in most months of the year. Immature hawksbills have been recorded on rare
occasions in both the Indian River Lagoon (Indian River County) and Mosquito Lagoon
(Brevard County). A 24.8 an hawksbill was cgptured on the wormreefs 200 m off the coast in
Indi an River County.

Records of hawksbills north of Florida are relatively rare, dthough several occurrences have
been documented (Parker 1996, Ruckdeschel et al. 2000, S. Epperly 1996., Schwartz 1976,
Keinath and Musick 1991, Sea Turtle Stranding and Salvage Network database).

d. Status and distribution

Hawksbills are threatened by all the factors that threaten other marine turtles, including
exploitation for meat, eggs, and the curio trade, 1oss or degradation of nesting and foraging
habitats, increased human presence, nest depredation, oil pollution, incidental capture in fishing
gear, ingestion of and entanglement in marine debris, and boat collisions (Lutcavage et al. 1997,
Meylan and Ehrenfeld 2000). The primary cause of hawkshill decline has been attributed to
centuries of exploitation for tortoiseshell, the beautifully patterned scal es that cover the turtl €'s
shell (Parsons 1972). International trade in tortoiseshell is now prohibited among all signatories
of the Convention on International Trade in Endangered Species, but some illegd trade
continues, as does trade between non-signatories.

E. Kemp'sRidley saturtle
a. Specied/critical habitat description

The Kemp’sridley was listed as endangered on December 2, 1970. Internationally, the Kemp’s
ridley is considered the most endangered seaturtle. Kemp’srideys nest in daytime
aggregations known as arribadas, primarily at Rancho Nuevo, a stretch of beach in Mexico,
Tamaulipas State. The species occurs mainly in coastal areas of the Gulf of Mexico and the
northwestern Atlantic Ocean. Occasional individuds reach European waters. Adultsof this
species are usually confined to the Gulf of Mexico, athough adult-sized individual s sometimes
are found on the Eastern Seaboard of the United States.

There is no designated critical habitat for the Kemp'sridley seaturtle.
b. Lifehistory
Remigration of females to the nesting beach varies from annually to every 4 years, with amean

of 2 years (TEWG 1998). Nesting occurs from April into July and is essentially limited to the
beaches of the western Gulf of Mexico, near Rancho Nuevo in southern Tamaulipas, Mexico.
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The mean clutch size for Kemp'sridleysis 100 eggs/nest, with an average of 2.5
nests/femal e/season.

Juvenile/subadult Kemp's ridleys have been found along the Eastern Seaboard of the United
States and in the Gulf of Mexico. Atlantic juveniles/subadultstravel northward with vernal
warming to feed in the productive, coastal waters of Georgiathrough New England, returning
southward with the onset of winter to escape the cold (L utcavage and Musick 1985, Henwood
and Ogren 1987, Ogren 1989). In the Gulf, juvenile/subadult ridleys occupy shallow, coastal
regions. Ogren (1989) suggested that in the northern Gulf they move offshore to deeper,
warmer water during winter. Studies suggest that subadult Kemp's ridleys stay in shallow,
warm, nearshore waters in the northern Gulf of Mexico until cooling waters force them offshore
or south along the Florida coast (Renaud 1995). Little is known of the movements of the
post-hatching, planktonic stagewithin the Gulf. Stud es have shown the post-hatchling pelagic
stage varies from 1-4 or more years, and the benthic immature stage lasts 7-9 years (Schmid and
Witzell 1997). The TEWG (1998) estimates age at maturity to range from 7-15 years.

Stomach contents of Kemp's ridleys along the lower Texas coast consisted of apredominance of
nearshore crabs and mollusks, as well as fish, shrimp and other foods considered to be shrimp
fishery discards (Shaver 1991). Pelagic stage neonatal Kemp's ridleys presumably feed on the
available sargassum and associated infauna or other epipelagic spedes found in the Gulf of
Mexico.

c. Population dynamics

Kemp’sridleys have a very restricted distribution relative to other seaturtle ecies. Data
suggests that adult Kemp's ridley turtles are restricted somewhat to the Gulf of Mexico in
shallow near shore waters, and benthic immature turtles of 20-60 cm straight line carapace
length are found in nearshore coastal waters including estuaries of the Gulf of Mexico and the
Atlantic, although adult-sized individuals sometimes are found on the Eastern Seaboard of the
United States. The post-pelagic stages are commonly found dwdling over crab-rich sandy or
muddy bottoms. Juveniles frequent bays, coastal lagoons, and river mouths.

Of the seven extant species of seaturtlesin the world, the Kemp'sridley has declined to the
lowest population level. Most of the population of adult females nest on the Rancho Nuevo
beaches (Pritchard 1969). When nesting aggregations at Rancho Nuevo were discovered in
1947, adult female populations were estimated to be in excess of 40,000 individuals (Hildebrand
1963). By the early 1970s, the world population estimate of mature female Kemp'sridleys had
been reduced to 2,500-5,000 individuals. The population declined further through the
mid-1980s. Recent observations of increased nesting suggest that the declinein the ridley
population has stopped and the population is now increasing. Nesting at Tamaulipas and
Veracruz increased from alow of 702 nestsin 1985, to 1,930 nestsin 1995, t0 6,277 nestsin
2000. The population model used by the TEWG (1998) projected that Kemps ridleyscould
reach the intermediate recovery goal identified in the Recovery Plan of 10,000 nesters by the
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year 2020 if the assumptions of age to sexual maturity and age specific survivorship rates used
in their model arecorrect.

d. Statusand distribution

The largest contributor to the decline of the ridley in the past was commercial and local
exploitation, especially poaching of nests at the Rancho Nuevo site, as well as the Gulf of
Mexico trawl fisheries. The advent of the Turtle Excluder Device (TED) regulations for
trawlers and protections for the nesting beaches have allowed the species to begn to rebound.
Many threats to the future of the species remain, including interacions with fishery gear, marine
pollution, foraging habitat destruction, illegal poaching of nests, and the potentid threats to
nesting beaches from such sources as global climae change, development, and tourism
pressures.

F. Loggerhead seaturtle
a. Specieg/Critical habitat description

The loggerhead sea turtle was listed as a threatened species on July 28, 1978 (43 FR 32800).
This speciesinhabits the continental shelves and estuarine environments along the margins of
the Atlantic, Pacific, and Indian Oceans, and within the continental U.S. it nests from Louisiana
to Virginia. The magjor nesting areas include coastal islands of Georgia, South Carolina, and
North Carolina, and the Atlantic and Gulf coasts of Florida, with the bulk of the nesting
occurring on the Atlantic coast of Florida. Developmental habitat for small juveniles are the
pelagic waters of the North Atlantic and the Mediterranean Sea.

There is no critical habitat designated for the loggerhead seaturtle.
b. Lifehistory

Loggerheads mate in late Mar ch through early June in the Southeastern U.S. Females emerge
from the surf, excavate a nest cavity in the sand, and deposit a mean clutch size of 100-126
eggs. Individual females nest multiple times during a nesting season, with amean of 4.1
nests/nesting individual (Murphy and Hopkins 1984). Nesting migrations for an individual
female loggerhead are usually on an interval of 2-3 years, but can vary from 1-7 years (Dodd
1988). Loggerhead seaturtles originating from the western Atlantic nesting aggregations are
believed to lead a pelagic existence in the North Atlantic Gyre for aslong as 7-12 years or more,
but there is some vaiation in habitat use by individuals at all life stages. Turtlesin thisearly
life history stage are cdled pelagic immatures. Stranding records indicate that when pelagc
immature loggerheads reach 40-60 cm straight-line carapace length they begin to recrut to
coastal inshore and nearshore waters of the continental shelf throughout the U.S. Atlantic and
Gulf of Mexico.
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Benthic immature loggerheads, the life stage following the pelag c immature stage, have been
found from Cape Caod, Massachusetts, to southern Texas, and occasionally strand on beachesin
northeastern Mexico. Large benthic immature loggerheads (70-91 cm) represent a larger
proportion of the strandings and in-water captures along the south and western coasts of Horida
as compared with the rest of the coast. Benthic immature loggerheads foraging in northeastern
U.S. waters are known to migrate southward in the fall as water temperatures cool (Epperly et
al. 1995b, Keinath 1993, Morreale and Standora 1999, Shoop and Kenney 1992), and migrae
northward in spring. Past literature gave an estimated age at maturity of 21-35 years (Frazer and
Ehrhart 1985, Frazer et a. 1994) and the benthic immature stage as lasting at |east 10-25 years.
However, in 2001 NMFS SEFSC reviewed the literature and constructed growth curves from
new data, estimating ages of maturity ranging from 20-38 years and benthic immat ure stage
lengths from 14- 32 years.

Juveniles are omnivorous and forage on crabs, mollusks, jellyfish, and vegetation at or near the
surface (Dodd 1988). Sub-adult and adult loggerheads are primarily coastal and typically prey
on benthic invertebrates such as mollusks and decapod crustaceans in hard bottom habitats.

c. Population dynamics

Loggerhead sea turtles occur throughout the temperate and tropical regions of the Atlantic,
Pacific, and Indian Oceans and are the most abundant species of seaturtle occurringin U.S.
waters. Loggerhead sea turtles concentrate their nesting in the north and south temperate zones
and subtropics, but generally do not nest in tropical areas of Central America, northern South
America, and the Old World (Magnuson et a. 1990).

In the western Atlantic, most loggerhead sea turtles nest in the geographic area ranging from
North Carolinato the Florida panhandle. There arefive western Atlantic subpopulations
divided geographically as follows: (1) a northern nesting subpopulation, occurring from North
Carolinato northeast Florida at about 29° N (approximately 7,500 nests in 1998); (2) a south
Florida nestin