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From the Editor
Probably no family of birds has been so intensively studied for so long as the grouse. At the time of
WPA’s first International Grouse Symposium back in 1978, there were already a large number of
scientific papers published. After more than 40 years we should have enough knowledge for managing of
grouse populations. We want to thank all of you who have contributed to keep Grouse News going since
the start with issue 1 in March 1991.
In this issue you will find information on the Caucasian black grouse in Azerbaijan, plantderived food resources of Japanese rock ptarmigan identified by DNA barcoding using rbcL and an article
about use of sedation to reduce stress during handling and transportation of the grey partridge as a model
for wild galliformes. There is also an abstract of a PhD about conservation of spruce grouse: population
viability, population management, and management of habitat in lowland boreal forests of New York.
Under the heading books there is a short text of a new book titled Le Grand Tétras by Bernard Leclercq
and Emmanuel Ménoni. And there is a note from a conference on forest grouse held in Russia. Also in
this issue we have a long list of recent grouse literature put together by Don Wolfe.
In December 2018 we got the sad message that Fred C. Zwickel had passed away. He died
December 10 2018, 91 years old. The ornithological world lost one of its most dedicated grouse
biologists. Fred was best known for his six decades of work on Sooty and Dusky Grouse.
Articles, reports from projects, conservation news, abstracts from papers (if permitted by the journal) and
also other things you think may be of interest to grouse people are welcome. A reminder to all of you that
deadline for contributions to the spring issue is April 1 and the fall issue November 1.
Many of you may not receive emails with very many headings. For this and other reasons we
have to split the subscribers in 3 smaller groups.

Tor Kristian Spidsø, Editor Grouse News
Skilsøtoppen 33, N-4818 Færvik, Norway, TKS.Grouse@gmail.com
Don Wolfe, Co-editor North America
G. M. Sutton Avian Research Center, P.O. Box 2007, Bartlesville, OK 74005, dwolfe@suttoncenter.org
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From the Chair
For me, and I expect many of you, spring is the most exciting time of year in the World of Grouse. Every
spring is dominated by at least one of three general activities: (1) behavioral research; (2) evaluations of
status; and (3) management activities. Without hesitation I enjoy behavioral research the most. In
Washington State we have 7 species of grouse that range in mating systems from monogamy (white-tailed
ptarmigan) to lekking (sharp-tailed grouse and greater sage-grouse). I especially love the regional
variation in behavior within species like spruce, dusky, and sooty grouse, but also the importance of
female behavior in understanding mating systems.
In my role as a research scientist for a state wildlife agency, my primary focus in the spring is on
evaluating the status of grouse species, often with lek counts, and with addressing population issues by
conducting translocations. I appreciate the importance of these latter two activities and especially enjoy
getting to capture grouse during translocations. However, after decades of work, the overwhelming
negative atmosphere of dealing with populations in trouble can be discouraging. It’s difficult to
translocate birds from healthy populations to unhealthy populations or to re-establish extirpated
populations, knowing that many of the underlying issues that led to the population decline have not been
fully addressed.
One of the biggest threats for grouse populations is habitat fragmentation. Fragmentation is a
challenging problem because in many cases its impacts are difficult to quantify. The remaining habitat
may be “great” and the birds may be protected, but the populations may still decline and disappear. The
reason appears to be that fragmentation can affect lots of different issues and those issues can have
cumulative impacts on grouse. For example, in Washington State native habitat for greater sage-grouse is
fragmented with fields of wheat, roads of various types and traffic densities, powerline corridors, and
rural development. The result is that generalist nest predators such as common ravens have supplemental
food sources (e.g., road kill, animals exposed by working farm machinery, garbage) and therefore exist at
high densities. It is not uncommon to see another generalist predator, the coyote, leave its scat full of
cherries or apples, despite being long distances from the nearest orchard.
With generalist predators at abnormally high densities, grouse productivity and survival suffer.
Predator controls of ravens and coyotes are increasingly recommended with the knowledge that this
approach addresses a symptom of the problem (high predation) and not the underlying problem (habitat
fragmentation). Is there a solution? In Washington, we have tried to focus conservation efforts such as
agricultural set-aside programs in areas where habitat connectivity can be improved. However, it appears
that our limited efforts are only slowing down the long-term population decline for greater sage-grouse
rather than reversing it.
Perhaps it is for this reason that observations of grouse behavior in the spring provide a needed
antidote to the grouse problems we all witness. Watch a male sharp-tailed grouse perform its flutter jump
as a female calls or flies in the distance. Watch two female spruce grouse call to each other from nearby
trees. Watch a rock ptarmigan perform its flight display. When you do, take somebody else with you. It’s
clear that grouse need more supporters if positive differences are going to be made.
Michael Schroeder, Chair, Grouse Group within the IUCN-SSC Galliformes SG (GSG)
Washington Department of Fish and Wildlife, P.O. Box 1077, Bridgeport, WA 98813 USA,
michael.schroeder@dfw.wa.gov.
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RESEARCH REPORTS
The Caucasian Black Grouse in Azerbaijan
Elchin Sultanov
Introduction
The Caucasian black grouse (Lyrurus mlokosievicszi, Taczan., 1875) is distributed in 6 countries of
Caucasus region; Russia, Georgia, Azerbaijan, Armenia, Turkey and Iran. In general, population estimate
is between 35000-75000 individuals (www.iucnredlist.org). The third largest population after Russia and
Georgia is located in Azerbaijan (1500-2000 individuals, Patrikeev 2004). It is supposed that CBG had
arrived in Caucasus about 700 thousand years ago from the Balkan Mountains during cold Pleistocene
period. Now this species is found at elevations about 2000-2500m on sub-alpine belt of Caucasus
Mountains where alpine meadows mixed with upper forest belt. In winter, it goes down to 1000-1200m
and in summer goes up to 3000m on alpine meadows (Patrikeev 2004; our data).
Average density in appropriate habitats for Greater Caucasus is about 0,12-0,2 individuals/ha
(Khanmamedov 1971). For survival of the Caucasian Black Grouse is most important limiting factor may
the occurrence of food in winter period when snow covers areas of its distribution. Our investigations in
Azerbaijan show that occurrence of birch Betula pendula tree is most important for this species, which
use young branches for feeding during winter time. So birch is good indicator of occurrence of CBG on
the site. It is interesting that this species occurs in Lesser Caucasus Mountains as quite large trees up to
20-25 m height but in mountains of Greater Caucasus (especially on North-west slops) as a bush with
height up to 5-7 m. In both cases, birch is most important for occurrence of the Caucasian Black Grouse.
Another important food source for CBG is bush Rhododendron sp., which is common as food for
this species in Turkey and Georgia but in Azerbaijan, this bush is found mainly in the north-west part of
country so birch remains as the main source of food in winter for this species in Azerbaijan. In springsummer period and in autumn the food of CBG includes mainly different grass species and insects on
alpine meadows of Caucasus Mountains.
This is polygamous species with lekking of males. One difference from common Black Grouse,
CBG is mute during lekking and only the sound of wings (like some whistling), when birds periodically
flash (takes wing), are possible to hear. Lekking occur mainly in April-May beginning from the end of
March and sometimes continue into the first half of June and later (in 2018 we encountered 2 lekking
males and 1 female 19 June near village Laza). Clutch size ranges from 6 to 12 eggs; and incubation lasts
25-26 days. The weight of 1-day-old chicks is 20-21 g; by the age of 4 months it achieves 720-770 g
(Khanmamedov, 1971).
CBG is included in IUCN Red List as Near Threatened species and in Red Data Book of
Azerbaijan according to National Criteria for Red Data Book II.4. (Threatened resident species, subjected
to sharp fluctuations; Musayev et al. 2013). It occurs in Azerbaijan in the area of the following Specially
Protected Areas: Zagatala and Ilisu State Nature Reserves, Shahdag National Park on Greater Caucasus
and in Goygol National Park on Lesser Caucasus.
Field work
Our research from 2002 up to current shows occurring of lekking sites near village Sudur on elevation
2100-2550 m in Gusar district on area called Pasan-Murs only 1,5 km from occupied residential houses (2
old males were registered on lek). A second lek near this village was found on Mt Qajal on the hay
meadow of village Sudur. Seven old and 3 young males were observed here. So in general 2 leks had
about 5-7 and 20-22 birds (all together 25-29 birds). In April and sometimes even in beginning of May
lekking occurs on the snow cover, later it is on the grass cover up to finishing. Birds appear on lek from
sunrise or a few minutes later (about 6:00 AM) and continue intensive lekking up to 9:00 AM or even
10:00 AM then they disappear, but some birds can continue to stay on lek without lekking (just feeding
on grass or insects). It is interesting that on the high border of the lek we found lekking Caucasian
Snowcock which habitat is located just above the upper habitat of CBG. Intensive lekking birds
immediately disappear if lek was visited by predator (red fox, Vulpes vulpes, or golden eagle, Aquila
chrysaetos) so as a rule, escape cover in the form of bushes of small patches of birch forest are in close
proximity to every lekking place.
Another lek was found on the slopes of Mt Qarayataq on the territory of Oguz district at an
elevation of 2150-2200 m on an alpine meadow. The closest birch forest was located 2 km away and only
1 small bush of Rhododendron was located on the lek. Four old males were found here during lekking.
1000-1500 m to east another lekking place were found and here 3 old males were observed at the same
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time. So in general 7-8 old males, 2-3 young males and about 10-11 females were calculated on leks of
Mt Qarayataq. All together population of CBG here can be estimated in 20-22 individuals.
The lek near village Saribash of Gakh district at an elevation of about 2300-2500 m was divided
by depression on 2 sites on the distance about 1 km apart. During several days’ observation 7 males were
found on the first site and 11 males on second site. In general, we can calculate for 1 st site 7 old, 2-3
young and 10-11 females (total 18-20 individuals) and 2nd site had 11 old males, 3-4 young males and 1415 females (total 28-30 individuals). All together population of this lek complex includes about 46-50
birds in age 1 year and more (Sultanov et al. 2003).
The last lek was found around village Laza of Gusar district at an elevation of about 2100 m
where maximum number of lekking males achieved 7 at the same time, 2 from them were young and
others old males. Unfortunately, long time observations between 2007 and 2018 years shows decrease of
number of simultaneously lekking birds up to 2-3 individuals which indicate existence of direct influence
of human (illegal hunting). We can estimate this population is about 20 now and about 40 individuals in
the past.

Table 1. The results of counts of the Caucasian Black Grouse in Azerbaijan.
The site

Counts during 2002-2018

Greater Caucasus

Min.-max.

Earlier data

Average
300-500 (400)

Zagatala State Nature Reserve
Leke near vil. Sudur (Gusar dstr.)

25-29

27

Lek near vil. Laza (Gusar dstr.)

20-40

30

Lek near Mt. Garayatag ( Oguz )

20-22

21

Leke near vil. Saribash (Gakh)

46-50

48

Ilisu SNR

about 50

Ismailli SNR

30-40 (35)

Mt Babadag

More 100
20-40

30

Lek in Goygol NP ( Goygol)

6 or more

?

Lek near vil. Astaf (Dashkesan)

6 or more

?

Lek near vil. Dark (Guba)
Lesser Caucasus

About 150

Mt Gamish

Main results
Azerbaijan population of CBG on Greater Caucasus was surveyed by us in 2002 and later up to 2018
(Klaus et al. 2003, Sultanov et al. 2003, Sultanov and Kerimov 2004); on Lesser Caucasus was surveyed
by us in 2004-2005 (Sultanov 2006). Results shows that average density of birds on Lesser Caucasus is in
3-4 times less than in Greater Caucasus (about 2 individuals/100ha in comparison with 9-20, taking in
account also differences in methods of count, coverage of habitat etc.). Main reason for this difference in
density according to our opinion is the occurrence of much more flat slops on Lesser Caucasus in
comparison with Greater Caucasus and as result, much more intensive grazing. In general number of
CBG on Lesser Caucasus part of Azerbaijan (4 districts on North-east slops: Khanlar, Gadabay,
Dashkasan, Tovuz) including Nakhchivan Autonomous Republic (Ordubad district on South-east slopes,
occurrence of the Caucasian Black Grouse here has not been confirmed after 2005) is estimated in 10001500 individuals.
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So we can estimate general number of CBG in Azerbaijan part of Greater Caucasus in about
1500-3000 individuals (9 districts: Ghuba, Ghusar, Ismailli, Ghabala, Oghuz, Shaki, Gakh, Zaghatala,
Khizi (for this district we have only historical data) and 1000-1500 on Lesser Caucasus (5 districts) taking
in account results of counts in Zagatala district for many years (136-474, on average 300 individuals)
according to data of workers of this reserve, data for some other protected areas (Patrikeev 2004) and our
counts. So Azerbaijan population of the Caucasian Black Grouse can be estimated at about 2500-4500
individuals in age not lesser than 1 year with trend to decrease in some places connected with increase of
grazing pressure throughout occurring of animals of refugees from Karabakh region and illegal shooting
(example of Laza village).
Our research shows that this species is regularly encountered on all appropriate areas of Greater
Caucasus and with significantly low density on Lesser Caucasus. This species in Azerbaijan is strongly
connected with birch tree. Grazing pressure is traditionally high but birds are adapted to it and finish
breeding and lekking activity prior to the arrival of livestock (sheep and goats mainly) to alpine meadows
in early-middle June. Pressure due to illegal hunting has increased in recent years and negatively
influences primarily populations located near human settlements.
Protection and main threats
The Caucasian Black Grouse is under protection of Government in Azerbaijan but no special
conservation actions for CBG is planned or implemented. For local communities in Azerbaijan that
species can be object of illegal hunting but traditional hunting is not associated with it, differing from, for
example chukar Alectoris chukar. So main threats for the Caucasian black grouse in conditions of
Azerbaijan is grazing and even overgrazing on subalpine and alpine belt, illegal hunting, sharp
fluctuations of weather when snow can occur even in early May and result in clutches and young chicks
dying from cold. Presence of shepherd dogs on grazing places is the main threat from grazing for CBG.

Table 2. Main threats for the Caucasian black grouse in Azerbaijan
Threats

Severity*

Extent**

1) Habitat lose and degradation (result of
overgrazing)

4

3

2) Illegal killing

3

2

3) Pollution

Unknown

1

4) Interspecific competition

1

1

5) Conflict with agriculture (result of
overgrazing)

4

3

6) Lead shots

Unknown

1

*The severity of each threat (5=very high, 4=high, 3=medium, 2=low, 1=very low)
**The extent of each threat (3=widespread, 2=localised, 1=very localised)

Recommendations for future actions
 Increase of effectiveness or restrictions on illegal hunting.
 Creation of “grazing free” zones in high mountain areas.
 Strengthening conservation work in Special Protected Areas
 Regular spring-summer counts on all leks around the country.
 Creation of lek map for the species in Azerbaijan.
 For a more exact estimation of the population size of Caucasian Black Grouse in the Lesser
Caucasus area it is necessary to have censuses in the areas that at present are occupied by
Armenia. It will be possible after solving of Karabakh conflict between Azerbaijan and Armenia.
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Appendıces

Figure 1. Distribution map of the Caucasian black grouse in Azerbaijan.
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Figure 2. The birch forest on Lesser Caucasus.

Figure 3. The birch growth on Greater Caucasus (North-east).
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Figure 4. The lekking site of the Caucasian black grouse in beginning of May near village Sudur.

Figure 5. Lekking habitat of the Caucasian black grouse in beginning of June near village Laza.
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Figure 6. Nesting habitat of the Caucasian black grouse near village Sudur.

Figure 7. Leks found before 2002 (black color) and after 2002 (red color).
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Plant-derived food resources of Japanese rock ptarmigan (Lagopus
muta japonica) identified by DNA barcoding using rbcL local database
constructed from alpine plants found in the Japan’s Northern Alps
Taichi Fujii, Kaoru Ueno and Motoyasu Minami
Abstract
Identification of plant-derived food resources of the Japanese rock ptarmigan (Lagopus muta japonica)
was conducted on the Japan’s Northern Alps in Toyama Prefecture, Japan, in August 2015. Results
obtained using a combination of the DNA Data Bank of Japan and the local database comprised of rbcL
sequences constructed from 73 alpine plant species found in fecal samples collected area revealed a total
of 26 taxa; 22 to species, two to genus, and two to family level. Rarefaction and extrapolation sampling
curves revealed that this survey covered 89% of food plant taxa present in the study area. Of the 14 plant
families identified using both databases, the most dominant families were Ericaceae (78.8% of all 33 fecal
samples), followed by Apiaceae (24.2%), Poaceae (24.2%), Rosaceae (24.2%), and Juncaceae (18.2%). In
all of the fecal samples examined, the most frequently encountered plant species were Empetrum nigrum
var. japonicum (63.6%), followed by Tilingia ajanensis (24.2%), Vaccinium ovalifolium var. ovalifolium
(21.2%), Sasa kurilensis (21.2%), and Juncus filiformis (15.2%). Thus, the combination of DNA
barcoding using rbcL local database constructed from alpine plants and the rarefaction and extrapolation
sampling curves are considered to be well suited for estimating the dominant food plants in the diet of the
Japanese rock ptarmigan. In addition, the local database constructed in this study can be used to survey
other areas with similar flora.
Introduction
The Japanese rock ptarmigan (Lagopus muta japonica) is a relict species that remained on the Japanese
archipelago after the last glacial stage, and that is now restricted to the alpine zone of the Japanese
mainland. Several populations on separate mountains have either declined or become locally extinct since
the 1930s (Nakamura 2007). Haneda et al. (1985) estimated the population to be 3,000 in the 1980s.
Causes of these declines are poorly understood, but habitat loss or damage caused by Sika deer (Cervus
nippon) and Japanese macaque (Macaca fuscata) and an increase of predation pressure by Red fox
(Vulpes vulpes japonica) and Jungle crow (Corvus macrorhynchos) are considered to be primarily
responsible (Suzuki et al. 2013). In addition, the alpine vegetation in areas inhabited by the Japanese rock
ptarmigan has also been damaged extensively by mountain climbers in the alpine belt (Kawano 1999). In
order to solve these problems, restoration and management of alpine vegetation is being carried out in
various alpine areas in Japan (Kawano 1999; Kudo et al. 2017). However, none of these efforts has
considered the impact of food plants utilized by the Japanese rock ptarmigan, primarily because few
surveys of the food plants of this species have been conducted to date. Consequently, an understanding of
the food plants of the Japanese rock ptarmigan is important for conservation of this species (Kobayashi
and Nakamura 2011).
Given this background, several methods have been employed to qualitatively and quantitatively
elucidate the composition of the Japanese rock ptarmigan diet. One of the most precise methods for
identifying food resources is by examining the gastric contents of this species by dissection (Chiba 1965;
Satomi and Yuasa 1968). However, such destructive methods cannot be applied to the Japanese rock
ptarmigan as the species has been conferred the status of a natural living monument in Japan.
Consequently, the most common method for investigating the diet of the Japanese rock ptarmigan is by
direct observations of foraging behavior, even though this method requires specific training for plant
species identification and long-term observation by numerous observers (Kobayashi and Nakamura
2011). Another possible method involving microscopic observations of food residues in feces has been
shown to be less accurate. For example, a recent study examining fecal residues of the Pyrenean rock
ptarmigan (L. m. pyrenaica) in the French Pyrenees was unable to identify most food resources to species
level (García-González et al. 2016).
To solve these problems, we reported to be the first application of DNA barcoding using the
DNA Data Bank of Japan (DDBJ) to identify the food plants in the feces of the Japanese rock ptarmigan
in the Japan’s Northern Alps (Fujii et al. 2019). However, the methods employed in previous study are
limited; a total of 139 (70.2%) of the 198 rbcL sequences obtained from all of the 33 fecal samples could
be assigned to 13 to species level, but the remaining 59 sequences (29.8%) could not be resolved to
species level (Fujii et al. 2019). This means that in the short chloroplast rbcL region used in previous
study (Fujii et al. 2019), closely related plant species with no polymorphisms in this gene will have the
same homology. However, it is difficult to obtain long PCR fragments in the degraded DNA samples
typically found in feces (Little 2014). There are thus severe obstacles to identifying plant matter in feces
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to species level (Fujii et al. 2019). This study aimed to solve this problem by constructing the local
database of short chloroplast rbcL gene sequences for the alpine plants found in fecal samples collected
area (local database), and to verify the effectiveness of DNA barcoding using the DDBJ and our local
database together. In addition, in order to evaluate the completeness of our sampling efforts, we estimated
the percentage coverage of the number of identified food plant taxa relative to the total number of food
plant candidates in the study area by rarefaction and extrapolation sampling curves (Chao et al. 2009;
Chao et al. 2014; Hsieh et al. 2016).
Materials and methods
Study area
The study was carried out at altitudes ranging from 2,324 to 2,373 m above sea level (a.s.l.) on and
around the peak of Mt. Taro (36°26'50.1” N, 137°30'48.9” E, 2,373 m a.s.l.), as well as in the ChubuSangaku National Park at the western end of the Japan’s Northern Alps, Toyama Prefecture, Japan. The
topography of the sample collection area (ca. 20 ha) comprised a northwest-facing slope, which had a
gradient ranging from 10° to 20° dotted with small ponds. The vegetation in the study area is
characterized by alpine windswept dwarf shrubs and Pinus pumila scrub, and the most common species
are Empetrum nigrum var. japonicum, Vaccinium uliginosum var. japonicum, and Sasa kurilensis,
followed by Kalmia procumbens and Phyllodoce aleutica.
Chloroplast rbcL gene sequencing using fecal DNA
This study was conducted under the auspices of a license for sampling Japanese rock ptarmigan feces;
this license was obtained from the Ministry of Agriculture, Forestry and Fisheries of Japan (No.27-561,
Permission acquisition date; August 11, 2015). Thirty-three fecal samples were collected from a covey
consisting of an adult female and her five chicks from August 18 to 20, 2015. All fecal samples were
collected while pursuing this family, but it was not possible to distinguish between the feces of the adult
female and that of her chicks. The collected fecal samples were stored at −20°C until total DNA
extraction.
Total plant DNA was isolated from the dried feces (ca. 2.9-59.2 mg) using a DNeasy Plant Mini
Kit (Qiagen, Germany) and purified using a GENECLEAN SPIN Kit (MP-Biomedicals, CA). PCR
reactions were performed in reaction mixtures of 50 μl containing 1 unit of MightyAmp DNA Polymerase
Ver. 2 (Takara, Japan) and 0.32 µM of each primer, according to the manufacturer’s instructions. Primers
flanking the rbcL region were F3 (5'- TATCTTGGCAGCATTCCGAGTAACTCC -3') and R3 (5'GATTCGCAGATCCTCCAGACGTAGAGC -3') (Matsuki et al. 2003). PCR amplification was
performed using a DNA Thermal Cycler (GeneAmp PCR System 9700, Applied Biosystems, CA) using
an initial denaturation step of 98°C for 2 min, followed by 30 cycles of denaturation at 98°C for 10 s,
annealing at 60°C for 15 s, and extension at 68°C for 20 s. PCR products were then cloned into a plasmid
(pGEM-T Easy Vector System I, Promega, WI), which was then transformed into JM109 competent cells
(Toyobo, Japan), according to the manufacturer’s instructions. After incubation, we selected a maximum
30 colonies per Petri dish and checked for insertion of the PCR product. The DNA was prepared for
sequencing using a NucleoSpin Plasmid QuickPure (Macherey-Nagel, Germany), as described by the
manufacturer, and DNA was subjected to dye-terminator cycle sequencing using DTCS Quick Start kit
(Beckman Coulter, CA) with an automatic sequencer (CEQ 2000XL, Beckman Coulter).
Construction of rbcL local database for the fecal samples collecting area
This study was conducted in full compliance with Japanese nature park laws and regulations, including
obtaining a license from the Ministry of Environment of Japan to collect plant species in Japanese rock
ptarmigan habitat (No. 1607215, Permission acquisition date; July 21, 2016).
Samples of 73 alpine plant species were collected from the fecal samples collected area on July
27, 2016. In order to construct the local database of rbcL sequences from the alpine plants in the fecal
samples collected area, total DNA was extracted from alpine plant species (ca. 0.8 cm2) using a DNeasy
Plant Mini Kit and purified using a GENECLEAN SPIN Kit. PCR reactions and DNA sequences were
performed using the same methods used for the gene sequencing of chloroplast rbcL DNA from feces.
The rbcL sequences of 73 alpine plant species were deposited in the DDBJ under accession nos.
LC376970 – LC377042 (Table 1).
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Table 1. Flora of the study area and homology search results obtained for the rbcL region of chloroplast
DNA (257-264 bp) in food plants utilized by Japanese rock ptarmigan on Mt. Taro in Toyama Prefecture,
central Japan.
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Accession number in DNA Data Bank of Japan of the rbcL sequences used for constructing local
database in this study
Database used for homology search (L: Local database, D: DNA Data Bank of Japan)
Thirteen plants were detected as food plant in the diet of Japanese rock ptarmigan for the first
time in our study and observed in the study area.
Plants reported to be feeding by the Japanese rock ptarmigan in the previous studies (Chiba
1965; Satomi and Yuasa 1968; Kobayashi and Nakamura 2011).

Homology search analysis using DDBJ and local database
To identify food plants, homology searches were performed by comparing the DNA sequences obtained
from the fecal samples against all of the published sequences deposited in the DDBJ using the BLASTN
2.2.26 program. Homology searches were also performed by comparing the rbcL sequences from the
fecal samples against the sequences in the local database which was constructed using 73 alpine plant
species from the fecal samples collected area using the BioEdit program (Hall 1999). We compared the
homology data obtained using the DDBJ and the local database, and selected the sequences that showed
the highest homology. If homology data is the same, result of local database that reflecting the vegetation
in the study area were accepted. To ensure that the accuracy of the identification was sufficiently robust,
plant species with a homology of less than 98% were excluded from further analysis (Fujii et al. 2019). In
the event that a given sequence was identified as belonging to two or more taxa with the same score, that
sequence was assigned to the highest taxonomic level that included both of those taxa (Fujii et al. 2019).
As a result, some of the obtained sequences were assigned to the rank of genus and others to family.
Rarefaction and extrapolation sampling curves
In order to evaluate the completeness of our sampling efforts, we estimated the percentage coverage at the
number of identified food plant taxa relative to the total number of food plant candidates in the study area.
The completeness of sampling efforts was evaluated by the number of samples required to obtain 97%
coverage of the total number of sample candidates using rarefaction and extrapolation sampling curves, as
described in a previous report (Fujii et al. 2019). Thus, in order to estimate the number of fecal samples
required to obtain 97% coverage of the food plant taxa in this study, rarefaction and extrapolation
sampling curves were calculated using the iNEXT software package (Chao et al. 2009; Chao et al. 2014;
Hsieh et al. 2016). The 95% confidence intervals were calculated by a bootstrap method based on 1,000
replicates (Chao et al. 2014).
Results
In an analysis of all 33 fecal samples, the size range of the amplified rbcL PCR products (excluding
primers) was 257-264 bp. We obtained a total of 198 rbcL sequences from 495 clones. The number of
different DNA sequences per fecal sample ranged from one to six. The results of the food-plant species
identification obtained using the DDBJ and the local database are summarized in table 1.
The DDBJ results showed that 174 (87.9%) of the 198 rbcL sequences could be assigned to 22
plant taxa; 13 to species, five to genus and four to family level (Fujii et al. 2019). On the other hand, the
results obtained using the local database revealed that 186 (93.9%) of the 198 sequences could be
assigned to 22 plant taxa; 18 to species and one to genus level. The combined results of the DDBJ and the
local database revealed that 193 (97.5%) of the 198 sequences could be assigned to 26 plant taxa; 22 to
species, two to genera and two to family level. Only five sequences (2.5%) was homology less than 98%.
By using the DDBJ and the local database together, the accuracy of plant species identification was
higher than that obtained by conventional DNA barcoding using only the DDBJ. Calculating the
rarefaction and extrapolation sampling curves using the combination of the DDBJ and the local database
showed that this study covered 89% of the food plant taxa present in the study area, and the rarefaction
sample coverage function showed that we obtained 97% completeness with 68 fecal samples (figure 1).
Of the 14 plant families identified using both databases, the most dominant families were
Ericaceae (78.8% of all 33 fecal samples), followed by Apiaceae (24.2%), Poaceae (24.2%), Rosaceae
(24.2%) and Juncaceae (18.2%). In all of the fecal samples examined, the most frequently encountered
plant species were E. nigrum var. japonicum (63.6%), followed by Tilingia ajanensis (24.2%), V.
ovalifolium var. ovalifolium (21.2%), S. kurilensis (21.2%) and Juncus filiformis (15.2%).
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Figure 1. Rarefaction (solid line) and extrapolation sampling (dashed line) curves with 95% confidence
intervals (shaded areas) based on 33 fecal samples. Circle: sampling effort of 33 fecal samples represents
a completeness of 89% in relation to the estimated alpine plant food resources present in the study area.
Triangle: Sixty-eight fecal samples needed to obtain 97% coverage.
Discussion
In this study, the analysis of rbcL sequences obtained from 33 Japanese rock ptarmigan fecal samples and
deposited in the DDBJ and the local database revealed that a covey consisting of an adult female and her
five chicks fed on 26 plant taxa. In previous study of the gastric contents of the Japanese rock ptarmigan,
10 plant species were identified from 13 adults and six chicks of unknown sex in August during 19261928 (Chiba 1965), and only five plant species were observed in the gastric contents of an adult male in
October 1967 (Satomi and Yuasa 1968). The DNA barcoding approach has significant advantages over
microscopic observations that have been used to analyze plant residues in gastric contents (Chiba 1965;
Satomi and Yuasa 1968), the latter method is complicated by the small size and varied nature of fecal
contents (Zeale at al. 2010). Direct observations of foraging behavior by Kobayashi and Nakamura (2011)
over 13 days in August 2009 revealed that 27 males fed on 17 plant taxa, 34 females fed on 26 plant taxa,
and 35 chicks fed on 22 plant taxa. Compared with these previous studies, the DNA barcoding performed
using the DDBJ and the local database in this study was able to identify more plant species than was
possible using observations of gastric contents alone (Chiba 1965; Satomi and Yuasa 1968), and almost
the same number of plant species as direct observations of foraging behavior (Kobayashi and Nakamura
2011). Calculating the rarefaction and extrapolation sampling curves using the combination of the DDBJ
and the local database showed that this study covered 89% of the plant food resources found in the study
area over a very short period (three days) in August. There are several advantages of the DNA barcoding
approach using fecal DNA employed in this study: it is now possible to identify almost the same number
of plant taxa in only three days; the DNA barcoding approach does not require long-term observations
under harsh conditions in the alpine zone; small alpine plants situated between other tall plants (e.g.
Coptis trifoliolata, Gentiana nipponica, and G. thunbergii var. minor) can easily be overlooked in direct
observation studies. In addition, thirteen plants were detected as food plants in the diet of Japanese rock
ptarmigan for the first time in our study (to our knowledge) (table 1).
Of the 14 plant families identified using both databases, members of the Ericaceae (78.8% of all
33 fecal samples) were dominant, with E. nigrum var. japonicum (63.6%) considered to be an important
plant food resource for the Japanese rock ptarmigan population in this study area in August. These results
corroborated the findings of previous studies conducted on Japanese rock ptarmigan elsewhere in Japan
(Chiba 1965; Kobayashi and Nakamura 2011). In this study area, S. kurilensis (21.2%) and J. filiformis

17

Grouse News 57

Newsletter of the Grouse Group

(15.2%) were the subdominant plant food resources, but there are no records of both species being
utilized by the Japanese rock ptarmigans in previous reports (to our knowledge) (Chiba 1965; Satomi and
Yuasa 1968; Kobayashi and Nakamura 2011). It was suggested that S. kurilensis and J. filiformis are also
an important food resource in this study area in August. Our study appears to be the first application of
DNA barcoding using local database constructed in Japanese rock ptarmigan habitat to identify the food
plant species that are utilized by the Japanese rock ptarmigan.
In conclusion, by using the DDBJ and the local database together, the accuracy of plant species
identification was higher than that which could be achieved by conventional DNA barcoding using the
DDBJ alone (Fujii et al. 2019). A DNA barcoding approach using the local database is therefore
considered to represent an important advance in our ability to elucidate the diet of the Japanese rock
ptarmigan, and can therefore also be used as a tool for conserving the alpine plant species that are utilized
by Japanese rock ptarmigan for food. In addition, the local database constructed in this study can be
applied to surveys in other areas with similar flora. Recently, a study using metabarcoding in conjunction
with next-generation sequencing has been used to identify plant food resources from bird fecal samples
(Ando et al. 2013). Since the metabarcoding method may be able to detect more plant food resources than
the cloning method employed in this study, further detailed investigations of the Japanese rock ptarmigan
diet using this method should be undertaken in different seasons and habitats. In addition, since
arthropods are important animal-derived food resources for the Japanese rock ptarmigan (Chiba 1965;
Kobayashi and Nakamura 2011), further studies on the utilization of animal-derived food resources by the
Japanese rock ptarmigan also need to be conducted using DNA barcoding.
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Use of sedation to reduce stress during handling and transportation of
the grey partridge (Perdix perdix) as a model for wild galliformes
Ivan Afonso Jordana, Diego Garcia Ferrer, Olga Nicolas Francisco, Job Roig
Simon, Irene Sacristán and Carlos Sacristán
Abstract
The stress produced during wild galliformes capture, handling and transport is of concern, and could
represent a threat for the animal survival. However, little is known regarding sedation protocols for these
species. The goal of this study was to test five sedation protocol in captive-born grey partridges as a
model for safe sedation during handling and translocations of wild endangered galliformes in the
Pyrenees, such as the capercaillie (Tetrao urogallus), the rock ptarmigan (Lagopus muta) and the hazel
grouse (Bonasa bonasia). In 2015 and 2017, two field studies were performed to evaluate the response of
125 grey partridges (Perdix perdix) to intramuscular sedation with several doses of midazolam (10 and 15
mg/kg), diazepam (10 and 15 mg/kg), a combination of butorphanol-midazolam (4 mg/kg and 5 mg/kg,
respectively) or sterile distilled water for injection (control group). Their response to these drugs during
handling and a 7-hour transportation was evaluated through an initial physical examination, the
observation of the position of the animal, their response to several stimuli (e.g., palpebral reflex, toe pinch
or response to acoustic stimulus), the cloacal temperature measurement and through haematology and
biochemistry. The sedative that had the fastest onset of anaesthesia was midazolam (2 to 3 minutes),
while the drug that kept more animals sedated for a longer time was diazepam. The recovery after
sedation was uneventful and without apparent clinical side effects. Some biochemical and haematology
markers for stress were increased after handling and transportation in all the groups and back to normal
when they were tested three weeks later. Some differences had been found in body temperature and
haematological parameters between sedated and control groups.
During 2018, free-ranging galliformes were captured and sedated, including two grey partridges
and six capercaillies for GPS harness tagging, and six hazel grouses to be translocated from the Alps.
Based on the results of the studies on the grey partridge, midazolam at dosages between 5 and 15 mg/ml
was chosen for sedation: the two grey partridges were administered a dose of 5mg/kg. Among the
capercaillies, four of them were administered about 8.5 mg/kg and the other two were sedated with
5mg/kg. The doses chosen for the hazel grouse, subjected to a 7-hours journey, were of 5mg/kg (n=2),
10mg/kg (n=1) and 15mg/kg (n=3). All recovered uneventfully. Those animals that had to be released
after twenty minutes of handling were reversed with intramuscular flumazenil (0.1 mg/mL), and were all
standing about 15 minutes later. Herein we provide successful protocols for galliformes sedation that
allows long and safe handling.
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Picture 1. Differences in positioning and behaviour observed between the sedated group (picture above)
and the control group (picture below). All the groups were handled, marked with a GPS wooden replica
and transported during approximately 7 hours to simulate the translocation of free-ranging hazel grouse
from the Alps to the Pyrenees.
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Picture 2. Capercaillie sedated with intramuscular administration of midazolam.
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Conservation of Spruce Grouse: Population Viability, Population
Management, and Management of Habitat in Lowland Boreal Forests
of New York.
Angelena M. Ross, Ph. D. Dissertation Abstract 2018
Abstract
The spruce grouse (Falcipennis canadensis) is a resident of boreal forests in New York, occurring in
small, discrete subpopulations. It has declined substantially due to loss of boreal forests from large-scale
timber harvesting in the late 1880s. Despite reductions of large-scale timber harvesting, the population
has declined 71% in range extent since the 1970s. Conservation concerns include maturation of remaining
boreal forest patches, lack of dispersal into neighboring forest patches, and loss of genetic diversity. Due
to its continued decline, the species was listed as endangered and a recovery plan was drafted detailing
population status and management actions to conserve populations. The main objectives of my
dissertation are to (1) quantitatively model and evaluate the potential success of alternative management
actions and (2) implement and evaluate actions predicted to contribute most to the species’ recovery. I
conducted a population viability analysis to evaluate the following: (1) management of mid-successional
boreal forest patches, (2) increase in habitat connectivity, (3) supplementation of populations, and (4)
increase in genetic diversity. Population supplementation was the greatest contributor to the maintenance
of viable populations, followed by genetic management and habitat management. I translocated 64 adult
grouse into New York from Maine and Canada and found that translocated grouse had similar home
range sizes, productivity, and annual survivorship to residents, suggesting translocations were successful.
I experimentally thinned trees in 1-ha blocks to promote understory regeneration at a low-quality forest
patch and compared (1) percent-area-occupied by grouse across the patch to two high-quality reference
patches, and (2) invertebrate abundance and biomass, potential nest microsite temperatures, and forest
response across managed and control blocks within the managed patch. A 3-fold increase in spruce
grouse occupancy was observed in the managed patch, a trend not observed in reference patches.
Invertebrates and forest cover attributes were unaffected, but nest microsite temperatures were greater in
managed blocks. Additional time may be necessary to observe a response in forest cover attributes in
these slow-growing environments. Future work should focus on conducting supplementations at a larger
scale and experimentally managing boreal forest in new locations to improve spruce grouse persistence in
New York.
Angelena M. Ross, Clarkson University, New York, angelena.ross@dec.ny.gov.
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CONFERENCES
Modern Trends of Population Dynamics and Ecology of Forest
Eurasian Tetraonids
E. G. Larin, A. L. Vasina and N. N. Korotkikh
The articles reflect the latest achievements in the
sphere of studying Tetraonidae. As a method there is
used telemetry, with the peculiarities of biology,
ecology, population dynamics and factors affecting the
current status of Tetraonidae populations taken into
account. The book contains long-term results of
studying Tetraonidae that show the alarmingly
noticeable decrease in their numbers throughout the
range. These articles can be useful for biologists,
experts in the field of monitoring hunting animals,
teachers of higher education institutions, postgraduates
and students.
E. G. Larin, A. L. Vasina and N. N. Korotkikh 2018.
Modern Trends of Population Dynamics and Ecology
of Forest Eurasian Tetraonids: Materials of
International scientific conference, dedicated to the 100 th anniversary of the Nature Reserve System of
Russia, the city of Sovetsky, Khanty-Mansi Autonomous District — Yugra, Russia, September 26–29,
2017. Ekaterinburg: Ural University Press, 2018. 147 pages. ISBN 978-5-7996-2508-5. Proceedings of
the First International Tetraonids Conference in Khanty-Mansi Autonomous District. (in Russian, with
abstracts in English).
Editorial Board: E. G. Larin (Executive Editor), A. L. Vasina, N. N. Korotkikh
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NEW BOOKS
Le Grand Tétras
Bernard Leclercq et Emmanuel Ménoni
Abstract
The Capercaillie (Tetrao urogallus) is a large grouse living in northern and montane coniferous and
mixed forests. The male, which can weigh nearly 4 kg, is dark
with red wattles, a white bill and a gray tail with white tips that
can be spread out. The female, or hen, is distinctly smaller and
russet and barred with black and white. If it is still present in
large areas of the Eurasian taiga, it is located in Europe, where
it is confined to mountainous areas. In France, after
disappearing from the alpine arc, it is still present in the
Cevennes, the Vosges, the Jura and the Pyrenees, but its
conservation status is fragile.
Although several books have already been dedicated
to this species, some aspects of its biology are still unknown.
The Biotope editions published have just (in December 2018)
released a monograph entitled "Le Grand Tetras" written by
Emmanuel Ménoni, a biologist in charge of studies within the
"Galliformes de montagne" team of the Office National de la
Chasse et de la Faune Sauvage (ONCFS), and Bernard
Leclercq, a member of the Tetras Jura Groupe association. This
richly illustrated book is a comprehensive synthesis of our
current knowledge of the capercaillie.
The book discusses in detail the biology of
Capercaillie, taking into account the latest research available:
family grouse, taxonomy and distribution of this bird in France and in the world, morphology and
physiology, behavior, population dynamics, reproduction and habitat.
The authors of this monograph, two capercaillie enthusiasts, has written a fascinating, dense but
light work, sprinkled with anecdotes collected in the field. It is practical and offers several ways to
improve the conservation of the species by involving the general public, local authorities, farmers and
hunters.
Leclercq, B., and E. Menoni. 2018. Le grand tetras. [The Capercaillie]. Biotope. (in French). ISBN:
9782366622133, 352 pages, price 35 euro.
http://www.ornithomedia.com/magazine/interviews/bernard-leclercq-emmanuel-menoni-nous-disent-toutgrand-tetras02857.html?fbclid=IwAR1O7V9i2GSkNFkwwmb3uVDKsMqXKB160VdCUPutkmKB7gXI6jssznuWRl
Y.
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RECENT GROUSE LITERATURE
For a complete bibliography on grouse, go to: http://www.suttoncenter.org/about/publications/
(please note that the link in previous editions may not be current).
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IN MEMORIAM
Fred C. Zwickel, 1926–2018
Susan Hannon and Michael A. Schroeder
The ornithological world lost one of its most dedicated grouse biologists, Fred C. Zwickel, who died
December 10, 2018, at the age of 91. Fred was best known for his six decades of work on Sooty and
Dusky Grouse (both formerly known as Blue Grouse). He spent much of that time working on population
ecology on Vancouver Island, British Columbia, but also on Hardwicke Island, British Columbia, the
Methow Valley in Washington State, and numerous other locations throughout the range of both species.
Fred was a true believer in the experimental method and was a tireless and thorough field worker. He
pioneered large-scale field experiments to test hypotheses about the role of spacing behavior in
population regulation. He and his students also studied breeding biology, behavior, movements, and
geographical distribution.
Fred was born in Seattle, Washington on December 18, 1926. As a child he was a keen
fisherman and loved to watch animals, spending lots of time in nature. At sixteen he joined the U.S. Navy
serving for the last two and a half years of World War II. After the war, he used the G.I. bill to fund his
B.Sc. degree in Wildlife Management at Washington State University, finishing in 1950. He then was
hired by the Department of Game for the State of Washington where he developed his interest in forest
grouse (Sooty, Dusky, Spruce, and Ruffed Grouse). He used the data he collected to complete his M.Sc
degree at Washington State University in 1958 under the supervision of Irvin O. Buss. He continued
working for the Department of Game until 1961. Between 1961 and 1965 Fred successfully completed his
Ph.D. at the University of British Columbia working on the population ecology of Sooty Grouse on
Vancouver Island under the supervision of James F. Bendell. He then travelled to Scotland for an
international postdoctoral fellowship, working at the Nature Conservancy (Unit of Grouse and Moorland
Ecology).
Through his work with Irvin Buss at Washington State, Fred met David Boag, another grouse
biologist who later held a faculty position in the Department of Zoology at the University of Alberta,
Edmonton. In 1967 David encouraged Fred to apply for a faculty opening in Zoology at the University.
Fred received the appointment, and he and his graduate and post-doctoral students subsequently worked
continuously on Sooty and Dusky Grouse populations, mostly on Vancouver Island, until his retirement
in 1985. He and his students published 95 peer-reviewed papers. He also co-authored the Birds of North
America species accounts for Dusky and Sooty Grouse with his long-term collaborator Jim Bendell. His
primary diversions from grouse were sabbaticals to Hokkaido, Japan to study pikas, and to Papua New
Guinea to study skinks.
At Alberta Fred supervised 10 graduate students (4 Ph.D.) and one postdoc during his career,
many of whom went on to become leaders in their fields in government, NGO’s and academia. Fred was
renowned for the liberal use of his red pen on the naïve manuscripts of his graduate students. Students
emerging from Fred’s tutelage knew how to write well and how to think critically. He loved a good
argument and, with his colleagues David Boag and Jan Murie, he organized Wednesday evening seminars
that were lively academic events where students presented their study proposals and results and were
expected to defend their ideas. His ready laugh often reverberated down the halls of the Zoology
department.
Fred was awarded a Frances F. Roberts Award from the Cooper Ornithological Society in 1965
and became an Elective Member of the AOU in 1974. In 2013 he received the Steve Cannings award
from the B.C. Field Ornithologists for his decades of work on Blue Grouse.
After retiring from the University of Alberta, Fred and his wife Ruth moved to Cortes Island,
one of the Canadian Gulf Islands. Retirement did not end Fred’s grouse research. He continued fieldwork,
data analysis, and writing for another three decades—often with the help of field assistants, volunteers,
and collaborators. Fred worked with his former supervisor and colleague, Jim Bendell, to publish a book
entitled Blue Grouse: Their Biology and Natural History (NRC Research Press, 2004) for which they
received the Wildlife Society Publication award in 2005.
Following publication of this book, Fred participated in a collaborative project with George
Barrowclough and Michael Schroeder to examine morphological, behavioral, and genetic variation across
the range of Sooty, Dusky, and Spruce Grouse. Although the results have yet to be published, Fred’s
curiosity and scientific drive are apparent throughout the process. Fred’s last year in the field was 2013 at
the age of 86.
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Fred is survived by his wife Ruth Zwickel, chef and baker extraordinaire at the grouse field
camps, his children Jeff (Sharon), Heidi (Mike) and Wendy and four grandchildren: Ryan, Peter, Sierra
and Ben.
Published by permission from The Auk, published 16 April 2019.

Fred Zwickel banding a Sooty Grouse with his faithful English pointer Katie looking on.
Susan Hannon, Professor Emeritus, Department of Biological Sciences, University of Alberta, Edmonton,
Alberta, Canada.
Michael A. Schroeder, Upland Bird Research Scientist, Washington Department of Fish and Wildlife,
Bridgeport, Washington, USA, Michael.Schroeder@dfw.wa.gov.
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