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collection i Introduction

The Coastal Plain of the Arctic National Wildlife Refuge, AK is one of the last remaining, largely un-anthropogenically modified stretches of coastal

plain in the United States. The Coastal Plain is a broad, largely flat region between the Brooks Range to the south and the Arctic Ocean to the

north. While state and federal wildlife management focuses on understanding large mammal and migratory bird populations, we know less about =
the small mammals, which serve as the base of many mammalian and avian food chains. Predatory birds (raptors) generally eat their prey whole
and subsequently regurgitate packets of undigested material in the form of pellets (Terry et al., 2018). These pellets are useful for evaluating the
composition of small mammal communities across space and through time (Neale et al., 2020). Recent work used pellets (Figure 1) to establish
the first survey of small mammals across the coastal plain (Neale et al., 2020). This study showed that the rodent community of the Coastal Plain
shifted dramatically from lemming-dominated to vole-dominated across a west-to-east gradient. However, this work did not establish which
raptor(s) produced the pellets, which is important for understanding the underlying patterns. To evaluate which pellet-producer(s) contributed to
the pellet record, | measured the physical dimensions of the pellets (lengths and widths) and compared those frequency distributions to known
pellet dimensions of candidate pellet producers that breed or summer along the Coastal Plain of the Artic Refuge.
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Plain. Pellets analyzed here come from surveys conducted in 2018. In the lab, pellets were photographed, and maximum Breeder Documented as a breeding species. - We also thank the US Fish and Wildlife Service, the National Geographlc Somety, the
pellet lengths and widths are recorded (in millimeters) using digital calipers. To evaluate pellet dimensions, | generated l\/llgrant Travels through on the way to wintering or breeding areas. Animal Welfare Institute, and the University of Cincinnati for supportlng this work.
frequency distributions for lengths and widths. ' ‘V'S'tor Present as a non-breeding species. i st _ . | £ S |
To aggregate data on pellet dimensions, pellet appearance, and diet preferences of candidate pellet generators, | used o "“"‘Abundance Definition ; ; f"j“' “E‘*%kf:“f*
previously published literature and the Cornell Lab of Ornithology, Birds of the World website. | focused my search on pellet- ~ |Abundant Very numerous in suitable habitats. y Co;stél Plal‘rl "
producing birds that breed or summer on the Coastal Plain of the Arctic Refuge (USFWS, 2010). Birds that feed on fish, ~__.{Common Very likely to be seen or heard in suitable habitats. z ] ]
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- were then compared to the dimensions of Coastal Plain pellets. ¢ ~ Rare Occurs regularly but in very small numbers so not commonly observed. B o = 3 ol Bub% . uncommon- insects, crustaceans, and
_ _ _ _ _ ] R : : - e ~—~Snowy Ow scandiacus ermanent resident common hibi
~ To determine which of the “Suspects” may have contributed to Coastal Plain pellets, | visually compared their pellet lengths L oi Casual Beyond its normal range but irregularly observed. B () 20 - - ] S—
--{ . o . : . : - Accidental Far from its normal range. Further observations unlikely. =’ OO uncommon majority small mammals;
. and widths (means and standard deviations) to a histogram of Coastal Plain pellet lengths and widths. R e R e e S ——— | = " (O 3= o Short-eared Owl Asio flammeus breeder common less frequently birds
e Table 1: Terms used to describe the status and abundance of Coastal Plain bird species. ' & D =2 2 small-medium sized
R J«ﬂ""‘ 2 l ‘ e ; o Al ' S € S Circus mammals (usually rodents)
' 0. ’:3.__’_,.,_,2;,_‘ \_ﬂ g‘i ol ' S Ly e, T SR e B P B . Y S L T, '{‘-?f?, w\‘ 53 % 8 O~ Northern Harrier hudsonius summer resident uncommon birds, reptiles, and frogs
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, R IR " = "g o mostly birds, some small
- Prudhoe Bay ' L 5 alco mammals (microtines to
coaSt Plaln Pe"et Appearance O:'/f'e'd Sourdough CD < O Gyrfalcon rusticolus permanent resident uncommon hares)
- ’ Qil fi ld Y ~ : :
Pellets were generally long and oval-shaped or closer to spherical (see Figure 2). Most el Ty Kaktovik e ST g‘r’aeir:';e?rt;i‘:ggj'r g:gee“:'n .
pellets were densely compacted and smooth. Few pellets had jagged edges. The color of ol field ("o mii A Common Raven Corvus corax resident/breeder uncommon/rare  carrion 3
most pellets was brown to gray. Bones were often visible on external pellet surfaces. Other L—-._/ L - : zooplankton, crustaceans, &
: ) : _ : : Sabine's Gull Xema sabini  breeder and migrant uncommon fish g
pellets showed fur, or a fur-like matrix, with no sign of bones. Fur ranged from dull to shiny ANWR Wilderness Area omnivorous; crayfish, :

worms, larvae, insects,
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in appearance. Some pellets were light gray to white; these pellets were also smaller and
had irregular shapes. This deviation in color and shape might indicate a specific producer
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opportunistic; varies with

pellet. However, reporting of these features was not recovered from the literature. B Larus breeder and summer the season and breeding
‘ 5 = =% = T ANevE id ’ Glacous Gull hyperboreus resident common location.
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Figure 2.1: Long and oval-shaped pellet from the Arctic Refuge. Dark, rich brown color. 10 et ey phenna (coast)/breeder (coast)/rare (infand small fish, crustaceans,
Demonstrating a densely compacted, whole pellet - TR : Arctic Tern paradisaea (mland coastal plam) coastal plain) insects, some invertebrates
’ . v ' .
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BOR DT 2o Table 2: Relevant pellet-producing species sighted along the coastal plain, along with status and abundance

taken from published literature. Shaded boxes represent pellet-producing birds that breed or reside on the
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Figure 2.2: Spherical pellet from the Arctic Refuge. Spherical in shape. Color is dull-
brown, which was the most common pellet color.

Flgure 2.3: Pale gray-white, |rregularly shaped peIIet from the Arctic Refuge
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et Longth Comparisor Figure 4 Suspects Results

Snowy Owl Snowy owl pellets are the largest of all potential pellet producers. Their pellets overlap with the higher range of Coastal Plain pellets
” .NcrthE;Ha"”Ef.G‘rﬁj_'“’” "‘»5"’ in both length and width, though Coastal Plain pellets can be larger than known snowy owl pellets. Snowy owl pellet lengths are (ldenufy'ng “Suspects”)
YL larger the 75 percentile of Coastal Plain pellets and generally higher than the median width of Coastal Plain pellets. The snowy owl is
the most likely candidate of the largest pellets on the Coastal Plain. Based on dietary preferences, sabine’s gulls,

mew gulls, glaucous gulls, are arctic terns
are unlikely to produce the rodent-dominated
pellets of the Coastal Plain. The diet of

of Pellets

Short-eared owls can be common breeders across the coastal plain and their pellet lengths and widths overlap a large portion of
Coastal Plain pellets. For pellet lengths, the mean (+/- one standard deviation) for short-eared owls overlaps the middle peak of
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o Montons Coastal Plain pellets (Figure 4). Short-eared owl pellets can vary across a wide rage of lengths and widths (Fig. 4 and 5, dashed sabine’s gull is mostly zooplankton,
1 Washington green lines) which overlap a majority of Coastal Plain pellets. Their pellets are very compact and tend to be very consistent in crustaceans, and fishes (Day et al., 2020).
appearance due to the short-eared owls’ efficient digestive system (Stegman, 1957). This description is consistent with the The Mew Gull is omnivorous. however their

appearance of Coastal Plain pellets.

e
Northern Harrier

diet consist mostly of crustaceans, worms,
larvae, insects, and garbage (Moskoff and
Bevier, 2020). Arctic tern feed primarily on

Northern harriers generate pellets with dimensions that overlap the dominant peak of Coastal Plain pellet lengths (Fig. 4) and a

MR A A A A A AR GGG F S majority of Coastal Plain pellet widths. Northern harriers are uncommon summer residents to the coastal plain. small fish, crustaceans, insects, and some
Pellet Length {mm) .
invertebrates (Hatch et al., 2020). Glaucous
| | - Gyrfalcon ull are opportunistic, generalist feeders, with
_ relletidth Comparison Figure 5 2 Gyrfalcon pellet lengths overlap those of short-eared owls and is consistent with the middle peak of Coastal Plain pellet lengths. g. PP L J : ’
. R . o . . . . diets that vary considerably with season and
e Gyrfalcon pellet widths are within the interquartile range of Coastal Plain pellet widths). Gyrfalcon pellets are long and oval, _ _ _ _ _
consisting of feathers, fur, and small to medium sized bones (Booms et al., 2020). The gyrfalcon is an uncommon permanent breeding location (Weiser and Gilchrist,
resident of the Coastal Plain. 2020), but are not known to include many
rodents.
) washington Pellet dimensions for ravens are somewhat sparsely available, but median pellet length and widths are within the range of other Remaining species of interest (Our
: - “Suspects” and within the range of Coastal Plain pellets. Mean pellet length for the common raven does not overlap any of the peaks Suspects”) are snowy owl, short-eared owl,
: Oowl of Coastal Plain pellets (Fig. 4). Mean pellet width for the common raven is also more peripheral to the bulk of Coastal Plain pellet norther harrier, gyrfalcon, and common
; widths. The appearance of raven pellets is highly variable (Boarman and Heinrich, 2020), but available data are limited. Ravens are raven.
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rare permanent residents or breeders on the coastal plain. Of all the “Suspects”, ravens are rarest on the Coastal Plain.

Photos from: Cornell Lab or Ornithology, Birds of the World website
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ll—l—l-—- | | Results (Coastal Plain Pellets & Raptor Comparisons)

pelet Width (mm) | o o | Arctic Refuge pellet lengths range from 19.4 mm to 149.4 mm with a median and interquartile range of 48.2mm [37.4 mm, 64.0 mm] (Fig. 4). There are three peaks in pellet
. s . . . . lengths: 35-40 mm, 50-55 mm, and 75-80 mm. Pellet widths range form 10.5 mm to 75.5 mm and have a median and interquartile range of 25.9 mm [22.2 mm, 31.5 mm]
Figures 4 & 5: Histograms of pellets lengths (Figure 4) and widths (Figure 5) in Key
millimeters. Pellet mean (points) +/- one standard deviation (solid line with dot at end) Breeding and Permanent Residents (Flg- 5)-
are shown for snowy owl, northern harrier, and short-eared owl. For short-eared and Snowy Owl : : . . . .
snowy owls, known range of pellets is also provided (dashed lines). Mean pellet sizes ~ Short-eared Ow The most dominant peak in Coastal Plain pellet lengths (35-40 mm) corresponds well with pellets produced by Northern Harriers. The peak at 75-80 mm corresponds well with
(dots) are provided for gyrfalcon and common raven. Species represented by colors gor]fhlem Harrier snowy owl pellets. The middle peak (50-55 mm) corresponds well to short-eared owl pellets, but also to gyrfalcon pellets. Compared to short-eared owls and gyrfalcons, raven

: . : : : yrfalcon . .

(see Key). Median and interquartile range of Coastal Plain pellets (light blue dots and e e 0o pellets are more offset relative to the 50-55 mm peak of Coastal Plain pellet lengths.

solid lines) provided near base of histograms.
Variability in widths is more limited for both Coastal Plain pellets and pellet sizes of bird “Suspects”. While this limits the discriminatory power of pellet widths, a combination

of snowy owl, northern harrier, short-eared owls, raven, and gyrfalcon could generate the Coastal Plain pellet assemblage. Notably, many Coastal Plain pellets are much larger
in length and width than reported in the literature (Figs. 4-5).

Discussion

Pellets on the Arctic Refuge Coastal Plain likely come from multiple species. Prime
suspects for the bulk of the pellets include short-eared owl, snowy owl, and Next Ste ps
northern harrier. Gyrfalcons and ravens are also possible contributors, though
gyrfalcons generally consume more birds than observed in most Coastal Plain
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