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Note < 5% oiling, i.e, light soiling around
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6-20% An example of light oiling may also
appear as light colored spots on the face or
breast or belly, or parts of the body.
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Note that the breast and belly are
covered with a very dark layer of oil.

Here, a heavy dark layer of oil is seen
on the face, breast, and belly.



APPENDIX B
Calculations for Estimating Bird Populations

The majority of calculations used to estimate bird populations for this report were
carried out in MS Excel spreadsheets. The size and complexity of these spreadsheets
precludes their inclusion as tables in the hardcopy version of this report. See the
accompanying digital file for a simplified version of these calculations. These
calculations compute estimated populations for each guild, in each survey segment, for
two time periods according to the methods described in this report, and include
application of detectability adjustments, marsh sample extrapolation, and supplemental
counts.
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Injury Assessment of Aquatic Mammals Associated with the
26 November 2004 T/V Athos I Oil Spill

By Robert Hossler, Fish and Wildlife Regional Manager
Delaware Division of Fish and Wildlife

In an effort to assess the injury to aquatic mammals (muskrat [Ondatra zibethicus] and
otters {Lutra canadensis]) attributed to the 26 November 2005 T/VAthos | Delaware River oil
spill, two assessment methods were employed. First an aerial survey of muskrat houses in
potentially impacted marshes was undertaken on 4 March 2005. This aerial survey consisted of
utilizing a helicopter to count houses within three tidal marsh systems along the Delaware River
in New Castle County, Delaware (see attached figures). Since the houses were constructed prior
to the oil spill and are frequently used as an index of muskrat population density, a comparison
between a 2005 and a 2006 aerial house count could indicated whether a population decrease
occurred that could be attributable to the oil spill. The second assessment method involved
contacting local trappers utilizing these areas through late January-early March to see if they
observed decreased muskrat or otter numbers or any indication of oiled furbearers. These two
assessment techniques were to be used in tandem. The trapper survey was to be used to assess if
an injury to the aquatic mammal resources existed and the aerial survey was designed to help
quantify any potential injury.

Aerial surveys of muskrat houses are best conducted when snow cover exists. Conditions
on 4 March 2005 were good to ideal with 3 inches of patchy snow still visible on houses but not
widespread across the marsh plain. The only limiting factor associated with the survey was that
the pilot was new and flight lines could have been lower. The three marshes (Lukens [67 acres],
Hamburg Cove [166 acres] and Lang [245 acres)] were selected because they were the northern
most mashes in Delaware that exceeded 50 acres in size (see figures attached to this report for
the survey areas). The house counts and density were as follows: Lukens Marsh — 4 houses
(0.15/ha), Hamburg Cove Marsh — 16 houses (0.24/ha), and Lang Marsh (south) — 66 houses
(0.67/ha). The finalized SCAT data for the Lukens and Hamburg Cove Marshes indicted that
these areas received “no or minimum oiling”, whereas the Lang Marsh received “light oiling”.

Trapping opportunities on state wildlife areas in Delaware are issued though a completive
bid system. All successful bidders are also required to report to the Delaware Division of Fish
and Wildlife (Division) the number of animals they harvested. In March of 2005, the six trappers
who received trapping rights in areas impacted by the T/VAthos spill were contacted by phone.
All individuals indicated that they did not notice any muskrat population effects attributable to
the oil spill. Additionally they did not notice any oiling on harvested furs. Trappers in Delaware
and the Mid-Atlantic region as a whole are a small and tight group that frequently exchanges
information. Because all of the state wildlife areas were south of the C&D Canal and, therefore,
distant from some of the more heavily oiled shorelines located to the north, these individuals
were also asked if they had heard of oiling fur or reduced harvests reports from fellow trappers
who might have been trapping more northern areas. All the contacted trappers indicated that they
had not heard any such reports. This information was consistent with that obtained from New
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Jersey concerning their otter and muskrat trappers who also did not find any oiled pelts or
documented population reductions (David Bean, NJDEP, personal communication).

Based on the trapper phone survey and the limited number of houses observed in the two
most northern marshes (Lukens and Hamburg Cove), it is the Division’s opinion that the impact
of the T/VAthos oil spill on aquatic mammals in Delaware and possibly the Estuary as a whole
was probably minimal. Therefore additional aerial surveys in 2006 would probably not yield
much additional information pertaining to quantifiable injury especially since there can be
substantial annual variation in muskrat house numbers within an area attributable to other factors
(predation, trapping pressure, drought etc.). Finally it is the Division’s opinion that any future
potential restoration efforts designed to mitigate other wildlife and habitat injuries associated
with the oil spill will undoubtedly also compensate for this minimal impact on aquatic mammals.
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Muskrat Survey - Hamburg Cove 2005
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Muskrat Survey - Lukens Marsh 2005
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Bald Eagle Injury Assessment

Kathleen E. Clark and Larry Niles
Endangered and Nongame Species Program
NJDEP Division of Fish and Wildlife

Summary of bald eagle oiling in New Jersey

There are five bald eagle nesting territories in the region affected by the Athos oil spill, between
Pettys Island and Salem, New Jersey. In the period after the Athos oil spill, 28 November 2004
through 6 January 2005, at least one bald eagle in each of the five territories was observed with
oil, as was one migrant eagle. The details of these observations are listed below by nest territory.
The degree of oiling is estimated, because the dark oil could generally not be seen on the dark
body plumage of bald eagles. In general, oiling was observable only on the white head, white tail
and/or yellow legs.

Pettys Island area: 1 adult with oil observed on 12/3, 12/4, and 12/16. Oiling was observed on the
ventral tail on all three occasions, suggesting it was one individual affected. A second adult eagle
was observed on four other dates and described as clean.

Mantua Creek area: One adult with oil was observed on 11/29 and 12/7. Later, on 12/18 a pair
was observed at their nest and both birds were described as clean.

Mond’s Island area: This pair was observed on 12/2 and 12/10 when both birds were described
as clean. On 12/14, however, the pair was observed at the nest, and the female had oil on the
back of her head and on the legs. No subsequent sightings were made through mid-January.

Supawna Meadows NWR: Few observations of this pair were available, but on 12/2 the pair was
sighted at the nest and both birds were described as clean. On 1/2, however, one bird was
observed to be lightly oiled, and was again on 1/6. On 1/12, both birds were described as clean.

Mannington Meadows: The birds of this pair were not sighted until 12/26, when one bird was
described as lightly oiled. Subsequent observations indicated both birds were clean.

One migrating bald eagle was observed to be oiled on the upper neck and tail when seen on the
Delaware Bay beach of Villas, NJ on 12/6. It was not seen again after that date, and was
presumed to have been oiled in the Camden area before heading south through Cape May
County.

ENSP staff supervised observations in all of these eagle nest areas, in addition to the wildlife
surveys conducted in the primary spill areas of the Delaware River and tributaries from Cooper
River to Oldman’s Creek. Beginning on 12/2, staff directed the placement of deer carcasses in all
five eagle nest territories to provide alternatives to oiled wildlife for foraging eagles. Eagles were
not observed feeding on the deer carcasses, but that would have been the first step to any attempt
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to capture oiled eagles for treatment. ENSP staff did not attempt to make any captures of eagles,
nor did we confirm any bald eagle mortality associated with the Athos oil spill.

Expected impacts of injuries

The Athos oiling of bald eagles occurred in early winter, a time when oiling could cause
hypothermic conditions in birds. Eagles, like all birds, depend on feather integrity to help
maintain their body temperature. Oiling compromises feathers and thus eagles’ ability to
maintain body temperature. In November and December, such conditions could have contributed
to lower survival of affected individuals.

In the Athos oil spill, there were hundreds of Canada geese and gulls oiled, many of which
became more vulnerable to predation by eagles as a result. Capturing and feeding on wildlife
oiled by Athos oil may explain the appearance of oil on eagles’ white heads and tails. Thus
eagles likely ingested oil in the course of eating oiled wildlife, as well as through preening their
own feathers to clean them. The Athos oil was relatively low in toxicity, but the physical aspect
of the oil could have caused impaired digestion. There is research showing that hydrocarbons in
this type of oil cause changes in they hypothalamus leading to physiological stress. In mallards
dosed with a similar type of oil this resulted in decreased pair bonding and inattention to the nest
and eggs (L. Miller, pers. commun.).

Nest success of eagles in 2006

On the surface, nest success of bald eagles in the five territories affected by the spill was not
substantially different in 2005 than 2004. Three of the five nesting pairs were already
reproductively impaired due to environmental conditions of the Delaware River and several of its
tributaries. However, we suspect that the spill and cleanup operations may have had a negative
influence on the eagles’ behavior as nesting season began in January.

e Pettys Island area: This pair nested in 2003 and 2004, producing eggs that failed to hatch
successfully. In 2004 they raised a foster eaglet provided by NJDFW. In 2005 they
moved their nest to a new site and laid one egg that failed to hatch. This pair may have
moved their nest site in reaction to the spill-related activity around the island and the
Delaware River. It is just as likely, however, that they moved due to disturbance around
their original nest site in the 2004 nesting season.

e Mond’s Island area: This pair has failed to hatch their own eggs for 14 of the last 15
years. In 2005 they did not lay any eggs, unlike the previous 15 years. This may be a
result of a new female in the pair, arriving too late to establish a pair bond and attempt to
nest. We must consider, however, that the oil affected their ability to form a pair bond
effectively, resulting in at least one lost nesting season.

e Mannington Meadow: This pair did not nest in the same location as seven previous years.
They moved but the new nest site could not be found by observers, thus if they nested in
2005 it was not recorded. Their previous nest success rate was below average but they
raised three young in the previous four years. Because cleanup operations did not affect
the Mannington Meadow territory, we do not consider that as a reason for the move.
However, the fact that one of these birds was oiled, then their nesting behavior changed,
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leaves the possibility that this bird’s oiling played a part in their abandonment of their
traditional nest location.

e Supawna Meadows NWR: This pair nested in the same location as 2004, and they raised
one young successfully. This represents normal production for this pair.

e Mantua Creek area: This pair successfully raised two young in 2005, similar to its
productivity in 2004 (2 young) and 2003 (2 young). There were no changes observed to
indicate deleterious effects of the spill.

Conclusions

We determined that five resident, breeding bald eagles and one migrant bald eagle became oiled
during the Athos spill event. The oiling of the five eagles carried the risk of reducing the survival
of New Jersey’s resident breeding population of bald eagles, particularly in the region of the
Delaware River where eagles’ health may already be impaired. It is likely that in this region this
oil spill was additive in its effects on long term viability of individual eagles and their physical
habitat.

We cannot link this oil spill with mortality of individual birds, but we do suggest that it
contributed to lost potential productivity due to the failure of one pair to nest, and the possible
failure of a second pair to nest, in 2005. In the first case (Mond’s Island) the new female mate
had a higher chance for successful nesting as a new bird that may not have accumulated
embryotoxic contaminants; impaired pair bonding would have eliminated 2005 as a nesting
season. In the second case (Mannington) the pair did not nest at the site where they had for seven
years, and were not found despite a search of the area; their possible failure to nest is a loss for
the area’s population.

In addition, this spill added to the impaired condition of this area of the Delaware River and
eagle habitat in the tributaries of Big Timber Creek, Woodbury Creek, and possibly others
downstream. These impacts may impede habitat and water quality recovery for eagles and for
eagle prey (fish and waterfowl) for years to come.

The single migrant bald eagle was moderately oiled and is more likely to have died of its oiling.
It was in the process of migrating, when it must compete for food and roosting space in areas
with which it is unfamiliar, as well as expend energy in migrating flight. Because of adult eagle’s
coloring, oil could only be identified on the white heads and tails and yellow legs; oiling on their
brown bodies would not have been observable. This migrant bird was clearly oiled on both head
and tail, and thus may have actually been in the “heavy oil” category. This bird may have been a
New York or New England resident migrating through New Jersey. We cannot determine the
injury to this bird with any certainty.

In conclusion, we do not have sufficient evidence to state the injuries to bald eagles caused by
their exposure to Athos oil. The evidence is insufficient to pursue this matter further.
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