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Abstract 
This document provided information of Japanese otolith mark releases, including release 

site, date, number, and mark patterns with images. From November 2014 to July 2015, 
approximately 242.6 million chum, 22.1 million pink, 1.6 million masu, and 67 thousand sockeye 
salmon (2014 brood year) with thermal marks or ALC (alizarin complexone) patterns were 
released in Japan. In addition, 360 thousand masu salmon smolts and 152 thousand sockeye 
salmon smolts (2013 brood year) were released in the spring of 2015 with thermal marks or ALC 
patterns. In the fall of 2014, 271 thousand juveniles of otolith-marked masu salmon (2013 brood 
year) were also released. Two thermal rings as base mark were adopted to distinguish Japanese 
chum and pink salmon from other stocks.  The data were uploaded to the database on the website 
of NPAFC Working Group on Salmon Marking (http://wgosm.npafc.org/). 
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Introduction 
Mass marking of hatchery salmon using otolith marks is an effective tool for stock 

identification of salmon in high seas (Ignell et al., 1997; Kawana et al., 1999; Sato et al., 2009; 
Urawa et al., 1999, 2000, 2005, 2006, 2009) and coastal waters (Hagen et al., 1995; Farley and 
Munk, 1997; Farley et al., 1999). 

In Japan, the aim of otolith mark programs is to provide information for the ocean 
migration and survival of each regional salmon stocks, combining with coastal and high-seas 
salmon researches.  Since 1998 the number of otolith mark releases has increased steadily, and 
now approximately 267 million otolith-marked salmon are annually released in Japan. 

 
Methods 

Computer-based water temperature control systems were used to produce thermal marks in 
the otoliths for salmon. The systems were installed at 40 hatcheries in Japan (Fig. 1).  ALC 
(alizarin complexone) marks were used for chum, pink and masu salmon surveys by Hokkaido 
Research Organization (HOKK), Hokkaido Aquaculture Promotion Corporation (HAPC), 
Yamagata Prefectural Inland Water Fisheries Experimental Station (YIE), chum salmon at the 
Osotsubetsu hatchery, pink salmon at the Aioi, Oketo and Kenebetsu hatcheries, masu salmon at 
the Freshwater Fisheries Center of Yamagata Fisheries Promotion Foundation and Fukumitsu 
hatcheries (Fig. 1). 

Few thermal mark patterns are available when ring number is limited (Hagen, 1999).  To 
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increase available patterns, we employ narrow ring spacing, which is formed at 3hour or 12 hour 
cooling time. The hatch code notations were used to describe thermal patterns (Hagen et al., 
2000; Josephson et al. 2006). Two rings as base mark were adopted to distinguish Japanese chum 
and pink salmon from other stocks. 
 

Releases of 2014 Brood Year Stocks 
In the spring of 2015, approximately 242.6 million chum, 22.1 million pink, 1.6 million 

masu and 67 thousand sockeye salmon fry (2013 brood year) with thermal mark patterns or ALC 
patterns were released in Japan (Table 1). In addition, 30 thousand masu salmon eggs with ALC 
(JP14-111) were stocked in the Ira River, Yamagata along the Japan Sea coast of Honshu in 
November 2014. The qualities of thermal marks were generally good except for several poor 
marks such as Tonbetsu14Chum2, Ishikari14Chum5, Kasshi14Chum1, Kasshi14Chum2, 
Kasshi14Chum3, Kasshi14Chum4, Kuji14Chum, Oirase (Pacific) 14Chum, Orikasa14Chum3 
and Tarou14Chum.  

 
Releases of 2013 Brood Year Stocks 

From April to June 2015, approximately 360 thousand masu salmon smolts and 152 
thousand sockeye salmon smolts with thermal marks or ALC patterns were released from six 
hatcheries in Japan (Table 2). From September to October 2013, 271 thousand masu salmon 
juveniles with thermal marks were also released from four hatcheries. Eight marking groups of 
masu salmon juveniles and smolts (JP13-99 and 100, JP13-102 to107) were same as fry released 
in the spring of 2013 in five marking groups (JP13-89, JP13-91 to 93, JP13-95; Tomida et al., 
2015). 
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Table 1. Continued.  

No JP14-92 JP14-93 JP14-94 JP14-95 JP14-96 JP14-97 JP14-98 JP14-99 JP14-100 JP14-101 JP14-102 JP14-103 JP14-104

Brood Year 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014 2014

Species Chum Chum Chum Pink Pink Pink Pink Pink Pink Pink Pink Pink Pink

State/Province HONSHU HONSHU HONSHU HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO

Region Pacific coast Pacific coast Pacific coast Okhotsk Sea coast Okhotsk Sea coast Okhotsk Sea coast Okhotsk Sea coast Okhotsk Sea coast Okhotsk Sea coast Nemuro Strait coast Nemuro Strait coast Nemuro Strait coast Nemuro Strait coast

Facility Tsugaruishi Hatchery Tsugaruishi Hatchery Tsugaruishi Hatchery Aioi Hatchery Tokushibetsu
Hatchery Shari Hatchery Shari Hatchery Oketo Hatchery Tokushibetsu

Hatchery Ichani Hatchery Ichani Hatchery Ichani Hatchery Kenebetsu Hatchery

Stock Tsugaruishi River Tsugaruishi River Tsugaruishi River Abashiri River Tokushibetsu River Shari River Tokoro River Tokoro River Tokushibetsu River Ichani River Tokushibetsu/Kitami
horobetsu River Iwaobetsu River

Sashirui/Rausu/Shunkarikot
an/Kunbetsu/Shibetsu/Touh

oro River
Final

Release
Site

Tsugaruishi River Tsugaruishi River Tsugaruishi River Abashiri River Kitamihorobetsu
River Shari River Tokoro River Tokoro River Tokushibetsu River Ichani River Ichani River Ichani River

Sashirui/Rausu/Shunkarikotan/K
unbetsu/Churui/Shibetsu/Touhor

o/Nishibetsu River

Date Last Released 2015/4/10 2015/3/31 2015/3/5 2015/5/6 2015/4/15 2015/5/5 2015/4/24 2015/5/4 2015/4/27 2015/4/17 2015/4/17 2015/4/17 2015/5/15

OM ID Tsugaruishi14Chum
1

Tsugaruishi14Chum
2

Tsugaruishi14Chum
3 Abashiri14Pink-alc Kitamihorobetsu14Pi

nk Shari14Pink Tokoro14Pink Tokoro14Pink-alc Tokushibetsu14Pink Ichani14Pink1 Ichani14Pink2 Ichani14Pink3 Shibetsu14Pink-alc1

Hatch Code 2-6H 2-4H 2,7H A2H 2n-3H 2,3nH 2,3n-2nH A1H 2-3H 2,4H 2-2-4H 2-5H A1H

Otolith Mark
Schedule

(1X)12C:12H,(1X)12
C:48H,(6X)12C:12H

(1X)12C:12H,(1X)12
C:48H,(4X)12C:12H

(1X)12C:12H,(1X)12
C:24H,(7X)12C:12H

(1X)12C:12H,(1X)12
C:36H,(3X)24C:24H

(1X)24C:24H,(1X)24
C:48H,(3X)12C:12H

(1X)24C:24H,(1X)24
C:48H,(2X)12C:12H,
(1X)12C:36H,(2X)12
C:12H

(1X)24C:24H,(1X)24
C:72H,(3X)24C:24H

(1X)24C:24H,(1X)24
C:48H,(4X)24C:24H

(1X)12C:12H,(1X)12
C:36H,(1X)12C:12H,
(1X)12C:36H,(4X)12
C:12H

(1X)12C:12H,(1X)12
C:36H,(5X)12C:12H

Direction Down Down Down Down Down Down Down Down Down Down

Stage fed fry fed fry fed fry fed fry emergent fry fed fry emergent fry fed fry fed fry fed fry fed fry fed fry fed fry
Mean Size at
Release(mm) 58 61 63 35 3.2 40 34 36 39 36 36 36 35

Mean Size at
Release(g) 1.65 1.89 2.10 0.28 0.21 0.37 0.25 0.27 0.37 0.25 0.25 0.25 0.27

Actual Number of OM
Released 5,417,000 3,089,000 1,139,000 1,839,000 1,583,000 5,459,000 1,111,000 1,719,000 1,782,000 110,000 2,624,000 1,943,000 3,520,000

Mark Quality O.K. Good O.K. O.K. O.K. O.K. O.K. O.K. O.K. O.K.

Comments Some otoliths show
2,2-6H or 6H.

Some otoliths show
3,7H or 2-2,7H. small ring double Most otoliths show

3,3nH. small ring small ring

The long side of
black-and-whit

images is 100μm.
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Table 1. Continued.  

No JP14-105 JP14-106 JP14-107 JP14-108 JP14-109 JP14-110 JP14-111 JP14-112

Brood Year 2014 2014 2014 2014 2014 2014 2014 2014

Species Pink Masu Masu Masu Masu Masu Masu Sockeye

State/Province HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HONSHU HOKKAIDO

Region Nemuro Strait coast Okhotsk Sea coast Okhotsk Sea coast Nemuro Strait coast Japan Sea coast Japan Sea coast Japan Sea coast East Pacific coast

Facility Kenebetsu Hatchery Shari Hatchery Tokushibetsu
Hatchery Nemuro Hatchery Chitose Hatchery Shiribetsu Hatchery YFPF Freshw. Fish.

Ctr. Shizunai Hatchery

Stock Sashirui/Rausu/Kunb
etsu/Shibetsu River Shari River Tokushibetsu River Shibetsu River Ishikari River Shiribetsu River - Abira River

Final
Release

Site
Shibetsu River Shari River Tokushibetsu River Shibetsu River Ishikari River Shiribetsu River Ira River Kushiro River

Date Last Released 2015/5/15 2015/6/2 2015/6/5 2015/5/12 2015/3/30 2015/5/28 2014/11/21 2015/7/17

OM ID Shibetsu14Pink-alc2 Shari14Masu-f Tokushibetsu14Mas
u-f Shibetsu14Masu-f Ishikari14Masu-f Shiribetsu14Masu-f Ira14Masu-alc Kushiro14Sockeye-f

Hatch Code A2H 4H 2,3nH 2,4H 2,3H 5H A1H 2,3H

Otolith Mark
Schedule (4X)24C:24H (1X)24C:24H,(1X)24

C:48H,(3X)12C:12H
(1X)24C:24H,(1X)24
C:48H,(4X)24C:24H

(1X)24C:24H,(1X)24
C:48H,(3X)24C:24H (5X)24H:24C (1X)24C:24H,(1X)24

C:48H,(3X)24C:24H

Direction Down Down Down Down Up Down

Stage fed fry fed fry fed fry fed fry fed fry fed fry eyed egg fed fry
Mean Size at
Release(mm) 36 50 53 55 58 48 - 88

Mean Size at
Release(g) 0.29 1.39 1.55 1.84 2.04 1.04 - 6.65

Actual Number of OM
Released 392,000 502,000 501,308 121,000 30,000 429,700 30,000 66,582

Mark Quality O.K. O.K. Good Good O.K. O.K.

Comments small ring double

Some otoliths have
extra sharp rings

before/in 1st band.
They show 3,3H or

2,2,3H.

Last ring in an otolith
is blurred.

The long side of
black-and-whit

images is 100μm.
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Table 2. Otolith mark releases of sockeye and masu salmon of 2013 brood year stocks from Japan in the fall of 2014 and spring of 2015. 
No JP13-99 JP13-100 JP13-101 JP13-102 JP13-103 JP13-104 JP13-105 JP13-106 JP13-107 JP13-108 JP13-109 JP13-110

Brood Year 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013 2013

Species MASU MASU MASU MASU MASU MASU MASU MASU MASU MASU SOCKEYE SOCKEYE

State/Province HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO HOKKAIDO

Region Okhotsk Sea coast Okhotsk Sea coast Nemuro Strait coast Nemuro Strait coast Nemuro Strait coast Japan Sea coast Japan Sea coast Japan Sea coast Japan Sea coast West Pacific coast West Pacific coast West Pacific coast

Facility Shari Hatchery Shari Hatchery Nemuro Hatchery Nemuro Hatchery Nemuro Hatchery Chitose Hatchery Chitose Hatchery Shiribetsu Hatchery Shiribetsu Hatchery Fukumitsu Hatchery Chitose Hatchery Chitose Hatchery

Stock Shari River Shari River Ichani River Shibetsu River Shibetsu River Ishikari River Ishikari River Shiribetsu River Shiribetsu River Saru River Shizunai/Abira River Shizunai/Abira River

Final
Release

Site
Shari River Shari River Ichani River Shibetsu River Shibetsu River Ishikari River Ishikari River Shubuto River Shiribetsu River Saru River Abira River Shizunai River

Date Last Released 2014/10/1 2015/6/16 2015/6/4 2014/10/15 2015/6/3 2014/9/10 2015/4/20 2014/9/3 2015/5/12 2015/5/4 2015/4/28 2015/4/10

OM ID Shari13masu-j Shari13masu-s Ichani13masu-s Shibetsu13masu-j Shibetsu13masu-s Ishikari13masu-f Ishikari13masu-s Shubuto13masu-j Shiribetsu13masu-s Saru13masu-alc Abira13sockeye Shizunai13sockeye

Hatch Code 4H 4H 2,5H 2,4H 2,4H 2,3H 2,3H 3H 5H A1H 2,6H 2,6H

Otolith Mark
Schedule (4X)24C:24H (4X)24C:24H (1X)24C:24H,(1X)24

C:48H,(5X)24C:24H
(1X)24C:24H,(1X)24
C:48H,(4X)24C:24H

(1X)24C:24H,(1X)24
C:48H,(4X)24C:24H

(1X)24C:24H,(1X)24
C:48H,(3X)24C:24H

(1X)24C:24H,(1X)24
C:48H,(3X)24C:24H (3X)24C:24H (5X)24C:24H (1X)24C:24H,(1X)24

C:48H,(6X)24C:24H
(1X)24C:24H,(1X)24
C:48H,(6X)24C:24H

Direction Down Down Down Down Down Down Down Down Down Down Down

Stage juvenile smolt smolt juvenile smolt juvenile smolt juvenile smolt smolt smolt smolt
Mean Size at
Release(mm) 97 137 127 96 124 104 142 - 134 134.9 126 114

Mean Size at
Release(g) 9.52 25.10 22.86 10.76 21.02 11.67 28.73 8.50 24.98 23.50 18.07 14.08

Actual Number of OM
Released 82,900 52,103 23,900 65,500 21,469 42,500 36,944 80,000 215,015 10,209 61,400 90,300

Mark Quality O.K. O.K. Good Good Good O.K. O.K. O.K. Good Good Good

Comments

Some otoliths have
extra sharp rings

after the mark.they
look like 4-3H and 4-

1,2H

Some otoliths have
extra sharp rings

after the mark.they
look like 4-3H and 4-

1,2H

Finclips:Left vental
fin(41,438)

Finclips:Right vental
fin(36.020)

Finclips:Right vental
fin(210,144)

Green ribbon tag
(SK)

Some otoliths show
2,3,3H.

Some otoliths show
2,3,3H.

The long side of
black-and-whit

images is 100μm
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Fig. 1. Locations of hatcheries and stations, from which thermal marked (closed circles) and ALC marked 
(closed triangles) fish were released from the fall of 2014 to the spring of 2015. FRA, Fisheries Research 
Agency; YFPF, Yamagata Fisheries Promotion Foundation. 
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