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Greg,  

In April 2021, Jamestown S'Klallam Tribe requested US Fish and Wildlife Service coordination
and feedback on their draft Avian Monitoring Plan. To ensure monitoring efforts resulted in
statistically sound data that could be used to draw scientifically valid conclusions regarding
wildlife impact, the Service recommended a BACI survey design (see email below). BACI survey
methodology would require data collection prior to (i.e., baseline), during and after
implementing farm activities; both on the aquaculture site and within control plots. The
submitted plan does not follow the Service's recommended survey design or incorporate
several of the Service's other recommendations. 

The monitoring approach in Jamestown S'Klallam Tribe's submitted plan was discussed during
our meetings, and limitations on data analysis and interpretation were identified.     

Hope you are having a wonderful week,
Jennifer

__________________________________________
Jennifer Brown-Scott
Project Leader
Washington Maritime National Wildlife Refuge Complex
715 Holgerson Road
Sequim, WA 98382
(360) 457-8451
 
~~Dungeness NWR~Protection Island NWR~San Juan Islands NWR~Copalis NWR~Flattery Rocks
NWR~Quillayute Needles NWR~~

From: BrownScott, Jennifer
Sent: Monday, May 17, 2021 10:10 AM
To: Sissi Bruch <sbruch@jamestowntribe.org>; Elizabeth Tobin <etobin@jamestowntribe.org>; Hansi
Hals <hhals@jamestowntribe.org>
Cc: Kilbride, kilb <kevin_kilbride@fws.gov>; Loverti, Vanessa <vanessa_loverti@fws.gov>
Subject: Draft Avian Monitoring Plan
 
Thank you for the opportunity to provide comments/recommendations related to monitoring
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ARTICLE


Abstract Flocking bird species tolerate an approaching hu-
man up to a certain distance. We measured this distance,
i.e., flight distance, to an approaching small boat for 11
waterfowl species. The flight distances correlated positively
with flock size and species diversity (Shannon index H�) in
species that showed relatively short flight distances when
they were in a single-species flock. However, we did not
observe such a correlation for single-species flocks that
showed relatively long flight distances. Only pochards
(Aythya ferina), a species with large individual variation in
flight distances, showed a positive correlation between flight
distance and flock size in both single- and multispecies
flocks. Flight distance seemed to be affected by usage of the
water area: flight distances tended to be longer for water-
fowl species that use a water area for foraging than for those
that use it primarily for resting. Thus, the behavior of ac-
tively foraging species may be more affected by human
disturbances than that of resting species.


Key words Flight distance · Flock composition · Human
disturbance · Usage of water area · Waterfowl species


Introduction


Flocking bird species tolerate an approaching human up to
a certain distance within which they attempt to escape. This
distance (flight distance) can be used to determine the effect
of human disturbance on wild birds, and there are numer-
ous studies that report how human activities affect terres-


trial birds (Stalmaster and Newman 1978; Dhindsa and
Boag 1989; Kenney and Knight 1992; Greig-Smith 1981;
Cooke 1980; Roberts and Evans 1993).


Some authors have studied the effects of human
activities on waterfowl (Batten 1977; Boyle and Samson
1985; Korschgen et al. 1985; Banford et al. 1990; Klein
1993; Rodgers and Smith 1997). The waterfowl species
in these studies include Pelecaniformes (e.g., pelicans and
cormorants), Ciconiiformes (e.g., egrets and herons), and
Charadriiformes (e.g., plovers), but the information on
Anseriformes (e.g., ducks), which is one of the most com-
mon waterfowl in winter in Japan, is rather limited. More-
over, there are few studies on waterfowl species in which
flight distances are measured and discussed in relation to
flock composition (but see Rodgers and Smith 1997).


Many migrant wintering waterfowl species in Japan,
especially ducks, assemble to forage and rest at water areas
that are used for human activities such as fishing and boat-
ing. Therefore, it is of interest from not only an ethological
but also a conservation perspective how these waterfowl
respond to human disturbance and what factors influence
their behavior, because fishing and boating, which are popu-
lar recreations, may disturb habitats and decrease water-
fowl numbers.


We report here on flight distances of waterfowl flocks
disturbed by an approaching boat and discuss factors that
influence the flight distances of waterfowl. We determined
whether (1) flight distances varied among species and be-
tween single- and multispecies flocks and (2) flight distances
were affected by flock characteristics (size and diversity),
usage of water area (resting versus foraging), body mass,
and muscle mass per body mass.


Methods


The study was conducted between January 18 and 22, 2000,
on the north and south parts of Lake Biwa, Lake Nishinoko,
and Takayama Dam Lake (Fig. 1). Total survey times were
6, 4.5, 3, and 4h for north and south parts of Lake Biwa,
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Lake Nishinoko, and Takayama Dam Lake, respectively.
Flight distances were measured using a Laser Range Finder
(model 200400; Bushnell, USA). The procedure for measur-
ing flight distance was (1) locate a target flock, (2) record
characteristics of the flock (the number of birds and spe-
cies), (3) approach the flock by a small boat (with a 9.9-hp
outboard motor; Yamaha, Japan) at a speed of 10km/h, and
(4) record the distance at which the birds (or each species)
of the flock flew off. Time interval between the approaches
was within 5 min. During the interval, we could move in the
opposite direction of the flying birds about 200m to find a
new flock unlikely to have been disturbed by the previous
approach. We did not identify individual birds during the
study; therefore, a few individuals may have been ap-
proached more than once. However, as the study areas were
large and there were many waterfowl in the area, the
chances of repeated observations of an individual were
minimal. Because of uneven sampling effort we had to pool
data from different lakes. In most cases, all members of the
approached flock flew off almost simultaneously, but we
measured the flight distance for the bird of each species that
flew off first.


In data analysis, we defined a flock composed of single
species as a single-species flock and those with more than
one species a multispecies flock. We measured 201 flight
distances of single-species flocks and 152 flight distances for
63 multispecies flocks in total. We also grouped the water-
fowl species into two groups: “resting species” and “forag-
ing species” according to diet and foraging patterns, based
on Haneda (1952, 1954, 1962). Resting species use a water
area mostly for resting and mainly forage on a land-based


diet such as nutritious nutlets and seeds (more than 50% of
total diet), whereas foraging species have a mainly aquatic
diet such as aquatic plants, insects, and mollusks (more than
50% of total diet). However, for wigeons, Haneda (1962)
reported that more than 50% of the diet was aquatic, but
Takeshi Watanabe (unpublished data) observed that
wigeons in Kinki district, where the present study was
conducted, forage mainly on land-based diets. Therefore,
we considered this species a resting species. Resting
species observed in the survey were green-winged teals
(Anas crecca), wigeons (A. penelope), mallards (A.
platyrhynchos), spot-bill ducks (A. poecilorhynchoa), gad-
walls (A. strepera), and mandarin ducks (Aix galericulata).
Foraging species observed were shovellers (Anas clypeata),
falcated ducks (A. falcata), pochards (Aythya ferina), tufted
ducks (A. fuligula), and Bewick’s swans (Cygnus bewickii).
A statistical test revealed that it did not affect this grouping
whether the waterfowl species was Anas or the other genus
(Fisher’s exact test; P � 0.24). Thus, phylogenetic bias
affecting the grouping of water area usage is negligible. The
values for body mass and muscle mass per body mass for
each waterfowl species used were obtained from Haneda
(1961).


Results


Waterfowl species and flight distance


Mean flight distance of waterfowl species varied between
64.5m (gadwalls) and 160.0m (Bewick’s swans) and be-


Fig. 1. Map of the study areas
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tween 82.7m (wigeons) and 141.5m (Bewick’s swans) in a
single-species flock and a multispecies flock, respectively
(Table 1). Significant interspecies difference was found for
single-species flocks (Kruskal–Wallis test, H � 58.94, 10 df;
P � 0.01), but not for multispecies flocks (H � 14.01, P �
0.05). Variation of mean flock size among species were not
responsible for the interspecies difference of flight distance
in single-species flock (Kendall’s rank correlation; n � 11, τ
� 0.02, P � 0.05). Gadwalls, wigeons, spot-bill ducks, and
green-winged teals, which showed relatively short flight dis-
tances in single-species flocks, had longer flight distances in
multi- than in single-species flocks, but the rest of the spe-
cies did not show this trend (see Table 1). Larger flock size
in multispecies flocks of those four species did not seem to
be responsible for this trend, because not only those four
species but also other species, except for mandarin ducks
and Bewick’s swans, showed larger flock size in multispecies
flocks (Table 1).


The mean flight distance in single-species flocks for
resting species (mean � SD, 78.9 � 15.1m; n � 6) was
significantly shorter than that for foraging species (122.9 �
30.1m, n � 5; U test, U � 2, P � 0.05). In multispecies
flocks, there was no significant difference in mean flight
distance between “resting” and “foraging” species (99.0 �
13.5m, n � 6 and 116.0 � 17.3m, n � 5 for resting and
foraging species, respectively; U � 7, P � 0.05). Flight dis-
tance of a multispecies flock composed of only resting spe-
cies was significantly shorter than that with foraging species
(85.5 � 29.1m, n � 29 and 110.5 � 54.8m, n � 37; U test, U
� 372, P � 0.05). Flock size of multispecies flocks did not
show this tendency (17.6 � 18.5 and 35.1 � 49.3 for flock
without and with foraging species, respectively; U � 510,
P � 0.05).


Neither body mass nor muscle mass/body mass cor-
related with mean flight distance of waterfowl species in
single-species flocks (n � 10; body mass, τ � 0.345, P � 0.05;
muscle mass/body mass, τ � 0.07, P � 0.05), suggesting that
physical characteristics did not affect the flight distance.


Time of day (morning or afternoon) did not influence
the flight distance for each species except for mallards in
multispecies flock [mean � SD of mallards, 123.6 � 57.4 m


(n � 12) and 78.0 � 20.1 m (n � 7) for morning and after-
noon, respectively; U test, U � 18.5, P � 0.047], but flock
size of mallards in multispecies flock did not differ between
time of day (34.7 � 33.7 and 20.6 � 20.8 for morning and
afternoon, respectively; U test, U � 28.5, P � 0.25).


Flock characteristics and flight distance


Positive correlation between flock size and flight distance
was found in 5 of 11 species (gadwalls, wigeons, spot-bill
ducks, pochards, and mallards) in pooled data (Table 2).
However, only pochards showed consistent correlation
between flock size and flight distance in both single- and
multispecies flocks. The diversity index (Shannon index,
H�) of flocks was positively correlated to flight distance in
gadwalls, wigeons, spot-bill ducks, and green-winged teals
(Table 2). Because these species did not show correlation
between flock size in multispecies flocks and flight distance,
the diversity of flocks certainly affected the flight distance
of these species. All these species showed relatively short
flight distance in single-species flocks (see Table 1). Species
that showed relatively long flight distances in single-species
flock did not show a significant correlation between diver-
sity of flocks and flight distance (Tables 1, 2). Flight dis-
tances in a single-species flock of the foregoing six species
that showed correlation between flight distance and flock
characteristics (77.4 � 42.6 m, n � 131) were shorter than
those of the other species (119.8 � 54.9m, n � 70; U �
2265.5, P � 0.01). Therefore, flock characteristics affected
flight distance for species that showed relatively short flight
distance in single-species flocks.


Usage of water area seemed to affect the relationship
between flock characteristics and flight distance: five species
of the six species that showed significant correlation be-
tween size or diversity of flock and flight distance were
“resting species,” and four species of the five species that
showed no significant correlation between flock characteris-
tics and flight distance were “foraging species.” However,
this tendency approached but did not achieve significance
(Fisher’s exact test; P � 0.067).


Table 1. Summary of the survey


Species Type Flock size [mean � SD (n)] Flight distance (m) [mean � SD]


ssf msf difference ssf msf difference


Gadwalls R 3.1 � 1.8 (19) 27.2 � 32.9 (25) P � 0.01 64.5 � 16.6 107.2 � 52.9 P � 0.01
Wigeons R 6.6 � 10.7 (38) 29.6 � 45.3 (27) P � 0.01 67.7 � 35.2 82.4 � 19.6 P � 0.01
Spot-bill ducks R 4.6 � 5.6 (17) 23.9 � 30.8 (14) P � 0.01 69.3 � 37.5 91.1 � 35.6 P � 0.05
Green-winged teals R 5.5 � 5.4 (15) 25.5 � 44.0 (12) P � 0.05 76.3 � 57.6 93.2 � 36.8 P � 0.05
Pochards F 11.6 � 19.8 (15) 47.4 � 55.5 (21) P � 0.01 88.6 � 34.8 104.9 � 51.5 n.s.
Mandarin ducks R 16.5 � 16.6 (21) 38.0 � 7.1 (2) n.s. 96.0 � 39.3 117.5 � 9.2 n.s.
Mallards R 5.6 � 9.9 (28) 29.5 � 29.8 (19) P � 0.01 99.3 � 53.1 106.8 � 51.5 n.s.
Falcated ducks F 2.9 � 2.5 (12) 11.6 � 10.6 (9) P � 0.01 103.7 � 51.6 100.4 � 41.1 n.s.
Shovellers F 1.3 � 0.6 (12) 50.1 � 60.7 (7) P � 0.01 114.2 � 64.4 107.0 � 38.0 n.s.
Tufted ducks F 5.1 � 4.0 (15) 54.6 � 60.8 (14) P � 0.01 148.0 � 61.9 139.0 � 73.3 n.s.
Bewick’s swans F 11.1 � 6.9 (9) 44.5 � 27.6 (2) n.s. 160.0 � 26.9 141.5 � 82.7 n.s.


Type, type of water area usage; R, resting; F, foraging (see text); ssf, single-species flock; msf, multispecies flock; difference, difference between
single- and multispecies flocks tested by U test; n.s., not significant
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Discussion


Previous studies on flight distance of terrestrial birds re-
ported that the flight distance varies depending on species,
age of flock members, and size of the flocks (Dhindsa and
Boag 1989; Burger and Gochfeld 1991). Our results re-
vealed that there were interspecies differences in flight dis-
tances and consistency of the relationship between flight
distance and that flock characteristics (e.g., single- versus
multispecies flock) also depended on species. There were
two types of waterfowl showing different response in flight
distances to human disturbance: (1) species showing rela-
tively short flight distances that are also affected by flock
size and diversity (gadwalls, wigeons, spot-bill ducks, green-
winged teals, and pochards, mallards; type 1), and (2) spe-
cies showing relatively long flight distances in single-species
flocks that are not affected by flock characteristics (manda-
rin ducks, falcated ducks, shovellers, tufted ducks, and
Bewick’s swans; type 2).


Numerous authors have discussed the effect of vigilant
individuals on flight in birds (Batten 1977; Cooke 1980;
Greig-Smith 1981). Matsuoka (1994) tested and partially
supported this effect with the brown-eared bulbul,
Hypsipetes amaurotis. These authors have concluded that
because a flock may react in accordance with its most vigi-
lant member and that there is a greater chance of having at
least one alert member in larger flocks, flock size positively
affects the flight distance. This concept may explain the
tendency that flight distances of multispecies flock of type 1
species were longer than those of single-species flock be-
cause a multispecies flock, at least for some species (type 1),
may translate to the higher likelihood of more vigilant spe-
cies (type 2) in the flock. The finding that multispecies flocks
with foraging species showing a relatively longer flight dis-
tance exhibited greater flight distances than those without
them also supports the explanation.


It is interesting that, in the present study, consistent cor-
relation between flock size and flight distance was found


only in pochards, especially in a single-species flock.
Pochards showed a large variation in flight distance; the
coefficient of variation was 0.61 when the flock was com-
posed of only one bird (n � 6), which is the largest value
among the waterfowl studied (0.22–0.61). This large indi-
vidual difference in flight distance is a possible reason why
flight distance in pochards correlates to size rather than
diversity of the flock.


What factors affect the vigilance of waterfowl species?
For example, flight distance may be influenced by the flight
ability of species such as easiness of takeoff (Cooke 1980;
Burger and Gochfeld 1991). Thus, species with heavy body
mass or small muscle mass/body mass should show long
flight distances, but this is not the case for waterfowl species
in the present study. Rodgers and Smith (1997) also re-
ported no correlation between body size and flight distance
in waterfowl in Florida.


The flight distances of resting species tended to be af-
fected by flock characteristics (size or diversity), but those
of foraging species were not affected. Flight distances of
foraging species in single-species flocks were significantly
longer than those of resting species. These observations
suggest that usage of water area has a role in determining
the flight distance of waterfowl species. For foraging
species, long flight distance is likely influenced because of
the trade-off of vigilance with foraging. Barbosa (1995,
1997) reported that different vigilance rates result in differ-
ent flocking behavior in waders; tactile hunters tend to
make larger flocks than visual hunters to avoid predators.
Thus, the behaviors of species that have to trade off be-
tween vigilance and foraging may be strongly affected by
predation risk. As for the foraging species in the present
study, they correspond to tactile hunters among wading
birds because foraging species have to dive for foraging.
This finding suggests that the foraging species are under
greater predation risk and are more sensitive to approach-
ing strangers than are resting species. Another possible and
compatible explanation for the longer flight distance of
foraging species is that these species use rather open water
area for foraging. Thus, the birds can become aware of
strangers approaching.


If the foregoing interpretation is correct, we predict
that flight distances of fish-eating waterfowl such as
goosanders (Mergus merganser) or common cormorants
(Phalacrocorax carbo) and little grebes (Tachybaptus
ruficollis) should be relatively long and should not be
affected by flock characteristics. This prediction is testable
but further studies are required.


The present results indicate that effects of human distur-
bance on waterfowl depend on species and flock character-
istics. Thus, effects of intensive boating activity should be
considered for the management of waterfowl species.
For example, bass fishing using a small motorboat is very
popular in these days, but intensive boat-fishing activity at
shallow water areas that are rich in aquatic plant and
benthos and are favorable for sensitive foraging species of
waterfowl should be restricted, even if the area is good for
fishing.


Table 2. Correlation between flight distance (FD) and flock character-
istics (size and diversity)


Species Type FD vs. flock size FD vs. H�


ssf msf pool


Gadwalls R n.s. n.s. 0.28 0.39
Wigeons R 0.25 n.s. 0.30 0.27
Spot-bill ducks R 0.36 n.s. 0.44 0.36
Green-winged teals R n.s. n.s. n.s. 0.39
Pochards F 0.41 0.27 0.32 n.s.
Mandarin ducks R n.s. n.s. – –
Mallards R n.s. n.s. 0.22 n.s.
Falcated ducks F n.s. n.s. n.s. n.s.
Shovellers F n.s. n.s. n.s. n.s.
Tufted ducks F n.s. n.s. n.s. n.s.
Bewick’s swans F n.s. n.s. – –


Diversity, Shannon index (H�); Type, type of water area usage; R,
resting; F, foraging (see text); ssf, single-species flock; msf, multispecies
flock; pool, pooled data
Values are Kendall’s τ (P � 0.05); ns, not significant; –, cannot be tested
because of small sample sizes
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Responses of wintering Brent Geese to human disturbance
N . W . O W E N S


This paper describes the effects o f  human 
disturbance on Dark-bellied Brent G eese  
B ran ta  bernicla bernicla  wintering in Essex 
in 1973—1974 and 1974—1975 in terms of:
(a) the restriction o f  feeding area; (b) the 
effects on feeding behaviour and flighting. 
The study was one o f  four interrelated 
studies o f  Brent G eese, initiated by the 
proposal to reclaim the M aplin Sands (an im ­
portant Brent G oose feeding area) to build 
the third London airport.


Methods
The study area included all the coastline  
between the River Colne and Leigh M arsh in 
Essex (Figure 1). Seasonal changes in the 
numbers and precise distribution o f  geese were 
recorded on 1 :25 ,000  outline m aps, and also 
the nature and intensity o f  disturbance and 
local m ovem ents o f  geese. The am ount o f  
feeding time lost, and the extra time in flight,


through disturbance were determined. A n area 
w as selected  and o b servation  begun 10 
m inutes after arrival, to allow the geese to 
settle, from at least 200  m aw ay. O nce a minute 
the number o f  geese present, the proportion o f  
geese feeding, in eighths, and the number o f  
geese in flight, were recorded. The time and es­
timated distance from the geese o f  every distur­
bance were also recorded within each minute.


A  count or good estim ate o f  the number o f  
flying birds was m ade once every minute, 
and an estim ate, in eighths, o f  the proportion 
o f  the flock that held their necks below  
horizontal. (Birds occasionally  held their 
heads low  for other reasons than feeding.) 
The accuracy o f  these estim ates w as checked  
in flocks o f  known size by counting accurate­
ly the number o f  birds with their heads 
down, im m ediately following an estim ate in 
eighths. The latter m ethod w as found to 
give a reasonable estim ate o f  the proportion 
o f  birds with heads dow n (r =  0 -96; p <  
0-001; Figure 2).


Figure 1. The study area.
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Percent
Figure 2. The relationship between estimates by eighths and percentage estimates by actual head 
counts o f the proportion of geese with their heads down (feeding).


linear regression 
y =  11-OX + 7-9


—  _ _  idea l slope


Sampling methods
Six sites, nam ely the Coinè, G oldhanger and 
St Lawrence Bay (Blackwater), the D engie  
Peninsula, Leigh M arsh, and Foulness, were 
chosen for quantitative study. This selection  
ranged from little disturbed to very disturbed 
sites and at tim es supported about two-thirds 
o f  the British and one-third o f  the world pop­
ulation o f  Brent in 1973—1974. In each area 
it was possible to spread watches evenly over 
the tidal cycle and fairly evenly between 
dawn and dusk, though there was a tendency  
to watch slightly more frequently between 
0 9 .0 0 -1 1 .0 0  hrs and between 1 4 .0 0 -1 6 .0 0  
hrs. M ost data  w ere co llected  betw een  
Novem ber and February. A t Leigh and 
G o ld h a n g e r ,  c o m p a r a t iv e  d a ta  w ere  
collected in early and late winter.


Estimation of feeding time lost as a result of 
disturbance
The effects o f  disturbance rarely lasted  
longer than 20 m inutes after a disturbance 
ceased. Thus the percent o f  time spent


feeding w as estim ated firstly when there had 
been no disturbance for at least 20  minutes, 
and secondly throughout disturbed and un­
disturbed periods. The difference between the 
two estim ates gives a m easure o f  the propor­
tion o f  their tim e that geese were prevented 
from feeding by disturbance. This measure, 
unlike m ost m easures, is unaffected by the 
extent to which birds com pensated for dis­
turbance by feeding m ore during undisturbed 
tim es. Such  a m easure w as necessa ry  
because the extent o f  com pensation could  
not be determined. The lost feeding time 
com prised disturbance flights, walking or 
swimming aw ay from a feeding area, and 
simply head-raising.


Experimental disturbances
G oose flocks feeding on saltmarsh in North  
Norfolk were disturbed experimentally in 
February and M arch. Standard approaches 
were m ade on foot, wearing a bright red 
jacket. The distance between the observer 
and the nearest bird when the flock flew up 
was m easured by pacing.
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R esponses to disturbance


When mildly alarmed, Brent G eese put their 
heads up briefly, but qu ick ly  resum ed  
feeding. W hen som ewhat m ore alarmed, they 
stopped  feed ing for longer, som etim es  
walking aw ay and calling. W hen severely 
disturbed they took flight, often resettling in 
the sam e place after d istu rb ances by  
aerop lan es or ioud n o ise s , but usually  
leaving when disturbed by people on the 
ground. G eese re-alighted in dense flocks, 
gradually spreading out to feed, som etim es 
by further flighting away from the main 
group o f  birds. The disturbance behaviour o f  
a flock m ay be determined by the behaviour 
o f  its m ost nervous members, since a few  
geese taking flight tended to cause the whole  
flock to follow . Adults with families spend  
more time with their heads raised. These  
‘sentinels’, probably m ales, often first gave  
warning o f  potential danger, though they  
were not necessarily the first to fly.


Brent G eese were particularly susceptible  
to disturbance by aircraft, and any ’plane 
below about 500 m and up to 1-5 km away  
could put them to flight. Slow, noisy aircraft 
were especially harmful, and helicopters 
caused widespread panic. The geese were 
very slow  to becom e habituated to aircraft, 
though at Leigh Marsh in January-February  
they did cease responding to the transport 
planes that took off regularly from Southend


R esu lts Airport. Other low-flying aircraft continued  
to cause disturbance throughout the winter 
(Table 1).


Large birds with a slow  wingbeat such as 
G reat Black-backed G ulls L aru s m arinus, 
H erons A rdea  cinerea  and Hen Harriers C ir­
cus cyaneus were also liable to put the geese 
to flight. Even Carrion Crows Corvus corone 
landing near a goose flock caused birds to 
raise their heads briefly. The intensity o f  
response to aircraft and their slowness to 
habituate to them m ay have been partly a 
result o f  the visual resem blance o f  aircraft to 
large birds. Kestrels F alco tinnunculus, 
Merlins F. colum barius and Sparrowhawks 
A ccip iter nisus did not alw ays cause distur­
bance, though geese som etim es flew up when 
these raptors caused waders to give alarm  
calls.


A t low  tide, disturbance w as caused by 
bait-d iggers, b ird-w atchers, and people  
walking out to m oored boats or shellfish 
beds. A t high tide disturbance w as often  
caused by people on the shore. There w as a 
decrease during the winter in the distance at 
which people at Leigh and Goldhanger put 
Brent G eese to flight (Figure 3). Before N ew  
Year, about one-third o f  people approaching 
to within 100 m put birds to flight, whereas 
after N ew  Year only 12% o f  people did so at 
this distance (p < 0-001). In early winter it 
was not possible to approach the geese more 
c lo se ly  than 50 m. In J a n u a ry -M a rch  
however, twelve observations were m ade o f


Table 1. The frequency of disturbing incidents that put some or all of the Brent Geese being watched to 
Sight.


Tota! Mean Number o f disturbances by:—
Time of time time


Place year watched between People on Aircraft Loud noises
(mins) disturbances the ground


(mins) (a) (b) (c) (d) (e) (f) (g) (h) (i) (j) Total


C J an—Mar 1179 147 1 1 1 4 1 8
G N ov-D ee 1439 60 10 1 1 7 2 3 24
G Feb-M ar 1428 179 2 1 1 4 8
G Jan-Feb 452 75 5 1 6


(weekends)
S Feb—Mar, Nov 611 76 4 1 1 1 1 8
D N ov-M ar 1958 218 2 3 4 9
F Oct 581 290 2 2
L Nov— Dec 862 32 14 4 6 3 27
L J an—Mar 947 118 1 2 4 1 8
L O ct-N ov 600 25 7 3 10 4 24


(weekends)
Totals: 167 h 37 m 46 3 10 35 11 1 2 5 6 5 124


C =  Colne, G =  Goldhanger, S =  St Lawrence Bay, D =  Dengie, F =  Foulness, L =  Leigh.
(a) on shore or seawall; (b) wildfowlers; (c) bait-diggers; (d) small propellor-driven aircraft; (e) transport 


aircraft; (f) jet aircraft; (g) helicopters; (h) boats with outboard engines; (i) army explosives; (j) gun shots.
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Figure 3. The distances at which people on the 
ground put Brent Geese to flight in early and late 
winter. Vertical scale shows percentage of distur­
bances that occurred at each distance.


people com ing within this distance, and on 
only four occasion s were the geese put to 
flight. A t Leigh, geese som etim es stayed on 
the ground when people cam e as near as 20  
m to them.


Experimental approaches to flocks o f  
between 6 and 400  geese on the Norfolk salt- 
marshes show ed that there w as a tendency  
for larger flocks to take flight at greater dis­
tances (r =  0 -67; n =  22; p <  0 -0 0 1 ; Figure 
4).


S 30 0


2 00  3 00


Flock size


Figure 4. The distances at which flocks of different 
size were put to flight by experimental disturbances 
in north Norfolk in February-March 1974 and 
1975.


B ren t G e e s e  le a r n e d  th e  d a n g e r s  
associated with particular places. For exam ­
ple at the C olne salting, m uch used by wild­
fowlers, geese in February could not be ap­
proached within 500 m, whereas the same 
geese could be approached to within 150 m 
on the Colne mudflats. Similarly, they were 
more easily disturbed when on novel feeding 
areas, such as fields behind the sea wall. For 
exam ple, during an undisturbed 90  minute 
watch o f  birds feeding on winter wheat at 
Dengie on 8th January 1974 (soon after they 
started feeding over the sea wall), 34% o f  the 
time w as spent feeding, com pared with a 
mean o f  59% on intertidal areas at Dengie. 
Large boats rarely caused disturbance, being 
generally in deep water. Even when they did 
com e close, in the Colne estuary, the birds 
ignored them. Yachts, too , rarely disturbed 
Brent G eese, but small boats with noisy out­
board engines caused them to take flight.


Brent G eese quickly becom e habituated to 
m ost sounds. Unexpected ones, such as near­
by gun shots from  wildfowlers, usually put 
the geese to flight. Similarly, the first shots o f  
the day at the Colne A rm y ranges caused  
geese to leave the saltings for the mudflats. 
They quickly returned however, and ignored 
all subsequent firing that day. A t Foulness, 
the extremely loud but regular bangs made 
during w eapon testing caused little reaction  
after the first weeks. Brent G eese fed un­
disturbed 50  m from  p a ssin g  trains at 
Leigh Marsh.


W h en  d is t u r b a n c e s  o c c u r r e d  v e ry  
frequently, birds appeared to becom e more 
easily disturbed on subsequent occasions. 
For exam ple, three people walking on the 
Z ostera  beds at Leigh in Novem ber ap­
proached Brent G eese three times in the 
space o f  one hour. A t the first approach, the 
birds flew up when the people were about 
2 00  m away, at the second approach 600  m, 
and on the third at 800 m.


Effects o f  d isturbance on distribution an d  
m ovem ents


Brent G eese were not totally excluded by dis­
turbance from any large areas with suitable 
food . G eese  avo ided  heavily  disturbed  
feeding sites in early winter but used all such 
areas later, as food stocks becam e depleted 
elsewhere. A t Leigh M arsh, for exam ple, the 
geese at first avoided the area around the 
north-east corner o f  T w o Tree Island, close  
to the town o f  Leigh, a cockle processing  
depot, a car park, and the railway. In the se­
cond half o f  N ovem ber, however, only the 
disturbed parts o f  the Z o stera  bed remained
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Key-flock sizes \


•  0 - 9 9
•  1 0 0 -4 9 9  
0 5 0 0 -9 9 9  


^  1000 -1 9 9 9


Iffl] cggfST" area____________
16-1 -74
Total o f 347geese


Le igh—o n -S e a


by people on the shore at Leigh-on-Sea.


17-1-75
Total o f 1150 geese


green and the birds started to feed there 
(Figure 5). A  similar pattern occurred in the 
north Blackwater (Figure 6), and in all the 
other major feeding areas where there was 
disturbance from the shore. The geese only  
penetrated narrow creeks without all-round 
visibility when other areas had been depleted 
o f  food (Figure 7).


Frequency a n d  in tensity  o f  d isturbances p u t­
ting geese to flig h t


In 168 hours o f  observation o f  geese at the 
se lected  sites, hum an d istu rb ance that 
caused som e birds to fly occurred on average 
once every 81 minutes. Forty-eight percent 
o f  disturbances were by people (m ostly on 
the shore), 39% by aircraft (m ostly small 
propellor-driven planes), 9% by loud noises 
and 4% by small boats. Figures for the 
separate study sites are given in Table 1. 
Leigh Marsh, early in the winter, was the


23-11-74
Total o f 1390 geese


K ey-flock  sizes


•  0 -9 9
•  100 -249


0  2 5 0 -4 9 9


0 5 0 0 - 9 9 9


||  I I I  Areas occupied 
lU lJ  o f high tide


Figure 6. The distribution of Brent Geese in the Figure 7. The distribution of Brent Geese near
north Blackwater before and after habituation to Mersea Island, illustrating the penetration of
disturbance by people on the northern shore. narrow creeks in late winter.
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m ost disturbed study area, disturbances o c ­
curring about once every 30  minutes. This 
w as about tw ice  the frequency o f  the 
Blackwater estuary. Dengie, the Colne and 
Foulness were relatively undisturbed. A ir­
craft and people on  the shore caused  
flighting in all areas except Foulness, where 
Arm y restrictions largely prevented these 
sources o f  disturbance. Bait-diggers caused  
som e flighting at Goldhanger, D engie and 
Leigh, and boats at Leigh and St Lawrence. 
Flighting was caused by gun shots on the 
C o ln e  and  B la ck w a te r  and by A rm y  
explosions on the C olne and Foulness.


D istu rb an ces by aircraft on  average  
caused about tw ice as m any geese to take 
flight as disturbances by people (d =  5-3; 
p < 0-001 ; Table 2), largely because the area 
affected by an aircraft tended to be larger 
than that affected by a person on the ground. 
Taking into account their lesser frequency, 
aircraft caused about 1-6 tim es as m uch dis­
turbance as people.


Table 2. The relative effectiveness of people and 
aircraft at putting geese to flight.


Mean percentage 
of geese taking No. of


flight observations


People
Aircraft


38 ± 4-7 
77 ± 3-6


51
30


Feeding tim e lost


G eese lost time from  feeding by disturbance 
in all areas throughout the winter except at 
Leigh in late winter (Table 3). Over all areas,


disturbance prevented geese from feeding for 
ar, average o f  3-5%  o f  their time. The  
greatest losses o f  feeding time were at 
weekends at Leigh and Goldhanger.


When the tide was out, there was a large 
area in which displaced Brent G eese could  
resettle, and so feeding could be resumed  
very quickly. Around high tide however, the 
availab le feed in g  sp ace  w as relatively  
crowded and m ore likely to be disturbed. 
Disturbed geese then tended to fly out and sit 
on the water, only returning to feed when the 
d isturbance had passed . A  sign ificantly  
greater am ount o f  feeding time was lost per 
disturbing incident in the six hours around 
high tide than in the six hours around low  
tide (p <  0 -0 0 1 , M ann-W hitney U-test). 
Thus walkers on the shore at high tide 
caused a greater loss o f  feeding time than 
bait diggers at low  tide.


The proportion o f  time spent in food- 
seeking activity in daylight in 1973—1974 
was probably close to the m axim um  possi­
ble. Undisturbed birds with their heads up, 
although counted as not feeding, were usual­
ly foraging (walking to the next patch o f  
food). Very few birds were seen resting, 
except when the tide com pletely covered the 
feeding grounds. The proportion o f  time 
spent feeding in E nterom orpha  areas was 
smaller than on Z o stera  areas in 1 9 7 3 -1 9 7 4  
(p <  0 -0 5 , M ann-W hitney U-test). This was 
largely because birds on E nterom orpha  
spent a greater proportion o f  their time 
foraging, not because they rested more. 
G eese on Z o stera  in early winter spent a 
much greater proportion o f  time feeding in
1 9 7 3 -1 9 7 4  than in 1 9 7 4 -1 9 7 5  (Table 3). 
The difference w as due to birds in the latter


Table 3. The feeding time lost as a result of disturbance.


% Time
% Time % Time disturbance, Time


Place Months Year feeding, no feeding, prevented watched
disturbance overall feeding mins


(A) (B) (A-B)


Colne, mudflats Feb-M ar 1973 41-8 41-1 0-7 235
Colne, saltings Feb-M ar 1973 91-1 90-3 0-8 209
Goldhanger Nov—Dec 1973 64-3 61-2 3-1 519
Goldhanger Feb-M ar 1974 50-0 48-0 2-0 581
Goldhanger Jan-Feb 1974 51-9 44-8 7-1 295


(weekends)
St Lawrence Bay Feb-M ar, Nov 1973 67-8 63-3 4-5 501
Dengie Mar, Nov, Dec 1973 59-3 57-3 2-0 435


Jan -F eb 1974
Foulness Oct 1973 82-4 80-5 1-9 581
Leigh N ov-D ee 1973 79-3 74-4 4-9 862
Leigh Jan-M ar 1974 62-7 62-9 +0-2 697
Leigh O ct-N ov 1974 53-3 41-6 11-7 600


(weekends)
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season resting at low tide, and m ay have 
been related to the small number o f  young  
birds. Later however, birds fed throughout 
the tidal cycle.


Brent G eese fed at night throughout the 
winter, som etim es in cloudy weather, and on 
quite sparse E nterom orpha, for exam ple in 
the Blackwater in January and February. 
H owever, geese appeared not to feed so in­
tensely at night as during the day, m ostly  
feeding at mid-tide as the water lifted the 
food off the mud.


E xtra  tim e spen t in flig h t 


A flight was considered to be due to distur­


bance when there was a clear causal connec­
tion between a disturbing incident and a 
flight o f  geese, and also when birds flew back  
to their feeding grounds after disturbance 
had passed. In the absence o f  disturbance, 
Brent G eese spent an average o f  1-1% o f  
their time in flight (Figure 8). The total time 
spent flying was highly correlated with the 
am ount o f  flying caused by disturbance (r =
0 -93; n =  11; p <  0  001). In the Blackwater 
and at Leigh Marsh, disturbance caused the 
am ount o f  flying to more than double, and at 
Leigh at weekends in early winter, Brent 
G eese spent an extra 5-5%  o f  their time in 
flight. Over all areas and tim es o f  year, dis­
turbance caused an extra 1-7% o f time to
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KEY
C = Colne 
G = Goldhanger 


»Se S = St Lawrence Bay 
D = Dengie 
F = Foulness 
L= Leigh 
e = early winter 
I = late winter 
w=weekends


Gl


G wl


Percent time in fligh t due to disturbance 
Figure 8. The relationship between the amount of flying due to disturbance and the total amount of 
flying.


1 2  3  4  5  6







12 N. W. Owens


be spent in flight.
On som e occasions, disturbance caused  


birds to make ‘norm al’ flights to other 
feed ing areas earlier than they  w ould  
otherwise have done. This partly com pen­
sated for the effects o f  disturbance. Thus, the 
amount o f  flying not due to disturbance 
tended to decrease as the am ount o f  distur­
bance flying increased (r =  0 -71; n =  10; 
p < 0 -01; Figure 9).


2


<b£ ®
_Q ®


I  1 ■T30
~o
1 .
cd)
<D ®®


1 2  3  4


Percent due to  disturbance


Figure 9. The relationship between the amount of 
flying due and not due to disturbance.


D iscussion and conclusions


R estriction o f  feed in g  area


At high bird densities, feeding rates in som e 
wader species m ay be depressed (G oss- 
Custard 1970). It is probable that similar 
effects occur in Brent G eese, and these could 
be made worse through the restriction o f  
feeding area by disturbance. H owever, since 
this restriction occurred in early winter when 
there w as still plenty o f  food, the effects were 
probably slight.


Feeding areas with restricted visibility 
were at first avoided but were used when 
other areas had been eaten out (for example 
around M ersea Island). Narrow estuaries in 
Suffolk and Essex, such as the Orwell, Stour 
and Crouch, supported proportionally fewer 
geese than other feeding areas, and were the 
only Essex feeding areas that were under 
capacity in 1 9 7 3 -1 9 7 4  (K. Charman, pers, 
com .). This w as probably a result both o f  
restricted visibility and o f  the greater ‘edge


effects’ in small feeding areas. An additional 
cause could be the reduced tolerance o f  
larger flocks to  disturbance. Apparently the 
maximum as well as the mean distance at 
which geese were disturbed increased with 
increasing flock size. Thus sm all flocks m ay 
have tolerated conditions in narrow estuaries 
better, and reducing disturbance therein 
would therefore not necessarily greatly im ­
prove their holding capacity for Brent Geese.


Effects on fe ed in g  behaviour a n d  fligh ting


Disturbance would be harmful if  it con ­
sistently resulted in birds losing more energy 
(through extra flying and lost feeding time) 
than they were able to make up by food in­
take. Disturbance was m ost intense at Leigh 
Marsh and the Blackwater. For example, at 
Leigh on weekends in 1 9 7 4 -1 9 7 5 , geese 
were prevented from feeding for 11-7% o f  
their time and an extra 5-5%  o f  time was 
spent in flight. On weekdays the figures were 
4-9%  and L 5%  respectively. Ringing results 
have shown that som e individual Brent 
G eese m ay sta y  in one area, and so  
experience in ten se  d isturbance, for 3—4 
months at a stretch (A . St Joseph & T. 
B ennett, pers. com .). The lo w  digestive  
efficiency o f  geese (Owen 1972) and the 
restriction o f  feeding by the tide suggests that 
Brent G eese are likely to spend m ost o f  their 
available time feeding. Except in early winter
1 9 7 4 -1 9 7 5 , Brent G eese appeared to feed in 
daylight hours as intensively as tide and food  
availability allowed. Similarly, Rudge (1970) 
described Brent G eese on Foulness as spend­
ing an increasing proportion o f  their time 
feeding as the Z o stera  becom es depleted, 
spending all o f  the, shorter, days on the 
Z o s te r a  beds by m id-N ovem ber. From  
about m id-Novem ber onwards it therefore 
seem s unlikely that Brent G eese could have 
com pensated for intense disturbance except 
by feeding more at night. Pink-footed A nser  
b ra ch yrh yn ch u s, G reylag  A . a n ser  and  
W hite-fronted A . a. albifrons G eese are 
known to increase their nocturnal feeding 
when intensive daytim e shooting occurs 
(Newton & Cam pbell 1973; Owen 1972).


The extensive m ovem ent o f  Brent G eese  
on to farmland in recent winters (Bennett & 
St Joseph 1974) suggests that intertidal food  
r eso u r ce s  b e c a m e  d ep le ted . T h is  w a s  
probably a consequence o f  the very large 
population (4 1 ,0 0 0  in Britain in 1973—1974; 
Ogilvie 1974) and the prior removal o f  many 
o f  the D u tch  feed ing ground s through  
reclamation (O gilvie & M atthews 1969). 
Past occurrences o f  inland feeding by Brent
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G eese and Black Brant B . b. nigricans have 
all been associated with food shortage; 
during the Z o stera  disease o f  the 1930s 
(Moffitt 1942; M orzer Bruijns & Timmer­
man 1968), poor food growth in 1 9 5 1 -1 9 5 2  
(Leopold & Smith 1953) and in the cold  
winter o f  1 9 6 2 -1 9 6 3  (Rudge 1970). W eights 
o f  Brent G eese in the Foulness/B lackw ater  
area decreased from a m ean o f  1,248 g (n =  
101) in January-February 1974 (about 9%; 
p <  0 -0 1 ) (A . St Joseph & T. Bennett, pers, 
com .). In 1 9 3 3 -1 9 3 5 , during the Z o stera  
d i s e a s e ,  s o m e  B r e n t  G e e s e  in  th e  
Netherlands weighed as little as 500 g 
(M orzer B ruijns & T im m erm an 1968). 
Similarly, W hite-fronted G eese that had died 
o f  starvation in January 1963 were 42%  
lighter than the average for norm al winters 
(Beer & Boyd 1964). Thus, weight loss o f  
Brent G eese in winter m ay be indicative o f  
food shortage, but a mean weight loss o f  
only 9% is unlikely to  result in any deaths. 
Nevertheless, poor winter food  supplies m ay  
also result in reduced breeding performance 
in geese, for exam ple in Black Brant (C ot­
tam , Lynch & N elson 1944) and Barnacle 
G eese B. leucopsis (C abot & W est 1973).


If Brent G eese were losing weight through 
food shortage, any disturbance could not be 
com pensated for. F ood shortage probably 
occurred in J anuary-M arch, by which time 
the geese had becom e used to the proximity o f  
people, though not to  ’planes, which caused  
more than half o f  all flighting. M oreover geese 
feeding on farmland were more wary and more 
easily put up than when on mudflats.


Although the overall im pact o f  distur­
bance is probably not very serious at pre­
sent, it is worrying that the tw o m ost dis­
tu r b e d  a r e a s ,  L e ig h  M a r sh  a n d  th e  
Blackwater, are also the two m ost important 
feeding areas in Britain in term s o f  goose  
numbers, apart from F oulness (K . Charman, 
pers. com .). It is especially im portant that in­
creases in disturbance should not occur in 
these two areas. Zonation in the use o f  
coastal areas in E ssex m ay soon  be required.


For exam ple, people could be discouraged  
from walking close to the shore at high tide 
in certain areas, whilst yacht marinas, bait- 
digging, oyster beds, etc., could be concen­
trated in areas less im portant for wildfowl. 
The restriction o f  low-flying aircraft is even 
more important, since Brent G eese are so 
slow  to becom e habituated to them. Ideally, 
aircraft should not fly below  500  m over 
estuaries.
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Summary


An assessment is given of the effects of human 
disturbance on the distribution and behaviour of 
Dark-bellied Brent Geese Branta bernicla ber­
nicla wintering in Essex.


Disturbed areas and places with poor visibility 
were avoided in early winter, but were used later 
when other areas became depleted of food. Geese 
became partially habituated to the proximity of 
people and to some loud noises, but not to small 
low-flying aircraft.


The areas which contained the most geese 
apart from Foulness, namely Leigh Marsh and 
the Blackwater estuary, were also the most dis­
turbed. Here, disturbance at weekends prevented 
geese from feeding for up to 11-7% of their time, 
and caused the time spent in flight to increase as 
much as sevenfold. Overall levels o f disturbance 
were much lower than this, and would probably 
have been unimportant so long as adequate food 
was available on which geese could feed in un­
disturbed times, and at night. However, a shor­
tage of food probably prevented complete com­
pensation for the effects of disturbance.


D isturbance could be greatly  reduced by 
restricting access to the sea wall in certain areas 
around high tide, and by controlling the numbers 
o f low-flying aircraft.
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impacts from commercial aquaculture operations proposed on the DNR Use Easement tidelands
within the boundary of Dungeness National Wildlife Refuge. To reduce duplication,
we have consolidated WA Maritime NWRC, Region 1 Inventory and Monitoring Program and R1
Migratory Bird Program comments/recommendations related to the JST draft avian monitoring plan
below: 

Given the uncertainty of disturbance outcomes, importance of the area for migrating and wintering
shorebirds and waterfowl, and the high interest in understanding potential impacts, a robust
sampling scheme providing data for statistical analysis would be the most appropriate
monitoring/study design. During meetings with your team we discussed how the lack of baseline
data and difficulty in identifying adequate replicate/control plots renders many monitoring
approaches ineffectual. We continue to recommend a BACI design assessing effects (disturbance) to
migratory birds at the level of the lease area itself (rather than within small sampling units) as the
appropriate monitoring method to generate statistically defensible conclusions. It is our
understanding from group discussion that Jamestown S’Klallam Tribe’s intent to initiate oyster
farming operations this summer, and other management constraints, have resulted in selection of a
non-BACI designed monitoring plan. Although not recommended due to data analysis and
interpretation limitations, we would provide the following comments/suggestions if a non-BACI
design is chosen: 

The monitoring approach detailed in the draft avian monitoring plan is not likely to provide data
appropriate for statistical analysis or allow scientifically defensible conclusions related to shorebird
and waterfowl disturbance from commercial aquaculture activities in this location. The statistical
approach identified in the draft plan (ANOVA) requires independence of treatment
plots, and homogeneous and normally distributed variance for control and treatment data. Given all
treatment plots need to be located within a distance of farming activities where disturbance effects
may occur, we are concerned there may not be the ability to create the independence required for
ANOVA. Control plots would not be comparable to treatment plots given the unique, transitional
nature of the lease area. Additionally, many zero data points are likely to be collected (no birds seen)
due to the small size of the sampling units (approximately 150 ft in width), which would not provide
a normal distribution. Given these site and study design limitations, it is unlikely that ANOVA could
be used to analyze collected data.  
 
Assessment of disturbance effects to all migratory birds in and around the lease (e.g., within
flushing distance of the lease) would provide an anecdotal representation of potential effects on and
adjacent to the lease are compared with focusing on focal species within small sampling units. These
effects should include changes to foraging behavior (e.g., pause in feeding, gear avoidance) in
addition to those listed in the monitoring plan. Consider conducting area counting of birds
(shorebirds and waterfowl), where these counts would be partitioned by strata (eelgrass, mudflats,
and 5-acre farmed plot) in the 50-acre lease area with a buffer based upon flight
disturbance distance.  

We do not recommend monitoring only target species due to the difficulty in identifying birds to
species, especially at night. Targeting a limited number of species could create a zero data point,
even if disturbance to birds was occurring at the site. If an approach is approved that allows only
monitoring of target species, then western sandpiper and dunlin are more appropriate species than



least sandpiper.  
 
Observation should be performed by an experienced neutral third party at frequencies adequately
representing the possible impact of aquaculture activities that likely vary by season,
throughout individual months, and over time. More frequent data collection is needed to better
capture this variability and cumulative impacts of human disturbance. Information collection should
also capture disturbance from predators (e.g., eagles) or other sources (e.g., refuge
visitors). Feasibility and accuracy of performing observations at night using different approaches
should be examined to determine the monitoring limitations. This is particularly important because
farm operations during the most sensitive time periods will likely take place at night, due to the
association with low tide cycles.  
 
The monitoring plan should describe key assumptions associated with the sampling design, the level
of accuracy and precision of the data collected, and sources of error (sampling and non-sampling)
associated with the methodology for data collection. One or more sampling objectives describing the
bias and precision for the survey would provide transparency regarding limitations of data
interpretation and use. results mean and how they can be interpreted and used.   
 
The attached references (Mori et al., 2001; Owens 1977; and Smit & Visser 1993) appear to provide
greater maximum flushing/disturbance distances than those listed in the draft plan.
 
If we can provide any further assistance or clarification of our comments, please do not hesitate to
reach out.  
 
__________________________________________
Jennifer Brown-Scott
Project Leader
Washington Maritime National Wildlife Refuge Complex
715 Holgerson Road
Sequim, WA 98382
(360) 457-8451
 
~~Dungeness NWR~Protection Island NWR~San Juan Islands NWR~Copalis NWR~Flattery Rocks
NWR~Quillayute Needles NWR~~
From: Ballard, Greg <gballard@co.clallam.wa.us>
Sent: Wednesday, September 22, 2021 3:59 PM
To: BrownScott, Jennifer <jennifer_brownScott@fws.gov>
Subject: [EXTERNAL] FW: MOU for the Jamestown Dungeness Bay Oyster Farm
 
 

 This email has been received from outside of DOI - Use caution before clicking on links,
opening attachments, or responding.  

Hi Jenifer, we just received this Avian Monitoring Plan from the JST for their oyster farm.
 

https://www.fws.gov/refuge/dungeness/
https://www.fws.gov/refuge/protection_island/
https://www.fws.gov/refuge/San_Juan_Islands/
https://www.fws.gov/refuge/copalis/
https://www.fws.gov/refuge/flattery_rocks/
https://www.fws.gov/refuge/flattery_rocks/
https://www.fws.gov/refuge/quillayute_needles/


I have attached the Reconsidered Condition 9 of the Hearing Examiner decision.
 
Let me know what you think & either let me know the contact for the Olympic Peninsula Audubon
Society or forward this to them.
 
I’ll be off tomorrow but will be back in the office on Friday.
 
Thanks
 
Greg Ballard
Senior Planner
Clallam County Department of Community Development
223 E. 4th Street, Suite 5, Port Angeles, WA 98362
Direct Phone# (360) 565-2616  Fax# (360) 417-2443
Email: gballard@co.clallam.wa.us
 
 

From: Elizabeth Tobin <etobin@jamestowntribe.org>
Sent: Friday, September 17, 2021 3:31 PM
To: Ballard, Greg <gballard@co.clallam.wa.us>
Subject: RE: MOU for the Jamestown Dungeness Bay Oyster Farm
 
Hi Greg,
 
Per our conversation today, attached is the USACE Standard Permit (see special condition h) and the
referenced Avian Monitoring Plan.
 
Please let me know if you have any questions.
 
Liz
 
 
Elizabeth Tobin
Shellfish Program Manager
Jamestown S’Klallam Tribe
office: 360-681-4656
cell: 360-912-2961
email:etobin@jamestowntribe.org
 
 
 

From: Ballard, Greg <gballard@co.clallam.wa.us>
Sent: Tuesday, September 14, 2021 12:03 PM
To: Elizabeth Tobin <etobin@jamestowntribe.org>
Subject: RE: MOU for the Jamestown Dungeness Bay Oyster Farm
 

mailto:gballard@co.clallam.wa.us
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fetobin%40jamestowntribe.org%2F&data=04%7C01%7Cjennifer_brownscott%40fws.gov%7C9c68ded3c4b54022ef8008d97e1cec18%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637679485008762929%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=UaE%2Fi%2BqpFIS3pzuSn8dGoiAHSo0sbigBMkPL54WW25U%3D&reserved=0
mailto:gballard@co.clallam.wa.us
mailto:etobin@jamestowntribe.org


Hi Elizabeth, hope you are doing well.
 

How about a zoom meeting on September 17th any time after 2 p.m. (works for Mary Ellen & me).
 
Greg Ballard
 
 

From: Elizabeth Tobin <etobin@jamestowntribe.org>
Sent: Monday, September 13, 2021 12:34 PM
To: Ballard, Greg <gballard@co.clallam.wa.us>
Cc: Hansi Hals <hhals@jamestowntribe.org>
Subject: MOU for the Jamestown Dungeness Bay Oyster Farm
 
Hi Greg,
 
I hope you had a wonderful summer and are doing well.
 
I wanted to provide an update that the Jamestown S’Klallam Tribe has secured all requisite state and
federal permits for the Dungeness Bay Oyster Farm and has executed a finalized lease agreement
with DNR which has been recorded with the Clallam County Auditor’s office. The Tribe anticipates
commencing farming operations this fall, 2021.  
 
Hansi and myself would like to request a virtual meeting with you and Mary Ellen, if possible, to
discuss the MOU concerning the monitoring of shorebirds and waterfowl required per condition of
the Shoreline Conditional Use Permit.  Both Hansi and myself are available anytime this Friday

September 17th. Alternatively, Hansi is available to meet on Thursday September 16th but I would
not be able to join that day.
 
Please let me know what day/time would work best for you and Mary Ellen to meet with us.  I’d be
happy to set up a virtual meeting line via Zoom or Microsoft Teams.
 
Thank you,
Liz
 
 
Elizabeth Tobin
Shellfish Program Manager
Jamestown S’Klallam Tribe
office: 360-681-4656
cell: 360-912-2961
email:etobin@jamestowntribe.org
 

mailto:etobin@jamestowntribe.org
mailto:gballard@co.clallam.wa.us
mailto:hhals@jamestowntribe.org
https://gcc02.safelinks.protection.outlook.com/?url=http%3A%2F%2Fetobin%40jamestowntribe.org%2F&data=04%7C01%7Cjennifer_brownscott%40fws.gov%7C9c68ded3c4b54022ef8008d97e1cec18%7C0693b5ba4b184d7b9341f32f400a5494%7C0%7C0%7C637679485008772883%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C1000&sdata=eZKIfSK77I%2Ft26FCnWr7qbwKF%2FBPzu8ruAnrhafbXlM%3D&reserved=0

