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Andrew Trites, Ph.D. directs the research of the North Pacific Universities
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the Marine Mammal Research Unit at the University of British Columbia,
and has extensive experience studying northern fur seals and Steller sea
lions. A copy of his CV is attached
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program. His graduate work was on the behavioral ecology and
ecophysiology of pinnipeds. He has worked with captive pinnipeds for over
20 years. A copy of his CV is attached.

Drs. Trites and Rosen have developed a world class facility at the
Vancouver Aquarium for studying pinnipeds in captivity, and have a strong
record of producing and publishing timely research findings. Dr. Trites will
oversee the northern fur seal research program as the Director of the
Marine Mammal Research Unit. Dr. Rosen will be responsible for carrying
out the individual proposed experiments, either directly or via supervised
technicians and graduate students.

Dr. Chris Harvey-Clark is the Director of the Animal Care Center at the
University of British Columbia. He has extensive research and veterinary
experience working with captive and wild animals. Dr. Harvey-Clark will be
primarily responsible for the health and safety of the animals from the time
of capture until they are brought to the Vancouver Aquarium, including the
initial health/suitability assessments. Dr. Harvey-Clark will also assist the
staff veterinarian at the Aquarium with the continued monitoring of the
animals while in captivity.

PROPOSAL

Summary
The proposed project involves conducting physiological studies on young,

captive northern fur seals (Callorhinus ursinus) that are critical to
understanding the reasons for their population decline in the wild. We will
test the hypothesis that changes in their food supply and/or environmental
conditions are inducing a state of nutritional stress that is ultimately leading
to changes in survival and/or reproductive success. A maximum of 32
northern fur seal pups approaching weaning age will be directly taken
(disturbed). This includes up to eight female pups that will be temporarily
removed from the rookery to a holding facility on the island for up to 7 days.
Six of these pups will be removed from the island and transported to the
Marine Mammal Species At Risk Research Laboratory in Vancouver,
Canada. In the process of the captures, up to 185 northern fur seals may be
temporarily, indirectly disturbed, although every effort will be made to
minimize the impact of these actions. The pups that are removed from the
island will participate in a series of long-term studies that test observed
and/or hypothesized relationships between diet, environmental conditions,
and population trends. The research will concentrate on identifying
indicators of food limitations (which can also be used as a field
measurement), and determining physiological responses and adaptations to
nutritional stress imposed by manipulating their diet (quality and quantity), in
combination with changes in their environment (water temperature). Data
will also be collected to parameterize a bioenergetic model needed to
determine the food requirements and physiological basis of foraging
behavior of fur seals. The fur seal pups will also be used to develop and



validate research techniques that can be applied to their wild counterparts
(diet analyses, telemetry equipment). These studies can not be undertaken
with wild fur seals, and can only be accomplished with trained animals in a
controlled setting. We are requesting this permit for 5 years.

Introduction:

la. Target species:
Northern fur seal (Callorhinus ursinus). Permission is requested to
temporarily hold 8 female northern fur seal pups for up to 7 days in
October 2007, and to permanently take 6 of these pups for permanent
holding in Vancouver, Canada.

1b. Non-target species:
No other species (pinniped or seabird) will be taken incidentally during
the course of our activities.

1c. Status of Affected Stock(s):
The Pribilof Island/Eastern Pacific stock was listed as Depleted under
the Marine Mammal Protection Act on 17 June 1988 (Federal Register
53 FR 17888). The species is not listed under CITES, but is listed as
Vulnerable (VU Alb) under the IUCN Red List.

2. Background/Literature Review

The northern fur seal population on the Pribilof Islands (St. Paul and St.
George Island), in the central Bering Sea, is the largest U.S. population
and accounts for about 56% of the world’s population. The Pribilof Island
rookeries are the principal breeding areas for this species (NMFS, 1993;
Gentry, 1998; York et al., 2000). In 1988 it was determined that northern
fur seals were below their optimum sustainable population level and were
listed as “Depleted” under the Marine Mammal Protection Act.

The 2004 estimate of numbers of pups born on St. Paul Island was
122,825 (SE=1,290), which was 15.7% less than the estimate in 2002,
and 22.6% less than the estimate in 2000 (NMFS, 2004). The 2004 pup
estimate for St. George Island was 16,876 (SE=239), which was 4.1%
less than the estimate in 2002, and 16.4% less than the estimate in 2000.
The total number of pups born on the Pribilof Islands reflects a total
population estimate of approximately 629,000 animals of all ages.
Estimated numbers of pups born declined at 6.2% per year (SE = 0.78%,
P =0.01) on St. Paul Island, and at 4.5% per year (SE = 0.45%, P = 0.01)
on St. George Island, from the estimated numbers in 1998. Estimated
numbers of pups on the two islands, as a whole, has declined at 6.0%
per year (SE = 0.59%, P = 0.01) since 1998 (NMFS, 2004b). The 2004
pup production estimate on St. Paul Island is comparable with the level
observed in 1918, while the St. George pup production estimate is below
the level observed in 1916 (Angliss and Lodge, 2003; NMFS, 2004a).



There are several environmental and anthropogenic factors that may
affect population trends of northern fur seals. These include, but are not
limited to, large-scale oceanographic climate change, fishing vessel
disturbance, shift in prey species distribution and abundance, competition
with fisheries, interactions with commercial fisheries, and subsistence
harvesting (Angliss et al., 2001). Anthropogenic impacts may affect the
population both directly (e.g. physical damage, disturbance) and indirectly
(e.g. association with fishing activity); however there is little direct
evidence (Richardson et al., 1995; Gentry, et al., 1998; Gisiner, 1998).

This permit proposes permanently removing 6 pups from the wild to form
the core of a captive northern fur seal research colony. The aim of this
research program is to directly address questions that can lead to the
recovery of the species. Removing animals to a laboratory setting allows
researchers to conduct detailed studies in controlled environments that
would be impossible to achieve in the wild. The aim of the research is not
to duplicate the conditions the animals experience in the wild (even if this
were known or possible). Rather, the overall research approach is to
control the animal’s environment as much as possible, and manipulate
key aspects (e.g., diet, temperature) in a controlled fashion to determine
their potential impact on their wild counterparts. Empirical research in the
laboratory is critical to testing the correlational relationships observed (or
hypothesized to occur) in the wild. This approach is particularly suited for
guestions of physiological function, nutrition, and bioenergetics. The
proposed research is largely guided by the recommendations of the
National Marine Fisheries Service Final Conservation Plan for Northern
Fur Seals (NMFS, 1993). This includes work on the possible role of
nutritional stress, and the impact of biotic (fish type and distribution,
disease) and abiotic changes (climate change) on northern fur seal
populations.

The causes for the continued population decline and lack of recovery of
northern fur seals are unknown. The apparent synchrony between the
unexplained decline of northern fur seals and other North Pacific marine
mammal and seabird species (DeMaster et al., 2006), coupled with
apparent changes in North Pacific fish populations and oceanography
(Benson and Trites, 2002, Trites et al., 2006), has led to the hypothesis
that nutritional stress may be a contributing factor to the population
declines of pinnipeds in the North Pacific (Trites and Donnelly, 2003).
This nutritional or energetic imbalance may be induced by changes in the
distribution or abundance of prey, by either decreasing the energetic
value of dominant prey or changing the costs of foraging or other
activities. Diet studies indicate that fur seals using the Pribilof Islands
primarily consume pollock and squid (Sinclair et al.,, 1994). Given the
generally low caloric densities of these prey species, it would not take a
great change in either prey intake or energetic expenditures to place the



animals in energetic imbalance. This likelihood is increased by the
potential shifts in fishing efforts away from Steller sea lion habitat towards
fur seal foraging grounds. Given the highly specific home ranges of these
animals, localized depletion may become a significant factor (Loughlin et
al., 1987)

A great deal of research has been completed on the nutrition and
physiology of otariids (primarily on Steller sea lions; see electronic
database at www.alaskasealife.org/New/research/literature-database.
php). However, this same research has shown that their physiological
responses are highly species-specific. Therefore, the research we
propose to conduct can only be performed on northern fur seals to be
relevant to the recovery of that species. Past research with captive
northern fur seals is minimal; only 3 of the publications since 1999 in the
AFSC Fur Seal Bibliography Database are from work with captive
animals, and most of the prior work has been on husbandry issues.
Knowledge we have gained in specifically studying northern fur seals in
captivity will be used to refine and optimize our experimental designs to
obtain results in a timely and efficient manner.

. Hypothesis/Objectives and Justification

The causes for the continued population decline and lack of recovery of
northern fur seals are unknown. The apparent synchrony between the
unexplained decline of northern fur seals and other North Pacific marine
mammal and seabird species (DeMaster et al., 2006), coupled with
apparent changes in North Pacific fish populations and oceanography
(Benson and Trites, 2002; Trites et al., 2006), has led to the hypothesis
that nutritional stress may be a contributing factor to the population
declines of pinnipeds in the North Pacific (Trites and Donnelly, 2003). We
propose to conduct physiological studies on young, captive northern fur
seals that are critical to understanding the reasons for their population
decline in the wild.

We will test the hypothesis that changes in their food supply (type and/or
distribution) and/or environmental conditions (i.e., water temperature) are
inducing a state of nutritional stress that is ultimately leading to changes
in survival and/or reproductive success

The fur seals will participate in a series of long-term studies concentrating
on identifying indicators of food limitations, and determining physiological
responses and adaptations to nutritional stress. Data will also be
collected to parameterize a bioenergetic model needed to determine the
food requirements of fur seals. The fur seal pups will also be used to
develop and validate research techniques that can be applied to their wild
counterparts (diet analyses, telemetry equipment). These studies can not
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be undertaken with wild fur seals, and can only be accomplished with
trained animals in a controlled setting.

Specific research objectives:

. Obtain baseline measures of growth and resting and daily metabolism in
young northern fur seals to enhance predictive bioenergetic models.

. Determine the fasting capabilities of young fur seals, and the interaction
between fasting and thermal demands.

Establish blood biochemistry and hematology parameters that can be
used as bioindicators of nutritional stress in northern fur seals.

. Determine the pattern of tissue catabolism during periods of under-
nutrition.

. Determine the effect of dietary changes on reproductive hormones.

Estimate the maximum food intake levels of young northern fur seals and
their ability to alter intake to compensate for changes in food quality and
availability.

. Determine the species-specific calibration coefficients (enrichment
values) needed to determine diet from fatty acid signature analysis.

. Quantify digestion and recovery correction factors required to accurately
describe diet from hard fecal remains (scat analysis).

Determine the effectiveness of using stable isotope and fatty acid
signature analyses to determine diet in wild fur seals.

Details on the methodology involved in each of these studies can be
found in Section 2bi and in the attached funding proposal (Physiological
Studies of Captive Northern Fur Seals).

Rational for these research projects:

To determine when and if northern fur seals are nutritionally stressed, it is
necessary to quantify their energy intake (diet), their energy and
nutritional requirements, and their responses to nutritional and energetic
imbalance. These data can be incorporated into dynamic bioenergetic
models that can be used to predict the physiological and behavioral
response of fur seals under differing nutritional and environmental
conditions.

Quantifying food intake requires a means to accurately describe the diet
of northern fur seals in the wild. The traditional practice of direct analysis
of stomach contents has been generally replaced by analysis of fecal
hard parts, which has its own inherent limitations and biases (Tollit et al.,
2003). More recently a number of techniques have been developed to
accomplish this task — fatty acid and stable isotope signature analyses,
and genetic tissue identification (Tollit et al., 2006). Only recently have
these techniques been subject to extensive testing and quantification of
inherent biases. It has become obvious that most of these techniques



require species-specific calibration data to accurately reconstruct food
intake. For example, failure to account for differential recovery and
digestion rates of fish otoliths and squid beaks will lead to large biases in
diet reconstruction for species consuming both types of prey (Tollit et al.,
1997). Also, species-specific calibration coefficients for fatty acid
signature analysis have been shown to be necessary to accurately
describe diets (Budge et al., 2006).

Previous bioenergetic models of pinnipeds have indicated several key
variables of energy requirements that can be best parameterized through
longitudinal studies of captive animals (e.g., Winship et al., 2002).
Resting metabolic rate is a key physiological and comparative measure
that forms the backbone of an animals’ energy budget. It is related to
both minimal energy requirements and maximum sustained energy
expenditures (McNab, 1999). It varies both developmentally and on a
seasonal basis. Daily metabolic rates are another measure of an animal’'s
bioenergetic capacity and a more direct measure of energy requirements
(Nagy, 1987). Developmental and seasonal changes in resting
metabolism have been measured in only a few pinnipeds, while fewer
measures exist for daily metabolic rates (Hunter, 2005). Physical growth
is another key parameter as it has critical long-term effects on survival
and reproductive success. The developmental and seasonal patterns of
growth (including patterns of core versus lipid growth) are poorly
documented in most pinnipeds.

The aforementioned parameters will contribute to the development of a
static bioenergetic model that can describe the requirements for a
northern fur seal to remain nutritionally and energetically balanced under
certain conditions. However, to evaluate the potential impact of changes
in the environment on young fur seals (i.e., create a dynamic, predictive
model), it is important to understand key aspects of their bioenergetics,
particularly in terms of energy partitioning under conditions when food
intake is insufficient to meet normal energy and nutritional requirements
(Mangel and Clark, 1988). Pinnipeds have a variety of means to adjust to
unpredictable changes in food intake (such as those that have been
hypothesized in the nutritional stress hypothesis) (Costa et al., 1991;
Kumagai et al., 2006). However, the actual response of an individual
depends on a number of factors including species, age class,
reproductive status, time of year, environmental conditions (temperature),
and current health status. Therefore, controlled experiments are required
to determine the likely physiological effects of restricted food intake on
northern fur seals, taking as many of these variables into account as
feasible. For example, traditional fasting physiology theory suggests that
under conditions of restricted energy intake, pinnipeds should primarily
catabolize their subcutaneous blubber layer to provide additional energy
(Cherel et al., 1992). However, this layer must also be conserved as a
thermoregulatory defense. While core tissues can provide energy, the
sacrifice of key tissues will lead to long-term physiological and anatomical



problems, and eventually death (Qritsland & Markussen, 1992; Rosen et
al., in press). Previous research on young Steller sea lions suggests that
animals lose a surprisingly high proportion (40-50%) of core tissues
during periods of energy restriction and body mass loss (Rosen and
Trites, 2005; Kumagai et al., 2006). It is important to understand the
effects of energy restriction on body composition, as it has both drastic
short-term (thermoregulatory capacity, survival) and long-term effects
(e.g., growth, size at maturity, reproductive success) (Rosen et al., in
press).

The high rate of core tissue loss exhibited by Steller sea lions during
periods of mass loss may be a result of their relatively thin blubber layer
compared to phocid seals. Given the climate of the North Pacific and
Bering Sea, pinnipeds would be likely to primarily conserve blubber for its
thermoregulatory benefit. This could be particularly true for young
northern fur seals with their greater surface area to body mass ratios. In
these animals, even slight changes in their lipid reserves may have major
consequences to their overall energy budget through increased
thermoregulatory costs (Trites, 1990; Donohue et al., 2000). Animals can
often limit their mass loss by decreasing their metabolism, a physiological
response known as metabolic depression (Guppy and Withers, 1999).
Although the thermoregulatory capacity of northern fur seals has been
previously studied (Ohata and Miller, 1977; Donohue et al., 2000), their
ability to respond to simultaneous energetic challenges (thermal and
nutritional stress) is unknown. Metabolic depression can interact with
thermoregulatory capacity, as the individual is not producing as much
heat to maintain core body temperatures. The way an animal balances
these factors affects its activity, foraging decisions, and ultimately survival
(Rosen et al., in press). Therefore it is important to investigate the
interaction between body composition changes and thermoregulatory
capabilities during periods of restricted energy intake.

Alternately, an animal subject to decreased prey quality or availability
may increase food intake when sufficient prey is available. However, the
digestive system represents a physiological limit to such compensation
(Weiner, 1992). This is particularly true for young animals that generally
have higher relative energy requirements, smaller digestive systems, and
decreased foraging (diving) capabilities. Quantifying the digestive
capacity of captive Steller sea lions has helped to delineate ecological
scenarios where increasing food intake is not a physiologically realistic
strategy (Rosen and Trites, 2004). Similar measures of northern fur seals
are critical to understanding the physiological attributes that may lead to
nutritional stress.

From a practical viewpoint, it is also critical to determine whether
nutritional stress is apparent in different segments of the wild fur seal
population at different times of the year. Analysis of blood samples has
proven a valuable tool for wildlife managers for a number of mammals



(Harder and Kirkpatrick, 1994). Unfortunately, changes in blood profiles
are species-specific and depend partly on the duration and severity of
nutritional stress (Rosen et al., 2004). We propose to develop simple
physiological indicators of nutritional stress. This includes tracking
changes in blood biochemistry and hematology, and body composition
indices during experimental periods of restricted food intake. Natural
variation in these parameters is also critical to calculating approximate
sample sizes required to detect these differences between populations.
These results can then be applied in the future to samples obtained from
wild northern fur seals.

While much physiological research can be undertaken on animals in the
wild, they suffer in their general restriction to correlational data, the
inability to control external variables, and the difficulties in conducting
long-term longitudinal studies. Research with animals in the laboratory
presents the advantages of conducting long-term, longitudinal studies
using precise manipulations of select variables under controlled
conditions. Studies with captive animals can not (and should not) mirror
the complexity of the natural environment, but their innate simplicity
facilitates the clear testing of specific hypotheses (often testing cause and
effect relationships formulated from observational data in the field) and
the precise quantification of specific variables. While care must be taken
in applying these results within the context of their wild counterparts,
interpreting experimental data beyond the specifics of any experiment are
a central process of the modern scientific method. Research programs
with dedicated populations of captive marine mammals have been
instrumental in scientific breakthroughs that would be impossible with
animals in the wild.

Choice of species and number of animals:

In the last 30 years, a substantial amount of scientific work has been
competed using captive pinnipeds. The majority of species held for
research purposes have been phocid seals (“true” seals), which are both
anatomically, physiologically, and behaviorally different from otariids (fur
seals and sea lions). In the past decade, the value of conservation-
directed work with Steller sea lions has become evident through work at
several research facilities (see electronic database list of publications at
www.alaskasealife.org/New/research/literature-database.php). However,
this same research has shown that physiological responses are highly
species-specific. Therefore, research needs to be conducted specifically
on northern fur seals to be relevant to the recovery of that species. Past
research with captive northern fur seals is minimal, and mainly deals with
husbandry (see Scott et al., 2006).

In scientific research, it is mathematically better to have larger sample
sizes in order to minimize type Il error (beta; the chance of missing a
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significant difference/effect). Smaller sample sizes will result in a lower
power of the statistical test to correctly reject the null hypothesis.

However, large sample sizes are not always feasible, particularly in
certain types of research (e.g., studies with large captive vertebrates). In
our case, we must balance the statistical requirement for more animals
with the logistical constraints of humanely housing and working with an
appropriate number of individuals and the ecological impact of removing
more individuals from a depleted population.

Scientists can mitigate the statistical effects of small sample sizes
through several avenues which all relate to study design. One of these
protocols is to use the strength of repeated measures designs to mitigate
the effects of inter-individual variation. For example, a sample size of 6
animals taking part in a two-diet manipulation (one way ANOVA) gives an
a priori statistical power value of 0.27 (low). However, if a complete cross-
over design is employed, the statistical power value increases to 0.76
(medium). Several other measures will be integrated into the proposed
study designs to increase the effective power of the manipulations. These
include:

e High innate consistency between individuals (gender, age, holding
conditions, health),

o Simplify and magnify experimental manipulations (i.e., minimize
experimental factors),

e Minimize non-experimental manipulations (e.g., consistency in
environmental conditions, non-crossover between experiments).

We feel that a group of 6 northern fur seals represent a reasonable
compromise that allows us to perform valid scientific experiments with a
healthy, well-cared for group of captive fur seals.

C. Methods:

1. Duration of the Project and Locations of Taking:
Initial takes and holding/evaluation are anticipated to be for 5-7 days in
October 2007 on St. Paul Island (57° N, 170°W) in the Bering Sea,
Alaska. This time of year corresponds to when fur seals are weaning.
With the assistance of experienced NMFS researchers, 8 female pups
that are approaching weaning will be captured from the fringes of one
rookery on St. Paul Island (possibly Zapadni Reef, Kitovi, Vostochni,
English Bay or Reef rookery). Although the portion of the study (Take)
covered by the permit will only occur over 1 field season, we are
requesting a 5-year permit since the logistical coordination required for
both the field site and the holding/research facilities may mean that the
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captures will not occur in the first year of the permit. However, actual
takes will only occur in one year.

The animals will be held within a specially-built enclosure near their
rookery of birth, where initial health and suitability testing will take place.
Animals will initially be fed in water-filled feeding troughs (to minimize
imprinting), using previously frozen herring and capelin. Food will be
transported frozen, and kept in a local freezer until required on a daily
basis. Over the next 5-7 days, the group will be decreased to 6 pups,
based primarily on health parameters (physical examinations, blood
parameters that can be analyzed on site, fecal parasite loads) and
secondarily on behavioral characteristics (aggression, level of activity,
alertness), and lastly on their inclination to consume dead fish. The short
period of holding and the young ages of the pups mean that the two
animals not selected for the research program will continue their normal
life history when returned to the rookery where they were obtained. The
remaining 6 animals will be transported by air to Vancouver, Canada, and
will be housed in the Marine Mammal Species-At-Risk Research
Laboratory at the Vancouver Aquarium after a 30-d quarantine period at
the Vancouver Aquarium Rehabilitation Centre.

Funding to undertake long-term research studies with these animals is
anticipated for a minimum of 4 years. The animals will be predominantly
held in a non-public research area at the Vancouver Aquarium, and will
be intermittently on public display for logistical and education purposes.
These highly trained individuals will be permanently housed at the
MMSAR Laboratory for participation in research critical to species
recovery efforts, starting with the studies listed within. It is unfeasible to
reintroduce these animals back into the wild.

2. Types of Activities, Methods, and Numbers of Animals or
Specimens to be Taken:

a. Estimated Takes:
The proposed research involves both Level A and Level B harassment
of northern fur seals. No other takes of vertebrate species are
anticipated. All takes of northern fur seals by incidental disturbance and
direct takes are summarized according to number, type and age in
Table 1. Additional information is provided in Table 2 on annual Takes
during the subsequent research program in Vancouver.

The greatest portion of the estimated number of takes consists of
incidental disturbance, or unintended harassment. Estimates of both
direct takes and incidental disturbance represent the maximum levels;
actual numbers incidentally disturbed are likely to be much lower.
Table 1 lists the number of animals that might be disturbed assuming
the need to capture the maximum number of pups (32) to obtain the
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required initial testing group of 8 females. This assumes that only half of
the pups captured will be female and that only half of these will be
candidates for captivity. Although we are requesting a 5-year Permit to
account for the logistical difficulties of carrying out the pup captures, the
actual capture events (and therefore direct and indirect takes) will only
occur in one year.

We hope to decrease disturbance by not taking the maximum number
of pups and by using capture techniques that minimize harassment of
peripheral animals for any given capture. Harassment or incidental
disturbance refers to a physical response by an animal in recognition of
activity on the breeding site, ranging from adjusting body posture to
moving away from territory. Incidental disturbance of northern fur seals
will be to both male and female pups, as well as mature animals that
may still be present on shore.

Direct takes refer to the number of animals that will be handled and
released by researchers. We propose to temporarily hold 8 female
pups approaching the age of weaning in October 2007. To obtain 8
suitable candidates, up to 32 pups may be captured for initial gender
examinations and up to 16 for gross physical examinations. These
inspections will be quick (<20 minutes for gender identification, <1 hr for
initial health examinations), and should have no long-term effects on the
behavior or survival of the animals returned to the rookery. The 8
female pups that pass this initial selection process will each be subject
to 3 detailed health examinations that will take <90 minutes each. Six of
these animals will be permanently transported to Vancouver, Canada,
to take part in research studies.

Pups will be removed from the rookery at the time when weaning
naturally occurs. These young animals are the portion of the population
of scientific interest, as their higher relative metabolic demands and
lower diving and foraging capabilities make them more susceptible to
nutritional stress. Additionally, past experience has shown that it is
easier to train pinnipeds prior to nutritional independence. Since the
planned experiments require trained, co-operative, calm animals, it is
preferable to capture the animals after they are old enough to survive
without maternal nutritional input, but prior to complete independence.
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Table 1. Annual Takes (activities limited to the month of October during the year of capture):

Species Sex and Age Activity No. of No. of Location
class animals takes /
taken /year |individual /
year
Level A Harassment
Northern fur Pups that appear Capture via hoop-net, physical St. !Daul Island,
seal to be near restraint, initial gender 32 1 Bering Sea, AK
(Callorhinus weaning examination
ursinus) Further physical restraint (of 16 1 St. Paul Island,
female pups), initial gender and Bering Sea, AK
gross health examination
Accidental mortality 1 1 St. Paul Island,
Bering Sea, AK
Temporary holding (5-7 days) in | 8 3 St. Paul Island,
enclosure near rookery for Bering Sea, AK
health testing (blood samples,
eye and oral exams)
Transportation to Vancouver, 6 1 Vancouver
Canada to partake in detailed Aquarium, Canada
physiological studies
Level B Harassment only:
Northern fur | Pups Disturbance_ to peripheral . 100 1 St. Paul Island,
seal animals during monitoring of site =5 1 Bering Sea, AK
(Callorhinus Breeding females | and capture and release of pups
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ursinus) Breeding males 10 1
Immature males 25 1
Table 2. Annual takes during research year.
Species Sex and Age class | Activity Number | Number Location
of of. takes
animals | per
taken per | individual
year per year
Level A Harassment
Northern fur Female pups (1-2 ) Physical restraint, blood sampling 6 12 Xancquver Canad
seal (first 6 months) quarium, t-anada
(Callorhinus : : 6 12 Vancouver
ursinus) Blood sampling under anesthesia Aquarium, Canada
Morphological measurements 6 24 Vancouver
(physical restraint — first 6 months) Aquarium, Canada
Morphological measurements 8 48 Vancouver
(trained) Aquarium, Canada
Blubber biopsies (under 6 3 Vancouver

anesthesia) — takes also included

in blood sampling

Aquarium, Canada
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b. Research and/or Enhancement Methods

i. Capture and Restraint:

We plan to hold 8 healthy female pups for 5-7 days, in an enclosure
adjacent to the rookery, or near the NMFS research facilities. At the end
of this phase, 6 of the fur seals will be transported to Vancouver, and
the other 2 will be released back onto the rookery. In order to obtain the
8 initial subjects, we have allowed for a total of 32 pups to be captured
and restrained for varying periods of time, depending on the type of
exam required. We plan on performing all of the initial captures during 2
events over 2 days. The initial determination for gender (max take 32
animals) will require restraint for only up to 20 minutes. Gross physical
exams of potential female pups (max take 16 animals) will take up to 60
minutes. Detailed examination of the remaining 8 females (blood
sampling, oral and eye examinations, fecal samples) will take up to 90
minutes (and will be repeated up to 3 times before final selection).

Prior to captures, observers will determine which pups are old enough
to potentially wean (based on size), but are still nursing. Location and
naturally occurring marks will be used to identify individuals. Observers
will also determine when females are away from their pups before
capture attempts. Captures will begin by slowly crawling towards the
subject while making maximal use of the local topography (e.g.,
boulders) to allow close approach without being detected. Such an
approach minimizes disturbance to any surrounding fur seals while
getting within capture range of a potential subject, and at the same time
provides the opportunity to observe and confirm the subjects. Pups will
be captured with a reinforced hoop-net (ca. 0.8 m diameter) and carried
a short distance away (e.g., 10-20 m; out of sight from other animals).
Pups that are situated more towards the periphery of the rookery will be
preferentially chosen to minimize the impact of the capture on other
animals. However, care will also be taken to avoid individuals that are
‘isolated’ from the rookery, which might indicate compromised
individuals.

We will use physical restraint within the hoop net by trained personnel
for the initial gender exam. Although the ‘take’ time for these are
estimated at a maximum of 20 min actual physical restraint time will be
a maximum of 5 min (the remainder bein