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Eriocheir japonica
, .

Eriocheir 
sinensis ( )

. ,
,

. ,

,
,

.
,

. ,
, .

,
1.

,
,

.
,

,
, .

,
,

,

( ) 2 ,
(LC50)

.

,
.

1 . 11 , 7
, 4 .

(mm), (g) ,
. ,

0.5, 1.5 (0, 2.53, 3.80, 5.69, 8.54, 12.81 ppm) 6
, 1 M

pH 5 7 . ,
0.5, 1.8 (0, 5.25, 9.45, 17.01, 30.62, 55.18 ppm) 6

, pH 7 8
. 1 20 ( 5 13 mm) 

, ,
3, 6, 24, 48, 72, 96

(ppm) ,
,

. 96
, (LC50) 

.

1, 2 .
, LC50 9.957 ppm, 

LC50 14.40 ppm .
,

3. ,

. ,
,

.

1.

2. ,
( ) (2005)

3.

4. Kiki, T., Trans. of the CRJSJ, Vol. 129, No. 2, (2001), pp.
156-162
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, .
,

,
1. ,

,
, ,

. ,
1 .

,
( )

. 1
50 2 2.

(FAO) , ,
,

3.
FAO 2012 1
6 .

,
.

, , , , , , ,
, , , ,

.
,

.
,

(Eriocheir japonica) .
,

, ,
.

( ) , 3 4 ,
. ,
.

, .
,

.
,
,

.

60 L ( W:600 D:300 H:360 mm ) 4 ,
30 3 .

,
Mol A (Mol) A, Mol B Mol B, 
Mol A + B Mol A B , 1 2
. , 10

,
1 1 . 1 .

Mol A + B
. , ,

,
.

, ,
, ,

, .

1. JAICAF ,
2015 2015

, 2015
2. FAO Food balance sheets

3. The State of World Fisheries and Aquaculture 2010

1. 60 90 A) B) 
(n=10, Bars : SE, * : p<0.05 by non-paired t-test).
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1 2
1,2 1 2 1

astaxanthin astx

1
Astx

Astx

1 astx

astx astx

astx
2

astx

astx
astx astx

astx

astx
astx

astx
astx

astx
astx astx

( 1) 
( 2) 100°C

( 3) 72

1 3
astx astx

(
) 37°C

HPLC
HPLC YMC-Carotenoid TMS 5 μm (4.6×250 mm)

1.0 mL/min 25°C 474 nm
: t-

: 1% astx
13-(Z)-astx all-(E)-astx

9-(Z)-astx

1 ( 1) 
(1A) (1B)

(ww) 

( 2) (1B)
(1D) (
3) (1C) (1B) w.w.

1 Astx
1 2 3 /ww

1A 0.7%
1B 1.0%
1C 1.8%
1D 0.75%

Astx 2
( 2A, 2B)

( 2C) astx

astx
1C

astx
astx .

( 2D)
astx

astx

2 astx
( ) astx (mg)

2A 45 1.1
2B 180 1.2
2C 180 1.4
2D 32

1C astx
astx 2D astx

3

astx astx

1. Nishida, Y. et al., Carotenoid Science, 11, (2007), 16-20
2. , Aquacult. Sci., 65, (2017), 203–208
3. , 12, (2019), 97-104
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Eriocheir japonica ,
,

, .
Eriocheir sinensis ,

,
.

, astaxanthin (astx) 
1. Astx

, 2

3, 4

, .
, astx

, ,
astx

. ,
astx ,

.

, 8
( 4 , 4 ) , ( , , : ,

: , , : , : ) . 72
, (g) 

. , 100 mL/g
, 50°C 3 , .

, ,
, . , 100 mL

.
0.1 mL HPCL , HPCL

.
HPLC YMC-Carotenoid TMS 5 μm (4.6×250 mm)

1.0 mL/min 25°C 474 nm
: t-

: 1% astx
13-(Z)-astx all-(E)-astx

9-(Z)-astx

astx 1 .
10.79 mg ,

p<0.05
. ,

, .
,

,
5

. ,
,

6.

, ,
. ,

1
,

p<0.01 ,
.

, astx ,
. ,

,
,

,
, .

1
(mg, n=4, Bars:SD, *:p<0.05 by non paired t-test)

1. ,
. J. Oleo Sci., 2012, 12, 525 531

2. Nishida, Y.; Yamashita, E.; Miki, W., Quenching Activities of 
Common Hydrophilic and Lipophilic Antioxidants against 
Singlet Oxygen Using Chemiluminescence Detection System. 
Carotenoid Science, 2007, 11, 16 20

3. ; ; ; ; ;
; ; ,

.
Cyto-protection & biology, 1989, 7, 383 391

4. ,
. J. Oleo Sci., 2012, 12, 525 531

5. Kessler, E., Czygan, F. : Chlorela zofingiensis Donz, 
Isolerung neuer stamme und ihre physiologisch-
biochemischen eigenschaften, Ber. Deuts. Botani. Gesell., 
1965, 78, 343-347

6. Andrewes, A.G., Phaffia, H.J., Starr, M.P. : Carotenids of 
Phaffa rhodozyma, a red pigmented fermenting yeast, 
Phytochem., 1976, 15, 1003-1007
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ASD Austim Spectrum Disordor

ASD
ASD

PTEN 1),2),3)

PTEN PI3K/Akt mTOR

PI3K/Akt/PTEN/mTOR Akt
mTOR ASD

PI3K/Akt/PTEN/mTOR
4) ASD

12.5 ASD BTBR
5 mg/kg

4
ASD 3-chamber test

PI3K/Akt/PTEN/mTOR

3-Chamber Sociability
4 ASD BTBR

BTBR
Akt

Akt

mTOR
BTBR

ASD
ASD

mTOR ASD
mTOR

ASD
5) PI3K/Akt/PTEN/mTOR

ASD
PI3K/Akt/PTEN/mTOR

ASD

ASD
ASD

ASD

ASD

1. 26 2
2015 75-80

2. Yang EJ. et. al., PLoS One, Vol. 11, No. 4, (2016), e0153298
3. Arafa SR. et. al., Experimental Neurology, Vol. 311, (2019),

125-134
4. Kavitha K. et. al., Biochimica et Biophysica Acta, Vol. 1830,

No. 10, (2013), 4433-4444
5. Sato A. et. al., Nature communications, Vol. 3, (2012), 1292
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, 1.
,

.
, ,

.
, 1

,
. ,

,
1.

, Anguilla japonica
Cyprinus carpio

,

1200 mm (W:1200×D:450×H:450 mm) 2
, .
, ,

(A ) (B )  
, 5 .

8 14 9 18 , 2018 11 15 12
20 .

A , 1
(FA100 DS ) ,

, 1 mL 0.3 mL
. , B , 1 ,

, 30 A
. , B

.
.

,
10 .

100 μL .
, 1.5 mL ,

3, 000×g, 15 , 4 ,
C- ( )  

.

1
.

,
(t-test, P < 0.05) ,

, .
A A

2 A
(t-test, P < 0.01)

,
,

. ,
,

,
.

, , ,
.

,
,
. ,

,
,

.

1. ,
, 62 , 4 , (2014), pp.385-392

1
n=5 *: P < 0.05

2
n=15 **: P < 0.01
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,
1.

,
, ,

.
,

. ,
, ,

(ovalbumin, OVA), 
(keyhole limpet hemocyanin, KLH) ,

.

. , OVA 0.8 g/ (Sigma-Aldrich , USA)
, .KLH 50 g/ (Sigma-Aldrich ), 

(PBS) , FA100, 
. OVA; 2

KLH; 3 7 ,
.

0.02 mol/l, pH 9.8 OVA(200 g /ml), 
KLH(100 g /ml) , 50 l/well

Nunc Immunoplate Maxisorp, Thermo Fisher 
Scientific, Inc., Denmark) , 4 , ,

. , 1% BSA/1% /PBS 100 
l/well , , 60

. , 0.05%Tween20 PBS (PBS-T)
3 . PBS-T

50 l/well 2 ,
4 , .

mouse anti-Carp/Koi Carp(Cyprinus carpio) IgM (1/66, 
Aquatic Diagnostic Ltd, Scotland) , 2

. horseradish peroxidase(HRP) 
labeled goat anti-mouse IgG (1/3000, Kirkegaard & Perry 
Laboratories, Inc., USA) , 1 .

PBS-T ,
3,3',5,5'- TMB 50 l/well

. 20 50 l/well 5 mol/l sulfuric acid
- ,
680 (BioRad Laboratories, USA) ,

(490 nm) , .

.
,

. , ,
OVA, KLH ,

.
7

OVA, KLH
(Fig. 1). , KLH

.

. ELISA

. , ,

. , ,
. ,

ELISA Ig
. . Ig

.

1. , ,
, PCT/JP2009/002689, 2009

12 23

Fig. 1  Anti OVA/KLH specific antibody in Carp serum
OVA 2

KLH 3 , 7 , PBS
40 640 ELISA . PBS; 

(PBS ) OVA; OVA , KLH; KLH .
.

0.000

0.500

1.000

1.500

2.000

0.000

0.500

1.000

1.500

2.000
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. 60 
,

, , 3
4 1 .

,
, ,

.

. , ,
,

, , ,
.

,
,

,
.

.
, 2

.
.

,
,
.

, ,
.

,
.

4 ,
25˚C .

7.0587 g/l NaCl, 0.3641 g/l 
CaCl2 2H2O, 0.18125 g/l KCl. 0.1 mM NH4Cl 1/100 

NB Difco
, , 1/1000 
NB 0.01 mM NH4Cl , 3

.
0.22 μm MCE Membrane

Millipore ,
. DNA ZymoBIOMICS DNA Mini Kit ZYMO 

RESEARCH
DNA .

DNA , 16S rDNA 
v3-v4 , PCR

16S rDNA . MiSeq (Illumina) 2 x 
300 bp .

QIIME 
.

,
. ,

.
,

,
1 . 1.5%

,
, .

1.

1 Rhodobacterace
, SW1

. 2-9

.
, 18-25

,
.

,
,

.
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,
50 , 10% .

28
16.5 , 60 .

30
, 1).

,
, .

,
,

.
, ,

,

,
4309375 2).

, , ,
, , ,

,

.

, . ,

.

, MRS ,
, 20% NaCl

6
20, 25, 30, 35, 40, 45 , 24

. ,
, DNA DNeasy Blood & Tissue Kit

Qiagen . DNA
16S rRNA rDNA ITS1 PCR

DNA BLAST
.

2 , 4 , 8 , 12
DNA

, 2-Step tailed PCR 16S rRNA
. ,

,
.

NaCl , MRS ,
, 20 35 48

1 mL 20 4.0 7.0

105 CFU / mL, 25 6.0 9.0 105 CFU / mL, 30
6.0 105 CFU / mL, 35 6.0 8.0 105 CFU / mL

. 40, 45
. , 20% 3
, 20%NaCl

. 35 , 96 3.0 x 104 CFU /
mL . 40 120

1.3 x 104 CFU / mL .
6 MRS20, N25, S35, 

NNaCl35, NNaCl40fast, NNaCl40slow ,
DNA 16S rRNA , rDNA ITS1
PCR , 16S 

rRNA .
, , NaCl

MRS20, N25, S30 3
Sphingomonas 97

99 . , NaCl
NNaCl35, NNaCl40fast, NNaCl40slow 3

Chromohalobacter 98 99
.

Sphingomonas ,

. Chromohalobacter
2007 C. 

japonicus sp. 3).

26 .
, ,

. ,
86.9% Chromohalobacter 2

. 2
, 12 . ,

Haererehalobacter , Halomonas ,  Salinivibrio ,
Salinisphaera , Vibrio ,

2 , 8
, 12 .

, Salinisphaera 1
, 12 60% .

,
Chromohalobacter

,
. ,

8 12 ,
,

.

1.
http://www.choshi-gyokyo.jp/data/index.htm

2.
http://tuberi.jp/newpage2kakigaranokaseika.htm

3. Sa´nchez-Porro. C., et al., Int J Syst Evol Microbiol., Voi. 57,
No. 11, (2007), pp. 2262-2266
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Fig. 
1

Fig. 2

Rev-erb

Rev-erb

Rev-erb

Rev-erb

Rev-erb

Fig. 1

Time after Dex treatment (h)

Po
ly

am
in

e 
(n

m
o/

m
g 

pr
ot

ei
n)

0 4 8 12 16 20 24 28 32 36 40 44 48

5

0

10

15

20

25

Fig. 2 NIH3T3

1. Pegg,A.E, The J.Biol.chem., 293, (2018), 18681-18692
2. Igarashi, K., Kashiwagi, K., IUBMB Life, 67, 3, (2015),

160-169
3. , , , ,

(2009)
4. Takahashi JS, Hong HK, Ko CH, McDearmon EL, Nat. Rev.

Genet., 9, (2008), 764-75

SPD
SPM
PUT

PN15
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NAPQI (N-acetyl-p-benzoquinone 
imine) 

1

2

3-Phenylpropanoic acid 

4-Chloroaniline
pentafluoroaniline, 4-nitroaniline

67% 64%
2,4-dinitroaniline 

4-methylaniline
4-ethoxyaniline

4-aminophenol 
92% (Table 1)

Table 1 3-Phenylpropanoic acid
a

Entry Yield / %b

4

2
3

1

5

R2

4-Cl

4-NO2

6

96

64
2,3,4,5,6-F5 67

2,4-(NO2)2 0
4-Me 95
4-OEt 98

7 4-OH 92

1) ClCO2Et, Et3N, MeCN, 0 oC, 30 min

2)                        , H2O, 0 oC, 24 h
Ph OH

O O

Ph N
HH2N

R2
R2

a All reactions were carried out with 1.0 mmol of 3-phenylpropanoic acid, 1.1 mmol of Et3N, 
and 1.1 mmol of ClCO2Et in 20 mL of MeCN. After stirring for 30 min at 0 oC, 1.5 mL of
water and 1.1 mmol of anilines were added at 0 oC to the reaction mixture. b Isolated yield.

N Cbz-L-Phe-OH
Cbz-D-Phe-OH

4-ethoxyaniline 
75% 77% 

-
HPLC Cbz-Phe-OH

4-aminophenol 83% 
,

Cbz-Ala-OH, Cbz-Val-OH
Cbz-Met-OH 4-ethoxyaniline 

82-94% 
(Table 2)

Table 2 -
a

Entry % eecYield / %bR1

PhCH2 (L)
PhCH2 (D)

PhCH2 (L)

>99
>99

>99

Me2CH (L) >99

Me (L) >99

4-OEt
4-OEt

4-OH

4-OEt

4-OEt

77

83 (83d)

75

94

82

2
3

1

MeSCH2 (L) >994-OEt 85
5
6

R2

4

P-N

R1 O

OH

1) ClCO2Et, Et3N, MeCN, 0 oC, 30 min

P-N

R1 O

N2)                              , H2O, 0 oC, 24 hH2N R2 R2

H

* *

H H

a All reactions were carried out with 0.50 mmol of N-benzyloxycarbonyl protected -
amino acids, 0.55 mmol of Et3N, and 0.55 mmol of ClCO2Et in 10 mL of MeCN. After
stirring for 30 min at 0 oC, 0.75 mL of water and 0.55 mmol of anilines  were added at 
0 oC to the reaction mixture. b Isolated yield. c Determined by HPLC analysis.
d 1.20 g (4.0 mmol) of Cbz-L-Phe-OH was used.

4-ethoxyaniline

(Table 3)

Table 3 
a

Entry Yield / %b

R4
O

OH

1) ClCO2Et, Et3N, MeCN, 0 oC, 30 min

R4-CO2H

Lauric acid (C12)
Palmitic acid (C16)

Linoleic acid (C18-2)
Oleic acid (C18-1)

Linolenic acid (C18-3)
Arachidonic acid (C20-4)

R4
O

N
2)                                   , H2O, 0 oC, 24 hH2N H

98
89

79

97

93

4

2
3

1

5
6

OEt
OEt

93

a All reactions were carried out with N-benzyloxycarbonyl fatty acids, 1.1 eq. of Et3N, 
and 1.1 eq. of ClCO2Et in MeCN. After stirring for 30 min at 0 oC, water and 1.1 eq. of 
4-ethoxyaniline were added at 0 oC to the reaction mixture. b Isolated yield.

1. D. C. Dahlin, G. T. Miwa, A. Y. Lu, S. D. Nelson, Proc. Natl. 
Acad. Sci. USA. 1984, 81, 1327-1331.

2. T. Noguchi, M. Sekine, Y. Yokoo, S. Jung, N. Imai, Chem.
Lett. 2013, 42, 580-582.

PN16
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QOL

(4-phenylbutanoic acid, 4-PBA

4-PBA

PBA

3-indolepropionic acid, IPA
-

IPA

Tm
Pael Parkin-associated 

endothelin receptor-like receptor, Pael-R
IPA

3.0 mM IPA 4-PBA
2

IPA 0.05 mM 0.1 g/ml Tm
3

1. S. Mimori et al., Biol. Pharm. Bull, 35, (2012), 84-90
2. S. Mimori et al., Bioorg. Med. Chem. Lett, 23, (2013), 

6015-6018
3. S. Mimori et al., Chem Lett, 42, (2013), 1051-1052
4. S. Mimori et al., Bioorg. Med. Chem. Lett, 25, (2015), 

811-814
5. Y.J.Chyan et al., J. Biol. Chem. 274, (1999), 21937-21942

1 A) IPA
4-PBA

2 B) in vitro IPA

3 C)
IPA *P < 0.05, compared with

vehicle control, Dunnett’s test

PN17
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,
,

.
,

,
. ,

, ,
,

. , , .
, ,

, .
,

.
. , .

,
, .

, ,
,
, ,

.
, ,

.

1. Mori.M, Takahashi, M., J Educational.Application of 
Information and Communication Technologies 18. No.1 
Nov (2015)

2. , ,

2017  3
3. , ,

2018  3
4. , , , ,

2019  3

Fig.1

PN18
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4

10

(2a-2i)

1. (2a-2i)

2.

1

2i

2i
3

3
2

2e
2c

2d

2a
2b

2a 2-
2h

(2a-2i) 2
3

1

2e 2a
2- 2h

1

1. Takahashi, M., et al. Euro. J. Pharm. Sci. 132, (2019), 
125-132

PN19
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Entry Product 2 Yield (%)
1 (R)-2a 65

2 (S)-2a 58

3 (R)-2b 88

4 (S)-2b 61

5 (R)-2c 57

6 (S)-2c 69

7 (R)-2d 62

8 (S)-2d 16

9 (R)-2e 41

10 (S)-2e 57

(2a-2i)

(2a-2i) 1

(2a-2i) hCES1
2 2a 2b

2c 2d, 2f
2d 2e

(Vmax) 10 2b

2d Vmax

Compound Vmax (pmol/mg proteim/min) Km (μM)
(R)–2a 95.9±4.01 3.41±0.700

(S)–2a 136±5.92 4.74±0.899

(R)–2b 1485±5.92 10.3±1.77

(S)–2b 1417±94.0 25.7±4.39

(R)–2c 512±17.1 1.74±0.400

(S)–2c 2291±111 11.2±1.80

(R)–2d 125±4.31 4.22±0.660

(S)–2d 3.38±0.15 23.6±2.79

(R)–2e 232±16.5 7.09±1.92

(S)–2e 15.6±2.36 77.4±21.1

CES

1. Hosokawa, M. Molecules, 13, (2008), 412–431

PN20
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Fig.1
37 4

1. H. Sumi, H. Hamada, H. Tsushima, H. Mihara, H. Muraki, 
Experientia, 43, 1110-1111, 1987

2.
43(10), 1124-1127, 1996

3. H. Sumi, H. Hamada, H. Nakanishi and H. Hiratani, Acta. 
Haematol., 84: 139-143, 1990

4.
, 13, 7-13, 2016

5. Y.Yanagisawa, T.Chatake, S.Naito, T.Ohsugi, C.Yatagai,
H.Sumi, A.Kawaguchi, K.Chiba-Kamosida, M.Ogawa,
T.Adachi, and Y. Morimoto, J. Synchrotron Rad., 20(6), 1-5,
2013

6. T. Chatake, Y. Yanagisawa, R. Inoue, M. Sugiyama, T.Matsuo, 
S. Fujiwara, T. Ohsugi and H. Sumi, J. Food Biochem.,
42(6) : e1 2630, 2018

7. T.Ohsugi, S.Ikeda, and H.Sumi, Food Sci. Techol. Res., 11(3),
308-310, 2005

PN21
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1. Sakaguchi S, Sakaguchi N, Asano M, Itoh M, Toda M 1995 
Immunologic self-tolerance maintained by activated T cells 
expressing IL-2 receptor alpha-chains (CD25). Breakdown of 
a single mechanism of self-tolerance causes various 
autoimmune diseases. J Immunol 155:1151-1164.

2. Yamaguchi T, Hirota K, Nagahama K, Ohkawa K, Takahashi 
T, Nomura T, Sakaguchi S 2007 Control of immune 
responses by antigen-specific regulatory T cells expressing 
the folate receptor. Immunity 27:145-159.

a

b

c

Fig. 1 Treg  
 

PN22
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65 65 100
35 53.8 , 30 46.2

22 25 4 6.2 ,26 30 31 47.7 ,
31 40 17 26.1 ,41 55 4 6.2 ,
56 9 13.8 1. , , , 2008

2.
, , , 2008

PN5
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1

2

IUCN Vulnerable
Neophocaena phocaenoides

2-4

2019
4 2019 12 2018 12 2019

12

Tide Current 
Predictor NOAA FRA-ROMS

1 2
7 18 19 1 2

R version 3.5.3

0

1

2

Dec Jan Feb Mar Apr May Jun Jul

M
ea

n 
nu

nb
er

 o
f o

bs
er

ve
d 

in
di

vi
du

al
s

Mean number of observed individuals at am
Mean number of observed individuals at pm
Mean number of observed individuals

GLM

2019 4 2019 7
4 5 9

Fig.1 2018 12 2019 7
24

Phocoenoides dalli Lagenorhynchus
obliquidens

1
± SE

Fig.2 12 1
2

4 7
3

8 5

1. , , , , ,
, , 53 , (2006), pp. 1101-1105

2. ,
, (2016), 177pp

3. Shirakihara, K., Yoshida, K., Shirakihara, M., Takemura, A., 
MARINE MAMMAL SCIENCE, Vol. 8, No.5, (1992), pp. 
160-164

4. Shirakihara, M., Seki, K., Takemura, A., Shirakihara, K.,
Yoshida, H., Yamazaki. T., Journal of Mammalogy, Vol. 89, 
No.5, (2008), pp. 1248–1256

5. , , (2011), pp. 
185-245

Fig. 2 Monthly mean ± SE number of observed finless 
porpoises at Tonegawa River

Choshi City

Pacific Ocean

Fig. 1 Vessel survey route

PN6
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Phoca largha

(Phoca largha; )
1-2

1-5

55

1-2

6

1990

4,7

500
(Fig. 1, Fig. 2)7

4,7

Fig. 1 2011 2016
6 9

R version 3.3.1 R Core Team, 2016. R: A
language and environment for statistical computing

GLM
AIC

1.Bigg, M. A., Handbook of Marine Mammals vol. 2. Seals, In 
(S. H. Ridgway and R. J. Harrison, eds.), (1981), pp. 1-27,
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