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1.0 INTRODUCTION

Section 7(a)(2) of the Endangered Species Act (ESA) of 1973, as amended (16 U.S.C. 1531 et
seq.), requires each Federal agency to insure that any action authorized, funded, or carried out by
such agency is not likely to jeopardize the continued existence of any endangered or threatened
species or result in the destruction or adverse modification of the designated critical habitat of
such species. When the action of a Federal agency “may affect” a species or critical habitat that
is protected under the ESA, that agency is required to consult with either the National Oceanic
and Atmospheric Administration’s (NOAA) National Marine Fisheries Service (NMFS) or the
U.S. Fish and Wildlife Service (U.S. FWS), depending upon the species and critical habitats that
may be affected. On occasion, NMFS or U.S. FWS must consult internally or with each other on
proposed actions their agencies are authorizing, funding, or carrying out. In this instance, U.S.
FWS must consult with us at NMFS on impacts to listed species under our jurisdiction.

The U.S. FWS, the lead Federal action agency for the proposed action assessed in this biological
opinion, provides funds to several states through the Dingell-Johnson Sport Fish Restoration
Program and State Wildlife Grant programs. These grant programs are collectively managed
under the U.S. FWS Wildlife and Sport Fish Restoration (WSFR) program. Once dispersed, the
states use these funds to carry out activities to conserve, protect, and enhance fish, wildlife, their
habitats, and the hunting, sport fishing, and recreational boating opportunities they provide. A
detailed list of activities considered in this opinion is included in Section 3.0. This opinion is
based on information provided by U.S. FWS Region 5, state resource agencies being funded, and
other available information cited herein. A complete administrative record of this consultation
will be kept on file at the NMFS Greater Atlantic Regional Fisheries Office (GARFO).

2.0 CONSULTATION HISTORY

We, the NMFS GARFO Protected Resources Division (PRD), completed consultation on a
previous five-year funding period of WSFR grant programs in 2013. We issued a biological
opinion on January 23, 2013, which analyzed the state fisheries surveys funded by those grant
programs from 2013-2017. This new opinion will consider future grants and funding of research
activities under these programs for another five-year period from 2018-2022.

As the U.S. FWS-funded actions carried out by the states are similar in scope and design, take
place in similar geographic areas (i.e., rivers, bays, estuaries, and nearshore ocean waters), and
affect the same sets of ESA-listed species in similar manners, we have determined that it is most
efficient to combine the analysis of effects of these activities into one consultation, similar to our
approach in 2013. As such, while there are 12 independent actions considered here (i.e., U.S.
FWS providing funds to 11 states and the District of Columbia), we are again completing one
biological opinion to comprehensively address the effects of these 12 actions programmatically.
This type of “multi-action” consultation is discussed in Chapter 5.3 of the ESA Section 7
Consultation Handbook (Regional or Ecosystem Consultations; U.S. FWS and NMFS 1998).
Once in effect, this opinion replaces the opinion issued in 2013 on the effects of U.S. FWS-
funded state fisheries surveys carried out over the previous five-year period from 2013-2017.



On September 13, 2017, U.S. FWS requested that we initiate formal consultation on their
continued funding of surveys in marine, estuarine, and riverine waters of 11 Northeast states and
the District of Columbia under the Dingell-Johnson Sport Fish Restoration and State Wildlife
Grants programs. Along with their memorandum requesting formal consultation, U.S. FWS also
provided us with an updated list of WSFR-funded state fisheries surveys to be assessed in the
new opinion. On October 31, 2017, U.S. FWS requested that we include an additional
electrofishing survey to be carried out by the state of Virginia in this opinion. On that date, we
received all of the information necessary to initiate consultation. Given the complex action and
need to consider the effects of over 100 studies on several ESA-listed species and designated
critical habitat, we mutually agreed to complete a new opinion by the summer of 2018.

3.0 DESCRIPTION OF THE PROPOSED ACTIONS

U.S. FWS Region 5 provides an annual apportionment of funds to 13 Northeast states and the
District of Columbia under the Dingell-Johnson Sport Fish Restoration Grant program and State
Wildlife Grant programs. The states then decide which research projects to fund. Typically,
states ask for annual grants, but on occasion will ask for multiple year grants. Even with multi-
year grants, funds are usually disbursed on an annual basis. In regards to timing, the states
choose the start and end times for grants, be it by calendar year, state fiscal year, federal fiscal
year, or any other annual time period. Vermont and West Virginia are the only two Northeast
states that do not use these funds to conduct surveys in marine, estuarine, or riverine waters
where ESA listed species under our (i.e., NMFS) jurisdiction are present. The 11 other states
(Maine, New Hampshire, Massachusetts, Connecticut, Rhode Island, New York, New Jersey,
Pennsylvania, Delaware, Maryland, Virginia) and the District of Columbia are anticipated to
carry out a total of 113 studies under these grant programs, mostly on an annual basis.

The list of activities considered in this opinion is outlined in Table 1. Complete project
descriptions and maps illustrating project locations are included in Appendix A. There are
several broad categories of fisheries surveys including: hook and line; long line; beach seine;
haul seine; bottom trawl; surface trawl; fishway trap; fish lift; boat, backpack, and/or barge
electrofishing; fyke net; dip net; gill net; push net; hoop net; trap net; cast net; plankton net;
pound net; and fish and/or eel pot/trap. These surveys occur in rivers, bays, estuaries, and
nearshore ocean waters of those 11 states and the District of Columbia. Some of these recurring
surveys, such as the Virginia juvenile fish trawl survey, date back as far as the 1950s. Of the 113
surveys proposed for funding, ESA listed species (including sea turtles, shortnose sturgeon, and
Atlantic sturgeon) have been incidentally captured in 24 of them. Records of sea turtle and
sturgeon captures in these surveys date back as far as the 1960s, even before Congress enacted
the ESA into law. Over time, reporting of listed species interactions with these surveys has
increased due to heightened awareness and legal requirements. We have provided details on past
interactions between these state fisheries surveys and NMFS listed species in Section 7.0.



Table 1. U.S. FWS-funded state fisheries surveys considered in this opinion.

State | Grant Survey Location Gear
ME F-41-R | Striped Bass Acoustic Telemetry Study Kennebec and Hook and line
Androscoggin
estuaries
ME F-41-R | Juvenile Striped Bass and Alosine Beach Kennebec, Beach seine (17 m)
Seine Survey Androscoggin
and Penobscot
estuaries
ME F-43-R Maine-New Hampshire Inshore Trawl Survey | Coastal Maine Bottom trawl
and New (17.3 m)
Hampshire
NH F-61-R | Anadromous Alosid Restoration and Coastal rivers Fishway trap
Evaluation systems of New
Hampshire
NH F-61-R Estuarine Survey of Juvenile Finfish Great Bay and Beach seine (30.5 m)
Hampton
Harbor estuaries
NH F-61-R Rainbow Smelt Survey Oyster, Fyke net
Squamscott,
and Winnicut
Rivers
MA | T-3 Fish Community Assessments Small rivers and | Boat, backpack, and
streams barge electrofishing;
statewide gill net; beach seine
(100 ft)
MA | T-3 Holyoke Dam Fish Passage Facility Evaluation | Connecticut Fish lift
River
MA | T-3 Westfield River Fish Passage Facility Westfield River | Fishway trap
Evaluation
MA | T-3 Essex Dam Fish Passage Facility Evaluation Merrimack River | Fishway trap
MA | T-3 Pawtucket Dam Fish Passage Facility Merrimack River | Fish lift
Evaluation
MA F-56-R Fishery Resource Assessment Coastal Bottom trawl
Massachusetts (11.8 m)
MA F-56-R | Winter Founder Year Class Strength Survey Cape Cod Beach seine (6 m)
southern shore
estuaries
MA F-57-R | Cooperative Striped Bass Tagging Study Cape Cod Bay, Hook and line
Nantucket
Sound
MA F-57-R Massachusetts Large Pelagics Research Massachusetts Hook and line
Project Bay, Cape Cod
Bay, Nantucket
Sound, Buzzards
Bay




State | Grant Survey Location Gear
MA F-57-R | Striped Bass Acoustic Telemetry Study Massachusetts Hook and line
Bay
MA F-57-R Monitoring Spawning Behavior and Massachusetts Hook and line
Movement of Atlantic Cod - Hook and line Bay
MA F-57-R Monitoring Spawning Behavior and Massachusetts Long line
Movement of Atlantic Cod - Long line Bay
MA F-67-R Population and Spawning Habitat Parker, Crane, Fyke net
Monitoring for Rainbow Smelt North, Saugus,
Fore, Jones,
Weweantic,
Westport rivers
MA F-67-R Monitoring of Biological Parameters and Nemasket and Dip net
Habitat Characteristics for River Herring and | Monument
American Shad rivers, Town
Brook
MA F-67-R Restoration of American Shad in the Charles | Charles River Boat electrofishing
River
MA F-67-R River Herring Trap and Transfer Nemasket, Beach seine
Agawam,
Charles and
Monument
rivers
RI F-61-R | Seasonal Fishery Assessment in Rhode Island | Rhode Island Bottom trawl
and Block Island Sound and Block Island | (12.1 m)
sounds
RI F-61-R Narragansett Bay Monthly Fish Assessment Narragansett Bottom trawl
Bay (12.1m)
RI F-61-R | Young-of-the-Year Survey of Selected Rhode | Rhode Island Beach seine
Island Coastal Ponds and Embayments coastal ponds
and
embayments
RI F-61-R | Juvenile Marine Finfish Survey Narragansett Beach seine
Bay
RI F-61-R Block Island Juvenile Finfish Survey Great Salt Pond | Beach seine
and Old Harbor,
Block Island
RI F-61-R | Assessment of Marine Fish Habitat Providence- Beach seine
Seekonk Tidal
Estuaries
RI F-61-R Enhancing Degraded Marine Habitats Rhode Island Gill net; eel pot

coastal ponds
and
embayments




State | Grant Survey Location Gear
RI F-61-R | Winter Flounder Spawning Stock Biomass Rhode Island Fyke net
coastal ponds
and
embayments
RI F-61-R | Ventless Pot Multi-species Monitoring Rhode Island Fish pot
coastal ponds
and
embayments
RI F-61-R University of Rhode Island Weekly Fish Trawl | Narragansett Bottom trawl
Survey Bay
RI F-26-R | American Shad and River Herring Pawcatuck River | Fishway trap (Potter
Restoration and Enhancement - Fishway Hill Dam)
Trap
RI F-26-R | American Shad and River Herring Pawcatuck River | Beach seine
Restoration and Enhancement - Beach Seine
CT F-54-R Long Island Sound Trawl Survey Long Island Bottom trawl (9.1 m)
Sound
CT F-54-R Estuarine Seine Survey Connecticut Beach seine (7.6 m)
shoreline
CT F-57-R Monitor Warmwater Fish Populations in Connecticut Boat electrofishing
Lakes and Large Rivers River
CT F-57-R | Channel Catfish Management Connecticut Boat electrofishing;
River trap net; hoop net
CT T-18-R | Survey of Diadromous Fishes in the Connecticut Beach seine
Connecticut River River
NY F-49-R New York Small Mesh Survey Peconic Bay Bottom trawl (4.9 m)
NY F-49-R Long Island Sound Trap Survey Long Island Fish trap
Sound
NY F-49-R | Western Long Island Sound Seine Survey Little Neck, Beach seine (61 m,
Manhasset and | 152 m)
Jamaica bays
NY F-49-R | Young-of-the-Year American Eel Survey Carmans River Fyke net
NY F-49-R | Artificial Reef Monitoring Hempstead, Fire | Fish trap
Island, Kismet
and Moriches
reefs
NY F-49-R | Spawning Stock Survey of American Shad, Hudson River Haul seine (152 m,
River Herring and Striped Bass 305 m)
NY F-49-R | Striped Bass Electrofishing Hudson River Boat electrofishing
NY F-49-R | Alosine Juvenile Abundance Survey Hudson River Beach seine (30.5 m)
NY F-49-R | Striped Bass Juvenile Abundance Survey Hudson River Beach seine (71 m)
NY F-49-R | American Shad Spawning Habitat Studies Hudson River Gill net
NJ F-48-R Protection and Restoration of Inland Delaware River | Boat electrofishing

Fisheries and Aquatic Habitats - Invasive
Species Assessments




State | Grant Survey Location Gear
NJ F-48-R | Assessment of the Biological Integrity of Delaware River | Boat electrofishing
Inland Fisheries - Warmwater Species
Assessments
NJ F-48-R | Assessment of the Biological Integrity of Delaware River | Boat and backpack
Inland Fisheries - Anadromous Species tributaries electrofishing; gill
Assessments net; trap net; cast
net; dip net; fyke net;
seine
NJ F-15-R New Jersey Ocean Trawl Survey Coastal New Bottom trawl (25 m)
Jersey
NJ F-15-R | Cooperative Striped Bass Tagging in Delaware Bay Gill net
Delaware Bay
NJ F-15-R Delaware River Juvenile Striped Bass Seine Delaware River | Beach seine (30.5 m)
Survey
NJ F-15-R Relative Abundance of Selected Finfish Delaware Bay Bottom trawl (4.9 m)
Species in Delaware Bay
NJ F-15-R River Herring Survey Maurice and Gill net; beach seine
Great Egg
Harbor Rivers
PA F-57-R Estimate of Black Bass Population Density Delaware River | Boat electrofishing
PA F-57-R Long Term Fish Population Monitoring and Delaware River | Boat electrofishing
Management Technique Evaluations (Striped | and Estuary
Bass)
DE F-75-R Delaware Tidal Largemouth Bass Monitoring | Nanticoke River, | Boat electrofishing
Program Broadkill River,
St. Jones River,
Marshyhope
Creek, Mispillion
River
DE F-47-R Delaware River Striped Bass Spawning Stock | Delaware River | Boat electrofishing
Assessment
DE F-47-R Nanticoke River Juvenile Shad Seine Survey Nanticoke River | Beach seine
DE F-47-R Nanticoke River Adult Shad Boat Nanticoke River | Boat electrofishing
Electrofishing
DE F-47-R | Christina River Juvenile Alosid Survey Christina River Beach seine
DE F-37-R | Stream and Tidal Tributary Fish Survey Streams and Bottom trawl; beach
tidal tributaries | seine; electrofishing
in coastal plain
of Delaware
DE F-42-R Bottom Trawl Sampling of Adult Groundfish | Coastal waters Bottom trawl (9.3 m)
in Delaware Bay of Delaware
DE F-42-R Bottom Trawl Sampling of Juvenile Fishes in | Delaware Bottom trawl (4.9 m)
Delaware's Estuaries estuaries
DE F-84-R | Structure Oriented Fish Assessment Program | Delaware Fish trap

artificial reefs
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State | Grant Survey Location Gear
MD F-48-R | Tidal Largemouth Bass Survey Potomac River, Boat electrofishing
upper
Chesapeake Bay
and its
tributaries
MD F-48-R Invasive Species Studies Potomac River Boat electrofishing
and tributaries,
Susquehanna
River
MD F-50-R | Coastal Bays Fisheries Investigations - Trawl | Coastal bays of Bottom trawl (4.9 m)
Survey Maryland
MD F-50-R | Coastal Bays Fisheries Investigations - Beach | Coastal bays of Beach seine (15.2 m,
Seine Survey Maryland 30 m)
MD F-50-R | Submerged Aquatic Vegetation Beach Coastal bays of Beach seine (15.2 m)
Seining Program Maryland
MD F-57-R | Summer Juvenile American and Hickory Shad | Patuxent and Beach seine (61 m)
Seine Survey Choptank rivers,
Marshyhope
Creek
MD F-57-R | Spring Adult American and Hickory Shad Patuxent and Boat electrofishing
Electrofishing Survey Choptank rivers,
Marshyhope
Creek
MD F-57-R | Spring American Shad Gill Net Brood Stock Potomac River Gill net
Collection
MD F-57-R | Spring Hickory Shad Electrofishing Brood Susquehanna Boat electrofishing
Stock Collection River
MD F-57-R | American Shad Larval Survey Choptank River | Plankton net
MD F-57-R | American Shad Adult Gillnet Survey Choptank River | Gill net
MD F-61-R Upper Chesapeake Bay Winter Trawl Survey | Upper Bottom trawl (7.6 m)
Chesapeake Bay
MD F-61-R Fishery Independent Choptank River Fyke Choptank River | Fyke net
Net Survey
MD F-61-R | Juvenile Alosid Trawl and Seine Survey Chester River Bottom trawl (4.9 m);
Beach seine (30.5 m)
MD F-61-R | American Shad Hook and Line Survey Susquehanna Hook and line
River
MD F-61-R River Herring Gill Net Survey Northeast River | Gill net
MD F-61-R | Alosid Ichthyoplankton Survey Nanticoke River | Towed plankton net
MD F-61-R Migratory Fish Gill Net Survey Lower Choptank | Gill net
River
MD F-61-R | Spring Striped Bass Experimental Drift Gill Potomac River Gill net
Net Survey and Upper
Chesapeake Bay
MD F-61-R | Juvenile Striped Bass Seine Survey Chesapeake Bay | Beach seine (30.5 m)

11




State | Grant Survey Location Gear
MD F-63-R Marine and Estuarine Finfish Ecological and Chesapeake Bay | Bottom trawl (4.9 m);
Habitat Investigations Beach seine (30.5 m)
MD F-63-R Ichthyoplankton Surveys Chesapeake Bay | Towed plankton net
subestuaries (0.5m)
MD F-110-R | Mycobacteriosis in Striped Bass Resident to Chesapeake Bay | Hook and line; Pound
Chesapeake Bay net; Beach seine
DC F-2-R Fish Population Surveys - Electrofishing Potomac and Boat electrofishing
Annacostia
rivers
DC F-2-R Fish Population Surveys - Seining Potomac and Beach seine (30.5 m)
Annacostia
rivers
DC F-2-R Fish Tagging Surveys Potomac and Boat electrofishing
Annacostia
rivers
DC F-2-R Push Net Survey Potomac and Push net
Annacostia
rivers
DC F-2-R American Eel Studies (Adult) Potomac and Eel pot
Annacostia
rivers
DC F-2-R American Shad Stock Enhancement Potomac River Gill net
DC F-2-R Blue Catfish Diet Study Potomac and Low frequency
Annacostia electrofishing
rivers
VA F-111-R | Tidal River Fish Community Monitoring James, Boat electrofishing
Chickahominy,
York and
Rappahannock
rivers
VA F-111-R | Tidal River Fish Catfish Surveys James, Boat electrofishing
Pamunkey,
Piankatank,
Mattaponi and
Rappahannock
rivers
VA F-111-R | American Shad Restoration - Gill Netting James, Gill net
Pamunkey,
Potomac and
Rappahannock
rivers

12




State | Grant Survey Location Gear
VA F-111-R | American Shad Restoration - Electrofishing James, Boat electrofishing
Pamunkey,
Potomac and
Rappahannock
rivers
VA F-111-R | Northern Snakehead Monitoring in Virginia Potomac, Boat electrofishing
Wicomico,
Rappahannock
and Piankatank
rivers
VA F-116-R | American Shad Monitoring Program — Gill York, James and | Staked gill net
Netting Rappahannock
rivers
VA F-116-R | Striped Bass Spawning Stock Assessment - York, James and | Fyke net
Fyke Netting Rappahannock
rivers
VA F-116-R | Adult Spawning River Herring Monitoring - Rappahannock Staked gill net
Rappahannock River
VA F-116-R | Adult Spawning River Herring Monitoring - Chickahominy Staked and drift gill
Chickahominy River nets
VA F-116-R | Juvenile Alosid Monitoring Chickahominy Surface trawl
River
VA F-104-R | Juvenile Fish Trawl Survey Chesapeake Bay | Bottom trawl (9.1 m)
VA F-87-R | Juvenile Striped Bass Beach Seine Survey Chesapeake Bay | Beach seine (30.5 m)
VA F-130-R | Chesapeake Bay Multispecies Monitoring Chesapeake Bay | Bottom trawl
and Assessment Program (13.7 m)
VA F-77-R | Striped Bass Spawning Stock Assessment - James and Gill net
Gill Netting Rappahannock
rivers
VA F-77-R | Striped Bass Spawning Stock Assessment - James and Electrofishing
Electrofishing Rappahannock
rivers
3.1  Action Area

The action area is defined as “all areas to be affected directly or indirectly by the Federal action
and not merely the immediate area involved in the action” (50 CFR 402.02). We anticipate that
the effects on ESA-listed species and their habitats as a result of the state fisheries surveys
funded under the proposed action include: (1) the direct effects of interactions between listed
species and the fishing/sampling gear that will be used for these studies and (2) the effects on
other marine organisms (i.e., prey) on the sea floor or within the water column that may result
from direct capture in the gear. In addition, indirect effects from the operation of research and
fishing vessels on ESA-listed species, their prey, and habitats are possible. Therefore, for the
purpose of this consultation, the action area is defined by the area in which various research and
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fishing vessels/platforms will be conducting study activities and the areas they will be sited at
and/or transiting through. The action area includes U.S. state and territorial waters where
fisheries surveys and sampling will occur as described in Section 3.0 and Table 1 above, and
generally consists of riverine, estuarine, and marine waters of the U.S. Northeast and Mid-
Atlantic from Maine through Virginia out to approximately 12 nautical miles from shore.
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4.0 STATUS OF LISTED SPECIES AND CRITICAL HABITATS

This section presents biological and ecological information relevant to formulating the opinion.
Information on species’ life history, habitat and distribution, and other factors necessary for their
survival are included to provide background for analyses in later sections of this opinion.

4.1  Species and Critical Habitat Not Affected or Not Likely to be Adversely Affected by
the Proposed Actions

In consultation with U.S. FWS, we have determined that the actions being considered in this
opinion will not affect endangered sei whales (Balaenoptera borealis), blue whales
(Balaenoptera musculus), sperm whales (Physeter macrocephalus), and hawksbill sea turtles
(Eretmochelys imbricata) because these ESA-listed species are not expected to be present in the
action area. We have also determined that the proposed actions are not likely to adversely affect
endangered North Atlantic right whales (Eubalaena glacialis) and fin whales (Balaenoptera
physalus). Additionally, we have determined that the proposed actions will not adversely affect
critical habitat that has been designated in the action area for right whales, the Gulf of Maine
distinct population segment (DPS) of Atlantic salmon, and three of the five listed DPSs of
Atlantic sturgeon (Gulf of Maine, New York Bight, and Chesapeake Bay). Below, we present
the rationale behind these “no effect” and “not likely to adversely affect” determinations.

Sei, sperm, and blue whales

Federally endangered sei, sperm, and blue whales are not expected to occur in the action area,
which is limited to state and territorial waters of the U.S. Northeast and Mid-Atlantic. Seli
whales are generally restricted to continental shelf edge-slope waters greater than 200 meters in
depth (Horwood 2002; Hayes et al. 2017). During surveys for the Cetacean and Turtle
Assessment Program (CeTAP), sperm whales were observed along the continental shelf edge,
centered around the 1,000 meter depth contour but extending seaward out to the 2,000 meter
depth contour (CeTAP 1982; Whitehead 2002). The blue whale is best considered as an
occasional visitor to U.S. Atlantic Exclusive Economic Zone (EEZ) waters, which may represent
the current southern limit of its feeding range (CeTAP 1982; Wenzel et al. 1988; Sears 2002).
Although blue whales are have been sighted in offshore U.S. waters beyond the continental shelf
break, they are more commonly found in Canadian waters and are extremely rare in continental
shelf waters of the eastern U.S. (Waring et al. 2011). Given the highly offshore distribution of
these three large whale species, and the fact that none has ever been captured or sighted during
the state fisheries surveys being considered in this opinion, we do not expect them to occur in the
action area. The range maps and species presence tables for ESA listed Atlantic large whales,
currently available on our website at https://www.greateratlantic.fisheries.noaa.gov/protected/
section7/listing/index.html, further confirm that there is no overlap between these three whale
species and the proposed actions. As a result, they will not be affected by the proposed actions.

Hawksbill sea turtles

The hawksbill sea turtle is listed as endangered. This species is uncommon in the waters of the
continental U.S. Hawksbills prefer coral reef habitats, such as those found in the Caribbean and
Central America. Mona Island (Puerto Rico) and Buck Island (St. Croix, U.S. Virgin Islands)
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contain especially important foraging and nesting habitat for hawksbills. Within the continental
U.S., nesting is restricted to the southeast coast of Florida and the Florida Keys, but even in these
areas nesting is rare. Hawksbills have been recorded from all Gulf of Mexico states and along
the U.S. east coast as far north as Massachusetts, but sightings north of Florida are extremely
rare. Many of the sightings and strandings of hawksbills in states north of Florida have been
observed after hurricanes or offshore storms. Aside from Florida, Texas is the only other U.S.
state where hawksbills are sighted with any regularity (NMFS and U.S. FWS 1993, 2013a).
Over the approximately 70 years of state fisheries surveys conducted in the action area, not a
single hawksbill sea turtle observation has been reported. As a result, we do not expect
hawksbill sea turtles to be present in the action area, and thus do not anticipate any effects to this
species due to the proposed actions.

Right and fin whales

Federally endangered North Atlantic right whales and fin whales are expected to occur year
round in nearshore and offshore waters of the action area where several state fisheries surveys
considered in this opinion will occur (Aguilar 2002; Kenney 2002; Hayes et al. 2017). State
fisheries surveys overlapping with the range of right and fin whales in the action area are trawl
surveys that will occur in nearshore and offshore waters, and gillnet, pot/trap, seine, longline,
and hook and line studies that will only occur in nearshore, inshore, and riverine waters.

Trawl surveys, because they will occur in both nearshore and offshore waters, have the greatest
overlap with right and fin whale distribution. Even though trawl surveys have a high degree of
overlap with right and fin whale distribution, this gear type is not likely to adversely affect these
species because large whales have the speed and maneuverability to get out of the way of
oncoming mobile gear, which is generally towed at slow speeds of less than three knots. The
short tow times involved in the trawl studies (usually around 20 minutes or less) further reduce
the potential for entanglement. We also made this determination based upon the lack of any
documented large whale interactions during prior state and Federally operated ocean trawl
surveys in the action area dating back to their inception (e.g., the 1950s for U.S. FWS funded
state fisheries surveys, 1963 for the NMFS Northeast Fisheries Science Center [NEFSC] spring
and fall bottom trawl surveys, and 2006 for the Northeast Area Monitoring and Assessment
Program [NEAMAP] Near Shore Trawl Program surveys). Although there have been reports of
fin whales feeding behind the codend of trawl nets during fishing activities (Fertl and
Leatherwood 1997), there have been no records of right or fin whale entanglements in trawl gear
in U.S. Atlantic waters in any recent marine mammal stock assessment reports or the NMFS List
of Fisheries (Hayes et al. 2018; 83 FR 5349, February 7, 2018).

Gillnet, pot/trap, seine, longline, and hook and line studies will be conducted in nearshore,
inshore, and riverine waters at depths where right and fin whales are either much less common or
not expected at all, so although there is some overlap between these studies and known right and
fin whale distributions, it is unlikely that these gears will adversely affect these species. That is
because these studies will be conducted in shallow waters (nearly all less than 50 feet in depth)
and for limited set durations. Sets in nearshore waters where some overlap with right and fin
whales may occur are often only a few hours in duration, as compared to sets in inshore and
riverine areas, where right and fin whales are not expected, which could last a couple days.
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Therefore, it is extremely unlikely that right and fin whales will be present during the study
periods when these gears are being deployed. Monitoring reports and summaries from past state
and Federally operated fisheries surveys using these gear types, at similar times of year, in
similar habitats, and for similar durations, provide no evidence of right or fin whale interactions
with gillnet, pot/trap, seine, longline, and hook and line studies since the 1950s and 1960s.

We also considered the impact of study vessels on right whales and fin whales. Large whales,
particularly right whales, are vulnerable to injury and mortality from vessel strikes. Vessel strike
injuries to whales take two forms: (1) propeller wounds characterized by external gashes or
severed tail stocks; and (2) blunt trauma injuries indicated by fractured skulls, jaws, and
vertebrae, and massive bruises that sometimes lack external expression (Laist et al. 2001).
Collisions with smaller vessels may result in propeller wounds or no apparent injury, depending
on the severity of the incident. Laist et al. (2001) reports that of 41 vessel strike accounts that
reported vessel speed, no lethal or severe injuries occurred at speeds below ten knots, and no
collisions have been reported for vessels traveling less than six knots. A majority of whale
vessel strikes seem to occur over or near the continental shelf, probably reflecting the
concentration of vessel traffic and whales in these areas (Laist et al. 2001).

Most vessel strikes have occurred at vessel speeds of 13-15 knots or greater (Laist et al. 2001,
Jensen and Silber 2003). An analysis by VVanderlaan and Taggart (2006) showed that at speeds
greater than 15 knots, the probability of a vessel strike resulting in death increases asymptotically
to 100%. At speeds below 11.8 knots, the probability decreases to less than 50%, and at ten
knots or less, the probability is further reduced to approximately 30%. The speed of fisheries
survey vessels is not expected to exceed three knots while surveying and ten knots while
transiting to and from ports and survey sites. In addition, all vessels will have lookouts on board
and operators will receive training on prudent vessel operating procedures to avoid vessel strikes
with protected species. All fisheries survey vessels will slow down or alter course if whales are
sighted and no vessel will approach within 500 meters of a whale. With these measures in place,
interactions between the fisheries survey vessels and any listed whales are extremely unlikely.
Therefore, the effects of research vessel strikes on right and fin whales are discountable.

We have also determined that the proposed action is not likely to have any adverse effects on the
availability of prey for fin whales. Fin whales feed on pelagic krill as well as small schooling
fish (e.g., sand lance, herring, mackerel) (Aguilar 2002). Most survey gear deployed under the
proposed action will be set on or near the bottom in shallow waters. Fish species caught in these
gears are typically shallow water species that live in benthic habitat (on or very near the bottom)
versus schooling fish and invertebrates that occur within the water column in deeper waters. As
a result, the proposed action is extremely unlikely to affect the availability of the pelagic prey of
foraging fin whales. Since effects of the proposed action on fin whales and their prey are
extremely unlikely, and therefore discountable, we will not assess them further in this opinion.

Critical habitats

We have determined that the actions considered in the opinion are not likely to adversely affect
designated critical habitat for North Atlantic right whales. This determination is based on the
actions’ effects on the conservation value of the habitat that has been designated. Specifically,
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we considered whether the actions were likely to affect the physical or biological features (PBFs)
that afford the designated area value for the conservation of North Atlantic right whales. On
January 27, 2016, NMFS published a final rule (81 FR 4838) to replace the critical habitat for
right whales in the North Atlantic originally designated in 1994 with two new areas. The final
rule became effective on February 26, 2016. The areas designated as critical habitat contain
approximately 29,763 square nautical miles of marine habitat in the Gulf of Maine and Georges
Bank region (Unit 1, Northeastern U.S. Foraging Area) and off the Southeast U.S. coast (Unit 2,
Southeastern U.S. Calving Area).

The Northeastern U.S. foraging habitat, which is located within the action area and overlaps with
the study areas for the Maine-New Hampshire and Massachusetts trawl surveys as well as
Massachusetts hook and line and longline surveys, has been designated as critical habitat for
right whales due to its importance as a spring/summer foraging ground for the species. What
makes this area so critical is the presence of dense concentrations of copepods upon which right
whales primarily feed. The final rule identifies the following four PBFs of the Northeastern U.S.
foraging habitat that are essential to the conservation of the species: (1) the physical
oceanographic conditions and structures of the Gulf of Maine and Georges Bank region that
combine to distribute and aggregate Calanus finmarchicus for right whale foraging, namely
prevailing currents and circulation patterns, bathymetric features (basins, banks, and channels),
oceanic fronts, density gradients, and temperature regimes; (2) low flow velocities in Jordan,
Wilkinson, and Georges Basins that allow diapausing C. finmarchicus to aggregate passively
below the convective layer so that the copepods are retained in the basins; (3) late stage C.
finmarchicus in dense aggregations in the Gulf of Maine and Georges Bank region; and (4)
diapausing C. finmarchicus in aggregations in the Gulf of Maine and Georges Bank region.

Based on information contained in the NMFS (2014) 4(b)(2) listing report and the 2016 listing
rule (81 FR 4838; January 27, 2016), we have determined that the effects of the fishing gears and
vessels to be used during the proposed actions on the availability of copepods for foraging right
whales are likely so small that they cannot be meaningfully measured, detected, or evaluated,
and are therefore insignificant. That is because copepods (i.e., the biological features) are
extremely small organisms that will pass through or around the fishing gears and vessels rather
than being captured on or in them. In addition, it is extremely unlikely that the operation of
fishing gears and vessels in small, localized areas off Maine, New Hampshire, and Massachusetts
during the proposed actions will affect the large-scale oceanographic conditions, structures, and
low flow velocities, which serve to concentrate copepods throughout the much larger Gulf of
Maine. As a result, the effects of the proposed actions on those three types of physical features
are discountable. Since the effects of the proposed actions on the PBFs that characterize the
feeding habitat for North Atlantic right whales are all insignificant or discountable, the proposed
actions are not likely to adversely affect this critical habitat.

We have also determined that the actions being considered in this opinion are not likely to
adversely affect critical habitat that was designated for the Gulf of Maine DPS of Atlantic
salmon on June 19, 2009 (74 FR 29300), and revised on August 10, 2009, to exclude trust and
fee holdings of the Penobscot Indian Nation (74 FR 39003; August 10, 2009). There is no
Atlantic salmon critical habitat in the marine environment where a number of the state fisheries
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research activities will occur. For inshore and estuarine areas where these surveys will operate, a
discussion of effects on critical habitat is included below.

The critical habitat designation for the Gulf of Maine DPS of Atlantic salmon consists of 45
specific areas that include approximately 19,571 kilometers of perennial river, stream, and
estuary habitat and 799 square kilometers of lake habitat within the geographic area occupied by
the Gulf of Maine DPS at the time of listing, and in which are found those physical and
biological features essential to the conservation of the species. The entire occupied range of the
Gulf of Maine DPS in which critical habitat is designated is within the State of Maine. Some of
the estuarine research activities proposed to be funded by the U.S. FWS occur within designated
critical habitat for listed Atlantic salmon.

Portions of the action area in Maine contain known migratory corridors for both juvenile and
adult Atlantic salmon. A migratory corridor free from physical and biological barriers that delay
or prevent access of adult salmon seeking spawning grounds or prevent emigration of smolts to
the marine environment is identified in the critical habitat designation as essential for the
conservation of Atlantic salmon. Similar to PBFs, the primary constituent elements (PCESs) that
comprise the designated critical habitat of listed Atlantic salmon in the action area are: (1)
freshwater and estuary migratory sites free from physical and biological barriers that delay or
prevent access of adult salmon seeking spawning grounds needed to support recovered
populations; (2) freshwater and estuary migration sites with abundant, diverse native fish
communities to serve as a protective buffer against predation; and (3) freshwater and estuary
migration sites free from physical and biological barriers that delay or prevent emigration of
smolts to the marine environment.

We have analyzed the potential impacts of the state fisheries surveys on the PCEs of designated
critical habitat for Atlantic salmon in the action area. We have determined that the effects to
these PCEs will be insignificant or discountable for several reasons. First, the research activities
are extremely unlikely to result in a migration barrier for salmon, as they will utilize small
vessels and only deploy fishing gears within very small portions of specific rivers and estuaries
at any given time. The use of small vessels and limited amounts of gear during the state fisheries
surveys over limited time periods means that only a portion of a given critical habitat river will
be used at any one time, leaving more than enough room for fish passage. As a result, it is
extremely unlikely that salmon adults or smolts will be prevented from passing through the
action area while the fisheries surveys are being conducted. In addition, the research activities
are extremely unlikely to alter the habitat in any way that would increase the risk of predation, as
fisheries research activities in Maine rivers and estuaries will primarily involve low impact
surface and mid-water trawls, hook and line gear, pot/trap gear, and possibly beach seines and
fyke nets. Since the proposed actions involve the use of only a small number of vessels and
involve gears that produce only small amounts of turbidity and will be hauled back aboard the
vessel shortly after being set, water quality impacts to salmon during migrations in the action
area are also extremely unlikely. The research activities are also extremely unlikely to affect the
forage of juvenile or adult Atlantic salmon, as their prey are not normally the target of the
fisheries research activities being undertaken (and if they are, they will be collected in small
numbers with most being returned to the water soon after capture). Finally, the proposed actions
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are extremely unlikely to affect the natural structure of the nearshore habitat, since the gears and
vessels to be used will only affect very small areas of rivers and estuaries (and their bottom
habitats) at any one time and will only be there temporarily. Therefore, any reduction in the
capacity of the substrate, food resources, and natural cover to meet the conservation needs of
Atlantic salmon resulting from the proposed actions will be too small to meaningfully measure,
detect, or evaluate. Based upon this reasoning, we have determined that all effects to designated
critical habitat for Atlantic salmon in the action area will be insignificant or discountable.

Finally, we have also determined that the actions being considered in this opinion are not likely
to adversely affect designated critical habitat for Atlantic sturgeon. On August 17, 2017, NMFS
issued a final rule designating critical habitat for the five listed DPSs of Atlantic sturgeon found
in U.S. waters (82 FR 39160). The action area for this consultation overlaps with the
downstream (i.e., saline) portions and mouths of a number of rivers designated as critical habitat
for three of the five DPSs of Atlantic sturgeon (Gulf of Maine, New York Bight, and Chesapeake
Bay). We have analyzed the potential impacts of the proposed actions on these designated
critical habitats, inclusive of the four PBFs described in the final rule and presented in Table 2.
We have determined that the effects to these PBFs from the state fisheries surveys to be funded
by the U.S. FWS will be insignificant or discountable as described below.

The state fisheries surveys do not overlap with and thus will not affect hard bottom substrate
(e.g., rock, cobble, gravel, limestone, boulder, etc.) in low salinity waters (i.e., 0.0-0.5 parts per
thousand [ppt]) that is used for settlement of fertilized eggs, refuge, growth, and development of
early life stages (PBF 1). These features occur far upstream of the areas where state fisheries
survey gear to be used in the projects covered under this opinion is placed in Northeast and Mid-
Atlantic coastal rivers. As there is no overlap between PBF 1 in any of the critical habitat units
and the action area, there will be no effects to PBF 1.

Table 2. PBFs for Atlantic sturgeon critical habitat (Gulf of Maine, New York Bight, and Chesapeake Bay).

1. | Hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder, etc.) in low salinity waters (i.e., 0.0 to
0.5 parts per thousand range) for settlement of fertilized eggs, refuge, growth, and development of early life
stages.

2. | Aguatic habitat with a gradual downstream salinity gradient of 0.5 up to as high as 30 parts per thousand and
soft substrate (e.g., sand, mud) between the river mouth and spawning sites for juvenile foraging and
physiological development.

3. | Water of appropriate depth absent physical barriers to passage (e.g., locks, dams, thermal plumes, turbidity,
sound, reservoirs, gear, etc.) between the river mouth and spawning sites necessary to support: (1)
unimpeded movement of adults to and from spawning sites; (2) seasonal and physiologically dependent
movement of juvenile Atlantic sturgeon to appropriate salinity zones within the river estuary; and (3) staging,
resting, or holding of subadults or spawning condition adults. Water depths in main river channels must also
be deep enough (e.g., at least 1.2 meters) to ensure continuous flow in the main channel at all times when any
sturgeon life stage would be in the river.

4. | Water, between the river mouth and spawning sites, especially in the bottom meter of the water column, with
the temperature, salinity, and oxygen values that, combined, support: (1) spawning; (2) annual and
interannual adult, subadult, larval, and juvenile survival; and (3) larval, juvenile, and subadult growth,
development, and recruitment (e.g., 13°C to 26°C for spawning habitat and no more than 30°C for juvenile
rearing habitat, and 6 milligrams per liter dissolved oxygen or greater for juvenile rearing habitat).
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The state fisheries surveys may affect aquatic habitats downstream from the spawning sites that
are used for juvenile foraging and physiological development (PBF 2), but those effects are
expected to be extremely minor and temporary in nature. These waters are characterized by a
gradual downstream salinity gradient of 0.5 up to as high as 30 ppt and soft substrate (e.g., sand,
mud). As the surveys only involve the deployment and hauling of net, line, pot/trap, and
electrofishing gear and occasional vessel transits to fish the gear, the salinity gradient will not be
affected, and the natural structure of the soft bottom habitat at the river mouth locations will only
incur temporary negative effects as a result of occasional bottom trawling and the deployment
and hauling of pot/trap gear that rests on the river bottom. However, the scale at which these
minor and temporary negative effects on soft bottom habitat will occur is likely too small to be
meaningfully measured, detected, or evaluated when compared to the overall extent and
conservation value of the rest of PBF 2 within Atlantic sturgeon critical habitat in the action area.
In addition, the surveys are extremely unlikely to affect the forage base of juveniles, as their prey
are not the target of the surveys and all gear will be deployed for only brief periods along or
above the benthos of the estuary where preferred prey of juvenile sturgeon reside. As such, any
reduction in the capacity of the soft bottom substrate, food resources, and natural cover to meet
the conservation needs of juvenile Atlantic sturgeon would also be too small to be meaningfully
measured, detected, or evaluated, and therefore insignificant. Therefore, all effects from the
proposed actions on the distribution and conservation value of PBF 2 throughout the action area
are insignificant.

Similar to the above analysis for Atlantic salmon critical habitat, the state fisheries surveys are
extremely unlikely to result in a physical barrier to Atlantic sturgeon passage, as the gear
placement and transit of vessels will only affect very small portions of specific rivers and
estuaries at any given time. As was described above, the use of small vessels and limited
amounts of gear during the state fisheries surveys over limited time periods means that only a
portion of a given critical habitat river will be used at any one time, leaving more than enough
room for fish passage through the action area. In addition, the proposed actions will not affect
the depth or flow of water. As such, effects to PBF 3 are extremely unlikely and discountable.

Finally, as the state surveys only involve the temporary deployment and hauling of net, line,
pot/trap, and electrofishing gear and occasional vessel transits to fish the gear, they will not
affect water quality parameters (temperature, salinity, and dissolved oxygen) that support
spawning, survival, growth, development, and recruitment (PBF 4). Based upon this analysis, as
all effects to designated critical habitat in the action area will be insignificant or discountable, the
action is not likely to adversely affect critical habitat for the Gulf of Maine, New York Bight, or
Chesapeake Bay DPSs of Atlantic sturgeon.

4.2  Species Likely to be Adversely Affected by the Proposed Actions
This section will focus on the status of the various species within the action area, summarizing
information necessary to establish the environmental baseline and to assess the effects of the

proposed action. We have determined that the actions we consider in this opinion may adversely
affect the following listed species:

21



Common name Scientific name ESA Status
Atlantic salmon - Gulf of Maine DPS Salmo salar Endangered
Loggerhead sea turtle - Northwest Atlantic DPS Caretta caretta Threatened
Kemp’s ridley sea turtle Lepidochelys kempii Endangered
Green sea turtle - North Atlantic DPS Chelonia mydas Threatened
Leatherback sea turtle Dermochelys coriacea Endangered
Atlantic sturgeon (five listed DPSs) Acipenser oxyrinchus oxyrinchus

Gulf of Maine DPS Threatened
New York Bight DPS Endangered
Chesapeake Bay DPS Endangered
Carolina DPS Endangered
South Atlantic DPS Endangered
Shortnose sturgeon Acipenser brevirostrum Endangered

4.2.1 Gulf of Maine DPS of Atlantic salmon

The only research activities considered here that may result in the capture of ESA-listed Atlantic
salmon are surveys that take place in Maine. NMFS holds an ESA section 10(a)(l)(A) research
permit (ESA permit 697823) issued by U.S. FWS. This section 10 research permit allows NMFS
and any designated subpermittee to engage in research, recovery, management, and assessment
activities involving listed Atlantic salmon in Maine. Maine Department of Marine Resources
(DMR) is a subpermittee on this permit. As all effects to Atlantic salmon resulting from the
proposed action are considered and authorized under the existing section 10 permit and
accompanying section 7 consultation, any effects to Atlantic salmon will not be further
considered in this opinion.

4.2.2 Status of Sea Turtles

With the exception of loggerheads and greens, sea turtles are listed under the ESA at the species
level rather than as subspecies or DPSs. Therefore, information on the range-wide status of
Kemp’s ridley and leatherback sea turtles is included to provide the status of each species
overall. Information on the status of loggerhead and green sea turtles will only be presented for
the DPS affected by this action. Additional background information on the range-wide status of
these species can be found in a number of published documents, including sea turtle status
reviews and biological reports (NMFS and U.S. FWS 1995, 2007a, 2007b, 2013; 2015; Hirth
1997; Marine Turtle Expert Working Group [TEWG] 1998, 2000, 2007, 2009; Conant et al.
2009; Seminoff et al. 2015), and recovery plans for the loggerhead sea turtle (NMFS and U.S.
FWS 2008), Kemp’s ridley sea turtle (NMFS et al. 2011), green sea turtle (NMFS and U.S. FWS
1991), and leatherback sea turtle (NMFS and U.S. FWS 1992, 1998).

2010 BP Deepwater Horizon Oil Spill

The April 20, 2010, explosion of the Deepwater Horizon oil rig affected sea turtles in the Gulf of
Mexico. This extensive oiling event contaminated important sea turtle foraging, migratory, and
breeding habitats at the surface, in the water column, on the ocean bottom, and on beaches
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throughout the northern Gulf of Mexico in areas used by different life stages. Sea turtles were
exposed to oil when in contaminated water or habitats; breathing oil droplets, oil vapors, and
smoke; ingesting oil-contaminated water and prey; and potentially by maternal transfer of oil
compounds to embryos (DWH NRDA Trustees 2016). Response activities and shoreline oiling
also directly injured sea turtles and disrupted or deterred sea turtle nesting in the Gulf.

During direct at-sea capture events, more than 900 turtles were sighted, 574 of which were
captured and examined for oiling (Stacy 2012). Of the turtles captured during these operations,
greater than 80% were visibly oiled (DWH NRDA Trustees 2016). Most of the rescued turtles
were taken to rehabilitation facilities; more than 90% of the turtles admitted to rehabilitation
centers eventually recovered and were released (Stacy 2012; Stacy and Innis 2012). Recovery
efforts also included relocating nearly 300 sea turtle nests from the northern Gulf to the east
coast of Florida in 2010, with the goal of preventing hatchlings from entering the oiled waters of
the northern Gulf. Approximately 14,000 hatchlings were released off the Atlantic coast of
Florida, 95% of which were loggerheads (http://www.nmfs.noaa.gov/pr/health/oilspill/
gulf2010.htm).

Direct observations of the effects of oil on turtles obtained by at-sea captures, sightings, and
strandings only represent a fraction of the scope of the injury. As such, the DWH NRDA
Trustees used expert opinion, surface oiling maps, and statistical approaches to apply the directly
observed adverse effects of oil exposure to turtles in areas and at times that could not be
surveyed. The Trustees estimated that between 4,900 and up to 7,600 large juvenile and adult
sea turtles (Kemp’s ridleys, loggerheads, and hard-shelled sea turtles not identified to species),
and between 55,000 and 160,000 small juvenile sea turtles (Kemp’s ridleys, green turtles,
loggerheads, hawksbills, and hard-shelled sea turtles not identified to species) were killed by the
DWH oil spill (DWH NRDA Trustees 2016). Nearly 35,000 hatchling sea turtles (loggerheads,
Kemp’s ridleys, and green turtles) were also injured by response activities. Despite uncertainties
and some unquantified injuries to sea turtles (e.g., injury to leatherbacks, unrealized
reproduction), the Trustees conclude that this assessment adequately quantifies the nature and
magnitude of injuries to sea turtles caused by the DWH oil spill and related activities.

Based on this quantification of sea turtle injuries caused by the DWH oil spill, sea turtles from all
life stages and all geographic areas were lost from the northern Gulf of Mexico ecosystem. The
DWH NRDA Trustees (2016) conclude that the recovery of sea turtles in the northern Gulf of
Mexico from injuries caused by the DWH oil spill will require decades of sustained efforts to
reduce the most critical threats and enhance survival of turtles at multiple life stages. The
ultimate population level effects of the spill and impacts of the associated response activities are
likely to remain unknown for some period into the future.

4.2.2.1 Status of Loggerhead Sea Turtles — Northwest Atlantic DPS
Species Description
Loggerhead sea turtles are circumglobal, and are found in the temperate and tropical regions of

the Indian, Pacific and Atlantic Oceans. Northwest Atlantic Ocean DPS loggerheads are found
along eastern North America, Central America, and northern South America (Figure 1).
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The loggerhead sea turtle is distinguished from other
turtles by its reddish-brown carapace, large head and
powerful jaws (Figure 2). The species was first listed
as threatened under the Endangered Species Act in
1978 (43 FR 32800). On September 22, 2011, the
NMFS designated nine distinct population segments
of loggerhead sea turtles, with the Northwest Atlantic
Ocean DPS listed as threatened (75 FR 12598)
(Table 3).

Figure 2. Loggerhead turtle. Photo: NOAA

Table 3. Northwest Atlantic Ocean DPS loggerhead sea turtle information bar provides species Latin name,
common name and current Federal Register notice of listing status, designated critical habitat, Distinct Population
Segment, recent status review, and recovery plan.

Northwest
Careta | Loggerhead | 7 antic | Threatened | 2000 | [oFR1 2000 | 70 FR 30855
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We used information available in the 2009 Status Review (Conant et al. 2009) and the final
listing rule (76 FR 58868) to summarize the life history, population dynamics and status of the
species, as follows.

Life History

Mean age at first reproduction for female loggerhead sea turtles is thirty years. Females lay an
average of three clutches per season. The annual average clutch size is 112 eggs per nest. The
average remigration interval is 2.7 years. Nesting occurs on beaches, where warm, humid sand
temperatures incubate the eggs. Temperature determines the sex of the turtle during the middle
of the incubation period. Turtles spend the post-hatchling stage in pelagic waters. The juvenile
stage is spent first in the oceanic zone and later in the neritic zone (i.e., coastal waters). Coastal
waters provide important foraging habitat, inter-nesting habitat, and migratory habitat for adult
loggerheads.

Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Northwest Atlantic Ocean DPS loggerhead sea turtle.

There is general agreement that the number of nesting females provides a useful index of the
species’ population size and stability at this life stage, even though there are doubts about the
ability to estimate the overall population size. Adult nesting females often account for less than
1% of total population numbers (Bjorndal et al. 2005).

Using a stage/age demographic model, the adult female population size of the DPS is estimated
at 20,000 to 40,000 females, and 53,000 to 92,000 nests annually (NMFS SEFSC 2009). Based
on genetic information, the Northwest Atlantic Ocean DPS is further categorized into five
recovery units corresponding to nesting beaches. These are Northern Recovery Unit, Peninsular
Florida Recovery Unit, Dry Tortugas Recovery Unit, Northern Gulf of Mexico Recovery Unit,
and the Greater Caribbean Recovery Unit.

The Northern Recovery Unit, from North Carolina to northeastern Florida, and is the second
largest nesting aggregation in the DPS, with an average of 5,215 nests from 1989 to 2008, and
approximately 1,272 nesting females (NMFS and U.S. FWS 2008).

The Peninsular Florida Recovery Unit hosts more than 10,000 females nesting annually, which
constitutes 87% of all nesting effort in the DPS (Ehrhart et al. 2003).

The Greater Caribbean Recovery Unit encompasses nesting subpopulations in Mexico to French
Guiana, the Bahamas, and the Lesser and Greater Antilles. The majority of nesting for this
recovery unit occurs on the Yucatan peninsula, in Quintana Roo, Mexico, with 903 to 2,331
nests annually (Zurita et al. 2003). Other significant nesting sites are found throughout the
Caribbean, and including Cuba, with approximately 250 to 300 nests annually (Ehrhart et al.
2003), and over one hundred nests annually in Cay Sal in the Bahamas (NMFS and U.S. FWS
2008).
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The Dry Tortugas Recovery Unit includes all islands west of Key West, Florida. The only
available data for the nesting subpopulation on Key West comes from a census conducted from
1995 to 2004 (excluding 2002), which provided a mean of 246 nests per year, or about sixty
nesting females (NMFS and U.S. FWS 2007a).

The Gulf of Mexico Recovery Unit has between one hundred to 999 nesting females annually,
and a mean of 910 nests per year.

The population growth rate for each of the four of the recovery units for the Northwest Atlantic
DPS (Peninsular Florida, Northern, Northern Gulf of Mexico, and Greater Caribbean) all exhibit
negative growth rates (Conant et al. 2009).

Nest counts taken at index beaches in Peninsular Florida show a significant decline in loggerhead
nesting from 1989 to 2006, most likely attributed to mortality of oceanic-stage loggerheads
caused by fisheries bycatch (Witherington et al. 2009). Loggerhead nesting on the Archie Carr
National Wildlife Refuge (representing individuals of the Peninsular Florida subpopulation) has
fluctuated over the past few decades. There was an average of 9,300 nests throughout the 1980s,
with the number of nests increasing into the 1990s until it reached an all-time high in 1998, with
17,629 nests. From that point, the number of loggerhead nests at the Refuge have declined
steeply to a low of 6,405 in 2007, increasing again to 15,539, still a lower number of nests than
in 1998 (Bagley et al. 2013).

For the Northern recovery unit, nest counts at loggerhead nesting beaches in North Carolina,
South Carolina and Georgia declined at 1.9% annually from 1983 to 2005 (NMFS and U.S. FWS
2007a).

The nesting subpopulation in the Florida panhandle has exhibited a significant declining trend
from 1995 to 2005 (NMFS and U.S. FWS 2007a; Conant et al. 2009). Recent model estimates
predict an overall population decline of 17% for the St. Joseph Peninsula, Florida subpopulation
of the Northern Gulf of Mexico recovery unit (Lamont et al. 2014).

Based on genetic analysis of nesting subpopulations, the Northwest Atlantic Ocean DPS is
further divided into five recovery units: Northern, Peninsular Florida, Dry Tortugas, Northern
Gulf of Mexico, and Greater Caribbean (Conant et al. 2009). A more recent analysis using
expanded mitochondrial DNA sequences revealed that rookeries from the Gulf and Atlantic
coasts of Florida are genetically distinct, and that rookeries from Mexico’s Caribbean coast
express high haplotype diversity (Shamblin et al. 2014). Furthermore, the results suggest that
the Northwest Atlantic Ocean DPS should be considered as ten management units: (1) South
Carolina and Georgia, (2) central eastern Florida, (3) southeastern Florida, (4) Cay Sal, Bahamas,
(5) Dry Tortugas, Florida, (6) southwestern Cuba, (7) Quintana Roo, Mexico, (8) southwestern
Florida, (9) central western Florida, and (10) northwestern Florida (Shamblin et al. 2012).

Loggerhead hatchlings from the western Atlantic disperse widely, most likely using the Gulf
Stream to drift throughout the Atlantic Ocean. Mitochondrial DNA evidence demonstrates that
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juvenile loggerheads from southern Florida nesting beaches comprise the vast majority (71%-
88%) of individuals found in foraging grounds throughout the western and eastern Atlantic:
Nicaragua, Panama, Azores and Madeira, Canary Islands and Andalusia, Gulf of Mexico and
Brazil (Masuda 2010).

Status

Due to declines in nest counts at index beaches in the United States and Mexico, and continued
mortality of juveniles and adults from fishery bycatch, the Northwest Atlantic Ocean DPS is at
risk and likely to decline in the foreseeable future (Conant et al. 2009).

Recovery Goals
See the 2009 Final Recovery Plan for the Northwest Atlantic Population of Loggerheads for
complete down listing/delisting criteria for each of the following recovery objectives.

1. Ensure that the number of nests in each recovery unit is increasing and that this increase
corresponds to an increase in the number of nesting females.

2. Ensure the in-water abundance of juveniles in both neritic and oceanic habitats is
increasing and is increasing at a greater rate than strandings of similar age classes.

3. Manage sufficient nesting beach habitat to ensure successful nesting.

4. Manage sufficient feeding, migratory and internesting marine habitats to ensure
successful growth and reproduction.

5. Eliminate legal harvest.

6. Implement scientifically based nest management plans.

7. Minimize nest predation.

8. Recognize and respond to mass/unusual mortality or disease events appropriately.

9. Develop and implement local, state, Federal and international legislation to ensure long-
term protection of loggerheads and their terrestrial and marine habitats.

10. Minimize bycatch in domestic and international commercial and artisanal fisheries.

11. Minimize trophic changes from fishery harvest and habitat alteration.

12. Minimize marine debris ingestion and entanglement.

13. Minimize vessel strike mortality.

4.2.2.2 Status of Kemp’s Ridley Sea Turtles
Species Description
The Kemp’s ridley turtle is considered to be the most endangered sea turtle, internationally

(Zwinenberg 1977; Groombridge and Wright 1982). Its range extends from the Gulf of Mexico
to the Atlantic coast, with nesting beaches limited to a few sites in Mexico and Texas (Figure 3).
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Kemp’s ridley sea turtles the smallest of all sea turtle
species, with a nearly circular top shell and a pale
yellowish bottom shell (Figure 4). The species was
first listed under the Endangered Species
Conservation Act (35 FR 8491) and listed as
endangered under the ESA since 1973 (Table 4).

We used information available in the revised recovery
plan (NMFS et al. 2011) and the Five-Year Review
(NMFS and U.S. FWS 2015) to summarize the life
history, population dynamics and status of the species,
as follows.

Figure 4. Kemp’sridley turtle. Photo: NOAA

Table 4. Kemp’sridley turtle information bar provides species Latin name, common name and current Federal
Register notice of listing status, designated critical habitat, Distinct Population Segment/Evolutionary Significant
Unit, recent status review, and recovery plan.

. Kemp’s None
Lepldocr_lfelys ridley sea Desianated Endange_red 2015 35 FR 2011 None
kempii wrtle g range wide 18319 Designated
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Life History

Females mature at 12 years of age. The average remigration is two years. Nesting occurs from
April to July in large arribadas, primarily at Rancho Nuevo, Mexico. Females lay an average of
2.5 clutches per season. The annual average clutch size is ninety-seven to one hundred eggs per
nest. The nesting location may be particularly important because hatchlings can more easily
migrate to foraging grounds in deeper oceanic waters, where they remain for approximately two
years before returning to nearshore coastal habitats. Juvenile Kemp’s ridley sea turtles use these
nearshore coastal habitats from April through November, but move towards more suitable
overwintering habitat in deeper offshore waters (or more southern waters along the Atlantic
coast) as water temperature drops. Adult habitat largely consists of sandy and muddy areas in
shallow, nearshore waters less than 120 feet (37 meters) deep, although they can also be found in
deeper offshore waters. As adults, Kemp’s ridleys forage on swimming crabs, fish, jellyfish,
mollusks, and tunicates (NMFS et al. 2011).

Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes: abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the Kemp’s ridley sea turtle.

Of the sea turtles species in the world, the Kemp's ridley has declined to the lowest population
level. Nesting aggregations at a single location (Rancho Nuevo, Mexico) were estimated at
40,000 females in 1947. By the mid-1980s, the population had declined to an estimated 300
nesting females. In 2014, there were an estimated 10,987 nests and 519,000 hatchlings released
from three primary nesting beaches in Mexico (NMFS and U.S. FWS 2015). The number of
nests in Padre Island, Texas has increased over the past two decades, with one nest observed in
1985, four in 1995, fifty in 2005, 197 in 2009, and 119 in 2014 (NMFS and U.S. FWS 2015).

From 1980 to 2003, the number of nests at three primary nesting beaches (Rancho Nuevo,
Tepehuajes, and Playa Dos) increased 15% annually (Heppell et al. 2005); however, due to
recent declines in nest counts, decreased survival at other life stages, and updated population
modeling, this rate is not expected to continue (NMFS and U.S. FWS 2015).

Genetic variability in Kemp’s ridley turtles is considered to be high, as measured by
heterozygosis at microsatellite loci (NMFS et al. 2011). Additional analysis of the mitochondrial
DNA taken from samples of Kemp’s ridley turtles at Padre Island, Texas, showed six distinct
haplotypes, with one found at both Padre Island and Rancho Nuevo (Dutton et al. 2006).

The Kemp's ridley occurs from the Gulf of Mexico and along the Atlantic coast of the U.S.
(TEWG 2000). Kemp’s ridley sea turtles have occasionally been found in the Mediterranean
Sea, which may be due to migration expansion or increased hatchling production (Tomas and
Raga 2008). The vast majority of individuals stem from breeding beaches at Rancho Nuevo on
the Gulf of Mexico coast of Mexico. During spring and summer, juvenile Kemp’s ridleys occur
in the shallow coastal waters of the northern Gulf of Mexico from south Texas to north Florida.
In the fall, most Kemp’s ridleys migrate to deeper or more southern, warmer waters and remain
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there through the winter (Schmid 1998). As adults, many turtles remain in the Gulf of Mexico,
with only occasional occurrence in the Atlantic Ocean (NMFS et al. 2011).

Status

The Kemp’s ridley was listed as endangered in response to a severe population decline, primarily
the result of egg collection. In 1973, legal ordinances prohibited the harvest of sea turtles from
May to August, and in 1990, the harvest of all sea turtles was prohibited by presidential decree.
In 2002, Rancho Nuevo was declared a Sanctuary. A successful head-start program has resulted
in the re-establishment of nesting at Texan beaches. While fisheries bycatch remains a threat,
the use of turtle excluder devices mitigates take. Fishery interactions and strandings, possibly
due to forced submergence, appear to be the main threats to the species. It is clear that the
species is steadily increasing; however, the species’ limited range and low global abundance
make it vulnerable to new sources of mortality as well as demographic and environmental
randomness, all of which are often difficult to predict with any certainty. Therefore, its
resilience to future perturbation is low.

Recovery Goals

See the 2011 Final Bi-National (U.S. and Mexico) Revised Recovery Plan for Kemp’s ridley sea
turtles for complete down listing/delisting criteria for each of their respective recovery goals.
The following items were identified as priorities to recover Kemp’s ridley sea turtles:

Protect and manage nesting and marine habitats.

Protect and manage populations on the nesting beaches and in the marine environment.
Maintain a stranding network.

Manage captive stocks.

Sustain education and partnership programs.

Maintain, promote awareness of and expand U.S. and Mexican laws.

Implement international agreements.

Enforce laws.

cONoGa~LNE

4.2.2.3 Status of Green Sea Turtles — North Atlantic DPS

Species description

The green sea turtle is globally distributed and commonly inhabits nearshore and inshore waters.
The North Atlantic DPS green turtle is found in the North Atlantic Ocean and Gulf of Mexico
(Figure 5).
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Figure 5. Geographic range of the North Atlantic distinct population segment green turtle, with location and
abundance of nesting females. From Seminoff et al. (2015).

The green sea turtle is the largest of the
hardshell marine turtles, growing to a weight
of 350 pounds (159 kilograms) and a straight
carapace length of greater than 3.3 feet (one
meter) (Figure 6). The species was listed
under the ESA on July 28, 1978 (43 FR
32800). The species was separated into two
listing designations: endangered for breeding
populations in Florida and the Pacific coast
of Mexico and threatened in all other areas
throughout its range. On April 6, 2016,
NMFS listed 11 DPSs of green sea turtles as <
threatened or endangered under the ESA (81 Figure 6. Green turtle. Photo: Mark Sullivan, NOAA.
FR 20057) (Table 5). The North Atlantic

DPS is listed as threatened.
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Table 5. North Atlantic DPS green sea turtle information bar provides species Latin name, common name and
current Federal Register notice of listing status, designated critical habitat, Distinct Population Segment, recent
status review, and recovery plan.

North Atlantic

Chelonia Green sea (4 sub- Threatened 2015 81 FR 20057 1991 63 FR
mydas turtle populations) 46693

We used information available in the 2007 Five Year Review (NMFS and U.S. FWS 2007b) and
2015 Status Review (Seminoff et al. 2015) to summarize the life history, population dynamics
and status of the species, as follows.

Life history

Age at first reproduction for females is twenty to forty years. Green sea turtles lay an average of
three nests per season with an average of one hundred eggs per nest. The remigration interval
(i.e., return to natal beaches) is two to five years. Nesting occurs primarily on beaches with
intact dune structure, native vegetation and appropriate incubation temperatures during summer
months. After emerging from the nest, hatchlings swim to offshore areas and go through a post-
hatchling pelagic stage where they are believed to live for several years. During this life stage,
green sea turtles feed close to the surface on a variety of marine algae and other life associated
with drift lines and debris. Adult turtles exhibit site fidelity and migrate hundreds to thousands
of kilometers from nesting beaches to foraging areas. Green sea turtles spend the majority of
their lives in coastal foraging grounds, which include open coastlines and protected bays and
lagoons. Adult green turtles feed primarily on seagrasses and algae, although they also eat
jellyfish, sponges and other invertebrate prey.

Population dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes: abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the North Atlantic DPS green sea turtle.

Worldwide, nesting data at 464 sites indicate that 563,826 to 564,464 females nest each year
(Seminoff et al. 2015). Compared to other DPSs, the North Atlantic DPS exhibits the highest
nester abundance, with approximately 167,424 females at seventy-three nesting sites, and
available data indicate an increasing trend in nesting. The largest nesting site in the North
Atlantic DPS is in Tortuguero, Costa Rica, which hosts 79% of nesting females for the DPS
(Seminoff et al. 2015).

For the North Atlantic DPS, the available data indicate an increasing trend in nesting. There are
no reliable estimates of population growth rate for the DPS as a whole, but estimates have been
developed at a localized level. Modeling by Chaloupka et al. (2008) using data sets of twenty-
five years or more show the Florida nesting stock at the Archie Carr National Wildlife Refuge

32



growing at an annual rate of 13.9%, and the Tortuguero, Costa Rica, population growing at
4.9%.

The North Atlantic DPS has a globally unique haplotype, which was a factor in defining the
discreteness of the population for the DPS. Evidence from mitochondrial DNA studies indicates
that there are at least four independent nesting subpopulations in Florida, Cuba, Mexico and
Costa Rica (Seminoff et al. 2015). More recent genetic analysis indicates that designating a new
western Gulf of Mexico management unit might be appropriate (Shamblin et al. 2017).

The green turtle has a circumglobal distribution, occurring throughout nearshore tropical,
subtropical and, to a lesser extent, temperate waters. Green turtles from the North Atlantic DPS
range from the boundary of South and Central America (7.5°N, 77°W) in the south, throughout
the Caribbean, the Gulf of Mexico, and the U.S. Atlantic coast to New Brunswick, Canada
(48°N, 77°W) in the north. The range of the DPS then extends due east along latitudes 48°N and
19°N to the western coasts of Europe and Africa (Figure 5). Nesting occurs primarily in Costa
Rica, Mexico, Florida and Cuba.

Status

Historically, green sea turtles in the North Atlantic DPS were hunted for food, which was the
principle cause of the population’s decline. Apparent increases in nester abundance for the
North Atlantic DPS in recent years are encouraging but must be viewed cautiously, as the
datasets represent a fraction of a green sea turtle generation, up to fifty years. While the threats
of pollution, habitat loss through coastal development, beachfront lighting, and fisheries bycatch
continue, the North Atlantic DPS appears to be somewhat resilient to future perturbations.

Recovery Goals

See the 1998 and 1991 recovery plans for the Pacific, East Pacific and Atlantic populations of
green turtles for complete down-listing/delisting criteria for recovery goals for the species.
Broadly, recovery plan goals emphasize the need to protect and manage nesting and marine
habitat, protect and manage populations on nesting beaches and in the marine environment,
increase public education, and promote international cooperation on sea turtle conservation
topics.

4.2.2.4 Status of Leatherback Sea Turtles
Species Description
The leatherback sea turtle is unique among sea turtles for its large size, wide distribution (due to

thermoregulatory systems and behavior), and lack of a hard, bony carapace. It ranges from
tropical to subpolar latitudes, worldwide (Figure 7).
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Figure 7. Map identifying the range of the endangered leatherback sea turtle. Fr_om NMF&:, B
http://www.nmfs.noaa.gov/pr/species/turtles/leatherback.html, adapted from Wallace et al. (2010).

Leatherbacks are the largest living turtle, reaching
lengths of six feet long, and weighing up to one
ton. Leatherback sea turtles have a distinct black
leathery skin covering their carapace with pinkish
white skin on their belly (Figure 8). The species
was first listed under the Endangered Species
Conservation Act (35 FR 8491) and listed as
endangered under the ESA since 1973 (Table 6).

Figure 8. Leatherback turtle. Photo: R.Tapilatu

Table 6. Leatherback turtle information bar provides species Latin name, common name and current Federal
Register notifications for notice of listing status, designated critical habitat, Distinct Population
Segment/Evolutionary Significant Unit, recent status review, and recovery plan.

1991 (U.S.
Caribbean, J4FR
Atlantic,
Dermochelys | Leatherback None Endangered 2013 35FR | sndGulfof | 17710and
coriacea sea turtle Designated range wide 8491 Mexico); 77FR
(Pacific)

We used information available in the five year review (NMFS and U.S. FWS 2013b) and the
critical habitat designation (44 FR 17710) to summarize the life history, population dynamics

and status of the species, as follows.
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Life History

Age at maturity has been difficult to ascertain, with estimates ranging from five to twenty-nine
years (Spotila et al. 1996; Avens et al. 2009). Females lay up to seven clutches per season, with
more than sixty-five eggs per clutch and eggs weighing greater than 80 grams (Reina et al. 2002;
Wallace et al. 2007). The number of leatherback hatchlings that make it out of the nest on to the
beach (i.e., emergent success) is approximately 50% worldwide (Eckert et al. 2012). Females
nest every one to seven years. Natal homing, at least within an ocean basin, results in
reproductive isolation between five broad geographic regions: eastern and western Pacific,
eastern and western Atlantic, and Indian Ocean. Leatherback sea turtles migrate long,
transoceanic distances between their tropical nesting beaches and the highly productive
temperate waters where they forage, primarily on jellyfish and tunicates. These gelatinous prey
are relatively nutrient-poor, such that leatherbacks must consume large quantities to support their
body weight. Leatherbacks weigh about 33% more on their foraging grounds than at nesting,
indicating that they probably catabolize fat reserves to fuel migration and subsequent
reproduction (James et al. 2005; Wallace et al. 2006). Sea turtles must meet an energy threshold
before returning to nesting beaches. Therefore, their remigration intervals (the time between
nesting) are dependent upon foraging success and duration (Hays 2000; Price et al. 2006).

Population Dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to the leatherback sea turtle.

Leatherbacks are globally distributed, with nesting beaches in the Pacific, Atlantic, and Indian
oceans. Detailed population structure is unknown, but is likely dependent upon nesting beach
location. Based on estimates calculated from nest count data, there are between 34,000 and
94,000 adult leatherbacks in the North Atlantic (TEWG 2007). In contrast, leatherback
populations in the Pacific are much lower. Overall, Pacific populations have declined from an
estimated 81,000 individuals to less than 3,000 total adults and subadults (Spotila et al. 2000).
Population abundance in the Indian Ocean is difficult to assess due to lack of data and
inconsistent reporting. Available data from southern Mozambique show that approximately ten
females nest per year from 1994 to 2004, and about 296 nests per year counted in South Africa
(NMFS and U.S. FWS 2013b).

Population growth rates for leatherback sea turtles vary by ocean basin. Counts of leatherbacks
at nesting beaches in the western Pacific indicate that the subpopulation has been declining at a
rate of almost 6% per year since 1984 (Tapilatu et al. 2013). Leatherback subpopulations in the
Atlantic Ocean, however, are showing signs of improvement. Nesting females in South Africa
are increasing at an annual rate of 4%-5.6%, and from 9%-13% in Florida and the U.S. Virgin
Islands (TEWG 2007), believed to be a result of conservation efforts.

Analyses of mitochondrial DNA from leatherback sea turtles indicates a low level of genetic

diversity, pointing to possible difficulties in the future if current population declines continue
(Dutton et al. 1999). Further analysis of samples taken from individuals from rookeries in the
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Atlantic and Indian oceans suggest that each of the rookeries represent demographically
independent populations (NMFS and U.S. FWS 2013b).

Leatherback sea turtles are distributed in oceans throughout the world. Leatherbacks occur
throughout marine waters, from nearshore habitats to oceanic environments (Shoop and Kenney
1992). Movements are largely dependent upon reproductive and feeding cycles and the
oceanographic features that concentrate prey, such as frontal systems, eddy features, current
boundaries, and coastal retention areas (Benson et al. 2011).

Status

The leatherback sea turtle is an endangered species whose once large nesting populations have
experienced steep declines in recent decades. The primary threats to leatherback sea turtles
include fisheries bycatch, harvest of nesting females, and egg harvesting. Because of these
threats, once large rookeries are now functionally extinct, and there have been range-wide
reductions in population abundance. Other threats include loss of nesting habitat due to
development, tourism, and sand extraction. Lights on or adjacent to nesting beaches alter nesting
adult behavior and are often fatal to emerging hatchlings as they are drawn to light sources and
away from the sea. Plastic ingestion is common in leatherbacks and can block gastrointestinal
tracts leading to death. Climate change may alter sex ratios (as temperature determines hatchling
sex), range (through expansion of foraging habitat), and habitat (through the loss of nesting
beaches, because of sea-level rise. The species’ resilience to additional perturbation is low.

Recovery Goals

See the 1998 and 1991 Recovery Plans for the U.S. Pacific and U.S Caribbean, Gulf of Mexico
and Atlantic leatherback sea turtles for complete down listing/delisting criteria for each of their
respective recovery goals. The following items were the top five recovery actions identified to
support in the Leatherback Five Year Action Plan:

Reduce fisheries interactions

Improve nesting beach protection and increase reproductive output
International cooperation

Monitoring and research

Public engagement

arONO PR

4.2.3 Status of Atlantic Sturgeon

Species description

Atlantic sturgeon occupy ocean waters and associated bays, estuaries, and coastal river systems
from Hamilton Inlet, Labrador, Canada, to Cape Canaveral, Florida (Stein et al. 2004a) (Figure
9). Atlantic sturgeon are listed as five DPSs under the ESA.
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Figure 9. Geographic range for all five Atlantic sturgeon DPSs.

The Atlantic sturgeon is a long-lived, late
maturing, anadromous species. Atlantic
sturgeon attain lengths of up to
approximately 14 feet, and weights of
more than 800 pounds (Figure 10). They
are bluish black or olive brown dorsally
with paler sides and a white ventral

surface and have five major rows of dermal scutes (Colette and Klein-MacPhee 2002). Five
DPSs were listed under the ESA on February 6, 2012. The Gulf of Maine DPS was listed as
threatened, and the New York Bight, Chesapeake Bay, Carolina, and South Atlantic DPSs were

listed as endangered (Table 7).

Figure 10. Adult Atlantic Sturgeon.
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Table 7. Atlantic sturgeon information bar provides species’ Latin name, common name and current Federal
Register notice of listing status, designated critical habitat, Distinct Population Segment, recent status review, and

recovery plan.

Distinct

Recent

. Common ; . . Recovery Critical
Species Name ng;rlna:r?tn ESA Status R\e(\:aerw Listing Plan Habitat
Q(CIESIZZ?; Atlantic Gulf of Maine Threatened 2007 82 FR
yn Sturgeon (GOM) 77 FR 5880 No 39160
oxyrinchus
Qcﬁi:ﬁs Adantic | New YorkBight | _ | 82 FR
yn Sturgeon (NYB) g 77 FR 5880 No 39160
oxyrinchus
Acipenser .
. Atlantic Chesapeake Bay 82 FR
oxyrinchus Endangered 2007
Xyrinciu Sturgeon (CB) g 77 FR 5880 No 39160
oxyrinchus
Acipenser .
. Atlantic .
oxyrinchus Sturgeon Carolina Endangered 2007 77 ER 5914 No gngRO
oxyrinchus
Acipenser Atlantic South Atlantic
oxyrinchus Endangered 2007 77 ER 5914 No 82 FR
oxyrinchus Sturgeon (SA) 39160
Life history

Atlantic sturgeon size at sexual maturity varies with latitude with individuals reaching maturity
in the Saint Lawrence River at 22 to 34 years (Scott and Crossman 1973). Atlantic sturgeon
spawn in freshwater, but spend most of their adult life in the marine environment. Spawning
adults generally migrate upriver in May through July in Canadian systems (Murawski and
Pacheco 1977; Smith 1985; Bain 1997; Smith and Clugston 1997; Caron et al. 2002). Atlantic
sturgeon spawning is believed to occur in flowing water between the salt front and fall line of
large rivers at depths of three to 27 meters (Borodin 1925; Leland 1968; Scott and Crossman
1973; Crance 1987; Bain et al. 2000). Atlantic sturgeon likely do not spawn every year;
spawning intervals range from one to five years for males (Smith 1985; Collins et al. 2000;
Caron et al. 2002) and two to five years for females (Vladykov and Greeley 1963; Van
Eenennaam et al. 1996; Stevenson and Secor 2000).

Sturgeon eggs are highly adhesive and are deposited on the bottom substrate, usually on hard
surfaces (Gilbert 1989; Smith and Clugston 1997) between the salt front and fall line of large
rivers (Borodin 1925; Scott and Crossman 1973; Crance 1987; Bain et al. 2000). Following
spawning in northern rivers, males may remain in the river or lower estuary until the fall;
females typically exit the rivers within four to six weeks (Savoy and Pacileo 2003). Hatching
occurs approximately 94 to 140 hours after egg deposition at temperatures of 20 and 18 degrees
Celsius, respectively (Theodore et al. 1980). The yolk sac larval stage is completed in about
eight to 12 days, during which time larvae move downstream to rearing grounds over a six to 12
day period (Kynard and Horgan 2002). Juvenile sturgeon continue to move further downstream
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into waters ranging from zero to up to ten parts per thousand salinity. Older juveniles are more
tolerant of higher salinities as juveniles typically spend two to five years in freshwater before
eventually becoming coastal residents as sub-adults (Smith 1985; Boreman 1997; Schueller and
Peterson 2010).

Upon reaching the subadult phase, individuals may move to coastal and estuarine habitats
(Murawski and Pacheco 1977; Dovel and Berggren 1983; Smith 1985; Stevenson 1997).
Tagging and genetic data indicate that subadult and adult Atlantic sturgeon may travel widely
once they emigrate from rivers. Despite extensive mixing in coastal waters, Atlantic sturgeon
exhibit high fidelity to their natal rivers (King et al. 2001; Waldman et al. 2002; Grunwald et al.
2008). Because of high natal river fidelity, it appears that most rivers support independent
populations (Waldman and Wirgin 1998; Wirgin et al. 2000, 2002; King et al. 2001; Grunwald
et al. 2008). Atlantic sturgeon feed primarily on polychaetes, isopods, American sand lances and
amphipods in the marine environment, while in fresh water they feed on oligochaetes,
gammarids, mollusks, insects, and chironomids (Moser and Ross 1995; Johnson et al. 1997;
Guilbard et al. 2007; Savoy 2007; Novak et al. 2017).

Population dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes: abundance, population growth rate, genetic diversity, and distribution as it relates to
Atlantic sturgeon.

Abundance

Historically, the Gulf of Maine DPS likely supported more than 10,000 spawning adults. The
current abundance is estimated to be one to two orders of magnitude smaller than historical
levels (Secor et al. 2002; ASSRT 2007).

The New York Bight, ranging from the Delmarva Peninsula to Cape Cod, historically supported
four or more spawning populations. Currently, this DPS only supports two spawning
populations, the Delaware and Hudson River. Numbers of Atlantic sturgeon in the New York
Bight DPS are extremely low compared to historical levels and have remained so for the past 100
years. The spawning populations of this DPS are thought to be one to two orders of magnitude
below historical levels.

Historically the Delaware River is believed to have supported around 180,000 individuals (Secor
2002). In 2007, NMFS status review estimated that the population had declined to fewer than
300 individuals. In 2014, Hale et al. (2016) estimated that 3,656 (95% CI = 1,935-33,041) early
juveniles (age zero to one) utilized the Delaware River estuary as a nursery. Based on
commercial fishery landings from the mid-1980s to the mid-1990s, the total abundance of adult
Hudson River Atlantic sturgeon was estimated to be 870 individuals (Kahnle et al. 2007). Based
on the juvenile assessments from (Peterson 2000), the Hudson River suffered a series of
recruitment failures, which triggered the ASMFC fishing moratorium to allow the populations to
recover.
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There are no current abundance estimates for the Chesapeake Bay DPS. Historically, Atlantic
sturgeon were common throughout the Chesapeake Bay and its tributaries (Kahnle et al. 1998;
Bushnoe et al. 2005). At the time of listing, the James River was the only known spawning river
for the Chesapeake Bay DPS (ASSRT 2007; Balazik et al. 2012a). Since the listing, spawning
has been confirmed to occur in the Pamunkey River, a tributary of the York River (Hager et al.
2014; Kahn et al. 2014) and is suspected to be occurring in Marshyhope Creek, a tributary of the
Nanticoke River. The historical and contemporary accounts of Atlantic sturgeon in the York,
Rappahannock, Susquehanna, and Potomac Rivers (ASSRT 2007), as well as the presence of the
features necessary to support reproduction and recruitment in this river indicate that there is the
potential for spawning to occur.

The Carolina DPS spawning populations are estimated to be at less than 3% of their historic
levels. Prior to 1890, there were estimated to be 7,000 to 10,500 adult female Atlantic sturgeon
in North Carolina and approximately 8,000 adult females in South Carolina. Currently, the
existing spawning populations in each of the rivers in the Carolina DPS are thought to have less
than 300 adults spawning each year.

The South Atlantic DPS historically supported eight spawning populations ranging from the St.
Johns River, Florida to the Ashepoo, Combahee, and Edisto Rivers Basin in South Carolina.
Currently, this DPS supports five extant spawning populations. Of these populations, the
Altamaha is believed to support the largest number of spawning adults. The current abundance
of the Altamaha population is suspected to be less than 6% of historical abundance, extrapolated
from the 1890s commercial landings (Secor 2002). Few captures have been documented in other
populations within this DPS and are suspected to be less than 1% of their historic abundance
(less than 300 spawning adults).

Lacking complete estimates of population abundance across the distribution of Atlantic sturgeon,
the NMFS Northeast Fisheries Science Center (NEFSC) developed a virtual population analysis
model with the goal of estimating bounds of Atlantic sturgeon ocean abundance. The NEFSC
suggested that cumulative annual estimates of surviving fishery discards could provide a
minimum estimate of abundance. The objectives of producing the Atlantic Sturgeon Production
Index (ASPI) were to characterize uncertainty in abundance estimates arising from multiple
sources of observation and process error and to complement future efforts to conduct a more
comprehensive stock assessment (Table 8). The ASPI provides a general abundance metric to
assess risk for actions that may affect Atlantic sturgeon in the ocean; however, it is not a
comprehensive stock assessment. In general, the model uses empirical estimates of post-capture
survivors and natural survival, as well as probability estimates of recapture using tagging data
from the U.S. FWS sturgeon tagging database, and federal fishery discard estimates from 2006 to
2010 to produce a virtual population. The U.S. FWS sturgeon tagging database is a repository
for sturgeon tagging information on the Atlantic coast. The database contains tag release and
recapture information from state and federal researchers. The database records recaptures by the
fishing fleet, researchers, and researchers on fishery vessels.

40



Table 8. Description of the ASPI model and NEAMAP survey based area estimate method.

Model Name Model Description

A. ASPI Uses tag-based estimates of recapture probabilities from 1999 to 2009. Natural
mortality based on Kahnle et al. (2007) rather than estimates derived from
tagging model. Tag recaptures from commercial fisheries are adjusted for non-
reporting based on recaptures from observers and researchers. Tag loss assumed

to be zero.
B. NEAMAP Swept | Uses NEAMAP survey-based swept area estimates of abundance and assumed
Area estimates of gear efficiency. Estimates based on average of ten surveys from fall

2007 to spring 2012.

In additional to the ASPI, a population estimate was derived from the NEAMAP trawl surveys
(Table 9). The NEAMAP trawl surveys are conducted from Cape Cod, Massachusetts to Cape
Hatteras, North Carolina in nearshore waters at depths up to 18.3 meters (60 feet) during the fall
since 2007 and spring since 2008. Each survey employs a spatially stratified random design with
a total of 35 strata and 150 stations.

Table 9. Annual minimum swept area estimates for Atlantic sturgeon during the spring and fall NEAMAP surveys.
Estimates provided by Dr. Chris Bonzek (VIMS) and assume 100% net efficiencies.

Fall Spring

Year Number [y Mumber vV
2007 6.981 0.015

2008 33.949 0.322 25,541 0391
2009 32227 0.316 41.196 0.353
2010 42 164 0.566 52,992 0.265
2011 22932 0.399 52,840 0480
2012 28.060 0.652

Atlantic sturgeon are frequently encountered during the NEAMAP surveys. The information
from these surveys can be used to calculate minimum swept area population estimates within the
strata swept by the surveys. The estimate from fall surveys ranges from 6,980 to 42,160 with
coefficients of variation between 0.02 and 0.57, and the estimates from spring surveys ranges
from 25,540 to 52,990 with coefficients of variation between 0.27 and 0.65 (Table 9). These are
considered minimum estimates because the calculation makes the assumption that the gear will
capture (i.e., net efficiency) 100% of the sturgeon in the water column along the tow path and
that all sturgeon are with the sampling domain of the survey. We define catchability as: 1) the
product of the probability of capture given encounter (i.e., net efficiency), and 2) the fraction of
the population within the sampling domain. Catchabilities less than 100% will result in
estimates greater than the minimum. The true catchability depends on many factors including
the availability of the species to the survey and the behavior of the species with respect to the
gear. True catchabilities much less than 100% are common for most species. The average ASPI
estimate of 417,934 fish implies a catchability of between 6% and 13% for the spring NEAMAP
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surveys, and a catchability of between 2% and 10% for the fall NEAMAP surveys. If the
availability of Atlantic sturgeon in the areas sampled by the spring NEAMAP surveys were say
50%, then the implied range of net efficiencies for this survey would double to 12% and 26%.
The ratio of total sturgeon habitat to area sampled by the NEAMAP surveys is unknown, but is
certainly greater than one.

The NEAMAP-based estimates do not include young-of-the-year (YOY) fish and juveniles in the
rivers; however, those segments of the Atlantic sturgeon populations are at minimal risk from the
proposed action since they are rare to absent within the action area. The NEAMAP surveys are
conducted in waters that include the preferred depth ranges of subadult and adult Atlantic
sturgeon and take place during seasons that coincide with known Atlantic sturgeon coastal
migration patterns in the ocean. Therefore, the NEAMAP estimates are minimum estimates of
the ocean population of Atlantic sturgeon but are based on sampling throughout the action area,
in known sturgeon coastal migration areas during times that sturgeon are expected to be
migrating north and south.

Available data do not support estimation of true catchability (i.e., net efficiency x availability) of
the NEAMAP trawl survey for Atlantic sturgeon. Thus, the NEAMAP swept area biomass
estimates were produced and presented for catchabilities from 5% to 100%. Assuming the
NEAMAP surveys have been 100% efficient would require the unlikely assumption that the
survey gear captures all Atlantic sturgeon within the path of the trawl and all sturgeon are within
the sampling area of the NEAMAP survey. The 50% efficiency assumption seems to reasonably
account for the robust, yet not complete sampling of the Atlantic sturgeon oceanic temporal and
spatial ranges and the documented high rates of encounter with NEAMAP survey gear and
Atlantic sturgeon. For this opinion, we have determined that the best available data at this time
are the population estimates derived from NEAMAP swept area biomass resulting from the 50%
catchability rate (Table 10). The estimates are derived directly from empirical data with fewer
assumptions than have been required to model Atlantic sturgeon populations to date.

The ocean population abundance of 67,776 fish estimated from the NEAMAP surveys assuming
50% efficiency (based on net efficiency and the fraction of the total population exposed to the
survey) was subsequently partitioned by DPS based on genetic frequencies of occurrence in the
sampled area (Table 11). Given the proportion of adults to subadults in the observer database
(approximate ratio of 1:3), we have also estimated a number of subadults originating from each
DPS. However, this cannot be considered an estimate of the total number of subadults because it
only considers those subadults that are of a size vulnerable to capture in commercial sink gillnet
and otter trawl gear in the marine environment and are present in the marine environment, which
is only a fraction of the total number of subadults.
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Table 10. Modeled results from the ASPI and NEAMAP Atlantic sturgeon estimation methods.

Model Run Model Years 95% low Mean 95% high
A. ASPI 1999-2009 165,381 417,934 744,597
B.1 NEAMAP Survey, swept area 2007-2012 8,921 33,888 58,856
assuming 100% efficiency

B.2 NEAMAP Survey, swept area 2007-2012 13,962 67,776 105,984
assuming 50% efficiency

B.3 NEAMAP Survey, swept area 2007-2012 89,206 338,882 588,558
assuming 10% efficiency

Table 11. Summary of calculated population estimates based upon the NEAMAP survey swept area model

assuming 50% efficiency.

DPS Estimated Ocean Estimated Ocean Estimated Ocean
Population Population of Adults | Population of Subadults (of
Abundance size vulnerable to capture
in fisheries)
GOM 7,455 1,864 5,591
NYB 34,566 8,642 25,925
CB 8,811 2,203 6,608
Carolina 1,356 339 1,017
SA 14,911 3,728 11,183
Canada 678 170 509

Population Growth Rate

There are some positive signs for the Gulf of Maine DPS, which include observations of Atlantic
sturgeon in rivers from which sturgeon observations have not been reported for many years
(Saco, Presumpscot, and Charles rivers) and potentially higher catch-per-unit-effort levels than
in the past (Kennebec) (ASSRT 2007). Precise estimates of population growth rate (intrinsic
rates) are unknown due to lack of long-term abundance data.

Precise estimates of population growth rate (intrinsic rates) for the New York Bight DPS are
unknown due to lack of long-term abundance data. Long-term juvenile surveys indicate that the
Hudson River population supports successful annual year classes since 2000 and the annual
production has been stable and/or slightly increasing in abundance (ASSRT 2007). Recently,
juvenile Atlantic sturgeon collected in the Connecticut River suggest at least one successful
colonizing spawning event may have occurred (Savoy et al. 2017). Around the same time, a
dead 213-centimeter Atlantic sturgeon was recovered on the banks of the Connecticut River?.

The Chesapeake Bay once supported at least six historical spawning populations; however, today
the Bay is believed to support at the most, four to five spawning populations. Precise estimates

! (http://www.wfsh.com/story/25392783/rare-sturgeon-found-along-connecticut-riverin-lyme)
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of population growth rate (intrinsic rates) for the Chesapeake Bay DPS are unknown due to lack
of long-term abundance data. The status review team (ASSRT 2007) concluded that the
populations in the James and York Rivers are at a moderate and moderately high risk of
extinction.

Precise estimates of population growth rate (intrinsic rates) for the Carolina DPS are unknown
due to lack of long-term abundance data. The status review team (ASSRT 2007) concluded that
the populations in the Roanoke, Tar/Pamlico, Neuse, Waccamaw, and Pee Dee river systems are
at a moderate extinction risk and the populations in the Cape Fear and Santee-Cooper river
systems are at a moderately high risk of extinction.

Precise estimates of population growth rate (intrinsic rates) for the South Atlantic DPS are
unknown due to lack of long-term abundance data. During the last two decades, Atlantic
sturgeon have been observed in most South Carolina coastal rivers, although it is not known if all
rivers support a spawning population (Collins and Smith 1997). The Altamaha River supports
the healthiest Atlantic sturgeon populations in the South Atlantic DPS. In a telemetry study by
Peterson et al. (2008), most tagged adult Atlantic sturgeon were found between river kilometer
215 and 420 in October and November when water temperatures were appropriate for spawning.
The status review team (ASSRT 2007) found that, overall, the South Atlantic DPS had a
moderate risk (<50% chance) of becoming endangered over the next 20 years.

Stock Assessments

The ASMFC released a new benchmark stock assessment for Atlantic sturgeon in October 2017
(ASMFC 2017a). The assessment used both fishery-dependent and fishery-independent data, as
well as biological and life history information. Fishery-dependent data came from commercial
fisheries that formerly targeted Atlantic sturgeon (before the moratorium), as well as fisheries
that catch sturgeon incidentally. Fishery-independent data were collected from scientific
research and survey programs.

At the coastwide and DPS levels, the stock assessment concluded that Atlantic sturgeon are
depleted relative to historical levels. The low abundance of Atlantic sturgeon is not due solely to
effects of historic commercial fishing, so the ‘depleted’ status was used instead of ‘overfished.’
This status reflects the array of variables preventing Atlantic sturgeon recovery (e.g., bycatch,
habitat loss, and ship strikes).

As described in the Assessment Overview, Table 12 shows “the stock status determination for
the coastwide stock and DPSs based on mortality estimates and biomass/abundance status
relative to historic levels, and the terminal year (i.e., the last year of available data) of indices
relative to the start of the moratorium as determined by the ARIMAZ? analysis.”

2 “The ARIMA (Auto-Regressive Integrated Moving Average) model uses fishery-independent indices of
abundance to estimate how likely an index value is above or below a reference value” (ASMFC 2017a).
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Table 12. Stock status determination for the coastwide stock and DPSs (from the ASMFC’s Atlantic Sturgeon Stock
Assessment Overview, October 2017)

Mortality Status Biomass/Abundance Status
Probability that Relative to Average probability of terminal
Population Z > Zsouepr B0% Historical Levels year of indices > 1998* value
Coastwide Depleted
Gulf of Maine Depleted
Mew York Bight Depleted
Chesapeake Bay Depleted
Carolina Depleted
South Atlantic Depleted Unknown (no suitable indices)

* For indices that started after 1998, the first year of the index was used as the reference value.

Despite the depleted status, the assessment did include signs that the coastwide index is above
the 1998 value (95% chance). The Gulf of Maine, New York Bight, and Carolina DPS indices
also all had a greater than 50% chance of being above their 1998 value; however, the index from
the Chesapeake Bay DPS (highlighted red) only had a 36% chance of being above the 1998
value. There were no representative indices for the South Atlantic DPS. Total mortality from
the tagging model was very low at the coastwide level. Small sample sizes made mortality
estimates at the DPS level more difficult. The New York Bight, Chesapeake Bay, and South
Atlantic DPSs all had a less than 50% chance of having a mortality rate higher than the
threshold. The Gulf of Maine and Carolina DPSs (highlighted red) had 74%-75% probability of
being above the mortality threshold (ASMFC 2017a).

Genetic Diversity

The genetic diversity of Atlantic sturgeon throughout its range has been well documented
(Bowen and Avise 1990; Ong et al. 1996; Waldman et al. 1996; Waldman and Wirgin 1998).
Overall, these studies have consistently found populations to be genetically diverse and the
majority can be readily differentiated. Relatively low rates of gene flow reported in population
genetic studies (King et al. 2001; Waldman et al. 2002) indicate that Atlantic sturgeon return to
their natal river to spawn, despite extensive mixing in coastal waters.

Determination of DPS Composition in the Action Area

As explained above, the range of all five DPSs overlaps and extends from Canada through Cape
Canaveral, Florida. The action area is known to be used by Atlantic sturgeon originating from
all five DPSs. We have considered the best available information from a recent mixed stock
analysis done by Wirgin et al. (2015) to determine from which DPSs individuals in the action
area are likely to have originated. We have determined that when looking at the entire action
area, Atlantic sturgeon throughout likely originate from the five DPSs at the following
frequencies: NYB 51.7%; SA 21.9%; CB 11.8%; GOM 10.1%; and Carolina 2.4%.
Approximately 2.2% of the Atlantic sturgeon throughout the action area originate from Canadian
rivers or management units. These percentages are based on genetic sampling of all individuals
(n=173) captured during observed fishing trips along the U.S. Atlantic coast from Maine through
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North Carolina between March 2009 and February 2012, and the results of the genetic analyses
for these 173 fish were compared against a reference population of 411 fish and results for an
additional 790 fish from other sampling efforts. Therefore, they represent the best available
information on the likely genetic makeup of individuals occurring throughout the action area.
The genetic assignments have corresponding 95% confidence intervals. However, for purposes
of section 7 consultation, we have selected the reported values without their associated
confidence intervals. The reported values, which approximate the mid-point of the range, are a
reasonable indication of the likely genetic makeup of Atlantic sturgeon in the action area. These
assignments and the data from which they are derived are described in detail in Wirgin et al.
(2015).

For state fisheries surveys occurring specifically in the Hudson River, Long Island Sound, and
Delaware Bay, we have also considered mixed stock information from studies by Dunton et al.
(2012) and Damon-Randall et al. (2013), which are more accurate depictions of the DPS
percentage breakdowns in those areas. The mixed stock analysis by Dunton et al. (2012) for the
Hudson River indicates that the majority of Atlantic sturgeon in the river are likely to originate
from the NYB DPS (92%), with 6% originating from the GOM DPS and 2% from the CB DPS.
These percentages are based on genetic sampling of 39 individuals captured within the Hudson
River during the study and, therefore, represent the best available information on the likely
genetic makeup of individuals occurring in that area. Based on the mixed stock analysis
available for Long Island Sound referenced in Damon-Randall et al. (2013), we expect that 79%
of captured Atlantic sturgeon will originate from the NYB DPS, 10% from the SA DPS, 7%
from the CB DPS, 4% from the GOM DPS, and 0.5% from the Carolina DPS. Finally, based on
the mixed stock analysis for Atlantic sturgeon in Delaware Bay referenced in Damon-Randall et
al. (2013), we have determined that Atlantic sturgeon likely originate from the five DPSs at the
following frequencies: NYB 58%; CB 18%; SA 17%; GOM 7%; and Carolina 0.5%.

Distribution

The Gulf of Maine DPS includes all anadromous Atlantic sturgeons that are spawned in the
watersheds from the Maine/Canadian border and, extending southward, all watersheds draining
into the Gulf of Maine as far south as Chatham, Massachusetts (Figure 9). The geomorphology
of most small coastal rivers in Maine is not sufficient to support Atlantic sturgeon spawning
populations, except for the Penobscot and the estuarial complex of the Kennebec, Androscoggin,
and Sheepscot rivers. Spawning still occurs in the Kennebec and Androscoggin Rivers, and may
occur in the Penobscot River. Atlantic sturgeon have more recently been observed in the Saco,
Presumpscot, and Charles rivers.

The natal river systems of the New York Bight DPS span from the Connecticut River south to
the Delaware River (Figure 9). The Connecticut River has long been known as a seasonal
aggregation area for subadult Atlantic sturgeon, and both historical and contemporary records
document presence of Atlantic sturgeon in the river as far upstream as Hadley, Massachusetts
(Savoy and Shake 1992; Savoy and Pacileo 2003). The upstream limit for Atlantic sturgeon on
the Hudson River is the Federal Dam at the fall line, approximately river kilometer 246 (Dovel
and Berggren 1983; Kahnle et al. 1998). In the Delaware River, there is evidence of Atlantic
sturgeon presence from the mouth of the Delaware Bay to the head-of-tide at the fall line near
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Trenton on the New Jersey side and Morrisville on the Pennsylvania side of the River, a distance
of 220 river kilometers (Breece et al. 2013).

The natal river systems of the Chesapeake Bay DPS span from the Susquehanna River south to
the James River (Figure 9).

The natal river systems of the Carolina DPS span from the Roanoke River, North Carolina south
to the Santee-Cooper system in South Carolina (Figure 9). The Carolina DPS ranges from the
Santee-Cooper River to the Albemarle Sound and consists of seven extant populations; one
population (the Sampit River) is believed to be extirpated.

The natal river systems of the South Atlantic DPS span from Edisto south to the St. Mary’s River
(Figure 9). Seventy-six Atlantic sturgeon were tagged in the Edisto River during a 2011 to 2014
telemetry study (Post et al. 2014). Fish entered the river between April and June and were
detected in the saltwater tidal zone until water temperature decreased below 25 degrees Celcius.
They then moved into the freshwater tidal area, and some fish made presumed spawning
migrations in the fall around September to October. Atlantic sturgeon in the Savannah River
were documented displaying similar behavior three years in a row—migrating upstream during
the fall and then being absent from the system during spring and summer. Forty three Atlantic
sturgeon larvae were collected in upstream locations (river kilometer 113 to 283) near presumed
spawning locations (Collins and Smith 1997).

Hearing
Information available about the hearing abilities of Atlantic sturgeon come from studies of other
species of sturgeon.

Meyer et al. (2003) investigated shortnose sturgeon (Acipenser brevirostrum) hearing abilities by
using physiological methods to measure responses to pure tones. The authors presented
shortnose sturgeon with pure tone stimuli from 50 to 1000 hertz with intensities ranging from of
120 to 160 dB re 1 pypa. Shortnose sturgeon were most sensitive to tones presented at 100 and
400 hertz although thresholds were not determined. Based on the limited data, sturgeon were
able to detect sounds below 100 hertz to about 1,000 hertz and that sturgeon should be able to
determine the direction of sounds (Popper 2005). Pallid sturgeon (Scaphirhynchus albus) and
the shovelnose sturgeon (S. platorynchus) produce sounds like squeaks, chirps, knocks, and
moans during the breeding season, and are thought to help individuals locate other sturgeon
(Johnston and Phillips 2003).

Meyer (2010) recorded auditory evoked potentials to pure tone stimuli of varying frequency and
intensity in lake sturgeon (Acipenser fulvescens) have best sensitivity from 50 to 400 hertz.
Lovell (2005) also studied sound reception in and the hearing abilities of paddlefish (Polyodon
spathula) and lake sturgeon in pressure dominated and particle motion dominated sound fields.
They concluded that both species were responsive to sounds ranging in frequency from 100 to
500 hertz with lowest hearing thresholds from frequencies in bandwidths between 200 and 300
hertz and higher thresholds at 100 and 500 hertz. The results showed that both species were not
sensitive to sound pressure, and would have a significantly higher hearing threshold in a pressure
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dominated sound field. Based on the above we assume that the hearing sensitivity of shortnose
sturgeon is best between 100 to 500 hertz with sensitivity falling up to 1,000 hertz.

BOEM (2012) categorized sturgeon in general as fishes that detect sounds from below 50 hertz
to perhaps 800 to 1,000 hertz (though several probably only detect sounds to 600 to 800 hertz).
These fishes have a swim bladder but no known structures in the auditory system that would
enhance hearing, and sensitivity (lowest sound detectable at any frequency) is not very great.
Sounds would have to be more intense to be detected compared to fishes with swim bladders that
enhance hearing. Sturgeon can detect both particle motion and pressure.

Status

Atlantic sturgeon were once present in 38 river systems and, of these, spawned in 35 of them.
Individuals are currently present in 36 rivers, and spawning occurs in at least 20 of these
(ASSRT 2007). The decline in abundance of Atlantic sturgeon has been attributed primarily to
the large U.S. commercial fishery which existed for the Atlantic sturgeon from the 1870s through
the mid 1990s. The fishery collapsed in 1901 and landings remained at between 1%-5% of the
pre-collapse peak until ASMFC placed a two generation moratorium on the fishery in 1998
(ASMFC 19984, 1998b). The majority of the populations show no signs of recovery, and new
information suggests that stressors such as bycatch, ship strikes, and low DO can and do have
substantial impacts on populations (ASSRT 2007). Additional threats to Atlantic sturgeon
include habitat degradation from dredging, damming, and poor water quality (ASSRT 2007).
Climate change related impacts on water quality (e.g., temperature, salinity, dissolved oxygen,
contaminants) have the potential to impact Atlantic sturgeon populations using impacted river
systems. These effects are expected to be more severe for southern portions of the U.S. range of
Atlantic sturgeon (Carolina and South Atlantic DPSs). None of the spawning populations are
currently large or stable enough to provide any level of certainty for continued existence of any
of the DPSs.

Critical Habitat

On August 17, 2017, NMFS designated critical habitat for all five Atlantic sturgeon DPSs in 31
rivers from Maine through Florida (82 FR 39160; Figure 11).
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Figure 11. Map of designated critical habitat for Atlantic sturgeon distinct population segments.

The essential physical or biological features identified for Atlantic sturgeon critical habitat
pertain to the features that promote larval, juvenile, and sub-adult growth and development,
foraging habitat, water conditions suitable for adult spawning, and an absence of physical

barriers (e.g., dams) (Table 13).
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Table 13. Physical or biological features for Atlantic sturgeon critical habitat.

Atlantic Sturgeon

Chesapeake Bay

Pc?p;lsjtllant(i:;n Physical or Biological Features

Segment
Gulf of Maine Hard bottom substrate (e.g., rock, cobble, gravel, limestone, boulder,
New York Bight etc.) in low salinity waters (i.e., 0.0 to 0.5 parts per thousand range) for

settlement of fertilized eggs, refuge, growth, and development of early
life stages.

Chesapeake Bay

Gulf of Maine Agquatic habitat with a gradual downstream salinity gradient of 0.5 to 30
New York Bight parts per thousand and soft substrate (e.g., sand, mud) downstream of
Chesapeake Bay spawning sites for juvenile foraging and physiological development.
Gulf of Maine Water of appropriate depth and absent physical barriers to passage (e.qg.,
New York Bight locks, dams, reservoirs, gear, etc.) between the river mouth and spawning

sites necessary to support:

(1) Unimpeded movement of adults to and from spawning sites;

(2) Seasonal and physiologically dependent movement of juvenile
Atlantic sturgeon to appropriate salinity zones within the river estuary;
and

(3) Staging, resting, or holding of subadults or spawning condition
adults.

Water depths in main river channels must also be deep enough (e.g., >1.2
m) to ensure continuous flow in the main channel at all times when any
sturgeon life stage would be in the river.

Gulf of Maine
New York Bight
Chesapeake Bay

Water, especially in the bottom meter of the water column, with the
temperature, salinity, and oxygen values that, combined, support:

(1) Spawning;

(2) Annual and interannual adult, subadult, larval, and juvenile survival;
and

(3) larval, juvenile, and subadult growth, development, and recruitment
(e.g., 13 °C to 26 °C for spawning habitat and no more than 30° C for
juvenile rearing habitat, and 6 mg/L dissolved oxygen for juvenile
rearing habitat).

Carolina Suitable hard bottom substrate (e.g., rock, cobble, gravel, limestone,

South Atlantic boulder, etc.) in low salinity waters (i.e., 0.0-0.5 ppt range) for settlement
of fertilized eggs and refuge, growth, and development of early life
stages.

Carolina Transitional salinity zones inclusive of waters with a gradual

South Atlantic downstream gradient of 0.5-30 ppt and soft substrate (e.g., sand, mud)

downstream of spawning sites for juvenile foraging and physiological
development.
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Atlantic Sturgeon
Distinct
Population
Segment

Physical or Biological Features

Carolina Water of appropriate depth and absent physical barriers to passage (e.qg.,
South Atlantic locks, dams, reservoirs, gear, etc.) between the river mouth and spawning
sites necessary to support:

(1) Unimpeded movement of adults to and from spawning sites;

(2) seasonal and physiologically dependent movement of juvenile
Atlantic sturgeon to appropriate salinity zones within the river estuary;
and

(3) staging, resting, or holding of subadults and spawning condition
adults.

Water depths in main river channels must be deep enough to ensure
continuous flow in the main channel at all times when any sturgeon life
stage would be in the river. Water depths of at least 1.2 m are generally
deep enough to facilitate effective adult migration and spawning
behavior.

Carolina Water quality conditions, especially in the bottom meter of the water
South Atlantic column, with temperature and oxygen values that support:

(1) Spawning;

(2) Annual and inter-annual adult, subadult, larval, and juvenile survival,
and

(3) larval, juvenile, and subadult growth, development, and recruitment.

Appropriate temperature and oxygen values will vary interdependently,
and depending on salinity in a particular habitat. For example, 6.0 mg/L
D.O. for juvenile rearing habitat is considered optimal, whereas D.O. less
than 5.0 mg/L for longer than 30 days is considered suboptimal when
water temperature is greater than 25 °C. In temperatures greater than 26
°C, D.O. greater than 4.3 mg/L is needed to protect survival and growth.
Temperatures of 13 °C to 26 °C for spawning habitat are considered
optimal.

Federal activities that were identified as potentially altering the physical or biological features of
Atlantic sturgeon critical habitat are: in-water construction, dredging for navigation, harbor
expansion or sand and gravel mining, flood control projects, bridge repair and replacement,
hydropower licensing, natural gas facility and pipeline construction, ESA research and incidental
take permits, and Clean Water Act Total Maximum Daily Load program management.

Recovery Goals
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Recovery Plans have not yet been drafted for any of the Atlantic sturgeon DPSs.
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4.2.3.1 Gulf of Maine DPS of Atlantic sturgeon

The Gulf of Maine (GOM) DPS includes the following: all anadromous Atlantic sturgeon that
spawn or are spawned in the watersheds from the Maine/Canadian border and, extending
southward, all watersheds draining into the Gulf of Maine as far south as Chatham,
Massachusetts. The marine range of Atlantic sturgeon from the GOM DPS extends from
Hamilton Inlet, Labrador, Canada, to Cape Canaveral, Florida. The riverine range of the GOM
DPS and the adjacent portion of the marine range are shown in Figure 9. Within this range,
Atlantic sturgeon historically spawned in the Androscoggin, Kennebec, Merrimack, Penobscot,
and Sheepscot Rivers (ASSRT 2007). Spawning still occurs in the Kennebec and Androscoggin
Rivers, and it is possible that it still occurs in the Penobscot River as well. Spawning in the
Androscoggin River was just recently confirmed by the Maine DMR when they captured a larval
Atlantic sturgeon during the 2011 spawning season below the Brunswick Dam. There is no
evidence of recent spawning in the remaining rivers. In the 1800s, construction of the Essex
Dam on the Merrimack River at river kilometer (rkm) 49 blocked access to 58% of Atlantic
sturgeon habitat in the river (Oakley 2003; ASSRT 2007). However, the accessible portions of
the Merrimack seem to be suitable habitat for Atlantic sturgeon spawning and rearing (i.e.,
nursery habitat) (Kieffer and Kynard 1993). Therefore, the availability of spawning habitat does
not appear to be the reason for the lack of observed spawning in the Merrimack River. Studies
are on-going to determine whether Atlantic sturgeon are spawning in the Penobscot and Saco
Rivers. Atlantic sturgeon that are spawned elsewhere continue to use habitats within all of these
rivers as part of their overall marine range (ASSRT 2007).

At its mouth, the Kennebec River drains an area of 24,667 square kilometers, and is part of a
large estuarine system that includes the Androscoggin and Sheepscot Rivers (ASMFC 1998a;
ASSRT 1998; Squiers 1998). The Kennebec and Androscoggin Rivers flow into Merrymeeting
Bay, a tidal freshwater bay, and exit as a combined river system through a narrow channel,
flowing approximately 32 kilometers (20 miles) to the Atlantic Ocean as the tidal segment of the
Kennebec River (Squiers 1998). This lower tidal segment of the Kennebec River forms a
complex with the Sheepscot River estuary (ASMFC 1998a; Squiers 1998).

Substrate type in the Kennebec estuary is largely sand and bedrock (Fenster and FitzGerald
1996; Moore and Reblin 2010). Main channel depths at low tide typically range from 17 meters
(58 feet) near the mouth to less than 10 meters (33 feet) in the Kennebec River above
Merrymeeting Bay (Moore and Reblin 2010). Salinities range from 31 parts per thousand at
Parker Head (five kilometers from the mouth) to 18 parts per thousand at Doubling Point during
summer low flows (ASMFC 1998a). The 14-kilometer river segment above Doubling Point to
Chops Point (the outlet of Merrymeeting Bay) is an area of transition (mid estuary) (ASMFC
1998a). The salinities in this section vary both seasonally and over a tidal cycle. During spring
freshets this section is entirely fresh water but during summer low flows, salinities can range
from two to three parts per thousand at Chops Point to 18 ppt at Doubling Point (ASMFC
1998a). The river is essentially tidal freshwater from the outlet of Merrymeeting Bay upriver to
the site of the former Edwards Dam (ASMFC 1998a). Mean tidal amplitude ranges from 2.56
meters at the mouth of the Kennebec River estuary to 1.25 meters in Augusta near the head of
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tide on the Kennebec River (in the vicinity of the former Edwards Dam) and 1.16 meters at
Brunswick on the Androscoggin River (ASMFC 1998a).

Bigelow and Schroeder (1953) surmised that Atlantic sturgeon likely spawned in Gulf of Maine
Rivers in May-July. More recent captures of Atlantic sturgeon in spawning condition within the
Kennebec River suggest that spawning more likely occurs in June-July (Squiers et al. 1981;
ASMFC 1998a; ASSRT 1998). Evidence for the timing and location of Atlantic sturgeon
spawning in the Kennebec River includes: (1) the capture of five adult male Atlantic sturgeon in
spawning condition (i.e., expressing milt) in July 1994 below the (former) Edwards Dam; (2) the
capture of 31 adult Atlantic sturgeon from June 15 through July 26, 1980, in a small commercial
fishery directed at Atlantic sturgeon from the South Gardiner area (above Merrymeeting Bay)
that included at least four ripe males and one ripe female captured on July 26, 1980; and, (3) the
capture of nine adults during a gillnet survey conducted from 1977-1981, the majority of which
were captured in July in the area from Merrymeeting Bay and upriver as far as Gardiner, Maine
(ASSRT 1998; ASMFC TC 2007). The low salinity values for waters above Merrymeeting Bay
are consistent with values found in other rivers where successful Atlantic sturgeon spawning is
known to occur.

Age to maturity for GOM DPS Atlantic sturgeon is unknown. However, Atlantic sturgeon
riverine populations exhibit clinal variation with faster growth and earlier age to maturity for
those that originate from southern waters, and slower growth and later age to maturity for those
that originate from northern waters (75 FR 61872; October 6, 2010). Age at maturity is 11 to 21
years for Atlantic sturgeon originating from the Hudson River (Young et al. 1998), and 22 to 34
years for Atlantic sturgeon that originate from the Saint Lawrence River (Scott and Crossman
1973). Therefore, age at maturity for Atlantic sturgeon of the GOM DPS likely falls within these
values. Of the 18 sturgeon examined from the commercial fishery that occurred in the Kennebec
River in 1980, all of which were considered mature, age estimates for the 15 males ranged from
17-40 years, and from 25-40 years old for the three females (Squiers et al. 1981).

Several threats play a role in shaping the current status of GOM DPS Atlantic sturgeon.
Historical records provide evidence of commercial fisheries for Atlantic sturgeon in the
Kennebec and Androscoggin Rivers dating back to the 17" century (Squiers et al. 1979). In
1849, 160 tons of sturgeon was caught in the Kennebec River by local fishermen (Squiers et al.
1979). After the collapse of sturgeon stock in the 1880s, the sturgeon fishery was almost non-
existent. All directed Atlantic sturgeon fishing as well as retention of Atlantic sturgeon bycatch
has been prohibited since 1998. Nevertheless, mortalities associated with bycatch in fisheries in
state and Federal waters still occurs. In the marine range, GOM DPS Atlantic sturgeon are
incidentally captured in Federal and state-managed fisheries, reducing survivorship of subadult
and adult Atlantic sturgeon (Stein et al. 2004b; ASMFC TC 2007). As explained above, we have
estimates of the number of subadults and adults that are killed as a result of bycatch in fisheries
authorized under Northeast fishery management plans. At this time, we are not able to quantify
the impacts from other threats or estimate the number of individuals Kkilled as a result of other
anthropogenic threats. Habitat disturbance and direct mortality from anthropogenic sources are
the primary concerns.
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Riverine habitat may be impacted by dredging and other in-water activities, disturbing spawning
habitat and also altering the benthic forage base. Many rivers in the GOM DPS have navigation
channels that are maintained by dredging. Dredging outside of Federal channels and in-water
construction occurs throughout the GOM DPS. While some dredging projects operate with
observers present to document fish mortalities, many do not. To date we have not received any
reports of Atlantic sturgeon killed during dredging projects in the Gulf of Maine region. At this
time, we do not have any information to quantify the number of Atlantic sturgeon killed or
disturbed during dredging or in-water construction projects are also not able to quantify any
effects to habitat.

Connectivity is disrupted by the presence of dams on several rivers in the Gulf of Maine region,
including the Penobscot and Merrimack Rivers. While there are also dams on the Kennebec,
Androscoggin, and Saco Rivers, these dams are near the site of historical natural falls and likely
represent the maximum upstream extent of sturgeon occurrence even if the dams were not
present. Because no Atlantic sturgeon occur upstream of any hydroelectric projects in the Gulf
of Maine region, passage over hydroelectric dams or through hydroelectric turbines is not a
source of injury or mortality in this area. The extent that Atlantic sturgeon are affected by
operations of dams in the Gulf of Maine region is currently unknown; however, the
documentation of an Atlantic sturgeon larvae downstream of the Brunswick Dam in the
Androscoggin River suggests that Atlantic sturgeon spawning may be occurring in the vicinity of
at least that project and therefore, may be affected by project operations. The range of Atlantic
sturgeon in the Penobscot River is limited by the presence of the Milford Dam, at the base of
which is the presumed historical spawning habitat. Atlantic sturgeon are known to occur in the
Penobscot River, but it is unknown if spawning is currently occurring in this river. The Essex
Dam on the Merrimack River blocks access to approximately 58% of historically accessible
habitat in this river. Atlantic sturgeon occur in the Merrimack River but spawning has not been
documented. As with the Penobscot, it is unknown how the Essex Dam affects the likelihood of
spawning in this river.

GOM DPS Atlantic sturgeon may also be affected by degraded water quality. In general, water
quality has improved in the Gulf of Maine over the past decades (Lichter et al. 2006; EPA 2008).
Many rivers in Maine, including the Androscoggin River, were heavily polluted in the past from
pulp and paper mill industrial discharges. While water quality has improved and most
discharges are limited through regulations, many pollutants persist in the benthic environment.
This can be particularly problematic if pollutants are present on spawning and nursery grounds,
as developing eggs and larvae are particularly susceptible to exposure to contaminants.

There are no direct in-river abundance estimates for the GOM DPS. The Atlantic Sturgeon
Status Review Team (ASSRT 2007) presumed that the GOM DPS was comprised of less than
300 spawning adults per year, based on extrapolated abundance estimates from the Hudson and
Altamaha riverine populations of Atlantic sturgeon. Surveys of the Kennebec River over two
time periods, 1977-1981 and 1998-2000, resulted in the capture of nine adult Atlantic sturgeon
(Squiers 2004). However, since the surveys were primarily directed at capture of shortnose
sturgeon, the capture gear used may not have been selective for the larger-sized, adult Atlantic
sturgeon; several hundred subadult Atlantic sturgeon were caught in the Kennebec River during
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these studies. We have estimated that there are a minimum of 7,455 GOM DPS adult and
subadult Atlantic sturgeon of size vulnerable to capture in U.S. Atlantic waters. We note further
that this estimate is predicated on the assumption that fish in the GOM DPS would be available
for capture in the NEAMAP surveys which extend from Block Island Sound, Rhode Island
southward. Recoveries of tagged sturgeon do not support this migration pattern.

Summary of the Gulf of Maine DPS

Spawning for the GOM DPS is known to occur in two rivers (Kennebec and Androscoggin).
Spawning may be occurring in other rivers, such as the Sheepscot, Merrimack, and Penobscot,
but has not been confirmed. There are indications of potential increasing abundance of Atlantic
sturgeon belonging to the GOM DPS. Atlantic sturgeon continue to be present in the Kennebec
River; in addition, they are captured in directed research projects in the Penobscot River, and are
observed in rivers where they were unknown to occur or had not been observed to occur for
many years (e.g., Saco, Presumpscot, and Charles Rivers). These observations suggest that
abundance of the GOM DPS of Atlantic sturgeon is sufficient such that recolonization to rivers
historically suitable for spawning may be occurring. However, despite some positive signs, there
is not enough information to establish a trend for this DPS.

Some of the impacts from the threats that contributed to the decline of the GOM DPS have been
removed (e.g., directed fishing), or reduced as a result of improvements in water quality and
removal of dams (e.g., the Edwards Dam on the Kennebec River in 1999 and the Veazie Dam on
the Penobscot River in 2013). In Maine state waters, there are strict regulations on the use of
fishing gear that incidentally catches sturgeon. In addition, in the last several years there have
been reductions in fishing effort in state and Federal waters, which most likely would result in a
reduction in bycatch mortality of Atlantic sturgeon. A significant amount of fishing in the Gulf
of Maine is conducted using trawl gear, which is known to have a much lower mortality rate for
Atlantic sturgeon caught in the gear compared to sink gillnet gear (ASMFC TC 2007). Atlantic
sturgeon from the GOM DPS are not commonly taken as bycatch in areas south of Chatham,
Massachusetts, with only 8% (e.g., 7 of 84 fish) of interactions observed south of Chatham being
assigned to the GOM DPS (Wirgin and King 2011). Tagging results also indicate that GOM
DPS fish tend to remain within the waters of the Gulf of Maine and only occasionally venture to
points south.

Data on Atlantic sturgeon incidentally caught in trawls and intertidal fish weirs fished in the
Minas Basin area of the Bay of Fundy (Canada) indicate that approximately 35% originated from
the GOM DPS (Wirgin et al. 2012). Thus, a significant number of the GOM DPS fish appear to
migrate north into Canadian waters where they may be subjected to a variety of threats including
bycatch.

As noted previously, studies have shown that in order to rebuild, Atlantic sturgeon can only
sustain low levels of bycatch and other anthropogenic mortality (Boreman 1997; ASMFC TC
2007; Kahnle et al. 2007; Brown and Murphy 2010). We have determined that the GOM DPS is
at risk of becoming endangered in the foreseeable future throughout all of its range (i.e., is a
threatened species) based on the following: (1) significant declines in population sizes and the
protracted period during which sturgeon populations have been depressed; (2) the limited amount
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of current spawning; and, (3) the impacts and threats that have and will continue to affect
recovery.

4.2.3.2 New York Bight DPS of Atlantic sturgeon

The New York Bight (NYB) DPS includes the following: all anadromous Atlantic sturgeon that
spawn or are spawned in the watersheds that drain into coastal waters from Chatham,
Massachusetts to the Delaware-Maryland border on Fenwick Island. The marine range of
Atlantic sturgeon from the NYB DPS extends from Hamilton Inlet, Labrador, Canada, to Cape
Canaveral, Florida. The riverine range of the NYB DPS and the adjacent portion of the marine
range are shown in Figure 9. Within this range, Atlantic sturgeon historically spawned in the
Connecticut, Delaware, Hudson, and Taunton Rivers (Murawski and Pacheco 1977; Secor 2002;
ASSRT 2007). Spawning still occurs in the Delaware and Hudson Rivers, but there is no recent
evidence (within the last 15 years) of spawning in the Connecticut and Taunton Rivers (ASSRT
2007). Atlantic sturgeon that are spawned elsewhere continue to use habitats within the
Connecticut and Taunton Rivers as part of their overall marine range (ASSRT 2007; Savoy
2007; Wirgin and King 2011).

The abundance of the Hudson River Atlantic sturgeon riverine population before the over-
exploitation of the 1800s is unknown, but has been conservatively estimated at 6,000 adult
females (Secor 2002). Current abundance is likely at least one order of magnitude smaller than
historical levels (Secor 2002; ASSRT 2007; Kahnle et al. 2007). As described above, an
estimate of the mean annual number of mature adults (863 total; 596 males and 267 females) was
calculated for the Hudson riverine population based on fishery-dependent data collected from
1985-1995 (Kahnle et al. 2007). Kahnle et al. (1998, 2007) also showed that the level of fishing
mortality from the Hudson River Atlantic sturgeon fishery during the period of 1985-1995
exceeded the estimated sustainable level of fishing mortality for the riverine population and may
have led to reduced recruitment. All available data on abundance of juvenile Atlantic sturgeon in
the Hudson River Estuary indicate a substantial drop in production of young since the mid-1970s
(Kahnle et al. 1998). A decline appeared to occur in the mid to late 1970s followed by a
secondary drop in the late 1980s (Kahnle et al. 1998; Sweka et al. 2007; ASMFC 2010). Catch-
per-unit-effort (CPUE) data suggests that recruitment has remained depressed relative to catches
of juvenile Atlantic sturgeon in the estuary during the mid-late 1980s (Sweka et al. 2007;
ASMFC 2010). The CPUE data from 1985-2011 show significant fluctuations. There appears to
be a decline in the number of juveniles between the late 1980s and early 1990s and then a slight
increase in the 2000s, but, given the significant annual fluctuation, it is difficult to discern any
trend. Despite the CPUEs from 2000-2011 being slightly higher than those from 1990-1999,
they are low compared to the late 1980s (Figure 12). There is currently not enough information
regarding any life stage to establish a trend for the Hudson River population.

There is no overall, empirical abundance estimate for the Delaware River population of Atlantic
sturgeon. Harvest records from the 1800s indicate that this was historically a large population
with an estimated 180,000 adult females prior to 1890 (Secor and Waldman 1999; Secor 2002).
Sampling in 2009 to target YOY Atlantic sturgeon in the Delaware River (i.e., natal sturgeon)
resulted in the capture of 34 YOY, ranging in size from 178 to 349 millimeters TL (Fisher 2009),
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and the collection of 32 YOY Atlantic sturgeon in a separate study (Brundage and O’Herron
2009 in Calvo et al. 2010). Genetics information collected from 33 of these YOY indicates that
at least three females successfully contributed to the 2009 year class (Fisher 2011). Therefore,
while the capture of YOY in 2009 provides evidence that successful spawning still occurs in the
Delaware River, the relatively low numbers suggest the existing riverine population is small.

Several threats play a role in shaping the current status and trends observed in the Delaware
River and estuary. In-river threats include habitat disturbance from dredging, and impacts from
historical pollution and impaired water quality. A dredged navigation channel extends from
Trenton seaward through the tidal river (Brundage and O’Herron 2009), and the river receives
significant shipping traffic. Vessel strikes have been identified as a threat in the Delaware River
and may be detrimental to the long-term viability of the NYB DPS, as well as other DPSs
(Brown and Murphy 2010).

Atlantic sturgeon
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Figure 12. Hudson River Atlantic sturgeon CPUE juvenile index (1985-2011).

Summary of the New York Bight DPS

Atlantic sturgeon originating from the NYB DPS have been documented to spawn in the Hudson
and Delaware Rivers and may spawn in the Connecticut and Housatonic Rivers, although that
has not been confirmed. While genetic testing can differentiate between individuals originating
from the Hudson or Delaware River, the available information suggests that the straying rate is
relatively high between these rivers. Some of the impact from the threats that contributed to the
decline of the NYB DPS have been removed (e.g., directed fishing) or reduced as a result of
improvements in water quality since passage of the Clean Water Act. In addition, there have
been reductions in fishing effort in state and Federal waters, which may result in a reduction in
bycatch mortality of Atlantic sturgeon. Nevertheless, areas with persistent, degraded water
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quality, habitat impacts from dredging, continued bycatch in state and federally-managed
fisheries, and vessel strikes remain significant threats to the NYB DPS.

In its marine range, NYB DPS Atlantic sturgeon are incidentally captured in Federal and state-
managed fisheries, reducing survivorship of subadult and adult Atlantic sturgeon (Stein et al.
2004a; ASMFC TC 2007). Based on mixed stock analysis results presented by Wirgin and King
(2011), more than 40% of the Atlantic sturgeon bycatch interactions in the Mid-Atlantic Bight
region were sturgeon from the NYB DPS. Individual-based assignment and mixed stock
analysis of samples collected from sturgeon captured in Canadian fisheries in the Bay of Fundy
indicated that approximately 1%-2% were from the NYB DPS (Wirgin et al. 2012). At this time,
we are not able to quantify the impacts from threats other than fisheries or estimate the number
of individuals killed as a result of other anthropogenic threats.

Riverine habitat may be impacted by dredging and other in-water activities, disturbing spawning
habitat and also altering the benthic forage base. Both the Hudson and Delaware Rivers have
navigation channels that are maintained by dredging. Dredging is also used to maintain channels
in the nearshore marine environment. Dredging outside of Federal channels and in-water
construction occurs throughout the New York Bight region. While some dredging projects
operate with observers present to document fish mortalities, many do not. We have reports of
Atlantic sturgeon entrained during hopper dredging operations in Ambrose Channel, New Jersey,
and in the Delaware River.

In the Hudson and Delaware Rivers, dams do not block access to historical habitat. The Holyoke
Dam on the Connecticut River blocks passage past the dam at Holyoke; however, the extent that
Atlantic sturgeon would historically have used habitat upstream of Holyoke is unknown. The
first dam on the Taunton River may block access to historical spawning habitat. Connectivity
also may be disrupted by the presence of dams on several smaller rivers in the New York Bight
region. Because no Atlantic sturgeon occur upstream of any hydroelectric projects in the New
York Bight region, passage over hydroelectric dams or through hydroelectric turbines is not a
source of injury or mortality in this area. The extent to which Atlantic sturgeon are affected by
operations of dams in the New York Bight region is currently unknown. Atlantic sturgeon may
also be impinged or entrained at power plants in the Hudson and Delaware Rivers, and may be
adversely affected by the operation of the power plants, but the power plants have not been
found to jeopardize their continued existence.

NYB DPS Atlantic sturgeon may also be affected by degraded water quality. Rivers in the New
York Bight region, including the Hudson and Delaware, have been heavily polluted by industrial
and sewer discharges. In general, water quality has improved in the Hudson and Delaware over
the past several decades (Lichter et al. 2006; EPA 2008). While water quality has improved and
most discharges are limited through regulations, it is likely that pollutants persist in the benthic
environment. This can be particularly problematic if pollutants are present on spawning and
nursery grounds, where developing eggs and larvae are particularly susceptible to exposure to
contaminants.
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Vessel strikes are known to occur in the Delaware River and may also be occurring in the
Hudson and other New York Bight rivers. Twenty-nine mortalities believed to be the result of
vessel strikes were documented in the Delaware River from 2004-2008, and at least 13 of these
fish were large adults. Given the time of year in which the fish were observed (predominantly
May through July, with two in August), it is likely that many of the adults were migrating
through the river to the spawning grounds. Because we do not know the percent of total vessel
strikes that the observed mortalities represent, we are not able to quantify the number of
individuals likely killed as a result of vessel strikes in the NYB DPS.

Studies have shown that to rebuild, Atlantic sturgeon can only sustain low levels of
anthropogenic mortality (Boreman 1997; ASMFC TC 2007; Kahnle et al. 2007; Brown and
Murphy 2010). There are no empirical abundance estimates of the number of Atlantic sturgeon
in the NYB DPS. We have estimated that there are a minimum of 34,566 NYB DPS adult and
subadult Atlantic sturgeon of size vulnerable to capture in U.S. Atlantic waters. We have
determined that the NYB DPS is currently at risk of extinction due to: (1) precipitous declines in
population sizes and the protracted period in which sturgeon populations have been depressed;
(2) the limited amount of current spawning; and (3) the impacts and threats that have and will
continue to affect population recovery.

4.2.3.3 Chesapeake Bay DPS of Atlantic sturgeon

The Chesapeake Bay (CB) DPS includes the following: all anadromous Atlantic sturgeon that
spawn or are spawned in the watersheds that drain into the Chesapeake Bay and into coastal
waters from the Delaware-Maryland border on Fenwick Island to Cape Henry, Virginia. The
marine range of Atlantic sturgeon from the CB DPS extends from Hamilton Inlet, Labrador,
Canada, to Cape Canaveral, Florida. The riverine range of the CB DPS and the adjacent portion
of the marine range are shown in Figure 9. Within this range, Atlantic sturgeon historically
spawned in the Susquehanna, Potomac, James, York, Rappahannock, and Nottoway Rivers
(ASSRT 2007). Based on the review by Oakley (2003), 100% of Atlantic sturgeon habitat is
currently accessible in these rivers since most of the barriers to passage (i.e., dams) are located
upriver of where spawning is expected to have historically occurred (ASSRT 2007). Spawning
still occurs in the James River, and the presence of juvenile and adult sturgeon in the York River
suggests that spawning may occur there as well (Musick et al. 1994; ASSRT 2007; Greene et al.
2009). However, conclusive evidence of current spawning is only available for the James River,
where a recent study found evidence of Atlantic sturgeon spawning in the fall (Balazik et al.
2012a). Atlantic sturgeon that are spawned elsewhere are known to use the Chesapeake Bay for
other life functions, such as foraging and as juvenile nursery habitat (Vladykov and Greeley
1963; Wirgin et al. 2000; ASSRT 2007; Grunwald et al. 2008).

Age to maturity for CB DPS Atlantic sturgeon is unknown. However, Atlantic sturgeon riverine
populations exhibit clinal variation with faster growth and earlier age to maturity for those that
originate from southern waters, and slower growth and later age to maturity for those that
originate from northern waters (75 FR 61872; October 6, 2010). Age at maturity is five to 19
years for Atlantic sturgeon originating from South Carolina rivers (Smith et al. 1982) and 11 to
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21 years for Atlantic sturgeon originating from the Hudson River (Young et al. 1998).
Therefore, age at maturity for Atlantic sturgeon of the CB DPS likely falls within these values.

Several threats play a role in shaping the current status of CB DPS Atlantic sturgeon. Historical
records provide evidence of the large-scale commercial exploitation of Atlantic sturgeon from
the James River and Chesapeake Bay in the 19" century (Hildebrand and Schroeder 1928;
Vladykov and Greeley 1963; ASMFC 1998b; Secor 2002; Bushnoe et al. 2005; ASSRT 2007) as
well as subsistence fishing and attempts at commercial fisheries as early as the 17" century
(Secor 2002; Bushnoe et al. 2005; ASSRT 2007; Balazik et al. 2010). Habitat disturbance
caused by in-river work, such as dredging for navigational purposes, is thought to have reduced
available spawning habitat in the James River (Holton and Walsh 1995; Bushnoe et al. 2005;
ASSRT 2007). At this time, we do not have information to quantify this loss of spawning
habitat.

Decreased water quality also threatens Atlantic sturgeon of the CB DPS, especially since the
Chesapeake Bay system is vulnerable to the effects of nutrient enrichment due to a relatively low
tidal exchange and flushing rate, large surface-to-volume ratio, and strong stratification during
the spring and summer months (Pyzik et al. 2004; ASMFC 1998a; ASSRT 2007; EPA 2008).
These conditions contribute to reductions in dissolved oxygen levels throughout the Bay. The
availability of nursery habitat, in particular, may be limited given the recurrent hypoxia (low
dissolved oxygen) conditions within the Bay (Niklitschek and Secor 2005, 2010). Heavy
industrial development during the 20" century in rivers inhabited by sturgeon impaired water
quality and impeded these species’ recovery.

Although there have been improvements in the some areas of the Bay’s health, the ecosystem
remains in poor condition. The EPA gave the overall health of the Bay a grade of 45% based on
goals for water quality, habitats, lower food web productivity, and fish and shellfish abundance
(EPA CBP 2010). This was a 6% increase from 2008. According to the EPA, the modest gain in
the health score was due to a large increase in the adult blue crab population, expansion of
underwater grass beds growing in the Bay’s shallows, and improvements in water clarity and
bottom habitat health as highlighted below:

e 12% of the Bay and its tidal tributaries met CWA standards for dissolved oxygen
between 2007 and 2009, a decrease of 5% from 2006 to 2008,

e 26% of the tidal waters met or exceeded guidelines for water clarity, a 12% increase from
2008,

e Underwater bay grasses covered 9,039 more acres of the Bay’s shallow waters for a total
of 85,899 acres, 46% of the Bay-wide goal,

e The health of the Bay’s bottom dwelling species reached a record high of 56% of the
goal, improving by approximately 15% Bay-wide, and

e The adult blue crab population increased to 223 million, its highest level since 1993.

At this time we do not have sufficient information to quantify the extent that degraded water
quality effects habitat or individuals in the James River or throughout the Chesapeake Bay.
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Vessel strikes have been observed in the James River (ASSRT 2007). Eleven Atlantic sturgeon
were reported to have been struck by vessels from 2005-2007. Several of these were mature
individuals. Because we do not know the percent of total vessel strikes that the observed
mortalities represent, we are not able to quantify the number of individuals likely killed as a
result of vessel strikes in the CB DPS.

In the marine and coastal range of the CB DPS from Canada to Florida, fisheries bycatch in
federally and state-managed fisheries poses a threat to the DPS, reducing survivorship of
subadults and adults and potentially causing an overall reduction in the spawning population
(Stein et al. 2004b; ASMFC TC 2007; ASSRT 2007).

Summary of the Chesapeake Bay DPS

Spawning for the CB DPS is known to occur in only the James and Pamunkey Rivers. Spawning
may be occurring in other rivers, such as the York, Rappahannock, Potomac, Nanticoke, and
Susquehanna, but has not been confirmed for any of those. There are anecdotal reports of
increased sightings and captures of Atlantic sturgeon in the James River. However, this
information has not been comprehensive enough to develop a population estimate for the James
River or to provide sufficient evidence to confirm increased abundance. Some of the impact
from the threats that facilitated the decline of the CB DPS have been removed (e.g., directed
fishing) or reduced as a result of improvements in water quality since passage of the CWA. We
have estimated that there are a minimum of 8,811 CB DPS adult and subadult Atlantic sturgeon
of size vulnerable to capture in U.S. Atlantic waters.

Areas with persistent, degraded water quality, habitat impacts from dredging, continued bycatch
in U.S. state and federally-managed fisheries, Canadian fisheries, and vessel strikes remain
significant threats to the CB DPS of Atlantic sturgeon. Of the 35% of Atlantic sturgeon
incidentally caught in the Bay of Fundy, about 1% were CB DPS fish (Wirgin et al. 2012).
Studies have shown that Atlantic sturgeon can only sustain low levels of bycatch mortality
(Boreman 1997; ASMFC TC 2007; Kahnle et al. 2007). The CB DPS is currently at risk of
extinction given (1) precipitous declines in population sizes and the protracted period in which
sturgeon populations have been depressed; (2) the limited amount of current spawning; and, (3)
the impacts and threats that have and will continue to affect the potential for population recovery.

4.2.3.4 Carolina DPS of Atlantic sturgeon

The Carolina DPS includes all Atlantic sturgeon that spawn or are spawned in the watersheds
(including all rivers and tributaries) from Albemarle Sound southward along the southern
Virginia, North Carolina, and South Carolina coastal areas to Charleston Harbor. The marine
range of Atlantic sturgeon from the Carolina DPS extends from the Hamilton Inlet, Labrador,
Canada, to Cape Canaveral, Florida. The riverine range of the Carolina DPS and the adjacent
portion of the marine range are shown in Figure 9. Sturgeon are commonly captured 40 miles
offshore (D. Fox, Delaware State University, pers. comm.). Records providing fishery bycatch
data by depth show the vast majority of Atlantic sturgeon bycatch via gillnets is observed in
waters less than 50 meters deep (Stein et al. 2004b, ASMFC TC 2007), but Atlantic sturgeon are
recorded as bycatch out to 500 fathoms.
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Rivers known to have current spawning populations within the range of the Carolina DPS
include the Roanoke, Tar-Pamlico, Cape Fear, Waccamaw, and Pee Dee Rivers. We determined
spawning was occurring if YOY were observed or mature adults were present in freshwater
portions of a system (Table 14). However, in some rivers, spawning by Atlantic sturgeon may
not be contributing to population growth because of lack of suitable habitat and the presence of
other stressors on juvenile survival and development. There may also be spawning populations
in the Neuse, Santee, and Cooper Rivers, though it is uncertain. Historically, both the Sampit
and Ashley Rivers were documented to have spawning populations at one time. However, the
spawning population in the Sampit River is believed to be extirpated, and the current status of
the spawning population in the Ashley River is unknown. Both rivers may be used as nursery
habitat by young Atlantic sturgeon originating from other spawning populations. Fish from the
Carolina DPS likely use other river systems than those listed here for their specific life functions.

Table 14. Major rivers, tributaries, and sounds within the range of the Carolina DPS and currently available data on
the presence of an Atlantic sturgeon spawning population in each system.

River/Estuary Spawning Data
Population
Roanoke River, VA/NC; Yes collection of 15 YOY (1997-
Albemarle Sound, NC 1998); single YOY (2005)
Tar-Pamlico River, NC; Yes one YOY (2005)
Pamlico Sound
Neuse River, NC; Unknown
Pamlico Sound
Cape Fear River, NC Yes upstream migration of adults in

the fall, carcass of a ripe female
upstream in mid-September

(2006)
Waccamaw River, SC; Yes age-1, potentially YOY (1980s)
Winyah Bay
Pee Dee River, SC; Winyah Yes running ripe male in Great Pee
Bay Dee River (2003)
Sampit, SC; Winyah Bay Extirpated
Santee River, SC Unknown
Cooper River, SC Unknown
Ashley River, SC Unknown

Historical landings data indicate that between 7,000 and 10,500 adult female Atlantic sturgeon
were present in North Carolina prior to 1890 (Armstrong and Hightower 2002; Secor 2002).
Secor (2002) estimates that 8,000 adult females were present in South Carolina during that same
time frame. Prior reductions from the commercial fishery and ongoing threats have drastically
reduced the numbers of Atlantic sturgeon within the Carolina DPS. Currently, the Atlantic
sturgeon spawning population in at least one river system within the Carolina DPS has been
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extirpated, with potential extirpation in an additional system. The abundances of the remaining
river populations within the DPS, each estimated to have fewer than 300 spawning adults, are
estimated to be less than 3% of what they were historically (ASSRT 2007). We have estimated
that there are a minimum of 1,356 Carolina DPS adult and subadult Atlantic sturgeon of size
vulnerable to capture in U.S. Atlantic waters.

Threats

The Carolina DPS was listed as endangered under the ESA as a result of a combination of habitat
curtailment and modification, overutilization (i.e., being taken as bycatch) in commercial
fisheries, and the inadequacy of regulatory mechanisms in ameliorating these impacts and
threats.

The modification and curtailment of Atlantic sturgeon habitat resulting from dams, dredging, and
degraded water quality is contributing to the status of the Carolina DPS. Dams have curtailed
Atlantic sturgeon spawning and juvenile developmental habitat by blocking more than 60% of
the historical sturgeon habitat upstream of the dams in the Cape Fear and Santee-Cooper River
systems. Water quality (velocity, temperature, and dissolved oxygen) downstream of these
dams, as well as on the Roanoke River, has been reduced, which modifies and curtails the extent
of spawning and nursery habitat for the Carolina DPS. Dredging in spawning and nursery
grounds modifies the quality of the habitat and is further curtailing the extent of available habitat
in the Cape Fear and Cooper Rivers, where Atlantic sturgeon habitat has already been modified
and curtailed by the presence of dams. Reductions in water quality from terrestrial activities
have modified habitat used by the Carolina DPS. In the Pamlico and Neuse systems, nutrient-
loading and seasonal anoxia are occurring, associated in part with concentrated animal feeding
operations (CAFOs). Heavy industrial development and CAFOs have also degraded water
quality in the Cape Fear River. Water quality in the Waccamaw and Pee Dee Rivers has been
affected by industrialization and riverine sediment samples contain high levels of various toxins,
including dioxins. Additional stressors arising from water allocation and climate change threaten
to exacerbate water quality problems that are already present throughout the range of the
Carolina DPS. Twenty interbasin water transfers in existence prior to 1993, averaging 66.5
million gallons per day (mgd), were authorized at their maximum levels without being subjected
to an evaluation for certification by the North Carolina Department of Environmental and
Natural Resources and other resource agencies. Since the 1993 legislation requiring certificates
for transfers took effect, almost 170 mgd of interbasin water withdrawals have been authorized,
with an additional 60 mgd pending certification. The removal of large amounts of water from
the system will alter flows, temperature, and dissolved oxygen. Existing water allocation issues
will likely be compounded by population growth and potentially climate change. Climate
change is also predicted to elevate water temperatures and exacerbate nutrient-loading, pollution
inputs, and lower dissolved oxygen, all of which are current stressors to the Carolina DPS.

Overutilization of Atlantic sturgeon from directed fishing caused initial severe declines in
Atlantic sturgeon populations in the Southeast in the mid- to late 19" century, from which they
have never rebounded. Continued bycatch of Atlantic sturgeon in commercial fisheries is an
ongoing impact to the Carolina DPS. More robust fishery independent data on bycatch are
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available for the Northeast and Mid-Atlantic than in the Southeast where high levels of bycatch
underreporting are suspected.

Though there are statutory and regulatory regulations that authorize reducing the impact of dams
on riverine and anadromous species, these mechanisms have proven inadequate for preventing
dams from blocking access to habitat upstream and degrading habitat downstream. Water
quality continues to be a problem in the Carolina DPS, even with existing controls on some
pollution sources. Current regulatory regimes are not effective in controlling water allocation
issues (e.g., no restrictions on interbasin water transfers in South Carolina, the lack of ability to
regulate non-point source pollution, etc.).

The recovery of Atlantic sturgeon along the Atlantic coast, especially in areas where habitat is
limited and water quality is severely degraded, will require improvements in the following areas:
(1) elimination of barriers to spawning habitat either through dam removal, breaching, or
installation of successful fish passage facilities; (2) operation of water control structures to
provide appropriate flows, especially during spawning season; (3) imposition of dredging
restrictions including seasonal moratoriums and avoidance of spawning/nursery habitat; and (4)
mitigation of water quality parameters that are restricting sturgeon use of a river (i.e., dissolved
oxygen). Additional data regarding sturgeon use of riverine and estuarine environments are
needed.

The concept of a viable population able to adapt to changing environmental conditions is critical
to Atlantic sturgeon, and the low population numbers of every river population in the Carolina
DPS put them in danger of extinction throughout their range; none of the populations are large or
stable enough to provide with any level of certainty for the continued existence of Atlantic
sturgeon in this part of its range. Although the largest impact that caused the precipitous decline
of the species has been curtailed (directed fishing), the population sizes within the Carolina DPS
have remained relatively constant at greatly reduced levels (approximately 3% of historical
population sizes) for 100 years. Small numbers of individuals resulting from drastic reductions
in populations, such as that which occurred due to the commercial fishery, can remove the buffer
against natural demographic and environmental variability provided by large populations (Berry
1971; Soulé 1980; Shaffer 1981). Recovery of depleted populations is an inherently slow
process for late-maturing species such as Atlantic sturgeon, and they continue to face a variety of
other threats that contribute to their risk of extinction. Their late age at maturity provides more
opportunities for individual Atlantic sturgeon to be removed from the population before
reproducing. While a long life-span also allows multiple opportunities to contribute to future
generations, it also increases the timeframe over which exposure to the multitude of threats
facing the Carolina DPS can occur. The viability of the Carolina DPS depends on having
multiple self-sustaining riverine spawning populations and maintaining suitable habitat to
support the various life functions (spawning, feeding, growth) of Atlantic sturgeon populations.

Summary of the Status of the Carolina DPS of Atlantic Sturgeon

Recovery of depleted populations is an inherently slow process for a late-maturing species such
as Atlantic sturgeon. Their late age at maturity provides more opportunities for individuals to be
removed from the population before reproducing. While a long life-span also allows multiple

65



opportunities to contribute to future generations, this is hampered within the Carolina DPS by
habitat alteration and bycatch. This DPS was severely depleted by past directed commercial
fishing, and faces ongoing impacts and threats from habitat alteration or inaccessibility, bycatch,
and the inadequacy of existing regulatory mechanisms to address and reduce habitat alterations
and bycatch that have prevented river populations from rebounding and will prevent their
recovery.

The presence of dams has resulted in the loss of more than 60% of the historical sturgeon habitat
on the Cape Fear River and in the Santee-Cooper system. Dams are contributing to the status of
the Carolina DPS by curtailing the extent of available spawning habitat and further modifying
the remaining habitat downstream by affecting water quality parameters (such as depth,
temperature, velocity, and dissolved oxygen) that are important to sturgeon. Dredging is also
contributing to the status of the Carolina DPS by modifying Atlantic sturgeon spawning and
nursery habitat. Habitat modifications through reductions in water quality are contributing to the
status of the Carolina DPS due to nutrient-loading, seasonal anoxia, and contaminated sediments.
Interbasin water transfers and climate change threaten to exacerbate existing water quality issues.
Bycatch is also a current threat to the Carolina DPS that is contributing to its status. Fisheries
known to incidentally catch Atlantic sturgeon occur throughout the marine range of the species
and in some riverine waters as well. Because Atlantic sturgeon mix extensively in marine waters
and may use multiple river systems for nursery and foraging habitat in addition to their natal
spawning river, they are subject to being caught in multiple fisheries throughout their range. In
addition to direct mortality, stress or injury to Atlantic sturgeon taken as bycatch but released
alive may result in increased susceptibility to other threats, such as poor water quality (e.g.,
exposure to toxins). This may result in either reduced ability to perform major life functions,
such as foraging and spawning, or even post-capture mortality. While many of the threats to the
Carolina DPS have been ameliorated or reduced due to existing regulatory mechanisms, such as
the moratorium on directed fisheries for Atlantic sturgeon, bycatch and habitat alterations are
currently not being addressed through existing mechanisms. Further, despite NMFS’s authority
under the Federal Power Act to prescribe fish passage and existing controls on some pollution
sources, access to habitat and improved water quality continues to be a problem. The
inadequacy of regulatory mechanisms to control bycatch and habitat alterations is contributing to
the status of the Carolina DPS.

4.2.3.5 South Atlantic DPS of Atlantic sturgeon

The South Atlantic (SA) DPS includes all Atlantic sturgeon that spawn or are spawned in the
watersheds (including all rivers and tributaries) of the Ashepoo, Combahee, and Edisto Rivers
(ACE) Basin southward along the South Carolina, Georgia, and Florida coastal areas to the St.
Johns River, Florida. The marine range of Atlantic sturgeon from the SA DPS extends from the
Hamilton Inlet, Labrador, Canada, to Cape Canaveral, Florida. The riverine range of the SA
DPS and the adjacent portion of the marine range are shown in Figure 9. Sturgeon are
commonly captured 40 miles offshore (D. Fox, Delaware State University, pers. comm.).
Records providing fishery bycatch data by depth show the vast majority of Atlantic sturgeon
bycatch via gillnets is observed in waters less than 50 meters deep (Stein et al. 2004b, ASMFC
TC 2007), but Atlantic sturgeon are recorded as bycatch out to 500 fathoms (900 meters).
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Rivers known to have current spawning populations within the range of the South Atlantic DPS
include the Combahee, Edisto, Savannah, Ogeechee, Altamaha, and Satilla Rivers. We
determined spawning was occurring if YOY were observed, or mature adults were present, in
freshwater portions of a system (Table 15). However, in some rivers, spawning by Atlantic
sturgeon may not be contributing to population growth because of lack of suitable habitat and the
presence of other stressors on juvenile survival and development. Historically, both the Broad-
Coosawatchie and St. Marys Rivers were documented to have spawning populations at one time;
there is also evidence that spawning may have occurred in the St. Johns River or one of its
tributaries. However, the spawning population in the St. Marys River, as well as any historical
spawning population present in the St. Johns, is believed to be extirpated, and the status of the
spawning population in the Broad-Coosawatchie is unknown. Both the St. Marys and St. Johns
Rivers are used as nursery habitat by young Atlantic sturgeon originating from other spawning
populations. The use of the Broad-Coosawatchie by sturgeon from other spawning populations
is unknown at this time. The presence of historical and current spawning populations in the
Ashepoo River has not been documented; however, this river may currently be used for nursery
habitat by young Atlantic sturgeon originating from other spawning populations. Fish from the
SA DPS likely use other river systems than those listed here for their specific life functions.

Table 15. Major rivers, tributaries, and sounds within the range of the SA DPS and currently available data on the
presence of an Atlantic sturgeon spawning population in each system.

River/Estuary Spawning Data
Population

ACE (Ashepoo, Combahee, and Yes 1,331 YOY (1994-2001);

Edisto Rivers) Basin, SC; gravid female and running ripe

St. Helena Sound male in the Edisto (1997); 39

spawning adults (1998)

Broad-Coosawhatchie Rivers, SC; Unknown
Port Royal Sound

Savannah River, SC/GA Yes 22 YOY (1999-2006); running
ripe male (1997)
Ogeechee River, GA Yes age-1 captures, but high inter-

annual variability (1991-1998);
17 YOY (2003); 9 YOY (2004)
Altamaha River, GA Yes 74 captured/308 estimated
spawning adults (2004); 139
captured/378 estimated
spawning adults (2005)

Satilla River, GA Yes 4 YQOY and spawning adults
(1995-1996)

St. Marys River, GA/FL Extirpated
St. Johns River, FL Extirpated
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Secor (2002) estimates that 8,000 adult females were present in South Carolina before the
collapse of the fishery in 1890. However, because fish from South Carolina are included in both
the Carolina and SA DPSs, it is likely that some of the historical 8,000 fish would be attributed
to both the Carolina DPS and SA DPS. The sturgeon fishery had been the third largest fishery in
Georgia. Reductions from the commercial fishery and ongoing threats have drastically reduced
the numbers of Atlantic sturgeon within the South Atlantic DPS. Currently, the Atlantic
sturgeon population in at least two river systems within the SA DPS has been extirpated. We
have estimated that there are a minimum of 14,911 SA DPS adult and subadult Atlantic sturgeon
of size vulnerable to capture in U.S. Atlantic waters.

Threats

The SA DPS was listed as endangered under the ESA as a result of a combination of habitat
curtailment and modification, overuse (i.e., being taken as bycatch) in commercial fisheries, and
the inadequacy of regulatory mechanisms in ameliorating these impacts and threats.

The modification and curtailment of Atlantic sturgeon habitat resulting from dredging and
degraded water quality is contributing to the status of the SA DPS. Dredging is a present threat
to the SA DPS and is contributing to its status by modifying the quality and availability of
Atlantic sturgeon habitat. Maintenance dredging is currently modifying Atlantic sturgeon
nursery habitat in the Savannah River and modeling indicates that the proposed deepening of the
navigation channel will result in reduced dissolved oxygen and upriver movement of the salt
wedge, curtailing spawning habitat. Dredging is also modifying nursery and foraging habitat in
the St. Johns Rivers. Reductions in water quality from terrestrial activities have modified habitat
used by the SA DPS. Low dissolved oxygen is modifying sturgeon habitat in the Savannah due
to dredging, and non-point source inputs are causing low dissolved oxygen in the Ogeechee
River and in the St. Marys River, which completely eliminates juvenile nursery habitat in
summer. Low dissolved oxygen has also been observed in the St. Johns River in the summer.
Sturgeon are more sensitive to low dissolved oxygen and the negative (metabolic, growth, and
feeding) effects caused by it increase when water temperatures are concurrently high, as they are
within the range of the SA DPS. Additional stressors arising from water allocation and climate
change threaten to exacerbate water quality problems that are already present throughout the
range of the SA DPS. Large withdrawals of over 240 million gallons per day mgd of water
occur in the Savannah River for power generation and municipal uses. However, permits for
users withdrawing less than 100,000 gallons per day (gpd) are not required to get permits, so
actual water withdrawals from the Savannah and other rivers within the range of the SA DPS are
unknown, but likely much higher. The removal of large amounts of water from the system will
alter flows, temperature, and dissolved oxygen. Water shortages and “water wars” are already
occurring in the rivers occupied by the SA DPS and will likely be compounded in the future by
population growth and, potentially, by climate change. Climate change is also predicted to
elevate water temperatures and exacerbate nutrient-loading, pollution inputs, and lower dissolved
oxygen, all of which are current stressors to the SA DPS.

The directed Atlantic sturgeon fishery caused initial severe declines in southeast Atlantic

sturgeon populations. Although the directed fishery is closed, bycatch in other commercial
fisheries continues to impact the SA DPS. Statutory and regulatory mechanisms exist that
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authorize reducing the impact of dams on riverine and anadromous species such as Atlantic
sturgeon, but these mechanisms have proven inadequate for preventing dams from blocking
access to habitat upstream and degrading habitat downstream. Further, water quality continues
to be a problem in the SA DPS, even with existing controls on some pollution sources. Current
regulatory regimes are not effective in controlling water allocation issues (e.g., no permit
requirements for water withdrawals under 100,000 gpd in Georgia, no restrictions on interbasin
water transfers in South Carolina, the lack of ability to regulate non-point source pollution.)

The recovery of Atlantic sturgeon along the Atlantic coast, especially in areas where habitat is
limited and water quality is severely degraded, will require improvements in the following areas:
(1) elimination of barriers to spawning habitat either through dam removal, breaching, or
installation of successful fish passage facilities; (2) operation of water control structures to
provide appropriate flows, especially during spawning season; (3) imposition of dredging
restrictions including seasonal moratoriums and avoidance of spawning/nursery habitat; and (4)
mitigation of water quality parameters that are restricting sturgeon use of a river (i.e., dissolved
oxygen). Additional data regarding sturgeon use of riverine and estuarine environments is
needed.

Summary of the Status of the South Atlantic DPS of Atlantic Sturgeon

Recovery of depleted populations is an inherently slow process for a late-maturing species such
as Atlantic sturgeon. Their late age at maturity provides more opportunities for individuals to be
removed from the population before reproducing. While a long life-span also allows multiple
opportunities to contribute to future generations, this is hampered within the SA DPS by habitat
alteration, bycatch, and from the inadequacy of existing regulatory mechanisms to address and
reduce habitat alterations and bycatch.

Dredging is contributing to the status of the SA DPS by modifying spawning, nursery, and
foraging habitat. Habitat modifications through reductions in water quality and dissolved
oxygen are also contributing to the status of the SA DPS, particularly during times of high water
temperatures, which increase the detrimental effects on Atlantic sturgeon habitat. Interbasin
water transfers and climate change threaten to exacerbate existing water quality issues. Bycatch
also contributes to the SA DPS’s status. Fisheries known to incidentally catch Atlantic sturgeon
occur throughout the marine range of the species and in some riverine waters as well. Because
Atlantic sturgeon mix extensively in marine waters and may use multiple river systems for
nursery and foraging habitat in addition to their natal spawning river, they are subject to being
caught in multiple fisheries throughout their range. In addition to direct mortality, stress or
injury to Atlantic sturgeon taken as bycatch but released alive may result in increased
susceptibility to other threats, such as poor water quality (e.g., exposure to toxins). This may
result in reduced ability to perform major life functions, such as foraging and spawning, or even
post-capture mortality. While many of the threats to the SA DPS have been ameliorated or
reduced due to the existing regulatory mechanisms, such as the moratorium on directed fisheries
for Atlantic sturgeon, bycatch and habitat alteration are currently not being addressed through
existing mechanisms. Further, access to habitat and good water quality continues to be a
problem even with NMFS’s authority under the Federal Power Act to prescribe fish passage and
existing controls on some pollution sources. There is a lack of regulation for some large water
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withdrawals, which threatens sturgeon habitat. Current regulatory regimes do not require a
permit for water withdrawals under 100,000 gpd in Georgia and there are no restrictions on
interbasin water transfers in South Carolina. Data required to evaluate water allocation issues
are either very weak, in terms of determining the precise amounts of water currently being used,
or non-existent, in terms of our knowledge of water supplies available for use under historical
hydrologic conditions in the region. Existing water allocation issues will likely be compounded
by population growth, drought, and, potentially, climate change. The inadequacy of regulatory
mechanisms to control bycatch and habitat alterations is contributing to the status of the SA DPS.

4.2.4 Status of Shortnose Sturgeon

Species description

Shortnose sturgeon occur in estuaries and rivers along the east coast of North America
(Vladykov and Greeley 1963). Their northerly distribution extends to the Saint John River, New
Brunswick, Canada, and their southerly distribution historically extended to the Indian River,
Florida (Evermann and Bean 1898; Scott and Scott 1988) (Figure 13).
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Figure 13. Geographic range of shortnose sturgeon.
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The shortnose sturgeon (Acipenser brevirostrum) is the smallest of the three sturgeon species
that occur in eastern North America. It has a benthic fusiform body and its head and snout are
smaller while its mouth is larger relative to Atlantic sturgeon (Dadswell 1984). Shortnose
sturgeon vary in color but are generally dark brown to olive/black on the dorsal surface, lighter
along the row of lateral scutes and nearly white on the ventral surface (Gilbert 1989). The
shortnose sturgeon was listed as endangered on March 11, 1967 (32 FR 4001) and remained on
the endangered species list with the enactment of the ESA in 1973 (Table 16).

Table 16. Shortnose sturgeon information bar provides species Latin name, common name and current Federal
Register notice of listing status, designated critical habitat, Distinct Population Segment, recent status review, and
recovery plan.

Distinct Recent o
Species SRl Population | ESA Status | Review | Listing RESTTER Cr|t|_cal
Name Plan Habitat
Segment Year
Acipenser Sturgeon Entire 1967 None
P geon, X Endangered 2010 32 FR 1998 Designat
brevirostrum Shortnose Population
4001 ed
Life history

Shortnose sturgeon are relatively slow growing, late maturing and long-lived. Growth rate,
maximum age and maximum size vary with latitude; populations in southern areas grow more
rapidly and mature at younger ages but attain smaller maximum sizes than those in the north
(Dadswell et al. 1984). In general, females reach sexual maturity in the south as early as age 4
and in the north as late as age 18, and males display similar difference in latitudinal
development, maturing between ages 2 and 11 (SSSRT 2010). Shortnose sturgeon overwinter in
the lower portions of rivers and migrate upriver to spawn in the spring. Spawning periodicity is
poorly understood, but males seem to spawn more frequently than females. Dadswell (1984)
estimated that Saint John River males spawned at 2-year intervals; females at 3-5 year intervals.
Spawning females deposit their eggs over gravel, rubble, and/or cobble often in the farthest
accessible upstream reach of the river (Kynard 1997). After spawning, adult shortnose sturgeon
move rapidly to downstream feeding areas where they forage on benthic insects, crustaceans,
mollusks, and polychaetes (Dadswell 1984; Buckley and Kynard 1985; Kieffer and Kynard
1993; O'Herron et al. 1993).

Upon hatching, shortnose sturgeon shelter in dark substrate or are found in schools swimming
against the current. Around 4-12 days after hatching individuals begin to feed exogenously and
are dispersed downstream. These larvae are often found in the deepest water, usually within the
channel (Taubert and Dadswell 1980; O'Connor et al. 1981; Kieffer and Kynard 1993; Parker
and Kynard 2014). Young of the Year remain in freshwater habitats upstream of the salt wedge
for about one year (Dadswell et al. 1984; Kynard 1997). The age at which juveniles begin to
utilize habitat associated with the salt/fresh water interface varies with river system from age one
to eight (Dadswell 1979; Flournoy et al. 1992; Collins et al. 2002). Overwintering habitat and
behavior of shortnose sturgeon varies with latitude: fish in northern rivers form tight
aggregations with little movement and will inhabit either freshwater or saline reaches of the
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river, while fish in the south are more active and are found predominantly near the
fresh/saltwater interface (Collins and Smith 1993; Weber et al. 1998; Kynard et al. 2012).

The general pattern of coastal migration of shortnose sturgeon indicates movement between
groups of rivers proximal to each other across the geographic range (Quattro et al. 2002; Wirgin
et al. 2005; Dionne et al. 2013; Altenritter et al. 2015). NMFS’s 2010 biological assessment of
shortnose sturgeon grouped the species into five regional population clusters: Gulf of Maine,
Connecticut/Housatonic rivers, Hudson River, Delaware River/Chesapeake Bay, and Southeast.
King et al. (2014) identified three metapopulations: 1) Maine rivers, 2) Delaware River and
Chesapeake Bay proper, and 3) the Southeast assemblage. The shortnose sturgeon status review
team recommends that recovery and management actions consider each riverine population as a
management/recovery unit (SSSRT 2010).

Population dynamics

The following is a discussion of the species’ population and its variance over time. This section
includes: abundance, population growth rate, genetic diversity, and spatial distribution as it
relates to shortnose sturgeon.

The 2010 biological assessment of shortnose sturgeon identified five regional population clusters
of shortnose sturgeon. See Table 17 for abundance estimates for populations within each of
these population clusters.

Genetic diversity estimates for shortnose sturgeon have been shown to be moderately high in
both mitochondrial (Quattro et al. 2002; Wirgin et al. 2005, 2010) and nuclear genomes (King et
al. 2014). The mtDNA and nDNA studies performed to date suggest that dispersal is a very
important factor in maintaining these high levels of genetic diversity.

Shortnose sturgeon occur along the East Coast of North America in rivers, estuaries and the sea.
They were once present in most major rivers systems along the Atlantic coast (Evermann and
Bean 1898; Scott and Scott 1988). Their current distribution extends north to the Saint John
River, New Brunswick, Canada, and south to the St. Johns River, FL (NMFS 1998a). Currently,
the distribution of shortnose sturgeon across their range is disjunct, with northern populations
separated from southern populations by a distance of about 400 km near their geographic center
in North Carolina and Virginia. Some river systems host populations which rarely leave
freshwater while in other areas coastal migrations between river systems are common. Spawning
locations have been identified within a number of river systems (SSSRT 2010).
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Table 17. Shortnose sturgeon populations and estimated abundances

Regional
Population Cluster

Location?

Abundance Estimate
(Upper/Lower 95%
Cl)®

(Source) Year of Collection
Data

Gulf of Maine

Penobscot River
Kennebec
Complex
Merrimack River

1,049 (673 /6,939)
9,488 (6,942 / 13,358)

2000 (NA)

(NMFS 2012) 2006 — 2007
(Squiers 2004) 1998 — 2000

(SSSRT 2010) 2009

Connecticut and
Housatonic Rivers

Connecticut River
— upper*

143 (147 360)

(Kynard et al. 2012) 1994 —
2001

Connecticut River | 1,297 (NA) (Savoy and Benway 2004)

— lower* 1996 — 2002
Hudson River Hudson River 30,311 (NA) (SSSRT 2010) 1980
Delaware Delaware River 12,047 (10,757 / (Brundage 2006) 1999 — 2003
River/Chesapeake 13,580)
Bay
Southeast Rivers Cape Fear River 50 (NA) (SSSRT 2010) NA

Cooper River
Lake Marion
Savannah River
Ogeechee River

Altamaha River

301 (150 / 659)
Unknown (NA)
940 adults (535/1753)
147 (104 / 249)

1,200 (556 / 2759)

(Cooke et al. 2004) 1996 —
1998

(SSSRT 2010) NA

(Bahr and Peterson 2017) 2015
(Fleming et al. 2003) 1999 —
2000

(Bednarski 2012) 2004 — 2010

2 ocations listed here are those for which population estimates are available. Additional waterbodies with confirmed
shortnose sturgeon include Piscataqua River, Housatonic River, Chesapeake Bay, Susquehanna River, Potomac River,
Roanoke River, Chowan River, Tar/Pamlico River, Neuse River, New River, North River, Santee River, ACE Basin —
Edisto (Smith et al. 2002), Satilla River, St. Mary’s River, St. Johns River (SSSRT 2010).

bAbundance estimates are established using different techniques and should be viewed with caution. Estimates listed here
are those identified by NMFS in the 2010 Biological Assessment of Shortnose Sturgeon (SSSRT 2010).

*The Connecticut River population of shortnose sturgeon is separated into an upstream and downstream segment
bisected by the Holyoke Dam.

Status

The decline in abundance and slow recovery of shortnose sturgeon has been attributed to
pollution, overfishing, bycatch in commercial fisheries, and an increase in industrial uses of the
nation’s large coastal rivers during the 20th century (e.g., hydropower, nuclear power, treated
sewage disposal, dredging, construction) (SSSRT 2010). In addition, the effects of climate
change may adversely impact shortnose sturgeon by reducing the amount of available habitat,
exacerbating existing water quality problems, and interfering with migration and spawning cues
(SSSRT 2010). Without substantial mitigation and management to improve access to historical
habitats and water quality of these systems, shortnose sturgeon populations will likely continue
to be depressed. This is particularly evident in some southern rivers that are suspected to no
longer support reproducing populations of shortnose sturgeon (SSSRT 2010). The number of
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river systems in which spawning has been confirmed has been reduced to around 12 locations
(SSSRT 2010).

Recovery Goals

The long-term recovery objective for the shortnose sturgeon is to recover all 19 populations to
levels of abundance at which they no longer require protection under the ESA. Each population
may become a candidate for downlisting when it reaches a minimum population size that: 1) is
large enough to prevent extinction, and 2) will make the loss of genetic diversity unlikely. The
minimum population size for each population segment has not yet been determined (NMFS
1998a; SSSRT 2010).

5.0 CLIMATE CHANGE

The discussion below presents background information on global climate change and
information on past and predicted future effects of global climate change throughout the range of
the listed species considered here. Additionally, we present the available information on
predicted effects of climate change in the action area and how listed sea turtles and sturgeon may
be affected by those predicted environmental changes over the life of the proposed action (i.e.,
five years). Climate change is relevant to the Status of the Species, Environmental Baseline, and
Cumulative Effects sections of this opinion; and rather than include partial discussions in several
sections of this opinion, we are synthesizing this information into one discussion. Consideration
of the effects of the proposed action in light of predicted changes in environmental conditions
due to anticipated climate change are included in the Effects of the Actions section below
(Section 7.0).

5.1  Background Information on Global Climate Change

In its Fifth Assessment Report (AR5) from 2014, the Intergovernmental Panel on Climate
Change (IPCC) stated that the globally averaged combined land and ocean surface temperature
data has shown a warming of 0.85°C (likely range: 0.65° to 1.06°C) over the period of 1880-
2012. Similarly, the total increase between the average of the 1850-1900 period and the 2003-
2012 period is 0.78°C (likely range: 0.72° to 0.85°C). On a global scale, ocean warming has
been largest near the surface, with the upper 75 meters of the world’s oceans having warmed by
0.11°C (likely range: 0.09° to 0.13°C) per decade over the period of 1971-2010 (IPCC 2014). In
regards to resultant sea level rise, it is very likely that the mean rate of global averaged sea level
rise was 1.7 millimeters/year (likely range: 1.5 to 1.9 millimeters/year) between 1901 and 2010,
2.0 millimeters/year (likely range: 1.7 to 2.3 millimeters/year) between 1971 and 2010, and 3.2
millimeters/year (likely range: 2.8 to 3.6 millimeters/year) between 1993 and 2010.

Climate model projections exhibit a wide range of plausible scenarios for both temperature and
precipitation over the next several decades. The global mean surface temperature change for the
period 2016-2035 relative to 1986-2005 will likely be in the range of 0.3° to 0.7°C (medium
confidence). This assessment is based on multiple lines of evidence and assumes there will be
no major volcanic eruptions or secular changes in total solar irradiance. Relative to natural
internal variability, near-term increases in seasonal mean and annual mean temperatures are
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expected to be larger in the tropics and subtropics than in mid- and high latitudes (high
confidence). This temperature increase will very likely be associated with more extreme
precipitation and faster evaporation of water, leading to greater frequency of both very wet and
very dry conditions. Climate warming has also resulted in increased river discharge and glacial
and sea-ice melting (Greene et al. 2008). The strongest ocean warming is projected for the
surface in tropical and Northern Hemisphere subtropical regions. At greater depths, the warming
will be most pronounced in the Southern Ocean (high confidence). Best estimates of ocean
warming in the top 100 meters are about 0.6° to 2.0°C, and about 0.3° to 0.6°C at a depth of
about 1,000 meters by the end of the 21% century (IPCC 2014).

Under Representative Concentration Pathway (RCP) 8.5, the projected change in global mean
surface air temperature and global mean sea level rise for the mid- and late 21st century relative
to the reference period of 1986-2005 is as follows. Global average surface temperatures are
likely to be 2.0°C higher (likely range: 1.4° to 2.6°C) from 2046-2065 and 3.7°C higher (likely
range: 2.6° to 4.8°C) from 2081-2100. Global mean sea levels are likely to be 0.30 meters
higher (likely range: 0.22 to 0.38 meters) from 2046-2065 and 0.63 meters higher (likely range:
0.45 to 0.82 meters) from 2081-2100, with a rate of sea level rise during 2081-2100 of 8 to 16
millimeters/year (medium confidence).

The past few decades have witnessed major changes in ocean circulation patterns in the Arctic,
and these were accompanied by climate associated changes as well (Greene et al. 2008). Shifts
in atmospheric conditions have altered Arctic Ocean circulation patterns and the export of
freshwater to the North Atlantic (IPCC 2007; Greene et al. 2008). With respect specifically to
the North Atlantic Oscillation (NAO), changes in salinity and temperature are thought to be the
result of changes in the Earth’s atmosphere caused by anthropogenic forces (IPCC 2007). The
NAO impacts climate variability throughout the Northern Hemisphere (IPCC 2007). Data from
the 1960s through the 2000s showed that the NAO index increased from minimum values in the
1960s to strongly positive index values in the 1990s and somewhat declined since (IPCC 2007).
This warming extends over 1,000 meters deep and is deeper than anywhere in the world’s oceans
and is particularly evident under the Gulf Stream/North Atlantic Current system (IPCC 2007).
On a global scale, large discharges of freshwater into the North Atlantic subarctic seas can lead
to intense stratification of the upper water column and a disruption of North Atlantic Deepwater
(NADW) formation (IPCC 2007; Greene et al. 2008). There is evidence that the NADW has
already freshened significantly (IPCC 2007). This in turn can lead to a slowing down of the
global ocean thermohaline (large-scale circulation in the ocean that transforms low-density upper
ocean waters to higher density intermediate and deep waters and returns those waters back to the
upper ocean), which can have climatic ramifications for the entire world (Greene et al. 2008).

There is a high confidence, based on substantial new evidence, that observed changes in marine
systems are associated with rising water temperatures, as well as related changes in ice cover,
salinity, oxygen levels, and circulation. Ocean acidification resulting from massive amounts of
carbon dioxide and pollutants released into the air can have major adverse impacts on the
calcium balance in the oceans. Changes to the marine ecosystem due to climate change include
shifts in ranges and changes in algal, plankton, and fish abundance (IPCC 2007). These trends
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have been most apparent over the past few decades, although this may also be due to increased
research. Information on future impacts of climate change in the action area is discussed below.

While predictions are available regarding potential effects of climate change globally, it is more
difficult to assess the potential effects of climate change over the next few decades on coastal
and marine resources on smaller geographic scales, such as the action area, especially as climate
variability is a dominant factor in shaping coastal and marine systems. The effects of future
change will vary greatly in diverse coastal regions for the U.S. Additional information on
potential effects of climate change specific to the action area is discussed below. Warming is
very likely to continue in the U.S. over the next 50 years regardless of reduction in greenhouse
gases, due to emissions that have already occurred (NAST 2000). It is very likely that the
magnitude and frequency of ecosystem changes will continue to increase in the next 50 years,
and it is possible that they will accelerate. Climate change can cause or exacerbate direct stress
on ecosystems through high temperatures, a reduction in water availability, and altered frequency
of extreme events and severe storms. Water temperatures in streams and rivers are likely to
increase as the climate warms and are very likely to have both direct and indirect effects on
aquatic ecosystems. Changes in temperature will be most evident during low flow periods when
they are of greatest concern (NAST 2000). In some marine and freshwater systems, shifts in
geographic ranges and changes in algal, plankton, and fish abundance are associated with high
confidence with rising water temperatures, as well as related changes in ice cover, salinity,
oxygen levels and circulation (IPCC 2007).

Expected consequences of climate change for river systems could be a decrease in the amount of
dissolved oxygen in surface waters and an increase in the concentration of nutrients and toxic
chemicals due to reduced flushing rate (Murdoch et al. 2000). Because many rivers are already
under a great deal of stress due to excessive water withdrawal or land development, and this
stress may be exacerbated by changes in climate, anticipating and planning adaptive strategies
may be critical (Hulme 2005). A warmer-wetter climate could ameliorate poor water quality
conditions in places where human-caused concentrations of nutrients and pollutants currently
degrade water quality (Murdoch et al. 2000). Increases in water temperature and changes in
seasonal patterns of runoff will very likely disturb fish habitat and affect recreational uses of
lakes, streams, and wetlands. Surface water resources along the U.S. Atlantic coast are
intensively managed with dams and channels and almost all are affected by human activities; in
some systems water quality is either below recommended levels or nearly so. A global analysis
of the potential effects of climate change on river basins indicates that due to changes in
discharge and water stress, the area of large river basins in need of reactive or proactive
management interventions in response to climate change will be much higher for basins
impacted by dams than for basins with free-flowing rivers (Palmer et al. 2008). Human-induced
disturbances also influence coastal and marine systems, often reducing the ability of the systems
to adapt so that systems that might ordinarily be capable of responding to variability and change
are less able to do so. Because stresses on water quality are associated with many activities, the
impacts of the existing stresses are likely to be exacerbated by climate change. Within 50 years,
river basins that are impacted by dams or by extensive development will experience greater
changes in discharge and water stress than unimpacted, free-flowing rivers (Palmer et al. 2008).
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While debated, researchers anticipate: 1) the frequency and intensity of droughts and floods will
change across the nation; 2) a warming of about 0.2°C per decade; and 3) a rise in sea level
(NAST 2000). Sea level is expected to continue rising; during the 20th century global sea level
increased 15 to 20 centimeters. It is also important to note that ocean temperature in the U.S.
Northeast Shelf and surrounding Northwest Atlantic waters have warmed faster than the global
average over the last decade (Pershing et al. 2015). New projections for the U.S. Northeast Shelf
and Northwest Atlantic Ocean suggest that this region will warm two to three times faster than
the global average and thus existing projections from the IPCC may be too conservative (Saba et
al. 2015).

5.2 Species Specific Information on Climate Change Effects
5.2.1 Northwest Atlantic DPS of Loggerhead Sea Turtles

The most recent Recovery Plan for loggerhead sea turtles as well as the 2009 Status Review
Report identifies global climate change as a threat to loggerhead sea turtles. However, trying to
assess the likely effects of climate change on loggerhead sea turtles is extremely difficult given
the uncertainty in all climate change models and the difficulty in determining the likely rate of
temperature increases and the scope and scale of any accompanying habitat effects.
Additionally, no significant climate change-related impacts to loggerhead sea turtle populations
have been observed to date. Over the long-term, climate change related impacts are expected to
influence biological trajectories on a century scale (Parmesan and Yohe 2003). As noted in the
2009 Status Review (Conant et al. 2009), impacts from global climate change induced by human
activities are likely to become more apparent in future years (IPCC 2007). Climate change
related increasing temperatures, sea level rise, changes in ocean productivity, and increased
frequency of storm events may affect loggerhead sea turtles.

Increasing temperatures are expected to result in increased polar melting and changes in
precipitation which may lead to rising sea levels (Titus and Narayanan 1995 in Conant et al.
2009), which could result in increased erosion rates along nesting beaches. Sea level rise could
result in the inundation of nesting sites and decrease available nesting habitat (Daniels et al.
1993; Fish et al. 2005; Baker et al. 2006). The Biological Review Team (BRT) noted that the
loss of habitat as a result of climate change could be accelerated due to a combination of other
environmental and oceanographic changes such as an increase in the frequency of storms and/or
changes in prevailing currents, both of which could lead to increased beach loss via erosion
(Antonelis et al. 2006; Baker et al. 2006; both in Conant et al. 2009). Along developed
coastlines, and especially in areas where erosion control structures have been constructed to limit
shoreline movement, rising sea levels may cause severe effects on nesting females and their eggs
as nesting females may deposit eggs seaward of the erosion control structures potentially
subjecting them to repeated tidal inundation. However, if global temperatures increase and there
is a range shift northwards, beaches not currently used for nesting may become available for
loggerhead sea turtles, which may offset some loss of accessibility to beaches in the southern
portions of the range.

77



Climate change has the potential to result in changes at nesting beaches that may affect
loggerhead sex ratios. Loggerhead sea turtles exhibit temperature-dependent sex determination.
Rapidly increasing global temperatures may result in warmer incubation temperatures and highly
female-biased sex ratios (e.g., Glen and Mrosovsky 2004; Hawkes et al. 2009); however, to the
extent that nesting can occur at beaches further north where sand temperatures are not as warm,
these effects may be partially offset. The BRT specifically identified climate change as a threat
to loggerhead sea turtles in the neritic/oceanic zone where climate change may result in future
trophic changes, thus impacting loggerhead prey abundance and/or distribution. In the threats
matrix analysis, climate change was considered for oceanic juveniles and adults and
eggs/hatchlings. The report states that for oceanic juveniles and adults, “although the effect of
trophic level change from...climate change...is unknown it is believed to be very low.” For
eggs/hatchlings the report states that total mortality from anthropogenic causes, including sea
level rise resulting from climate change, is believed to be low relative to the entire life stage.
However, only limited data are available on past trends related to climate effects on loggerhead
sea turtles; current scientific methods are struggling to reliably predict the future magnitude of
climate change, associated impacts, whether and to what extent some impacts will offset others,
or the adaptive capacity of this species.

However, Van Houtan and Halley (2011) recently developed climate based models to investigate
loggerhead nesting (considering juvenile recruitment and breeding remigration) in the Northwest
Atlantic and North Pacific. These models found that climate conditions/oceanographic
influences explain loggerhead nesting variability, with climate models alone explaining an
average 60% (range 18%-88%) of the observed nesting changes in the Northwest Atlantic and
North Pacific over the past several decades. Interms of future nesting projections, modeled
climate data show a future positive trend for Florida nesting that contributes to the Northwest
Atlantic DPS, with increases through 2040 as a result of the Atlantic Multidecadal Oscillation
signal. Although the authors forecasted an opposite projection for North Pacific nesting, those
nesting populations do not fall within the range of the Northwest Atlantic DPS considered here.

5.2.2 Kemp’s Ridley Sea Turtles

The recovery plan for Kemp’s ridley sea turtles (NMFS et al. 2011) identifies climate change as
a threat; however, as with the other species discussed above, no significant climate change-
related impacts to Kemp’s ridley sea turtles have been observed to date. Atmospheric warming
could cause habitat alteration which may change food resources such as crabs and other
invertebrates. It may increase hurricane activity, leading to an increase in debris in nearshore
and offshore waters, which may result in an increase in entanglement, ingestion, or drowning. In
addition, increased hurricane activity may cause damage to nesting beaches or inundate nests
with sea water. Atmospheric warming may change convergence zones, currents and other
oceanographic features that are relevant to Kemp's ridleys, as well as change rain regimes and
levels of nearshore runoff.

Considering that the Kemp’s ridley has temperature-dependent sex determination (Wibbels

2003) and the vast majority of the nesting range is restricted to the State of Tamaulipas, Mexico,
global warming could potentially shift population sex ratios towards females and thus change the
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reproductive ecology of this species. A female bias is presumed to increase egg production
(assuming that the availability of males does not become a limiting factor) (Coyne and Landry
2007) and increase the rate of recovery; however, it is unknown at what point the percentage of
males may become insufficient to facilitate maximum fertilization rates in a population. If males
become a limiting factor in the reproductive ecology of the Kemp's ridley, then reproductive
output in the population could decrease (Coyne 2000). Low numbers of males could also result
in the loss of genetic diversity within a population; however, there is currently no evidence that
this is a problem in the Kemp's ridley population (NMFS et al. 2011). Models (Davenport 1997,
Hulin and Guillon 2007, Hawkes et al. 2007, all referenced in NMFS et al. 2011) predict very
long-term reductions in fertility in sea turtles due to climate change, but due to the relatively long
life cycle of sea turtles, reductions may not be seen until 30 to 50 years in the future.

Another potential impact from global climate change is sea level rise, which may result in
increased beach erosion at nesting sites. Beach erosion may be accelerated due to a combination
of other environmental and oceanographic changes such as an increase in the frequency of
storms and/or changes in prevailing currents. In the case of the Kemp’s ridley where most of the
critical nesting beaches are undeveloped, beaches may shift landward and still be available for
nesting. The Padre Island National Seashore (PAIS) shoreline, where increasing numbers of
Kemp’s ridley are beginning to nest due to a successful U.S.-Mexico headstarting program, is
accreting, unlike much of the Texas coast. With nesting increasing and sand temperatures
slightly cooler than at Rancho Nuevo, PAIS could become an increasingly important source of
males for a species that already has one of the most restricted nesting ranges of all sea turtles.

5.2.3 North Atlantic DPS of Green Sea Turtles

The five year status review for green sea turtles (Seminoff et al. 2015) notes that global climate
change is affecting green sea turtles and is likely to continue to be a threat. There is an
increasing female bias in the sex ratio of green turtle hatchlings. While this is partly attributable
to imperfect egg hatchery practices, global climate change is also implicated as a likely cause.
This is because warmer sand temperatures at nesting beaches are likely to result in the
production of more female embryos. At least one nesting site, Ascension Island, has had an
increase in mean sand temperature in recent years (Hays et al. 2003 in Seminoff et al. 2015).
Climate change may also affect nesting beaches through sea level rise, which may reduce the
availability of nesting habitat and increase the risk of nest inundation. Loss of appropriate
nesting habitat may also be accelerated by a combination of other environmental and
oceanographic changes, such as an increase in the frequency of storms and/or changes in
prevailing currents, both of which could lead to increased beach loss via erosion. Oceanic
changes related to rising water temperatures could result in changes in the abundance and
distribution of the primary food sources of green sea turtles, which in turn could result in
changes in behavior and distribution of this species. Seagrass habitats may suffer from
decreased productivity and/or increased stress due to sea level rise, as well as salinity and
temperature changes (Short and Neckles 1999; Duarte 2002).

As noted above, the increasing female bias in green sea turtle hatchlings is thought to be at least
partially linked to increases in temperatures at nesting beaches. However, at this time, we do not
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know how much of this bias is due to hatchery practice and how much is due to increased sand
temperature. Because we do not have information to predict the extent and rate to which sand
temperatures at the nesting beaches used by green sea turtles may increase in the short-term
future, we cannot predict the extent of any future bias. Also, we do not know the extent to which
green sea turtles may be able to cope with this change by selecting cooler areas of the beach or
shifting their nesting distribution to other beaches at which increases in sand temperature may
not be experienced.

5.2.4 Leatherback sea turtles

Global climate change has been identified as a factor that may affect leatherback habitat and
biology (NMFS and U.S. FWS 2013b); however, no significant climate change related impacts
to leatherback sea turtle populations have been observed to date. Over the long term, climate
change related impacts will likely influence biological trajectories in the future on a century scale
(Parmesan and Yohe 2003). Changes in marine systems associated with rising water
temperatures, changes in ice cover, salinity, oxygen levels and circulation including shifts in
ranges and changes in algal, plankton, and fish abundance could affect leatherback prey
distribution and abundance. Climate change is expected to expand foraging habitats into higher
latitude waters and some concern has been noted that increasing temperatures may increase the
female:male sex ratio of hatchlings on some beaches (Mrosovsky et al. 1984 and Hawkes et al.
2007 in NMFS and U.S. FWS 2013b). However, due to the tendency of leatherbacks to have
individual nest placement preferences and deposit some clutches in the cooler tide zone of
beaches, the effects of long-term climate on sex ratios may be mitigated (Kamel and Mrosovsky
2004 in NMFS and U.S. FWS 2013b).

Additional potential effects of climate change on leatherbacks include range expansion and
changes in migration routes as increasing ocean temperatures shift range-limiting isotherms
north (Robinson et al. 2008). Leatherbacks have expanded their range in the Atlantic north by
330 km in the last 17 years as warming has caused the northerly migration of the 15°C sea
surface temperature (SST) isotherm, the lower limit of thermal tolerance for leatherbacks
(McMahon and Hays 2006). Leatherbacks are speculated to be the best able to cope with climate
change of all the sea turtle species due to their wide geographic distribution and relatively weak
beach fidelity. Leatherback sea turtles may be most affected by any changes in the distribution
of their primary jellyfish prey, which may affect leatherback distribution and foraging behavior
(NMFS and U.S. FWS 2013b). Jellyfish populations may increase due to ocean warming and
other factors (Brodeur et al. 1999; Attrill et al. 2007; Richardson et al. 2009). However, any
increase in jellyfish populations may or may not impact leatherbacks as there is no evidence that
any leatherback populations are currently food-limited.

Increasing temperatures are expected to result in increased polar melting and changes in
precipitation which may lead to rising sea levels (Titus and Narayanan 1995 in Conant et al.
2009), which could result in increased erosion rates along nesting beaches. Sea level rise could
result in the inundation of nesting sites and decrease available nesting habitat (Fish et al. 2005).
This effect would potentially be accelerated due to a combination of other environmental and
oceanographic changes such as an increase in the frequency of storms and/or changes in
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prevailing currents. While there is a reasonable degree of certainty that climate change related
effects will be experienced globally (e.g., rising temperatures and changes in precipitation
patterns), due to a lack of scientific data, the specific effects of climate change on this species are
not quantifiable at this time (Hawkes et al. 2009).

5.2.5 Atlantic sturgeon

Global climate change may affect all DPSs of Atlantic sturgeon in the future; however, effects of
increased water temperature and decreased water availability are most likely to effect the South
Atlantic and Carolina DPSs. Rising sea level may result in the salt wedge moving upstream in
affected rivers. Atlantic sturgeon spawning occurs in fresh water reaches of rivers because early
life stages have little to no tolerance for salinity. Similarly, juvenile Atlantic sturgeon have
limited tolerance to salinity and remain in waters with little to no salinity. If the salt wedge
moves further upstream, Atlantic sturgeon spawning and rearing habitat could be restricted. In
river systems with dams or natural falls that are impassable by sturgeon, the extent that spawning
or rearing may be shifted upstream to compensate for the shift in the movement of the salt wedge
would be limited. While there is an indication that an increase in sea level rise would result in a
shift in the location of the salt wedge, at this time there are no predictions on the timing or extent
of any shifts that may occur; thus, it is not possible to predict any future loss in spawning or
rearing habitat. However, in all river systems, spawning occurs miles upstream of the salt
wedge. It is unlikely that shifts in the location of the salt wedge would eliminate freshwater
spawning or rearing habitat. If habitat was severely restricted, productivity or survivability may
decrease.

The increased rainfall predicted by some models in some areas may increase runoff and scour
spawning areas and flooding events could cause temporary water quality issues. Rising
temperatures predicted for all of the U.S. could exacerbate existing water quality problems with
DO and temperature. While this occurs primarily in rivers in the southeast U.S. and the
Chesapeake Bay, it may start to occur more commonly in the northern rivers. Atlantic sturgeon
prefer water temperatures up to approximately 28°C (82.4°F); these temperatures are
experienced naturally in some areas of rivers during the summer months. If river temperatures
rise and temperatures above 28°C are experienced in larger areas, sturgeon may be excluded
from some habitats.

Increased droughts (and water withdrawal for human use) predicted by some models in some
areas may cause loss of habitat including loss of access to spawning habitat. Drought conditions
in the spring may also expose eggs and larvae in rearing habitats. If a river becomes too shallow
or flows become intermittent, all Atlantic sturgeon life stages, including adults, may become
susceptible to strandings or habitat restriction. Low flow and drought conditions are also
expected to cause additional water quality issues. Any of the conditions associated with climate
change are likely to disrupt river ecology causing shifts in community structure and the type and
abundance of prey. Additionally, cues for spawning migration and spawning could occur earlier
in the season causing a mismatch in prey that are currently available to developing sturgeon in
rearing habitat.
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5.2.6 Shortnose sturgeon

Global climate change may affect shortnose sturgeon in the future. Rising sea level may result in
the salt wedge moving upstream in affected rivers. Shortnose sturgeon spawning occurs in fresh
water reaches of rivers because early life stages have little to no tolerance for salinity. Similarly,
juvenile shortnose sturgeon have limited tolerance to salinity and remain in waters with little to
no salinity. If the salt wedge moves further upstream, shortnose sturgeon spawning and rearing
habitat could be restricted. In river systems with dams or natural falls that are impassable by
sturgeon, the extent that spawning or rearing may be shifted upstream to compensate for the shift
in the movement of the salt wedge would be limited. While there is an indication that an
increase in sea level rise would result in a shift in the location of the salt wedge, for most
spawning rivers there are no predictions on the timing or extent of any shifts that may occur;
thus, it is not possible to predict any future loss in spawning or rearing habitat. However, in all
river systems, spawning occurs miles upstream of the salt wedge. It is unlikely that shifts in the
location of the salt wedge would eliminate freshwater spawning or rearing habitat. If habitat was
severely restricted, productivity or survivability may decrease.

The increased rainfall predicted by some models in some areas may increase runoff and scour
spawning areas and flooding events could cause temporary water quality issues. Rising
temperatures predicted for all of the U.S. could exacerbate existing water quality problems with
DO and temperature. While this occurs primarily in rivers in the southeast U.S. and the
Chesapeake Bay, it may start to occur more commonly in the northern rivers. Shortnose
sturgeon are tolerant to water temperatures up to approximately 28°C (82.4°F); these
temperatures are experienced naturally in some areas of rivers during the summer months. If
river temperatures rise and temperatures above 28°C are experienced in larger areas, sturgeon
may be excluded from some habitats.

Increased droughts (and water withdrawal for human use) predicted by some models in some
areas may cause loss of habitat including loss of access to spawning habitat. Drought conditions
in the spring may also expose eggs and larvae in rearing habitats. If a river becomes too shallow
or flows become intermittent, all shortnose sturgeon life stages, including adults, may become
susceptible to strandings. Low flow and drought conditions are also expected to cause additional
water quality issues. Any of the conditions associated with climate change are likely to disrupt
river ecology causing shifts in community structure and the type and abundance of prey.
Additionally, cues for spawning migration and spawning could occur earlier in the season
causing a mismatch in prey that are currently available to developing shortnose sturgeon in
rearing habitat; however, this would be mitigated if prey species also had a shift in distribution or
if developing sturgeon were able to shift their diets to other species.

5.3 Effects of Climate Change in the Action Area on Sea Turtles
Sea turtle species have persisted for millions of years and throughout this time have experienced
wide variations in global climate conditions and have successfully adapted to these changes. As

such, climate change at normal rates (thousands of years) is not thought to have historically been
a problem for sea turtle species. However, at the current rate of global climate change, future
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effects to sea turtles are possible. As explained previously, sea turtles are most likely to be
affected by climate change due to (1) changing air temperature and rainfall at nesting beaches,
which in turn could impact nest success (hatching success and hatchling emergence rate) and sex
ratios among hatchlings; (2) sea level rise, which could result in a reduction or shift in available
nesting beach habitat and increased risk of nest inundation; (3) changes in the abundance and
distribution of forage species, which could result in changes in the foraging behavior and
distribution of sea turtle species; and (4) changes in water temperature, which could possibly
lead to a northward shift in their range and changes in phenology (timing of nesting seasons,
timing of migrations). Over the time period of the action considered in this opinion, sea surface
temperatures are expected to rise less than 1°C. It is unknown if that is enough of a change to
contribute to shifts in the range, distribution, and recruitment of sea turtles. Theoretically, we
expect that as waters in the action area warm, more sea turtles could be present or sea turtles
could be present for longer periods of time.

It has been speculated that the nesting range of some sea turtle species may shift northward.
Nesting in the Mid-Atlantic generally is extremely rare and no nesting has been documented at
any beach in the Northeast. In 2010, one green sea turtle came up on the beach in Sea Isle City,
New Jersey; however, it did not lay any eggs. In August 2011, a loggerhead came up on the
beach in Stone Harbor, New Jersey, but did not lay any eggs. On August 18, 2011, a green sea
turtle laid one nest at Cape Henlopen Beach in Lewes, Delaware, near the entrance to Delaware
Bay. The nest contained 190 eggs and was transported indoors to an incubation facility on
October 7. A total of 12 eggs hatched, with eight hatchlings surviving. In December, seven of
the hatchlings were released in Cape Hatteras, North Carolina. It is important to consider that in
order for nesting to be successful in the Mid-Atlantic, fall and winter temperatures need to be
warm enough to support the successful rearing of eggs and sea temperatures must be warm
enough for hatchlings not to die when they enter the water. The projected increase in ocean
temperature over the next five years is not great enough to allow successful rearing of sea turtle
eggs in the any new parts of the action area. Therefore, it is unlikely that over the time period
considered here, that there would be an increase in nesting activity in the action area.

As noted above, sea level rise has the potential to remove possible beach nesting habitat. A
recent study by the U.S. Geological Survey found that sea levels in a 620-mile “hot spot” along
the East Coast are rising three to four times faster than the global average (Sallenger et al. 2012).
The disproportionate sea level rise is due to the slowing of Atlantic currents caused by fresh
water from the melting of the Greenland Ice Sheet. Sharp rises in sea levels from North Carolina
to Massachusetts could threaten wetland and beach habitats, and negatively affect sea turtle
nesting along the North Carolina coast. If warming temperatures moved favorable nesting sites
northward, it is possible that rises in sea level could constrain the availability of nesting sites on
existing beaches. In the next 100 years, the study predicted that sea levels will rise an additional
20-27 centimeters along the Atlantic coast “hot spot” (Sallenger et al. 2012).

Warming sea temperatures are likely to result in a shift in the seasonal distribution of sea turtles
in the action area, such that sea turtles may begin northward migrations from their southern
overwintering grounds earlier in the spring and thus would be present in the action area earlier in
the year. Likewise, if water temperatures were warmer in the fall, sea turtles could remain in the
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action area later in the year. In the next five years, the expected small increase in temperature is
unlikely to cause a significant effect to sea turtles or a significant modification to the number of
sea turtles likely to be present in the action area.

Changes in water temperature may also alter the forage base and thus, foraging behavior of sea
turtles. Changes in the foraging behavior of sea turtles in the action area could lead to either an
increase or decrease in the number of sea turtles in the action area, depending on whether there
was an increase or decrease in the forage base and/or a seasonal shift in water temperature. For
example, if there was a decrease in sea grasses in the action area resulting from increased water
temperatures or other climate-change related factors, it is reasonable to expect that there may be
a decrease in the number of foraging green sea turtles in the action area. Likewise, if the prey
base for loggerhead, Kemp’s ridley, or leatherback sea turtles was affected, there may be
changes in the abundance and distribution of these species in the action area. However, as noted
above, because we do not know the adaptive capacity of these individuals or how much of a
change in temperature would be necessary to cause a shift in distribution, it is not possible to
predict changes to the foraging behavior of sea turtles over the next five years. If sea turtle
distribution shifted along with prey distribution, it is likely that there would be minimal, if any,
impact on the availability of food. Similarly, if sea turtles shifted to areas where different forage
was available and sea turtles were able to obtain sufficient nutrition from that new source of
forage, any effect would be minimal. The greatest potential for effect to forage resources would
be if sea turtles shifted to an area or time where insufficient forage was available; however, the
likelihood of this happening seems low because sea turtles feed on a wide variety of species and
in a wide variety of habitats. Finally, it is important to note that ocean temperature in the U.S.
Northeast continental shelf and surrounding Northwest Atlantic waters have warmed faster than
the global average over the last decade (Pershing et al. 2015). New projections for the U.S.
Northeast shelf and Northwest Atlantic Ocean suggest that this region will warm two to three
times faster than the global average and thus existing projections from the IPCC may be too
conservative (Saba et al. 2015).

5.4  Effects of Climate Change in the Action Area on Sturgeon

Shortnose and Atlantic sturgeon have persisted for millions of years and have experienced wide
variations in global climate conditions, to which they have successfully adapted. Climate change
at historical rates (thousands of years) is not thought to have been a problem for sturgeon
species. However, at the current rate of global climate change, future effects to sturgeon are
possible. Rising sea level may result in the salt wedge moving upstream in affected rivers.
Shortnose and Atlantic sturgeon spawning occurs in fresh water reaches of rivers because early
life stages have little to no tolerance for salinity. Similarly, juvenile sturgeon have limited
tolerance to salinity and remain in waters with little to no salinity. If the salt wedge moves
further upstream, sturgeon spawning and rearing habitat could be restricted. In river systems
with dams or natural falls that are impassable by sturgeon, the extent that spawning or rearing
may be shifted upstream to compensate for the shift in the movement of the salt wedge would be
limited. While there is an indication that an increase in sea level rise would result in a shift in
the location of the salt wedge, at this time there are no predictions on the timing or extent of any
shifts that may occur; thus, it is not possible to predict any future loss in spawning or rearing
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habitat. However, in all river systems, spawning occurs miles upstream of the salt wedge. It is
unlikely that over the next five years shifts in the location of the salt wedge would reduce
freshwater spawning or rearing habitat. If habitat was restricted or somehow eliminated,
productivity or survivability would likely decrease.

The increased rainfall predicted by some models in some areas may increase runoff and scour
spawning areas and flooding events could cause temporary water quality issues. Rising
temperatures predicted for all of the U.S. could exacerbate existing water quality problems with
dissolved oxygen (DO) and temperature. While this occurs primarily in rivers in the southeast
U.S. and the Chesapeake Bay, it may start to occur more commonly in the northern rivers.
Shortnose and Atlantic sturgeon are tolerant to water temperatures up to approximately 28°C
(82.4°F); these temperatures are experienced naturally in some areas of rivers during the summer
months. If river temperatures rise and temperatures above 28°C are experienced in larger areas,
sturgeon may be excluded from some habitats.

Increased droughts (and water withdrawal for human use) predicted by some models in some
areas may cause loss of habitat including loss of access to spawning habitat. Drought conditions
in the spring may also expose eggs and larvae in rearing habitats. If a river becomes too shallow
or flows become intermittent, all sturgeon life stages, including adults, may become susceptible
to strandings or habitat restriction. Low flow and drought conditions are also expected to cause
additional water quality issues. Any of the conditions associated with climate change are likely
to disrupt river ecology causing shifts in community structure and the type and abundance of
prey. Additionally, cues for spawning migration and spawning could occur earlier in the season
causing a mismatch in prey that are currently available to developing sturgeon in rearing habitat.

Shortnose and Atlantic sturgeon in the action area are most likely to experience the effects of
global climate change in warming water temperatures, which could change their range and
migratory patterns. Warming temperatures predicted to occur over the next 100 years would
likely result in a northward shift/extension of their range (i.e., into the St. Lawrence River,
Canada) while truncating the southern distribution, thus affecting the recruitment and distribution
of sturgeon rangewide. In the next five years, this increase in sea surface temperature is
expected to be minimal, and thus, it is unlikely that this expanded range will be observed in the
near future. If any shift does occur, it is likely to be minimal and thus, it seems unlikely that this
small increase in temperature will cause a significant effect to shortnose and Atlantic sturgeon or
a significant modification to the number of sturgeon likely to be present in the action area over
the life of the proposed actions. However, even a small increase in temperate can affect DO
concentrations. A one degree change in temperature in Chesapeake Bay could make parts of
Chesapeake Bay inaccessible to sturgeon due to decreased levels of DO (Batiuk et al. 2009).

Although the action area does not include spawning grounds for shortnose and Atlantic sturgeon,
sturgeon are migrating through the action area to reach their natal rivers to spawn. Elevated
temperatures could modify cues for spawning migration, resulting in an earlier spawning season,
and thus, altering the time of year sturgeon may or may not be present within the action area.
This may cause an increase or decrease in the number of sturgeon present in the action area.
However, because spawning is not triggered solely by water temperature, but also by day length
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(which would not be affected by climate change) and river flow (which could be affected by
climate change), it is not possible to predict how any change in water temperature alone will
affect the seasonal movements of sturgeon through the action area.

In addition, changes in water temperature may also alter the forage base and thus, foraging
behavior of sturgeon. Any forage species that are temperature-dependent may also shift in
distribution as water temperatures warm and cause a shift in the distribution of sturgeon.
However, because we do not know the adaptive capacity of these species or how much of a
change in temperature would be necessary to cause a shift in distribution, it is not possible to
predict how these changes may affect foraging sturgeon. If sturgeon distribution shifted along
with prey distribution, it is likely that there would be minimal, if any, impact on the availability
of food. Similarly, if sturgeon shifted to areas where different forage was available and sturgeon
were able to obtain sufficient nutrition from that new source of forage, any effect would be
minimal. The greatest potential for effect to forage resources would be if sturgeon shifted to an
area or time where insufficient forage was available; however, the likelihood of this happening
seems low because sturgeon feed on a wide variety of species and in a wide variety of habitats.

6.0 ENVIRONMENTAL BASELINE

Environmental baselines for biological opinions include the past and present impacts of all state,
federal or private actions and other human activities in the action area, the anticipated impacts of
all proposed federal projects in the action area that have already undergone formal or early
section 7 consultation, and the impact of state or private actions that are contemporaneous with
the consultation in process (50 CFR 402.02). The environmental baseline for this opinion
includes the effects of several activities that may affect the survival and recovery of the listed
species in the action area. The activities that shape the environmental baseline in the action area
of this consultation generally include: commercial and recreational fisheries, hopper dredging
operations, sand mining and beach nourishment activities, energy generating facilities, bridge
construction projects, commercial shipping and other vessel activities, military operations,
scientific research, projects affecting water quality and pollution, and recovery activities
associated with reducing impacts to listed species.

6.1 Federal Actions that have Undergone Section 7 Consultation

We have undertaken a number of section 7 consultations to address the effects of Federal actions
on threatened and endangered species in the action area. Each of those consultations sought to
develop ways to reduce the probability of adverse impacts of the action on listed species.

6.1.1 Authorization of Fisheries through Fishery Management Plans

NMFS authorizes the operation of several Federal fisheries in the action area for this consultation
under the authority of the Magnuson-Stevens Fishery Conservation Act and through fishery

management plans (FMPs) and their implementing regulations. Federal commercial and
recreational fisheries in the action area employ gear that is known to harass, injure, and/or kill
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sea turtles and Atlantic sturgeon. However, adverse effects from these Federally managed
fisheries on shortnose sturgeon are not anticipated.

In the action area (U.S. territorial waters from Maine through Virginia), formal ESA section 7
consultations have been conducted on the American lobster; batched Northeast multispecies,
monkfish, spiny dogfish, Atlantic bluefish, Northeast skate complex, Atlantic
mackerel/squid/butterfish, and summer flounder/scup/black sea bass; and Atlantic sea scallop
fisheries. Each of these consultations has considered adverse effects to loggerhead, green,
Kemp’s ridley, and leatherback sea turtles. In each of the opinions on these Federal fisheries, we
concluded that the ongoing action was likely to adversely affect but was not likely to jeopardize
the continued existence of any sea turtle species. Each of these opinions included an Incidental
Take Statement (ITS) exempting a certain amount of lethal or non-lethal take resulting from
interactions with the fishery. These ITSs are summarized in the table below (Table 18). Further,
in each opinion, we concluded that the potential for collisions between sea turtles/Atlantic
sturgeon and fishing vessels was extremely low and similarly that any effects to their prey and/or
habitat would be insignificant and discountable. We have also determined that the Atlantic
herring, Atlantic surf clam and ocean quahog, and golden and blueline tilefish fisheries do not
adversely affect any ESA-listed species.

Table 18. Dates of the most recent opinions prepared by NMFS GARFO and SERO for federally managed fisheries
in the action area and their respective ITSs for sea turtles. Unless noted, levels of incidental take exempted are on an

annual basis.

Date Loggerhead Kemp’s ridley | Green Leatherback
GARFO FMPs
American lobster July 31, 2014 1 (lethal or 0 0 7 (lethal or
non-lethal) non-lethal)
Northeast Multispecies, December 16, | 1,345 (835 4 (3 lethal) 4 (3 lethal) 4 (3 lethal)
Monkfish, Spiny Dogfish, 2013 (ITS lethal) every 5 | annually in annually in annually in
Atlantic Bluefish, amended years in gillnets; gillnets; gillnets;
Northeast Skate Complex, | March 10, gillnets; 3 (2 lethal) 3 (2 lethal) 4 (2 lethal)
Mackerel/Squid/Butterfish, | 2016) 1,020 (335 annually in annually in annually in
and Summer Flounder/ lethal) every 5 | bottom trawls | bottom trawls | bottom trawls;
Scup/Black Sea Bass years in 4 (lethal or
(Batched Fisheries) bottom trawls; non-lethal)
1 (lethal or annually in
non-lethal) pot/trap gear
annually in
pot/trap gear
Atlantic sea scallop July 12, 2012 322 (92 lethal) | 3 (2 lethal) in | 2 (lethal) in 2 (lethal) in
(ITSamended | every 2 years dredges and dredges and dredges and
May 1, 2015) in dredges; trawls trawls trawls
700 (330 combined combined combined
lethal) every 5
years in trawls
SERO FMPs
Pelagic longline under the | June 1, 2004 1,905 (339 **105 (18 **105 (18 1,764 (252
HMS FMP (per the RPA) lethal) every 3 | lethal) every 3 | lethal) every 3 | lethal) every 3
years years years years

*** combination of 16 turtles total every 3 years with 2 lethal (Kemp’s ridley, green,
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In addition to these consultations, the NMFS Southeast Regional Office (SERO) has conducted a
formal consultation on the pelagic longline component of the Atlantic highly migratory species
FMP. Small segments of this fishery occur in nearshore waters of the action area. Ina June 1,
2004 opinion, NMFS concluded that the ongoing action was likely to adversely affect but was
not likely to jeopardize the continued existence of loggerhead, Kemp’s ridley or green sea turtles
but was likely to jeopardize the continued existence of leatherback sea turtles. This opinion
included a Reasonable and Prudent Alternative (RPA) that when implemented would modify
operations of the fishery in a way that would remove jeopardy. This fishery is currently operated
in @ manner that is consistent with the RPA. The RPA included an ITS which is reflected in
Table 18 below. Unless specifically noted, all numbers denote an annual number of captures that
may be lethal or non-lethal.

Although there are documented incidental takes of sea turtles in these Federal fisheries, the
action area for them includes the entire EEZ along the U.S. Atlantic coast. Action areas for some
of these fisheries range from Maine through Virginia, while others extend from Maine through
Cape Hatteras or even as far south as Key West, Florida. The nearshore and coastal waters of the
U.S. Northeast and Mid-Atlantic states represent a fraction of the action area assessed and for
which interactions of sea turtles are anticipated in the American lobster, batched, and scallop
fisheries and pelagic longline fishery opinions. Thus, the amount of incidental take of sea turtles
that occurs in territorial waters as a result of Federal fisheries is also a fraction of the amount
exempted in those opinions. However, the distribution and likelihood of sea turtle takes in the
waters of the U.S. EEZ during these Federal fisheries is highly variable such that in some years
interactions in nearshore and coastal waters could be higher if greater fishing effort is expended
(due to less travel time and ease of access to a wider range of vessels) or sea turtles were present
in greater numbers in those waters. The amount of observer coverage allocated to nearshore
versus offshore trips may also be a factor in how many sea turtle interactions are recorded in
and/or estimated for these fisheries on an annual basis and where.

Atlantic sturgeon originating from each the five listed DPSs are captured and killed in
commercial otter trawl, sink gillnet, and hook and line fisheries that operate in the action area for
this consultation and are the subject of the fisheries opinions in Table 18 above. At the time of
this writing, the batched fisheries opinion covers Atlantic sturgeon interactions in most
commercial trawl and gillnet gear in the Greater Atlantic Region. In 2011, the NEFSC prepared
a bycatch estimate for Atlantic sturgeon captured in Federally managed commercial sink gillnet
and otter trawl fisheries operated from Maine through Virginia. This estimate indicated that
from 2006-2010, an annual average of 3,118 Atlantic sturgeon were captured in these fisheries
with 1,569 in sink gillnet and 1,548 in otter trawls. The mortality rate in sink gillnets was
estimated at approximately 20% and the mortality rate in otter trawls was estimated at 5%.

Based on this estimate, a total of 391 Atlantic sturgeon were estimated to be killed annually in
these fisheries that are prosecuted in the Greater Atlantic Region (NMFS NEFSC 2011). Again,
nearshore and coastal waters of the U.S. Northeast and Mid-Atlantic states represent a fraction of
the action area assessed and for which interactions of Atlantic sturgeon are anticipated in the
batched fisheries opinion. Nonetheless, any Federal fisheries that use sink gillnets, otter trawls,
or hook and line gear are likely to interact with Atlantic sturgeon and be an additional source of
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incidental take and mortality in the action area for this consultation. An updated, although
unpublished Atlantic sturgeon bycatch estimate in Northeast sink gillnet and otter trawl fisheries
for 2011-2015 was prepared by the NEFSC in 2016. Using this information, the authors of the
recent ASMFC (2017a) Atlantic Sturgeon Benchmark Stock Assessment estimated that 1,139
fish (295 lethal; 25%) were caught in gillnet fisheries and 1,062 fish (41 lethal; 4%) were caught
in otter trawl fisheries per year from 2000-2015. Atlantic sturgeon bycatch estimates for
Northeast gillnet and trawl gear from 2011-2015 (approximately 761 fish per year for gillnets,
777 for trawls) are substantially lower than those from 2006-2010 (approximately 1,074 fish per
year for gillnets, 1,016 for trawls) (ASMFC 2017a).

6.1.2 Hopper Dredging, Sand Mining, and Beach Nourishment

The construction and maintenance of federal navigation channels and sand mining (“borrow’)
areas have also been identified as sources of sea turtle mortality. Shortnose and Atlantic
sturgeon may also be killed during hopper dredging operations, although this is rare. All hopper
dredging projects are authorized or carried out by the U.S. Army Corps of Engineers (ACOE).
In the action area, these projects are under the jurisdiction of the districts within the North
Atlantic Division. Hopper dredging projects in this area have resulted in the recorded mortality
of approximately 87 loggerheads, four greens, nine Kemp’s ridleys and four unidentified hard
shell turtles since observer records began in 1993. To date, nearly all of these interactions have
occurred in nearshore coastal waters with very few interactions in the open ocean. Few
interactions between hopper dredges and Atlantic sturgeon have been observed, with just three
records documenting interactions between hopper dredges and Atlantic sturgeon in the action
area (two in Virginia near the Chesapeake Bay entrance, and one in the New York Bight).

We have completed several ESA section 7 consultations with the ACOE to consider effects of
these dredging, sand mining, and nourishment projects on listed sea turtles, shortnose sturgeon,
and Atlantic sturgeon. In an opinion issued to the ACOE in 2012, we estimated that over a 50-
year period of the ACOE’s maintenance dredging of the Chesapeake Bay entrance channels and
use of sand borrow areas for beach nourishment (from 2012-2062), up to 937 loggerhead (452
lethal), 275 Kemp’s ridley (48 lethal), and 38 green (11 lethal) sea turtles will be incidentally
taken. We also anticipated that up to 750 Atlantic sturgeon (124 lethal) will be incidentally
taken during the same action over the same period. Non-lethal takes of Atlantic sturgeon were
anticipated as a result of relocation trawling that is sometimes required in association with
channel dredging. Up to 50 lethal sea turtle takes (37 loggerheads, 11 Kemp’s ridleys, and 2
greens) were anticipated during the same relocation trawling activities over the 50-year
maintenance dredging period.

In two other 2012 opinions, we determined that the U.S. Navy’s Dam Annex Shoreline
Protection System Repairs project and Joint Expeditionary Base (JEB) Little Creek/Fort Story
Shoreline Restoration and Protection project would both result in the lethal entrainment of up to
one loggerhead or Kemp’s ridley sea turtle and up to one Atlantic sturgeon from any of the five
DPSs during hopper dredging operations at the Sandbridge Shoal borrow area, located a short
distance offshore of the installations. Both projects were also anticipated to result in the lethal
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entrainment of up to one Atlantic sturgeon from any of the five DPSs during mechanical
dredging operations at the installations themselves.

From 2012 to 2014, we conducted three additional formal consultations on dredging, beach
nourishment, and hurricane protection projects in coastal areas of New York, New Jersey, and
Delaware. Those three projects identified in Table 19 below are expected to result in small
numbers of potentially lethal takes of sea turtles and Atlantic sturgeon over their 50-year
lifespans (amounting to less than one incidental take or mortality per year of any species).

Most recently in November 2017, we issued an opinion on the deepening and maintenance of the
Delaware River Federal Navigational Channel from Trenton, New Jersey, to the sea. In that
opinion, we exempted the lethal take of loggerhead and Kemp’s ridley sea turtles (up to 26 and
two, respectively) as well as shortnose and Atlantic sturgeon (up to 93 adults, subadults, or
juveniles of each and between 1.3% and 1.8% of eggs and larvae of each) during hopper
dredging and blasting activities through 2068. In addition, we exempted the non-lethal capture
of up to one thousand sturgeon (shortnose or Atlantic) during relocation trawling over the course
of the 50-year project, of which up to 100 could be injured during acoustic tagging.

Aside from commercial fishing and fisheries research activities, these dredging projects represent
one of the largest sources of incidental take for sea turtles, shortnose, and Atlantic sturgeon in the
action area, and potentially one of the largest sources of lethal take. Table 19 below provides
information on Opinions covering dredging, beach nourishment, and shoreline restoration/
stabilization projects in the action area and the associated ITS for sea turtles (unless otherwise
noted, take estimates are per dredge cycle). Takes of sea turtles, shortnose, and Atlantic sturgeon
during relocation trawling activities are also included in the ACOE consultations. Relocation
trawling has been successful at temporarily displacing loggerhead, Kemp’s ridley, leatherback,
and green sea turtles, and more recently Atlantic sturgeon, from navigation channels and
nearshore mining/borrow areas during periods when hopper dredging was imminent or ongoing.
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Table 19. Information on consultations conducted by NMFS for dredging projects that occur in the action area, and
their respective ITSs for sea turtles.

Date of Kemp's
Project Opinion | Loggerhead ridley Green Leatherback Notes
over life of
millli(ognoés ); project (through
ACOE ) 2044), ~10-12
X 2(>0.5t0 o .
Atlantic Coast S million cy will be
of Maryland 11/30/2006 CS)I_ gn(lilf rtlo 2 0 0 dredged with an
Shoreline y), ° (> anticipated 24
. <1.5 million ;
Protection - turtles killed
) cy); 4 (>1.5 .
Project (2 Kemp's
to <1.6 .
million cy) ridleys, 22
loggerheads)
ACOE
Sconset Beach milllicgﬁzc );
Dredgeand | 10/5/2007 YD 0 0 0
- 2(>2
Nourishment million cy)
Project Y
U.S. Navy
Shoreline
Restoration
and Protection 1 loggerhead or Kemp's
Project, JEB 7/13/2012 ridley 0 0
Little Creek/
Fort Story,
VA Beach
U.S. Navy
Shoreline
Protection Sys
Rep_eurs, l\_laval 2120/2012 1 Ioggerhe_zad or Kemp's 0 0
Air Station ridley
Oceana, Dam
Neck Annex,
VA Beach
NASA
Wallops Isl
Shoreline no more total takes over
Restoration/ 8/3/2012 upto9 0 0 50-year project
than 1 -
Infrastructure life
Protection
Program
937 275 38
ACOE non-lethal | non-lethal | non-lethal
Dredging of captures, captures, captures, 0
Chesapeake 452 48 11 total takes over
Bay Entrance | 10/16/2012 | mortalities | mortalities | mortalities 50-year project
Channels and Relocation Trawling: up to 938 captures life
Beach (37 mortalities) of loggerheads, 275 captures
Nourishment (11 mortalities) of Kemp’s ridleys, and 37 captures
(2 mortalities) of green sea turtles
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Date of Kemp's
Project Opinion | Loggerhead ridley Green Leatherback Notes
ACOE
total takes over
NY and NJ 1 loggerhead or Kemp's .
Harbor 10/25/2012 ridley 0 0 50-year project
. life
Deepening
Port Monmouth:
1 loggerhead or Kemp’s
ACO.E ridley; Union Beach:
Sea Bright , | tak
Offshore 1_Ioggerhead or Kemp’s total takes over
3/7/2014 ridley; Elberon to Loch 0 0 50-year project
Borrow Area - .
Arbour: 5 loggerheads life
Beach
- and 1 loggerhead or
Nourishment o
Kemp’s ridley
(all lethal or non-lethal)
ACOE
Sand borrow
areas for
beach total takes over
nourishment | 6/26/2014 29 2 1 0 50-year project
and hurricane life
protection,
offshore DE
and NJ
ACOE total takes over
Delaware 11/17/2017 26 2 0 0 50-year project
Deepening life

6.1.3 Nuclear Generating Stations and Other Energy-Related Projects

Salem and Hope Creek — Delaware River

PSEG Nuclear operates two nuclear power plants pursuant to licenses issued by the U.S. Nuclear
Regulatory Commission (NRC). These facilities are the Salem and Hope Creek Generating
Stations (Salem and HCGS), which are located on adjacent sites within a 740-acre parcel of 118
property at the southern end of Artificial Island in Lower Alloways Creek Township, Salem
County, New Jersey. Salem Unit 1 is authorized to operate until 2036 and Salem Unit 2 until
2040. Hope Creek is authorized to operate until 2046.

Consultation pursuant to section 7 of the ESA between NRC and NMFS on the effects of the
operation of these facilities has been ongoing since 1979. We most recently completed
consultation with NRC in 2014 and issued a biological opinion considering the effects of
operations under the renewed operating licenses (issued in 2011). In the opinion we concluded
that the continued operation of the Salem 1, Salem 2, and Hope Creek Nuclear Generating
Stations through the duration of extended operating licenses may adversely affect but is not
likely to jeopardize the continued existence of any listed species. As described below, the 2014
opinion authorizes the incidental take (injury, mortality, capture, or collection) of shortnose
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sturgeon, Atlantic sturgeon, and loggerhead, green, and Kemp’s ridley sea turtles resulting from
the operation of the cooling water system. It authorizes the capture at the intake, trash bars, or
traveling screens of Salem Units 1 and 2 (and potential injury or mortality) of 500 Atlantic
sturgeon, 26 shortnose sturgeon, nine loggerheads, four Kemp’s ridleys, and one green sea turtle
through the license expirations in 2036 and 2040, respectively. The opinion also exempts the
capture of one live shortnose sturgeon and one live Atlantic sturgeon (originating from any of the
five DPSs) during gillnet sampling at either Salem 1, Salem 2, or Hope Creek. We estimated
that the continuation of an interrelated bottom trawl survey would result in the non-lethal capture
of nine shortnose sturgeon, 11 Atlantic sturgeon (six NYB, two CB, and three SA, GOM, or
Carolina DPS), and five sea turtles (four loggerheads and one Kemp’s ridley or green). Finally,
we also expected an interrelated beach seine survey near the facilities to result in the non-lethal
capture of one Atlantic sturgeon (likely NYB DPS origin) and one shortnose sturgeon.

With the exception of 1991 and 1992, when 23 and 10 sea turtles were captured at the intakes,
the actual level of take has been far lower than the level authorized. Inclusive of 1991 and 1992,
for the period between 1976 and 2017, a total of three green (one dead), 30 Kemp’s ridley (15
dead), and 68 loggerheads (24 dead) have been captured at the intakes. Since monitoring of the
intakes was initiated in 1976, nearly 30 shortnose sturgeon have been recovered from the Salem
intakes or captured during bay-wide sampling activities. No shortnose sturgeon have been
observed at the Hope Creek intakes. A slightly smaller number of Atlantic sturgeon have been
observed at the Salem intakes or caught during bottom trawl sampling; none have been observed
at the Hope Creek intakes.

Indian Point — Hudson River

Indian Point 1 (IP1) operated from 1962 through October 1974. 1P2 and IP3 have been
operational since 1973 and 1975, respectively. Since 1963, shortnose and Atlantic sturgeon in
the Hudson River have been exposed to effects of this facility. Eggs and early larvae would be
the only life stages of sturgeon small enough to be vulnerable to entrainment at the Indian Point
intakes (openings in the wedge wire screens are 6 mm x 12.5 mm (0.25 inches by 0.5 inches);
eggs are small enough to pass through these openings but are not expected to occur in the
immediate vicinity of the Indian Point site.

Studies to evaluate the effects of entrainment at IP2 and 1P3 occurred from the early 1970s
through 1987, with intense daily sampling during the spring of 1981-1987. As reported by the
Nuclear Regulatory Commission (NRC) in its Final Environmental Impact Statement
considering the proposed relicensing of IP2 and IP3, entrainment monitoring reports list no
shortnose or Atlantic sturgeon eggs or larvae at IP2 or IP3. Given what is known about these life
stages (i.e., no eggs expected to be present in the action area; larvae only expected to be found in
the deep channel area away from the intakes) and the intensity of the past monitoring, it is
reasonable to assume that this past monitoring provides an accurate assessment of past
entrainment of sturgeon early life stages. Based on this, it is unlikely that any entrainment of
sturgeon eggs and larvae occurred historically.

We have no information on any monitoring for impingement that may have occurred at the 1P1
intakes. Therefore, we are unable to determine whether any monitoring did occur at the IP1
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intakes and whether shortnose or Atlantic sturgeon were recorded as impinged at IP1 intakes.
Despite this lack of data, given that the IP1 intake is located between the IP2 and IP3 intakes and
operates in a similar manner, it is reasonable to assume that some number of shortnose and
Atlantic sturgeon were impinged at the IP1 intakes during the time that IP1 was operational.
However, based on the information available to NMFS, we are unable to make a quantitative
assessment of the likely number of shortnose and Atlantic sturgeon impinged at IP1 during the
period in which it was operational.

The impingement of shortnose and Atlantic sturgeon at IP2 and IP3 has been documented.
Impingement monitoring occurred from 1974-1990, and during this time period, 21 shortnose
sturgeon were observed impinged at IP2. For Unit 3, 11 impinged shortnose sturgeon were
recorded. At Unit 2, 251 Atlantic sturgeon were observed as impinged during this time period,
with an annual range of 0-118 individuals (peak number in 1975); at Unit 3, 266 Atlantic
sturgeon were observed as impinged, with an annual range of 0-153 individuals (peak in 1976).
No monitoring of the intakes for impingement occurred from 1990-2013, although it
recommenced in 2014 and the intakes are being monitored through the present.

While models of the current thermal plume are available, it is not clear whether this model
accurately represents past conditions associated with the thermal plume. As no information on
past thermal conditions are available and no monitoring was done historically to determine if the
thermal plume was affecting shortnose or Atlantic sturgeon or their prey, it is not possible to
estimate past effects associated with the discharge of heated effluent from the Indian Point
facility. No information is available on any past impacts to shortnose sturgeon prey due to
impingement or entrainment or exposure to the thermal plume. This is because no monitoring of
sturgeon prey in the action area has occurred.

On January 9, 2017, Entergy entered into an agreement with the State of New York to
permanently cease commercial operations at IP2 and IP3 prior to the dates specified in the
previously requested 20-year license. On February 8, 2017, Entergy submitted to NRC
amendments to the pending license renewal application. These amendments modified the
proposed terms of the renewed licenses for commercial operations from 20 years for each unit to
periods ending April 30, 2024 (1P2) and April 30, 2025 (IP3). The closure agreement specifies
that IP2 and IP3 will cease commercial electric generating operations by April 30, 2020 and
2021, respectively. However, the closure agreement allows that in certain extraordinary
circumstances, New York State and Entergy may mutually agree to extend the operation of IP2
and IP3 to no later than April 30, 2024 (IP2) and April 30, 2025 (IP3).

NRC’s proposed action was the subject of a section 7 consultation with NMFS that concluded on
January 30, 2013 (and was later amended on February 9, 2018). In our biological opinion, we
considered the effects of the continued operation of the facility from the time a new license is
issued (2013 and 2015 for Units 2 and 3 respectively) through the 20 year extended operating
period (2033 and 2035) on shortnose and Atlantic sturgeon. We determined that the proposed
action was likely to adversely affect, but not likely to jeopardize, the continued existence of
shortnose sturgeon or the New York Bight, Gulf of Maine, or Chesapeake Bay DPSs of Atlantic
sturgeon. As explained in the Effects of the Actions section of that opinion, an average of five
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shortnose sturgeon per year are likely to be impinged at Unit 2 during the extended operating
period, with a total of no more than 104 shortnose sturgeon over the 20 year period (dead or
alive). Additionally, over the 20 year operating period, an additional six shortnose sturgeon
(dead or alive) are likely to be impinged at the Unit 1 intakes which will provide service water
for the operation of Unit 2. At Unit 3, an average of three shortnose sturgeon are likely to be
impinged per year during the extended operating period, with a total of no more than 58
shortnose sturgeon (dead or alive) taken as a result of the operation of Unit 3 over the 20 year
period. This level of take was exempted through an Incidental Take Statement that applies only
to the period when the facility operates under a new operating license (September 28, 2013
through September 28, 2033 for Units 1 and 2; December 12, 2015 through December 12, 2035
for Unit 3). Itis likely that the operation of Indian Point continues to cause the impingement,
and possible mortality, of some number of individual Atlantic sturgeon in the Hudson River.

6.1.4 Bridge Construction Projects

Tappan Zee Bridge Replacement

The U.S. Federal Highway Authority (FHWA), the New York Department of Transportation
(DOT), the New York State Thruway Authority (NYSTA) are in the process of replacing the
existing Tappan Zee Bridge. A Record of Decision was signed in September 2012. The
construction of the piles, pile caps, pylons, and bridge deck began in 2013 and is expected to be
completed by 2019. Since 2012, we have issued multiple biological opinions to FHWA, the lead
Federal agency for this project. These opinions, the most recent of which was signed on July 10,
2018, have all concluded that the proposed bridge replacement project may adversely affect but
was not likely to jeopardize the continued existence of shortnose sturgeon or any DPS of Atlantic
sturgeon. The ITS included with the 2018 opinion exempts the lethal take of four shortnose
sturgeon and four Atlantic sturgeon (from the Gulf of Maine, New York Bight or Chesapeake
Bay DPS) as a result of vessel strikes, as well as the injury of two shortnose sturgeon and two
Atlantic sturgeon (from the Gulf of Maine, New York Bight, or Chesapeake Bay DPS) as a result
of exposure to underwater noise from pile driving that has yet to occur.

6.2 Non-federally regulated fisheries

Several fisheries for species that are not managed by a Federal FMP occur in both state and
Federal waters of the action area. The amount of gear contributed to the environment by these
fisheries is currently unknown. In most cases, there is limited observer coverage of these
fisheries and the extent of interactions with ESA-listed species is difficult to estimate. Sea turtles,
shortnose, and Atlantic sturgeon may be vulnerable to capture, injury, and mortality in a number
of these fisheries. Captures of loggerhead, Kemp’s ridley, green, and leatherback sea turtles
(NMFS SEFSC 2001; Murray 2009a; Warden 2011a, 2011b) and Atlantic sturgeon (ASSRT
2007; NMFS Sturgeon Workshop 2011) in these fisheries have been reported.

The available bycatch data for FMP fisheries indicate that sink gillnets and otter trawl gear pose
the greatest risk to Atlantic sturgeon (ASMFC TC 2007), although Atlantic sturgeon are
occasionally caught by hook and line, fyke nets, and crab pots as well (NMFS Sturgeon
Workshop 2011). It is likely that this vulnerability to these types of gear is similar for non-
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Federal fisheries, although there is little data available to support this. Information on the
number of Atlantic sturgeon captured or killed in non-Federal fisheries, which primarily occur in
state waters, is extremely limited. An Atlantic sturgeon “reward program,” where commercial
fishermen were provided monetary rewards for reporting captures of Atlantic sturgeon in
Chesapeake Bay, operated from 1996 to 2012 in Maryland (Mangold et al. 2007). The data from
this program show that Atlantic sturgeon have been caught in a wide variety of gear types,
including hook and line, pound nets, gillnets, crab pots, eel pots, hoop nets, trawls, and fyke nets.
Pound nets (58.9%) and gillnets (40.7%) accounted for the vast majority of captures. Of the
more than 2,000 Atlantic sturgeon reported in the reward program during 11 years (1996-2006),
biologists counted ten individuals that died as a result of their capture. No information on post-
release mortality is available.

Efforts are currently underway to obtain more information on the numbers of Atlantic sturgeon
captured and killed in state-water fisheries and a handful of states (e.g., Delaware, New Jersey,
New York, and North Carolina) are in the process of applying for ESA section 10 permits to
cover the incidental capture of Atlantic sturgeon in their state fisheries. Preliminary and
anecdotal information suggests the numbers of Atlantic sturgeon captured or killed in state-water
fisheries is small. Atlantic sturgeon are also vulnerable to capture in state-water fisheries
occurring in rivers, such as shad fisheries; however, these riverine areas are outside the action
area under consideration in this opinion. Where available, state-specific information on sea
turtle and Atlantic sturgeon interactions in non-Federal fisheries is provided below.

Atlantic croaker fishery

An Atlantic croaker fishery using trawl and gillnet gear also occurs within the action area and sea
turtle interactions have been observed in the fishery. The average annual bycatch of loggerhead
sea turtles in bottom otter trawl gear used in the Atlantic croaker fishery was estimated to be 92
loggerhead sea turtles (with a 95% CI of 63-121) from 2009-2013 (Murray 2015a). Additional
information on sea turtle interactions with gillnet gear used in the Atlantic croaker fishery has
also been recently published by Murray (2013). The average annual bycatch of loggerhead sea
turtles in gillnet gear used in the Atlantic croaker fishery, based on VTR data from 2007-2011,
was estimated to be 6 per year with a 95% CI of 2-10 (Murray 2013). These estimates
encompass the bycatch of loggerheads in the Atlantic croaker fishery in both state and Federal
waters.

Atlantic sturgeon interactions have also been observed in the Atlantic croaker fishery, but a
quantitative assessment of the number of Atlantic sturgeon captured in the croaker fishery is not
available. A mortality rate of Atlantic sturgeon in commercial trawls has been estimated at 5%.
A review of the NEFOP database indicates that from 2006-2010, 60 Atlantic sturgeon (out of a
total of 726 observed interactions) were captured during observed trips where the trip target was
identified as croaker. This represents a minimum number of Atlantic sturgeon captured in the
croaker fishery during this time period as it only considers trips that included a NEFOP observer
onboard.
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Weakfish fishery

The weakfish fishery occurs in both state and Federal waters, but the majority of commercially
and recreationally caught weakfish are caught in state waters (ASMFC 2002). The dominant
commercial gears include gillnets, pound nets, haul seines, flynets, and trawls, with the majority
of landings occurring in the fall and winter months (ASMFC 2002). Weakfish landings were
dominated by the trawl fishery through the mid-1980s, after which gillnet landings began to
account for most weakfish landed (ASMFC 2002). North Carolina has accounted for the
majority of the annual landings since 1972 while Virginia ranks second, followed by New Jersey
(ASMFC 2002). Seaturtle bycatch in the weakfish fishery has occurred (Murray 2013, 2015a)
and NMFS originally assessed the impacts of the fishery on sea turtles in an Opinion back in
1997 (NMFS 1997b). Currently, the average annual bycatch of loggerhead sea turtles in bottom
otter trawl gear used in the weakfish fishery is estimated to be 0 loggerheads (with a 95% CI of
0-1) from 2009-2013 (Murray 2015a). Additional information on loggerhead sea turtle
interactions with gillnet gear has also been recently published by Murray (2009a, 2009b). The
average annual bycatch of loggerhead sea turtles in gillnet gear used in the weakfish fishery,
based on VTR data from 2002-2006, was estimated to be one per year with a 95% CI of 0-1
(Murray 2009b), although the more recent Murray (2013) gillnet bycatch estimate for 2007-2011
does not include a loggerhead bycatch estimate for the weakfish gillnet fishery. These estimates
encompass the bycatch of loggerheads in the weakfish fishery in both state and Federal waters.

A quantitative assessment of the number of Atlantic sturgeon captured in the weakfish fishery is
not available. A mortality rate of Atlantic sturgeon in commercial trawls has been estimated at
5%. A review of the NEFOP observer database indicates that from 2006-2010, 36 Atlantic
sturgeon (out of a total of 726 observed interactions) were captured during observed trips where
the trip target was identified as weakfish. This represents a minimum number of Atlantic
sturgeon captured in the weakfish fishery during this time period as it only considers observed
trips, and most inshore fisheries are not observed. An earlier review of bycatch rates and
landings for the weakfish fishery reported that the weakfish-striped bass fishery had an Atlantic
sturgeon bycatch rate of 16% from 1989-2000; the weakfish-Atlantic croaker fishery had an
Atlantic sturgeon bycatch rate of 0.02%, and the weakfish fishery had an Atlantic sturgeon
bycatch rate of 1.0% (ASSRT 2007).

Whelk fishery

A whelk fishery using pot/trap gear is known to occur in several parts of the action area,
including waters off of Maine, Massachusetts, Connecticut, New York, New Jersey, Delaware,
Maryland, and Virginia. Landings data for Delaware suggests that the greatest effort in the
whelk fishery for waters off of that state occurs in the months of July and October; times when
sea turtles are present. Whelk pots, which unlike lobster traps are not fully enclosed, have been
suggested as a potential source of entrapment for loggerhead sea turtles that may be enticed to
enter the trap to get the bait or whelks caught in the trap (Mansfield et al. 2001). Loggerhead,
leatherback, and green sea turtles are known to become entangled in lines associated with
pot/trap gear used in several fisheries including lobster, whelk, and crab species (NMFS SEFSC
2001; Dwyer et al. 2002: NMFS 2007). Whelk fisheries in Massachusetts, New York, New
Jersey, and Virginia were verified as the fisheries involved in 18 sea turtle entanglements from
2001 to 2010. Twelve entanglement events involved a leatherback sea turtle, five involved a
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loggerhead sea turtle, and one involved a green sea turtle (Northeast Region Sea Turtle
Disentanglement Network [STDN] database). Whelk pots are not known to interact with
Atlantic sturgeon.

Crab fisheries

Various crab fisheries, such as horseshoe crab and blue crab, also occur in Federal and state
waters. Loggerhead, leatherback, and green sea turtles are known to become entangled in lines
associated with pot/trap gear used in several fisheries including lobster, whelk, and crab species
(NMFS SEFSC 2001; Dwyer et al. 2002: NMFS 2007). The Virginia blue crab fishery was
verified as the fishery involved in four sea turtle entanglements from 2001 to 2010. Two
entanglement events involved a leatherback sea turtle and two involved a loggerhead sea turtle
(Northeast Region STDN database).

The crab fisheries may have detrimental impacts on sea turtles beyond entanglement in the
fishing gear itself. Loggerheads are known to prey on crab species, including horseshoe and blue
crabs. In a study of the diet of loggerhead sea turtles in Virginia waters from 1983 to 2002,
Seney and Musick (2007) found a shift in the diet of loggerheads in the area from horseshoe and
blue crabs to fish, particularly menhaden and Atlantic croaker. The authors suggested that a
decline in the crab species have resulted in the shift and loggerheads are likely foraging on fish
captured in fishing nets or on discarded fishery bycatch (Seney and Musick 2007). The
physiological impacts of this shift are uncertain although it was suggested as a possible
explanation for the declines in loggerhead abundance noted by Mansfield (2006). Other studies
have detected seasonal declines in loggerhead abundance coincident with seasonal declines of
horseshoe and blue crabs in the same area (Maier et al. 2005). While there is no evidence of a
decline in horseshoe crab abundance in the Southeast during the period 1995-2003, declines were
evident in some parts of the Mid-Atlantic (ASMFC 2004; Eyler et al. 2007). Given the variety
of loggerheads prey items (Dodd 1988; Burke et al. 1993; Bjorndal 1997; Morreale and Standora
1998) and the differences in regional abundance of horseshoe crabs and other prey items
(ASMFC 2004; Eyler et al. 2007), a direct correlation between loggerhead sea turtle abundance
and horseshoe crab and blue crab availability cannot be made at this time. Nevertheless, the
decline in loggerhead abundance in Virginia waters (Mansfield 2006), and possibly Long Island
waters (Morreale et al. 2005), coincident with noted declines in the abundance of horseshoe crab
and other crab species raises concerns that crab fisheries may be impacting the forage base for
loggerheads in some areas of their range.

Atlantic sturgeon are known to be caught in state water horseshoe crab fisheries, which currently
operate in all action area states except New Jersey. Along the U.S. East Coast, hand, trawl, and
dredge fisheries account for more than 85% of the commercial horseshoe crab landings in the
bait fishery. Other methods used are gillnets, pound nets, and traps (ASMFC 2016). State
waters from Delaware to Virginia are closed to horseshoe crab harvest and landing from

January 1 to June 7 (ASMFC 2016). The majority of horseshoe crab landings in 2010 came from
Massachusetts, Virginia, and Delaware. Stein et al. (2004b) examined bycatch of Atlantic
sturgeon using the NMFS sea-sampling/observer database (1989-2000) and found that the
bycatch rate for horseshoe crabs was low, at 0.05%. An Atlantic sturgeon “reward program,”
where commercial fishermen were provided monetary rewards for reporting captures of Atlantic
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sturgeon in the Maryland waters of Chesapeake Bay, operated from 1996 to 2012 (Mangold et
al. 2007).2 The data from this program during the 11-year period of 1996-2006 show that one of
1,395 wild Atlantic sturgeon was found caught in a crab pot (Mangold et al. 2007).

Virginia pound net fishery

Sea turtles, including loggerheads, leatherbacks, and Kemp’s ridleys, have been observed to
interact with the Virginia pound net fishery, which is contiguous to the action area at the mouth
of Chesapeake Bay. Pound nets with large-mesh and stringer leaders set in Virginia waters of
Chesapeake Bay have been implicated in leatherback sea turtle mortalities as a result of
entanglement in the pound net leader, and live loggerhead and Kemp’s ridley sea turtles have
also been found in the pounds. As described in section 6.5 below, NMFS has taken regulatory
action to address sea turtle bycatch in the Virginia pound net fishery. Atlantic sturgeon are also
captured in pound nets and leaders; however, mortality rates are believed to be low. Our most
recent opinion in 2018 estimated that up to 13 Atlantic sturgeon may be captured per year in
Virginia pound net gear, one of which may be lethal.

American lobster trap fishery

An American lobster trap fishery also occurs in state waters of New England and the Mid-
Atlantic and is managed under the ASMFC’s Interstate Fishery Management Plan (ISFMP).
Like the Federal waters component of the fishery mentioned in section 6.1, the state waters
fishery has also been identified as a source of gear causing injuries to and mortality of
loggerhead and leatherback sea turtles as a result of entanglement in vertical buoy lines of the
pot/trap gear. Between 2001 and 2010, lobster trap gear traced back to a fisherman possessing a
state permit was verified as the gear involved in 33 leatherback entanglements in the Greater
Atlantic Region. Of those, 28 were state-permitted only (i.e., they had to have occurred in state
waters). The other five could have potentially occurred in Federal waters, as the fisherman either
had both state and Federal permits or it was not known if they had a Federal permit. All
entanglements involved the vertical line of the gear. These verified/confirmed entanglements
occurred in waters off Maine, Massachusetts, Rhode Island, and Connecticut from June through
October; the vast majority (27 of the 33) were documented in waters off Massachusetts
(Northeast Region STDN database). Atlantic sturgeon are not known to interact with lobster trap
gear.

Fish trap, seine, and channel net fisheries

Incidental captures of loggerheads in fish traps have been reported from several states along the
U.S. Atlantic coast (Shoop and Ruckdeschel 1989; W. Teas, NMFS, pers. comm.), while
leatherbacks have been documented as entangled in the buoy line systems of conch and sea bass
traps off Massachusetts (Northeast Region STDN database). Long haul seines, purse seines, and
channel nets are also known to incidentally capture sea turtles in sounds and other inshore waters
along the U.S. Atlantic coast, although no lethal interactions have been reported (NMFS SEFSC
2001). No information on interactions between Atlantic sturgeon and fish traps, long haul
seines, purse seines, or channel nets is currently available; however, depending on where this

3 The program was terminated in February 2012, with the listing of Atlantic sturgeon under the ESA.
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gear is set and the mesh size, the potential exists for Atlantic sturgeon to be entangled or
captured in this gear.

Northern shrimp fishery

A Northern shrimp fishery also occurs in state waters of Maine, New Hampshire, and
Massachusetts, and is managed under the ASMFC’s ISFMP. In 2010, the ISFMP implemented a
126-day season, from December 1 to April 15, but the shrimp fishery has exceeded its TAC and
closed early every year, ending on February 17 in 2012. Due to recruitment failure and a
collapsed stock, fishing moratoria were instituted by the ASMFC for the 2014, 2015, and 2016
fishing seasons. The majority of northern shrimp are caught with otter trawls, which must be
equipped with Nordmore grates (ASMFC NSTC 2011). Otter trawls in this fishery are known to
interact with Atlantic sturgeon, but exact numbers are not available (NMFS Sturgeon Workshop
2011). A majority (84%) of Atlantic sturgeon bycatch in otter trawls occurs at depths <20
meters, with 90% occurring at depths of <30 meters (Miller 2007). During the NEFSC’s spring
and fall inshore northern shrimp trawl surveys, northern shrimp are most commonly found in
tows with depths of >64 meters (ASFMC NSTC 2011), which is well below the depths at which
most Atlantic sturgeon bycatch occurs. Atlantic sturgeon are known to interact with shrimp
trawls, but mortality is low: NEFOP data from 2002-2004 showed 0.2% Atlantic sturgeon
mortality in shrimp and otter trawls; Stein et al. (2004b) reported no immediate Atlantic sturgeon
mortality in trawls from 1989-2000 from North Carolina to Maine; and Cooperative Winter
Tagging Cruises captured 146 Atlantic sturgeon from 1988-2006, of which none died (Laney et
al. 2007; ASSRT 2007).

American shad fishery

An American shad fishery also occurs in state waters of New England and the Mid-Atlantic and
is managed under the ASMFC’s ISFMP. In 2005, the directed fishery for Atlantic shad was
closed, and subsequently landings from the ocean are only from the bycatch fishery. In 2015,
approximately 414,921 pound of Atlantic shad were landed (http://www.asmfc.org/species/shad-
river-herring).

About 40-500 Atlantic sturgeon were reportedly captured in the spring shad fishery in the past,
primarily from the Delaware Bay, with only 2% caught in the river. The fishery uses five-inch
mesh gillnets left overnight to soak, but, based on the available information, there is little
bycatch mortality. Unreported mortality may be occurring in the recreational shad fishery, but
the extent is unknown (NMFS Sturgeon Workshop 2011).

Recreational hook and line shad fisheries are known to capture Atlantic sturgeon, particularly in
southern Maine (NMFS Sturgeon Workshop 2011). Data from the Atlantic Coast Sturgeon
Tagging Database (2000-2004) shows that the shad fishery accounted for 8% of Atlantic
sturgeon recaptures.

Striped bass fishery

The striped bass fishery occurs only in state waters, as Federal waters have been closed to the
harvest and possession of striped bass since 1990, except that possession is allowed in a defined
area around Block Island, Rhode Island (ASMFC 2017b). The ASMFC has managed striped
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bass since 1981, and provides guidance to states from Maine to North Carolina through an
ISFMP. All states are required to have recreational and commercial size limits, recreational creel
limits, and commercial quotas. The commercial striped bass fishery is closed in Maine, New
Hampshire, and Connecticut, but open in Massachusetts (hook and line only), Rhode Island,
New Jersey (hook and line only), Delaware, Maryland, and Virginia. Recreational striped bass
fishing occurs all along the U.S. East Coast.

Several states have reported incidental catch of Atlantic sturgeon during striped bass fishing
activities (NMFS Sturgeon Workshop 2011). In southern Maine and New Hampshire, the
recreational striped bass fishery is known to catch Atlantic sturgeon, although numbers are not
available. The recreational striped bass fishery along the south shore of Long Island has reports
of Atlantic sturgeon bycatch, with hundreds of reports of sturgeon caught or snagged in
recreational gear particularly around Fire Island and Far Rockaway. Atlantic sturgeon bycatch is
occurring in the Delaware Bay and River, but little bycatch mortality has been reported.
Unreported mortality is likely occurring.

Data from the Atlantic Coast Sturgeon Tagging Database (2000-2004) shows that the striped
bass fishery accounted for 43% of Atlantic sturgeon recaptures (ASSRT 2007). The striped
bass-weakfish fishery also had one of the highest bycatch rates of 30 directed fisheries according
to NMFS Observer Program data from 1989-2000 (ASSRT 2007).

State gillnet fisheries

Two 10- to 14-inch (25.6- to 35.9-centimeter) mesh gillnet fisheries, the black drum and sandbar
shark gillnet fisheries, occur in Virginia state waters along the tip of the eastern shore. Given the
gear type, these fisheries may capture or entangle sea turtles. Entanglements of sea turtles in
gillnet sets targeting and/or landing both species have been recorded in the NEFOP database.
Similarly, sea turtles are thought to be vulnerable to capture in small mesh gillnet fisheries
occurring in Virginia state waters. During May-June 2001, NMFS observed 2% of the Atlantic
croaker fishery and 12% of the dogfish fishery (which represent approximately 82% of
Virginia’s total small mesh gillnet landings from offshore and inshore waters during this time),
yet no sea turtle captures were observed (NMFS 2004). Based on gear type (i.e., gillnets), it is
likely that Atlantic sturgeon would be vulnerable to capture in these fisheries. The majority of
reports of Atlantic sturgeon captures during the Atlantic sturgeon reward program have been in
drift gillnets and pound nets.

State recreational fisheries

Observations of state recreational fisheries have shown that loggerhead, leatherback, and green
sea turtles are known to bite baited hooks, and loggerheads frequently ingest the hooks. Hooked
sea turtles have been reported by the public fishing from boats, piers, beaches, banks, and jetties,
and from commercial fishermen fishing for snapper, grouper, and sharks with both single rigs
and bottom longlines (NMFS SEFSC 2001). A summary of known impacts of hook-and-line
captures on loggerhead sea turtles can be found in the TEWG (1998, 2000, 2009) reports.
Stranding data also provide some evidence of interactions between recreational hook-and-line
gear and sea turtles, but assigning the gear to a specific fishery is rarely, if ever, possible.
Atlantic sturgeon have also been observed captured in hook-and-line gear, yet the number of
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interactions that occur annually is unknown. There have been no post-release survival studies
for this species. However, we anticipate that Atlantic sturgeon we likely be released alive, due to
the overall hardiness of the species and educational outreach efforts in the region on behalf of
NMFS in regards to disentanglement and release as well as handling and resuscitation. NMFS is
currently working on a project to assess the extent of sea turtle interactions that occur in
recreational fisheries of the Southeast (North Carolina to Florida) and believes that the survey
platform and questionnaire may also be applicable for determining the amount of Atlantic
sturgeon interactions as well.

6.3  Vessel Activity and Military and Energy Exploration Operations

Potential sources of adverse effects to sea turtles, shortnose, and Atlantic sturgeon from Federal
vessel operations in the action area include operations of the U.S. Navy, U.S. Coast Guard
(USCG), Bureau of Ocean Energy Management (BOEM), Maritime Administration (MARAD),
Environmental Protection Agency (EPA), and ACOE to name a few. NMFS has previously
conducted formal consultations with the Navy and USCG on their vessel-based operations.
NMFS has also conducted section 7 consultations with BOEM and MARAD on vessel traffic
related to energy projects in the Greater Atlantic Region and has implemented conservation
measures. Through the section 7 process, where applicable, NMFS has and will continue to
establish conservation measures for all these agency vessel operations to avoid or minimize
adverse effects to listed species. To date, ocean-going vessels and military activities have not
been identified as significant threats to shortnose and Atlantic sturgeon. However, the possibility
exists for interactions between vessels and these species in marine, estuarine, and riverine
environments.

Although consultations on individual Navy and USCG activities have been completed, only one
formal consultation on overall military activities in all of the Atlantic has been completed at this
time. In June 2009, NMFS prepared an Opinion on Navy activities in each of their four training
range complexes along the U.S. Atlantic coast—Northeast, Virginia Capes, Cherry Point, and
Jacksonville (NMFS 2009a). In addition, the following Opinions for the Navy (NMFS 1996,
19974, 2008, 2009b) and USCG (NMFS 1995, 1998b) contain details on the scope of vessel
operations for these agencies and the conservation measures that are being implemented as
standard operating procedures. Inthe U.S. Atlantic, the operation of USCG boats and cutters is
estimated to take no more than one individual sea turtle, of any species, per year (NMFS 1995).

Military activities such as ordnance detonation also affect sea turtles. A section 7 consultation
was conducted in 1997 for Navy aerial bombing training in the ocean off the southeast U.S.
coast, involving drops of live ordnance (500 and 1,000-Ib bombs). The resulting Opinion for this
consultation determined that the activity was likely to adversely affect sea turtles but would not
jeopardize their continued existence. Inthe ITS included within the Opinion, these training
activities were estimated to have the potential to injure or kill, annually, 84 loggerheads, 12
leatherbacks, and 12 greens or Kemp’s ridleys, in combination (NMFS 1997a).

NMFS has also conducted more recent section 7 consultations on Navy explosive ordnance
disposal, mine warfare, sonar testing (e.g., AFAST, SURTASS LFA), and other major training
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exercises (e.g., bombing, Naval gunfire, combat search and rescue, anti-submarine warfare, and
torpedo and missile exercises) in the Atlantic Ocean. These consultations have determined that
the proposed Navy activities may adversely affect but would not jeopardize the continued
existence of ESA-listed sea turtles (NMFS 2008, 2009a, 2009b). NMFS estimated that five
loggerhead and six Kemp’s ridley sea turtles are likely to be harmed as a result of training
activities in the Virginia Capes Range Complex from June 2009 to June 2010, and that nearly
1,500 sea turtles, including ten leatherbacks, are likely to experience harassment (NMFS 2009a).

Similarly, operations of vessels by other Federal agencies within the action area (BOEM,
MARAD, EPA, and ACOE) may adversely affect sea turtles, shortnose, and Atlantic sturgeon.
However, vessel activities of those agencies are often limited in scope, as they operate a limited
number of vessels or are engaged in research/operational activities that are unlikely to contribute
a large amount of risk.

In regards to pile driving, seismic surveys, and other activities associated with ocean energy
exploration (which are under the guise of BOEM), there are a handful of opinions in the Greater
Atlantic Region that have exempted the incidental take of sea turtles and Atlantic sturgeon
resulting from acoustic sources. For Atlantic sturgeon, we anticipate the harassment of an
unquantifiable number from all five DPSs due to these projects, where the spatial and temporal
extent of the area where underwater noise is elevated above 150 dB re 1uPa RMS serves as a
surrogate for estimating the amount of incidental take from harassment. For sea turtles, we have
been able to better predict the number of animals likely to be harassed during seismic surveys
and the construction of wind energy turbines off the Northeast U.S. coast. For the Outer
Continental Shelf Wind Energy Areas, Deepwater Wind, and Virginia Offshore Wind
Technology Advancement Project (VOWTAP) projects, the number of sea turtles anticipated to
experience acoustic harassment, where noise exposure is greater than 166 dB re 1uPa, ranges
from the hundreds to thousands over the course of the projects. However, no lethal takes of sea
turtles or Atlantic sturgeon are anticipated to occur during these BOEM projects.

6.4  Other Activities
6.4.1 Maritime Industry

Private and commercial vessels, including fishing vessels, operating in the action area of this
consultation also have the potential to interact with sea turtles and Atlantic sturgeon. The effects
of fishing vessels, recreational vessels, or other types of commercial vessels on ESA-listed
species may involve disturbance or injury/mortality due to collisions or entanglement in anchor
lines. It is important to note that minor vessel collisions may not kill an animal directly, but may
weaken or otherwise affect it so it is more likely to become vulnerable to effects such as
entanglement.

6.4.2 Pollution

Anthropogenic sources of marine pollution, while difficult to attribute to a specific Federal, state,
local, or private action, may affect sea turtles, shortnose, and Atlantic sturgeon in the action area.
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Sources of pollutants in the action area include atmospheric loading of pollutants such as PCBs;
storm water runoff from coastal towns, cities, and villages; runoff into rivers emptying into bays;
groundwater discharges; sewage treatment plant effluents; and oil spills. Oil spills could affect
sea turtles and sturgeon either directly or through the food chain. Larger oil spills may result
from severe accidents, although these events would be rare. The pathological effects of oil spills
on sea turtles specifically have been documented in several laboratory studies (Vargo et al.
1986).

Nutrient loading from land-based sources, such as coastal communities and agricultural
operations, is known to stimulate plankton blooms in closed or semi-closed estuarine systems.
The effect to larger embayments is unknown. Contaminants could degrade habitat if pollution
and other factors reduce the food available to marine animals.

6.4.3 Coastal development

Beachfront development, lighting, and beach erosion control all are ongoing activities along the
Mid- and South Atlantic coastlines of the U.S. These activities potentially reduce or degrade sea
turtle nesting habitats or interfere with hatchling movement to sea. Nocturnal human activities
along nesting beaches may also discourage sea turtles from nesting sites. The extent to which
these activities reduce sea turtle nesting and hatchling production is unknown. However, more
and more coastal counties are adopting stringent protective measures to protect hatchling sea
turtles from the disorienting effects of beach lighting. Coastal development may also impact
Atlantic sturgeon if it disturbs or degrades foraging habitats or otherwise affects the ability of
sturgeon to use coastal habitats.

6.5 Reducing Threats to ESA-listed Sea Turtles

Numerous efforts are ongoing to reduce threats to listed sea turtles. Below, we detail efforts that
are ongoing within the action area. The majority of these activities are related to regulations that
have been implemented to reduce the potential for incidental mortality of sea turtles from
commercial fisheries. These include sea turtle release gear requirements for Atlantic HMS; TED
requirements for Southeast shrimp trawl fishery and the southern part of the summer flounder
trawl fishery; mesh size restrictions in the North Carolina gillnet fishery and Virginia’s gillnet
and pound net fisheries; modified leader requirements in the Virginia Chesapeake Bay pound net
fishery; area closures in the North Carolina gillnet fishery; and gear modifications in the Atlantic
sea scallop dredge fishery. In addition to regulations, outreach programs have been established
and data on sea turtle interactions and strandings are collected. The summaries below discuss
these measures in more detail.

6.5.1 Use of a Chain-Mat Modified Scallop Dredge in the Mid-Atlantic
In response to the observed capture of sea turtles in scallop dredge gear, including serious
injuries and sea turtle mortality as a result of capture, NMFS proposed a modification to scallop

dredge gear (70 FR 30660, May 27, 2005). The rule was finalized as proposed (71 FR 50361,
August 25, 2006) and required federally permitted scallop vessels fishing with dredge gear to
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modify their gear by adding an arrangement of horizontal and vertical chains (hereafter referred
to as a “chain mat”) between the sweep and the cutting bar when fishing in Mid-Atlantic waters
south of 41°9’N from the shoreline to the outer boundary of the EEZ during the period of May 1-
November 30 each year. The requirement was subsequently modified by emergency rule on
November 15, 2006 (71 FR 66466), and by a final rule published on April 8, 2008 (73 FR
18984). On May 5, 2009, NMFS proposed additional minor modifications to the regulations on
how chain mats are configured (74 FR 20667). Since 2008, the chain mat gear modifications
have reduced the severity of most sea turtle interactions with scallop dredge gear (Murray 2011,
2015b). However, these modifications are not expected to reduce the overall number of sea
turtle interactions with scallop dredge gear.

6.5.2 Sea Turtle Handling and Resuscitation Techniques

NMFS has developed and published as a final rule in the Federal Register (66 FR 67495,
December 31, 2001) sea turtle handling and resuscitation techniques for sea turtles that are
incidentally caught during scientific research or fishing activities. Persons participating in
fishing activities or scientific research are required to handle and resuscitate (as necessary) sea
turtles as prescribed in the final rule. These measures help to prevent mortality of hard-shelled
turtles caught in fishing or scientific research gear.

6.5.3 Sea Turtle Entanglements and Rehabilitation

A final rule (70 FR 42508) published on July 25, 2005, allows any agent or employee of NMFS,
the U.S. FWS, the U.S. Coast Guard, or any other Federal land or water management agency, or
any agent or employee of a state agency responsible for fish and wildlife, when acting in the
course of his or her official duties, to take endangered sea turtles encountered in the marine
environment if such taking is necessary to aid a sick, injured, or entangled endangered sea turtle,
or dispose of a dead endangered sea turtle, or salvage a dead endangered sea turtle that may be
useful for scientific or educational purposes. NMFS already affords the same protection to sea
turtles listed as threatened under the ESA (50 CFR 223.206(b)).

6.5.4 Education and QOutreach Activities

Education and outreach activities do not directly reduce the threats to ESA-listed sea turtles.
However, education and outreach are a means of better informing the public of steps that can be
taken to reduce impacts to sea turtles (i.e., reducing light pollution in the vicinity of nesting
beaches) and increasing communication between affected user groups (e.g., the fishing
community). For the HMS fishery, NMFS has been active in public outreach to educate
fishermen regarding sea turtle handling and resuscitation techniques. For example, NMFS has
conducted workshops with longline fishermen to discuss bycatch issues including protected
species, and to educate them regarding handling and release guidelines. NMFS intends to
continue these outreach efforts in an attempt to increase the survival of protected species
through education on proper release techniques.
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6.5.5 Sea Turtle Stranding and Salvage Network (STSSN)

As is the case with education and outreach, the STSSN does not directly reduce the threats to sea
turtles. However, the extensive network of STSSN participants along the Atlantic and Gulf of
Mexico coasts not only collects data on dead sea turtles, but also rescues and rehabilitates live
stranded turtles. Data collected by the STSSN are used to monitor stranding levels and identify
areas where unusual or elevated mortality is occurring. These data are also used to monitor
incidence of disease, study toxicology and contaminants, and conduct genetic studies to
determine population structure. All of the states that participate in the STSSN tag live turtles
when encountered (either via the stranding network through incidental takes or in-water studies).
Tagging studies help provide an understanding of sea turtle movements, longevity, and
reproductive patterns, all of which contribute to our ability to reach recovery goals for the
species.

6.6  Reducing Threats to Shortnose and Atlantic sturgeon

Several conservation actions aimed at reducing threats to shortnose and Atlantic sturgeon are
currently ongoing, including dam removals, moratoria on commercial and recreational fishing,
and the implementation of a Sturgeon Salvage Network and educational programs for sturgeon
throughout the U.S. Atlantic (e.g., SCUTES: Students Collaborating to Undertake Tracking
Efforts for Sturgeon). In the near future, NMFS will be convening a recovery team and will be
drafting a recovery plan which will outline recovery goals and criteria and steps necessary to
recover all Atlantic sturgeon DPSs. Numerous research activities are underway, involving
NMFS and other Federal, State and academic partners, to obtain more information on the
distribution and abundance of shortnose and Atlantic sturgeon throughout their range, including
in the action area. Efforts are also underway to better understand threats faced by the
populations and ways to minimize these threats, including bycatch and water quality, and to
develop population estimates for each population. Fishing gear research is underway to design
fishing gear that minimizes interactions with shortnose and Atlantic sturgeon while maximizing
retention of targeted fish species. Several states are in the process of preparing ESA Section 10
Habitat Conservation Plans aimed at minimizing the effects of state fisheries on sturgeon.

6.7  Summary of Available Information on Listed Species Likely to be Adversely
Affected by the Proposed Action in the Action Area

6.7.1 Sea Turtles

As described in sections 4.2.2.1 - 4.2.2.4, the occurrence of loggerhead, Kemp’s ridley, green,
and leatherback sea turtles along the U.S. Atlantic coast is primarily temperature dependent. In
general, sea turtles move up the U.S. Atlantic coast from southern wintering areas as water
temperatures warm in the spring. The trend is reversed in the fall as water temperatures cool.
By December, sea turtles have passed Cape Hatteras, returning to more southern waters for the
winter (Thompson 1984; Keinath et al. 1987; Shoop and Kenney 1992; Musick and Limpus
1997; Morreale and Standora 1998, 2005; Mitchell et al. 2003; Braun-McNeill and Epperly
2004; James et al. 2005).
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Recreational anglers have reported sightings of sea turtles in waters defined as inshore waters
(bays, inlets, rivers, or sounds; Braun-McNeill and Epperly 2004) as far north as New York as
early as March-April, but in relatively low numbers (Braun-McNeill and Epperly 2004). Greater
numbers of loggerheads, Kemp’s ridleys, and greens are found in inshore, nearshore, and
offshore waters of North Carolina (north of Cape Hatteras) and Virginia from May through
November and in inshore, nearshore, and offshore waters of New York from June through
October (Keinath et al. 1987; Morreale and Standora 1993; Braun-McNeill and Epperly 2004).
Leatherback sea turtles have a similar seasonal distribution but have a more extensive range in
the Gulf of Maine and further north into Canadian waters compared to the hard-shelled species
(Shoop and Kenney 1992; Mitchell et al. 2003; STSSN database).

Extensive survey effort of the continental shelf from Cape Hatteras to Nova Scotia, Canada in
the 1980s (CeTAP 1982) revealed that loggerheads were observed at the surface in waters from
the beach to waters with bottom depths of up to 4,481 meters. However, they were generally
found in waters where bottom depths ranged from 22-49 meters deep (the median value was 36.6
meters; Shoop and Kenney 1992). Leatherbacks were sighted at the surface in waters with
bottom depths ranging from 1-4,151 meters deep (Shoop and Kenney 1992). However, 84.4% of
leatherback sightings occurred in waters where the bottom depth was less than 180 meters
(Shoop and Kenney 1992), whereas 84.5% of loggerhead sightings occurred in waters where the
bottom depth was less than 80 meters (Shoop and Kenney 1992). The CeTAP study did not
include Kemp’s ridley and green sea turtle sightings, given the difficulty of sighting these
smaller sea turtle species (CeTAP 1982).

Sea turtles are generally present in Greater Atlantic waters from May to November each year,
with the highest number of individuals present from June to October. Sea turtles occur
throughout the bays and estuaries of nearly all Mid-Atlantic states and some Northeast ones as
well (e.g., Cape Cod Bay, Massachusetts), from shallow waters along the shoreline and near
river mouths to deeper waters of the Atlantic Ocean. One of the main factors influencing sea
turtle presence in Mid-Atlantic waters is seasonal temperature patterns (Ruben and Morreale
1999). Temperature is correlated with the time of year, with warmer waters in the late spring,
summer, and early fall being the most suitable for cold-blooded sea turtles. Sea turtles are most
likely to occur in the action area when water temperatures are above 11°C, although depending
on seasonal weather patterns and prey availability, they could be also present in months when
water temperatures are cooler (as evidenced by fall and winter cold stunning records as well as
year round stranding records). Sea turtles have also been documented in the action area through
aerial and vessel surveys, satellite tracking programs, and by fisheries observers. The majority
of sea turtle observations in the action area and vicinity are of loggerhead sea turtles, yet all four
species of sea turtles have been recorded in the action area.

To some extent, water depth also dictates the number of sea turtles occurring in a particular area.
Satellite tracking studies of sea turtles in the Northeast U.S. found that foraging turtles mainly
occurred in areas where the water depth was between approximately 16 and 49 feet (Ruben and
Morreale 1999). This depth was interpreted not to be as much an upper physiological depth limit
for turtles, as a natural limiting depth where light and food are most suitable for foraging turtles
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(Morreale and Standora 1990). The areas to be fished and the depths preferred by sea turtles do
overlap, suggesting that if suitable forage is present, adult and juvenile loggerhead, leatherback,
and green sea turtles as well as juvenile Kemp’s ridley sea turtles may be foraging in the areas
where state fisheries surveys will occur.

6.7.2 Atlantic Sturgeon

The marine and estuarine range of all five Atlantic sturgeon DPSs overlaps and extends from
Canada through Cape Canaveral, Florida. Based on the best available information, Atlantic
sturgeon originating from any of five DPSs could occur in the waters of the action area, although
further upstream in spawning rivers only individuals from that river’s associated DPS are likely
to be present (Damon-Randall et al. 2013; Wirgin et al. 2015). The fisheries research activities
do not overlap with freshwater; therefore, eggs and early life stages are unlikely to be present in
the action area. Juvenile, subadult, and adult Atlantic sturgeon are likely to occur in nearshore
waters off the states as they have been documented in spring, summer, and fall in Northeast
states and in coastal ocean waters of the Mid-Atlantic year round. Atlantic sturgeon are known
to use the action area for spawning migrations, foraging, and as juvenile development habitat
prior to entering marine waters as subadults and adults.

Atlantic sturgeon from all five DPSs can be found in nearshore and coastal waters, typically from
spring through fall. Migratory behaviors occur from April to November for adults and subadults
and year round for juveniles (Dovel and Berggren 1983; Secor et al. 2000; Welsh et al. 2002;
Horne and Stence 2016). Each of these life stages are expected to wander among coastal and
estuarine habitats of the bay. Foraging behaviors typically occur in areas where suitable forage
and appropriate habitat conditions are present. These areas include tidally influenced flats and
mud, sand, and mixed cobble substrates (Stein et al. 2004a). The areas to be fished by state
survey gear and the depths preferred by Atlantic sturgeon do overlap, suggesting that if suitable
forage and/or habitat features are present, adult and subadults from any of the five listed DPSs
may be foraging or undertaking migrations in the areas where fisheries research activities will
occur.

6.7.3 Shortnose Sturgeon

Historically, shortnose sturgeon are believed to have inhabited nearly all major rivers and
estuaries along nearly the entire east coast of North America. The range extended from the St
John River in New Brunswick, Canada to the Indian River in Florida. Today, only 19
populations remain ranging from the St. Johns River, Florida (possibly extirpated from this
system) to the Minas Basin in Nova Scotia, Canada (NMFS 1998a; Dadswell et al. 2016). The
present range of shortnose sturgeon is disjunct, with northern populations separated from
southern populations by a distance of about 400 kilometers. Population sizes vary across the
species’ range. From available estimates, the smallest populations in the action area occur in the
Merrimack and Penobscot rivers (~ several hundred to several thousand adults depending on
population estimates used; M. Kieffer, U.S. Geological Survey, pers. comm.; Dionne 2010),
while the largest populations are found in the nearby Saint John River in Canada (~18,000;
Dadswell 1979) and Hudson River (~61,000; Bain et al. 1998). As indicated in Kynard (1997),
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adult abundance is less than the minimum estimated viable population abundance of 1,000 adults
for five of 11 surveyed northern populations and all natural southern populations. Kynard (1997)
indicates that all aspects of the species’ life history indicate that shortnose sturgeon should be
abundant in most rivers. As such, the expected abundance of adults in northern and north-central
populations should be thousands to tens of thousands of adults. The only river systems likely
supporting populations of these sizes are the Saint John, Hudson and possibly the Delaware and
the Kennebec, making the continued success of shortnose sturgeon in these rivers critical to the
species as a whole. While no reliable estimate of the size of either the total species or the
shortnose sturgeon population in the Northeastern U.S. exists, it is clearly below the size that
could be supported if the threats to shortnose sturgeon were removed.

Shortnose sturgeon mainly occupy the deep channel sections of large rivers. They feed on a
variety of benthic and epibenthic invertebrates including mollusks, crustaceans (amphipods,
chironomids, isopods), and oligochaete worms (Vladykov and Greeley 1963; Dadswell 1979 in
NMFS 1998a). Shortnose sturgeon have similar lengths at maturity (45-55 centimeters fork
length) throughout their range, but, because sturgeon in southern rivers grow faster than those in
northern rivers, southern sturgeon mature at younger ages (Dadswell et al. 1984). Shortnose
sturgeon are long-lived (30-40 years) and, particularly in the northern extent of their range,
mature at late ages. In the north, males reach maturity at 5 to 10 years, while females mature
between 7 and 13 years. Based on limited data, females spawn every three to five years while
males spawn approximately every two years. The spawning period is estimated to last from a
few days to several weeks. Spawning begins from late winter/early spring (southern rivers) to
mid to late spring (northern rivers)* when the freshwater temperatures increase to 8°-9°C.
Several published reports have presented the problems facing long-lived species that delay
sexual maturity (Crouse et al. 1987; Crowder et al. 1994; Crouse 1999). In general, these reports
concluded that animals that delay sexual maturity and reproduction must have high annual
survival as juveniles through adults to ensure that enough juveniles survive to reproductive
maturity and then reproduce enough times to maintain stable population sizes.

7.0 EFFECTS OF THE ACTIONS

As discussed in the Description of the Proposed Actions, the proposed Federal actions are the
disbursement of funds by the U.S. FWS for 113 fisheries surveys carried out by 11 states and the
District of Columbia. U.S. FWS provides these funds on a five-year cycle. The majority of the
fisheries surveys to be funded (80 out of 113) were included and assessed in the prior 2013
opinion, while some new studies have been added and others have been completed and are no
longer included. Sea turtles, shortnose sturgeon, and Atlantic sturgeon may be affected by the
state fisheries surveys proposed to be funded in a number of ways including: (1) capture in or
interactions with survey or sampling gear; (2) interactions with research vessels; (3) effects to
their prey; and (4) effects to their habitat. The analysis will be organized along these topics.

* For purposes of this consultation, Northern rivers are considered to include tributaries of the Chesapeake Bay
northward to the Minas Basin in Canada. Southern rivers are those south of the Chesapeake Bay down to Florida.
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We consider 113 studies in this consultation. We have five or more years of monitoring data for
85 of these studies. Of the 85 studies for which we have five or more years of data, 25 studies
have had at least one interaction with a NMFS listed species and 60 studies have not interacted
with any NMFS listed species. The 25 studies that have previously interacted with listed species
will not be changed in a way that would be expected to increase or decrease the risk of future
interactions, so we anticipate that these studies will continue to interact with listed species.
Similarly, the 60 studies where no interactions with NMFS listed species have occurred will not
be changed in a way that would be expected to increase the risk of future interactions, so we
anticipate that there will continue to be no interactions.

We have less than five years of data for 28 studies, some of which are newly funded and others
which began to be funded under the last U.S. FWS funding cycle from 2013-2017. For these
studies, we could not rely on prior interactions or a lack of interactions with listed species as a
primary indicator of future interactions. Instead, for each of these studies, we considered the
gears to be used and the areas to be surveyed. If the study utilized gear types that were
extremely unlikely to interact with listed species (e.g., fyke nets, plankton nets, dip nets, push
nets, hoop nets, trap nets, cast nets, eel pots, pound nets, surface trawls, among others, as
determined by our review of fishing gear interactions in this and prior opinions), we determined
that no future interactions were likely to occur. However, if the study utilized a gear type known
to interact with NMFS listed species (e.g., bottom trawls, gillnets, seines, fishway traps,
electrofishing gear), we then looked to the geographic location of the study and considered
whether there was an overlap in time and space between the studies to be conducted and NMFS
listed species such that an interaction was reasonably likely to occur over the next five years.

In total, 88 of the 113 studies have not interacted with NMFS listed species in the past and are
not expected to going forward following our assessment of their history of takes, the gears being
used, and the geographic areas being surveyed (Table 20). We anticipate that 25 of the studies
proposed for funding over the next five years will interact with NMFS listed species due to their
overlap in time and space with those species and our knowledge of past interactions for those
types of gears (Table 21). Two of the 25 studies for which we anticipate interactions are
cooperative research projects involving the NEFSC and are covered for incidental takes under an
existing and still valid 2016 programmatic opinion. Of the 33 newly funded studies, only two
are likely to result in adverse effects to NMFS listed species: the Rhode Island Weekly Fish
Trawl Surveys and the Massachusetts Holyoke Dam Fish Passage Evaluation. The Holyoke
Dam study is anticipated to result in incidental take that is already covered under an existing
Federal Regulatory Energy Commission (FERC) opinion for that hydroelectric facility.
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Table 20. State fisheries surveys proposed to be funded by U.S. FWS with no documented interactions with ESA-listed species through 2017 and for which we
do not anticipate future interactions. A set of stars (***) next to a survey name indicates that it was added to the list of projects proposed for funding since the
previous 2013 opinion.

State | Survey Gear Historical | Historical Total Atlantic Shortnose | Sea Turtles Marine
Time Effort Sturgeon Sturgeon Mammals
Period
ME Striped Bass Acoustic Hook and line | 2007- N/A
Telemetry Study 2016
NH Anadromous Alosid Fishway trap 1972- N/A
Restoration and 2016
Evaluation
NH Estuarine Survey of Beach seine 1997- 1,980 hauls
Juvenile Finfish (30.5m) 2016
NH Rainbow Smelt Fyke net 2008- 518 sampling trips
Survey*** 2017
MA Fish Community Boat, 2003- 3 hours boat
Assessments backpack and | 2016 electrofishing and
barge 3 seine hauls in
electrofishing, Connecticut River
Gill net, Beach
seine (100 ft)
MA Essex Dam Fish Fishway trap 1982- N/A
Passage Facility 2016
Evaluation
MA Pawtucket Dam Fish Fish lift 1986- N/A
Passage Facility 2016
Evaluation***
MA Winter Founder Year Beach seine 1976- 1,866 hauls
Class Strength Survey | (6 m) 2016
MA Cooperative Striped Hook and line | 1991- N/A
Bass Tagging Study 2016
MA Massachusetts Large Hook and line | 1988- N/A
Pelagics Research 2016
Project
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State | Survey Gear Historical | Historical Total Atlantic Shortnose | Sea Turtles Marine
Time Effort Sturgeon Sturgeon Mammals
Period

MA Striped Bass Acoustic Hook and line | 2008- N/A
Telemetry Study 2016

MA Monitoring Spawning Hook and line | 2009- N/A
Behavior and 2016
Movement of Atlantic
Cod - Hook and line

MA Monitoring Spawning Long line 2012- N/A
Behavior and 2016
Movement of Atlantic
Cod - Long line

MA | Population and Fyke net 1988- N/A
Spawning Habitat 2016
Monitoring for
Rainbow Smelt

MA | Monitoring of Dip net 1984- N/A
Biological Parameters 2016
and Habitat
Characteristics for
River Herring and
American Shad

MA Restoration of Boat 2006- N/A
American Shad in the electrofishing | 2016
Charles River

MA River Herring Trap and | Beach seine 1984- N/A
Transfer 2016

RI Seasonal Fishery Bottom trawl 1977- 3,755 tows
Assessment in Rhode (12.1m) 2016

Island and Block Island
Sound
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State | Survey Gear Historical | Historical Total Atlantic Shortnose | Sea Turtles Marine
Time Effort Sturgeon Sturgeon Mammals
Period

RI Narragansett Bay Bottom trawl 1990- 3,334 tows
Monthly Fish (12.1m) 2016
Assessment

RI Young-of-the-Year Beach seine 1994- 2,391 hauls
Survey of Selected 2016
Rhode Island Coastal
Ponds and
Embayments

RI Juvenile Marine Finfish | Beach seine 1988- 2,520 hauls
Survey 2016

RI Block Island Juvenile Beach seine 2015- 96 hauls
Finfish Survey*** 2017

RI Assessment of Marine | Beach seine 2016- 14 hauls
Fish Habitat*** 2017

RI Enhancing Degraded Gill net, Eel 2014- 144 sets
Marine Habitats*** pot 2017

RI Winter Flounder Fyke net 1999- 461 sets
Spawning Stock 2017
Biomass

RI Ventless Pot Fish pot 2014- 667 sets
Multispecies 2017
Monitoring

RI American Shad and Fishway trap 1979- N/A
River Herring (Potter Hill 2016
Restoration and Dam)
Enhancement -
Fishway trap***

RI American Shad and Beach seine 1986- N/A
River Herring 2016

Restoration and
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State | Survey Gear Historical | Historical Total Atlantic Shortnose | Sea Turtles Marine
Time Effort Sturgeon Sturgeon Mammals
Period
Enhancement - Beach
seine***
CT Estuarine Seine Survey | Beach seine 1988- 2,601 hauls
(7.6 m) 2016
CT Monitor Warmwater Boat 2012- 9 hours
Fish Populations in electrofishing | 2016
Lakes and Large
Rivers***
CT Channel Catfish Boat 2012- 96 hours (hoop
Management*** electrofishing, | 2016 nets)
trap net, hoop
net
CT Survey of Diadromous | Beach seine 2008- 3,904 hauls
Fishes in the 2016
Connecticut River***
NY Long Island Sound Fish trap 2007- 3,977 hauls
Trap Survey 2016
NY Western Long Island Beach seine 1984- 5,617 hauls
Sound Seine Survey (61 m, 152 m) | 2016
NY Young-of-the-Year Fyke net 2000- 924 sets
American Eel Survey 2016
NY Artificial Reef Fish trap 2007- N/A
Monitoring 2009
NY Alosine Juvenile Beach seine 1980- 7,249 hauls
Abundance Survey (30.5m) 2016
NJ Protection and Boat 2012- 3.5 hours
Restoration of Inland electrofishing | 2016

Fisheries and Aquatic
Habitats - Invasive
Species
Assessments***
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NJ Assessment of the Boat 2012- 1.5 hours
Biological Integrity of electrofishing | 2016
Inland Fisheries -
Warmwater Species
Assessments***
NJ Assessment of the Boat 2012- N/A
Biological Integrity of electrofishing, | 2016
Inland Fisheries - backpack
Anadromous Species electrofishing,
Assessments*** gill net, trap
net, seine,
cast nets, dip
net, fyke net
NJ Relative Abundance of | Bottom trawl 1991- 1,938 tows
Selected Finfish (4.9 m) 2016
Species in Delaware
Bay
NJ River Herring Gill net, beach | 2013- N/A
Survey*** seine 2016
PA Estimate of Black Bass | Boat 1982- 464 hours
Population Density electrofishing | 2016
PA Long Term Fish Boat 1995- 243 hours
Population Monitoring | electrofishing | 2016
and Management
Technique Evaluations
(Striped Bass)
DE Nanticoke River Beach seine 2012- 153 hauls
Juvenile Shad Seine 2016

Survey***
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DE Nanticoke River Adult | Boat 2012- 37.9 hours
Shad Boat electrofishing | 2016
Electrofishing***

DE Christina River Beach seine 2014- 121 hauls
Juvenile Alosid 2016
Survey***

DE Stream and Tidal Bottom trawl, | 1986- 242 trawl hauls,
Tributary Fish beach seine, 1990 60 seine hauls,
Survey*** electrofishing 155 electrofishing

samples

DE Structure Oriented Fish trap, Started N/A
Fish Assessment hook and line | 2017
Program***

MD | Tidal Largemouth Bass | Boat 1999- 194 hours
Survey electrofishing | 2016

MD Invasive Species Boat 2008- N/A
Studies electrofishing | 2016

MD Coastal Bays Fisheries | Beach seine 1972- 1,593 hauls
Investigations - Beach | (15.2m,30 m) | 2016
Seine Survey

MD Submerged Aquatic Beach seine 2012- 171 hauls
Vegetation Beach (15.2 m) 2016
Seining Program

MD Summer Juvenile Beach seine 2004- 2,354 hauls
American and Hickory | (61 m) 2016
Shad Seine Survey

MD Spring Adult American | Boat 2001- 650 runs
and Hickory Shad electrofishing | 2016

Electrofishing Survey
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MD Spring American Shad | Gill net 2002- 1,395 sets
Gill Net Brood Stock 2016
Collection

MD Spring Hickory Shad Boat 2005- 139 days
Electrofishing Brood electrofishing | 2016
Stock Collection

MD American Shad Larval Plankton net 2015- N/A
Survey*** 2016

MD | American Shad Adult Gill net 2015- 62 sets
Gillnet Survey*** 2016

MD Upper Chesapeake Bay | Bottom trawl 1999- 1,565 tows
Winter Trawl Survey (7.6 m) 2016

MD Fishery Independent Fyke net 1989- 6,990 days
Choptank River Fyke 2016
Net Survey

MD Juvenile Aloside Trawl | Bottom trawl 2005- N/A
and Seine Survey (4.9 m), Beach | 2016

seine (30.5 m)

MD American Shad Hook Hook and line | 1987- 1,615 hours fished
and Line Survey*** 2016

MD River Herring Gill Net Gill net 2013- 200 sets
Survey*** 2017

MD | Alosid Ichthyoplankton | Towed 2011- N/A
Survey*** plankton net 2016

MD Migratory Fish Gill Net | Gill net 2013- 194 sets
Survey*** 2016

MD | Juvenile Striped Bass Beach seine 1957- 10,432 hauls
Seine Survey (30.5m) 2016

MD Marine and Estuarine Bottom trawl 1957- 1,952 samples
Finfish Ecological and (4.9 m), Beach | 2016 from 2012-2016

Habitat Investigations

seine (30.5 m)
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MD Ichthyoplankton Towed 2012- 2,233 sets
Surveys*** plankton net 2016
(0.5m)
MD Mycobacteriosis in Hook and line, | 2003- N/A
Striped Bass Resident Pound net, 2016
to Chesapeake Bay Beach seine
DC Fish Population Boat 1990- 762.5 hours
Surveys — electrofishing | 2016
Electrofishing
DC Fish Population Beach seine 1990- 1,451 hauls
Surveys - Seining (30.5m) 2016
DC Fish Tagging Surveys Boat 1999- 77 hours
electrofishing | 2016
DC Push Net Survey Push net 2005- 755 pushes
2016
DC American Eel Studies Eel pot 2009- 92,160 pot soak
(Adult) 2016 hours
DC American Shad Stock Gill net 2006- 91 hours
Enhancement 2016
DC Blue Catfish Diet Low 2011- 24 hours
Study*** frequency 2016
electrofishing
VA Tidal River Fish Boat 1990- 490 hours
Community electrofishing | 2016
Monitoring
VA Tidal River Fish Catfish | Boat 1993- 123 hours
Surveys electrofishing | 2016
VA American Shad Gill net 1994- >9,000 sets
Restoration - Gill 2016

Netting
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VA American Shad Boat 1994- >350 hours
Restoration — electrofishing | 2016
Electrofishing

VA Northern Snakehead Boat 2004- N/A
Monitoring in Virginia | electrofishing | 2016

VA American Shad Fyke net 2011- N/A
Monitoring Program - 2016
Fyke Netting

VA Adult Spawning River Staked gill net | Started 8 fishing days
Herring Monitoring — 2016
Rappahannock***

VA Adult Spawning River Staked and 2014- 28 days staked net
Herring Mon