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Technical improvements of the age character
(earplug) collections in common minke whales

Hikari Magepa! and Hidehiro KaTo?

To improve the age readability for common minke whales, Balaenoptera acutorostrata, we tried to minimize damaged
earplugs using newly developed techniques. Because of its soft constitution of the earplug tissue, we examined the fea-
sibility of three different types of treatment to collect the earplugs safely from the external auditory meatus (EAM) as
follows: type A treatment, impregnate EAM with gelatin stuff through needle but without opening its corium of the
dermis (CD) subsequently cooling them with shaved ice to solidify gelatin stuff; type B, impregnate EAM with gelatin
stuff after opening CD then cooling with the ice; type C, impregnate EAM with gelatin stuff after opening CD then
cooling with coolant gas. Through a total of 214 trials on the minke whales at the platform of JARPN II programs
(coastal components) in 2007 to 2009, proportions of embedding earplugs with gelatin were 50%, 71% and 80% in
type A, B and C treatments, respectively. From these experiments, the gelatinized collection is so effective to prevent
the earplugs from getting damaged during sampling process particularity among younger animals. This clearly leads to
increase the resultant age readabilities in common minke whales, and its wider utilities are also expected in the other
rorquals. The present paper also examined growth pattern of the earplug and identified the age readability would re-
main constant at a high level due to lengthener in both the core and the outer-covering among animals over 11 years
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2002), ¥% = (Christensen, 1981; Christensen et al., 1990),
L 7K (Ruud, 1940), H ¥ (Purves, 1955) 7 &8 H 1
Twa (KB, 1967). 72 TH HYERIE Purves (1955) 12
XV, FWEEL LTHOTHRE SN, Tl vr s
DT ER ORI & 7 2 BVt B3 2 W25
AT AT b 72 (Nishiwaki, 1957; Nishiwaki et al., 1958; Ichi-
hara, 1959; Ohsumi, 1964; Roe, 1967; Lockyer, 1974; Kato,
1983a, 1983b; Gabriele et al., 2010). RAETD HIEIIEN
TAEREE L LTHwORTW A,

EEE E LCOHERIEIF IR 2 VIR Ear sV
AL OT, HNEENICERT S (Fig 1). HEHOH
WFHOBFIME L, HMdh ELEMEN /SRR
DV T WSS, SAHEIZELE T T—EM#H LB Y
BITLTWA 20, AEBEICERL-ERBRIX, #AESIC
Mazlidiwv. HEEEa7r EpEns o 7y
F =N ) T EENLANET PO SN TV S
(Fig.2). a7Eru—774 v F—=LIFENs#iEo L
FEAMEAS#IEE L, Ch2mE LT 52 LIk DRIRICHHE
BICEB ST L, a7 ICIEARDERD X 9 REEITE
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Figure 1. Illustration of the ventral surface of the skull of a
common minke whale, and magnified view (below) of ex-
posed external auditory meatus. The ruler is graduated in
millimeters.
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Figure 2. Bisected surface of an earplug of a common minke
whale. a: outer covering, b: total length of the earplug, c: ear-
plug core length. Scale bar: 5mm.

ENTHBY, W EIMEN 2 IR, By & IEh
BIBIIERINIER S NG, 2 O LR O—x & E
J& LIS (Fig. 2). HIikOMREANWBEOMmE?S, i
e HmIIR T To% L, IFTREWI EHEEhT
BYH (Roe, 1967), F 7z, HIFROFEGHT O RS,
HIV T AR TR, AT TS WEN E RS
ZEhIESINTW S (EHIZD, 1989). £ D7y

VBT RS O By (A W]) & AR O R
iy () 22T ChiES 22 E05, WEHE
I ZO XD BB A 7 va KB s (g, 1990,
—DODRERE—Fxbobl, /a7 OkumHRICIZAE
ENRFITER S D AR (BUFNL) & 2RI I3 3
J& (LLTFGL) EMFIEN LTI TE @R E LT
5.

FHRZVIRBIOYa s s VIR ERRE T
A EITONTELD, LK TFEEDI V77T T
Balaenoptera acutorostrata @ F I #& 13 4F i 48 @ FE MK <,
LIFLITERBREZ: & OIS % 272 L T & 72 (Kato,
1992). FAEFE LM LS, X DIFEO RV FERER
BB EITERBEL ORI OLDICARTRKTH 5
P, BEFZNMESE5720120E, HIRORED S En
BT T TOLEOBMBIIEERKTORRELEH ), £
NEEIWHETRELOPEWSL2ICL, FRAEEEoOm
HEfTo TV RLEDDH 5.

IV IV ITEHERIIBWTEETE ZWHIROER
&, RELGITTE2H 5. —2IFHTERAZOMIRIC X
550, TabbREIERIN T RVERE, KE
TR LD EN TR W R EIZLEd D, ZL
T ) — D3 REDB L OYWREREREIC BT 2HIRIC L 5
bOTHs (HWHKIER). FdERIIARREIREL R
L3 EEL R AEIAA SN, FRIAESmB L ) AR
R TIZ R 2 BRI L D BETE 2 WEIG MO FE
BERRIC RN Z L Db Ao T (RTHARTESK).

ek, BhikoREINTEZHZILSE, HEEZYD
&, HNEOEERZE Y2y M CTEESTANTHET
TTbNTERD, I V77TV TOHFRIINE L, TR
BEARO B IZE T, (ERETIIERZ e R IRE
TRET D2 LI EENZ V. 22T, AifgETIE, R
RSB IT 2 WM 2R 2 B S e R e m L3¢
52 HME LT, HYRENTEOYE I 72525k
RRAMIz. Fz, REFEEZYET S ETHIERBEOM
EVEETHL ORI BIioMRICH LT
DG 2T 72
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2007 4EA2 52009 4ED 4 H 205 5 HIZhF TEIBS /=5
JAAEVPE T PR S A A (LU JARPN I = B o it 3
R AESL L CFEEDIH S 10 HIZH T TEBI N7z
JARPN 11§l B P Bl A A I TH R o RE 21T 5 72
(Bando et al., 2008; Kishiro et al., 2008; Yasunaga et al., 2009,
Yoshida et al., 2009; Kishiro et al., 2010; Yasunaga et al.,
2010). BRI LRLARAE CHiE S hzE 214 ko I v o
777 BT L 72 (Table 1).
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Table 1. Number of earplugs examined in the present survey by program in each year.

Year Research program Number of individuals Experiment™
2007 JARPN II Coastal component off Sanriku 36 A
2007 JARPN II Coastal component off Kushiro 42

2008 JARPN II Coastal component off Sanriku 47 B
2008 JARPN II Coastal component off Kushiro 20

2009 JARPN II Coastal component off Sanriku 40 C
2009 JARPN II Coastal component off Kushiro 29

*:Type A treatment; impregnate external auditory meatus (EAM) with gelatin stuff through needle but without opening its corium of the
dermis (CD) subsequently cooling them with shaved ice to solidify gelatin stuff, type B; impregnate EAM with gelatin stuff after
opening CD then cooling with the ice, type C; impregnate EAM with gelatin stuff after opening CD the cooling with the coolant gas.
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REL BRI HEZY VA E, NBoFETROIR
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X270 kA VNI — VRN EEO I X
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KR 2SI IS BN 5 £ CRUA CRPE L B YRR R 2 1Rk
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EAREOHRBEOAEFRICHREIC L 521E %0 wE LTUHED
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L7z

B RS

it A4 X 25005 572012, BV EARIZ T
THRERFEMIAEDO T Y Z VA 25 (Nikon, D0)
THEEZHRY, WAV 7 b Image] (National Institute of
Health, USA) Z MW CHIERE L 37 £% mm B2 CHH
L7 (Fig.2). 22T, HiRL a7 RoEILmTD
DTIF—=hN\) ToR3E L.

# R

SIEKINE (Table 2)

FST R AT OB IR ELIZCHANERT 512D
L W B AT50% (18/36) A 5 71% (77/109) 80%
(55/69) & BeBERICI L7z (2 test, p<0.05). A KT
NEHHEHNNDE T F VEADD L WhTEEIAT5T
HLEENR LS oz, AFRICHRT, BFRECH
K TRHEALBDKIEIHA L7z, B TIEEA LA
WA UEI RS M L LS, SHATGERE 25
WA SOEGIIATRELED ST, BHROLKER
OB TERDEVEGEZR L. CHRATIE, §XTO%E
B9 bigb EWAME IR E hofz, GHAT L —%PE

Table 2. Relative proportion (%) of the case in which gelati-
nized treatments were successfully done.

Treatment
A B C
(n=36) (n=109) (n=69)
Success 50 71 80
Failure 1 28 3 6
Failure 2 14 13 0
Failure 3 8 13 14

Failure 1: Due to insufficient injecting of the gelatin stuff.
Failure 2: Due to insufficient cooling of the gelatin stuff.
Failure 3: Due to damage at the picking stage.

ML 8 XD HHAT L WA %< 2
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FWMETEOKE (Fig.3)
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I HYEE S NE T T VU B O & E RN 1 L7
[~ H e DR 7 2 EATHES 5 &, @HREL

[0 Readable [l Unreadable due to fracture on the core

O Unreadable due to obscene formation B Unreadable due to lacking neonatal line
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Figure 3. Comparison between proportions (%) of readable
earplugs by state of preservation. X: without gelatinized
treatment, O : with gelatinized treatment (including types B
and C).
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Figure 4. Comparison of age readings of earplugs of a single
animal (a) without gelatinized treatment and (b) with gela-
tinized treatment. Dotted line delimits the gelatinized area.
The ruler at the center is graduated in millimeters. NL: neo-
natal line.
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Figure 5. Changes in proportion of animals whose age readabil-
ity was successfully improved through the gelatinized treat-
ment with age class. The column represents the number of

individuals of which layers were observed in both earplugs
in each age class.
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%Mk L7z (Fig. 5).
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Figure 6. Growth of the earplug in relation to age. a: changes in
gaps of length between the core length and the total length of
earplug and its standard deviation in relation to age classes.
b: changes in length of the earplug and the earplug core in
relation to age classes. Bars represent standard deviation in
each age class.
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