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Larvae and ybung of the Sand-lance, Ammodytes hexapterus

PALLAS from the North Pacific

Kiyu KOBAYASHI

Abstract

One thousand six hundred and seventy-one specimens of larvae and young

of the sand-lance, Ammodytes hexapterus Parras were collected from the sur-
face layer of waters in the north-western North Pacific including the Okhotsk
Sea and the Bering Sea by a larva net during the period from June to August
each year in the years 1955-1960. The results obtained from observations on
the specimens are as follows:
1. Bodily characteristics were observed on five specimens from 12.6 mm to 31.0
mm total length. Head length is 15 percent of total length. The anus is
situated slightly posterior to the middle of the body. These characters remain
the same through all stages.

Fin rays appear first in all fins in a specimen of 16.6 mm total length.
They attain to the full number in pectoral fins at 21.1 mm, in anal fin at 26.7
mm and in dorsal fin at 31.0 mm total length.

Myotomes numbered 70 to 71 in these five specimens. Urochord becomes
invisible from surface finally in a specimen of 21.1 mm total length.

Some pigments are distributed on upper margin of the position of intestine
from breast to anus and on the base of anal fin in a line. Some pigments are
also present on almost all parts of the body surface and they increase with the
growth of the body.

2. Vertebral number was counted by the radiograph or the method of borax
carmine staining on 471 specimens. The number varies with latitude, increasing
from south to north as follows.

Okhotsk Sea Okhotsk Sea
Southern area (45°~50°N)  Middle area (50°~55°N)
(Vert. 67.61x1.47) (Vert. 68.61+1.62)
Bering Sea Bering Sea Bering Sea
- Southern area _+_Middle area Northern area
. (50° ~55°N) (55° ~60°N) (60° ~65°N)

(Vert. 68.58+1.71) (Vert. 68.234-1.95) (Vert. 70.04+2.21)
3. Body-length composition (represented by total-length) was examined on 1473
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specimens. In both the Okhotsk Sea and the Bering Sea the samples from the
southern area are larger than those from the northern area as follows.
Okhotsk Sea: Southern area (45°~50°N) > Middle area (50°~55°N)

Bering Sea: Southern area (50°~55°N) > Middle area (55°~60°N) > Northern
area (60°~65°N) .

In the same latitude (50°~55°N): Okhotsk Sea < Bering Sea

150 160 170 180

NORTH PACIFIC

I

X - - 40

140 150 160 170 180 170 160

Fig. 1. Locations of collection of larvae and young of the sand-lance, Ammodytes hexapterus
Parras in the north-western North Pacific, from 1955 to 1960
X :June @: July a: August

PERILAERED (71T B Ammodytes 1Zi3% 5 4 77T A. hevapterus Parras RO 57
= A. personatus GIrArD ® 2 EAELI, ZHHOEORMEZEIL T Lindberg (37), JIF
(’40), Andriashev ('54) ROMRIE (55) FZiE>THE I, BZ4 75T A. personatus IZHk
W REEMFNRMO D D%  OFERENH D,

X% 457+ A. hexapterus OFEEMOERIZETix, Kazanowa (°59) MRIEEFERET 9 H
FREICRE LR 7.0~8.5mm O 4 EEOERICENTHE LTUES, XEOWEHIZ ‘“Rass
A3 1949 SEOFKZ, BIXBRELLEOHATHROKBTEE LAY LBXTELH, HEOE#O
FERINZ BE TREER A R

HHT 1955~1960 EIZH Y, B4E 6~8 HOM, A H—Y 7BRON—Y »7iEr &L i
HARBIZE T, MBREEATEHO—#E LT, EEREHRERE LI AARCIEIZEKY,
EE UTHAR v FEEBRE [FRELHRIERREER JURKE) No. 1~5] iZE>THEH LR
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1961] Ak REAFEAKEICRT B X 5 4 57 LRI T

X5 4772 A hewapterus OBERIZFHENT, HOLSBAHOTER, HELBIZHEABETROZE
RRUSBEMEBSC R TEZE L,

MIEADRRE#EILE 1 PR T T, 1955~1960412 5 2408, FIRERERIS 1=
DBV TH B,

Table 1. Number collected of larvae and young of the sand-lance, Ammodytes
hexapterus Parras in the north-western North Pacific, from 1955 to 1860

"\ Locality Okhotsk Sea Bering Sea
T e T ’ T ‘ " Total
45°~  |50°~ |55°~ 45°~ |50°~ I55°~ |60°~
Date\ 50°N| 55°N| 60°N |Total BON| 55°N|  60°N| 65°N Total
June 12 12 3 | 259 262 | 274
July 235 79 16 | 330 166 | 1739 905 | 1235
August 3 70 5 78 10 50 24 84| 162
Total 250 | 149 21 | 420 13| 415 | 739 24 | 1251 | 1671

FRIZABILN D, FAERELBL O EER KL ARA AT LICEL L RS
B B, AT EROFRICHEE N £ B IEER RS L L A REF NGRS S URE
IMEZEEE KU TERELRSL, WRCHFEIELIFEEREMIEHT 2,

RO R

AT, GRAMOSBEY RTREL LTTED ML LY, TOBRELTRT .
EEEF L-1697 (A~E)

IREAEH AR 1959, 7, 1, 21:25; $RERAUE : 55°40°N, 167°06'W
“A” 2E 12.6mm (Fig. 2, A)

TN EL, BRSO 13%, AFTIHOHRRE O LOBHFINE L, v v OELS
En# 51% Ths, BRI EEDOHN 4%, -

HEHRAEMEICHEh, BRITHERUBETIRAYADLR, KL NIERLERHT
TRWThH D, BERVBELEXBBRAKCAON, BERIE 10 &, Hiligudiy 70,

B FEINIHGE L v IFRE0R HFRICASTH Y, ERCIIBEARICH O TS, XMl EERTE
BURHEERZHEMIEDBND,
“B” 4F 16.6mm (Fig. 2, B)

FRIILEDR 16%, ITFUIBOHR L D R0%FIoME U, vtk Y oI 2E0oR 57% T
H5, BRIIEEDORH 4%,

RIS 24 &, BEICH 26 SRORMBICHTSAM2 5N b, BEIBRANEN
HHHNERITHY B EET 5, HFikE 70,

EFEIRE L VP E 2B ERICRoTH Y, B CIRBHEARICH YT nf, SFHEEC 1
fE, BEREERICEENROR, BEAR, BB OEAAMIRSR S,
“C? £E 2l.1mm (Fig. 2, C)

#5191 mm, FRIZEEOWN 14%, IFUIAEDOFRE Y LORMICH Y, YL v OERIE
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B 56% Thb, REIZEEON 871%,

S IERIAO 28 4%, BEEICH 2T RAMR DB, MR 14 RTHADERICET 5. R
BT RROABAENMCRDbh, BHEIREET 5, BB 70,

BFINEHIEE & 0 AP E B LRI T IS, B TR R IA O Tl sl IR
T 2, SRR A BRI b R b h b, REEREOaKENEHETH S,

Fig. 2. Larvae and young of the sand-lance, Ammodyles hexapterus
Parras (No. L-1697)
A:T.L.12.6 mm; B: T.L. 16.6mm; C: T.L. 21.1mm;
D:T.L. 26.7mm; E: T.L. 31.0 mm

“p? &£ 26.7mm (Fig. 2, D)

thE 24.6mm, HEEXLEOWN 16%, ITFNIEOHRE Y RLRBIITHY, Wi L D OIS
B 55% Thb, BRIZROKN 8%,

S B TR 39 SR DR BA, HOMEBERIED TRRETH 5, MHETIX 30 & B
BT 18 2030 HITh b RADFIICET 5, BERIRREEL, BRIBDOLIL. X
BRI M. FETEUTR 70,

EERIEE L VIR E A58 EBIC B0 T—FII Y, B TIRBIEREICR DT M, FRIH
RO, WHERECR O TERENRSN D, BEARO@BIEECHE LIS X
BB ENBO DN D, WL CBEDO AR, D D,

“E” 4£ 31.0mm (Fig. 2, E)
D. 56; A, 30; P. 13
R 21.0mm, BHRREROWN 16%, ITFIIEOSRE Y LPRICH Y, YL Y ORRI S
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1961] Ak EBEARRABICRT B 4 A4 T REICEVT

BO 5% Thd, BEIZLED 3.8%,

BRI S REUTET %23, BEIHOBEIED TR, BREBRITEAR L o2, Bl
#r 71,

BRI IHEMTIIHES, SERRCETHCADN S, R TR LEE AR EOaFLE
HY, WS ELR LR T S aFERIBT TETERTH DA, REFIT I Ess
Hb, BN TCIEBAERUEHRLECT 8. BEEEOCAERIIZ <, BMBICEAR SN,

Kazanowa ('59) O£E 7.0~8.5mm DEAIZET 208 L Kz, LT 5 EAIEXHOREIZ
S RO BB TEET 5,

B x<, HERIERON 16% T, BIEEESBER bR,

AP RE RO R L Y 2% T, HCERECESTEE DRV,

ek 126 mm TREERNRbLN 34, FrHRAaBRKCIHATINS, 28 16.6mm TR
RBR LGS, £F 21.1mm TRESSIERIGEL, 28 26.7mm TBESS, Y4E 31.0mm ©
WEEREBITET 5. RUMNBHEINOBEROR SRR THD TEV,

BB EOEARBEBL T T0~71 23z 5N b, BRIILE 2l.1lmm THRASHH bl
Ttd, Y, HFTIIER 16.6 mm THEMICHLNREICHREL, WFHEnT s, B
TIHBMEEE O T SIFICE 2B HRICIR O THY, IBBAEICROTER, BT
&K 16.6mm O OIHHEEEIIHEOGRERLAREIL, RECHENT S, BEEEOABIISER
a2l L TRLN. BRCHESTHMT 5. XREHEHICERE 26.7Tmm O30T 1 #@fbh, £&
31.0mm TIIHENEOND. HEWEESHAICERELEL TaEENDH Y, BHEE-OTHMT
Bo

BEBOFUBROE R
BUR 471 S s CABINC B (BT B 4T R LA RIS 2 2o Th b,
BE S X-ray Xt Borax Carmine ZifaiZ{k-D7z, W h— Y 7 EEHABIZET A REEL
I THEEHEN DR TA 79T A, personatus 1ZHEN T 2 & B 2EANBE LA DR
DR TFHEI L1z,
BWORCHRFM, F R VI BHEEAR @5 ~50°N) & EIAR (50°~55°N) % Hk
FBE, MEARCTITE 67.6151.47 6 (B4~T0 {8, 53 ), Ak C\2 T4 68.611.62 1
(65~73 f, 132 faf) Th . % > 3 75 BRI TR AT A B & RHEL, T8

mE+mg
KBOBNZBHLMIEEDELNDH Y, BHEEFEICE L THEABRIROERIZH S,  BEHKR<H
kiR,  JBAERAKEL (B0°~60°N) (DWW TUIHEAR R Do B AT H KA\

N ) VIV TUIBEEAKIER (50°~55°N D7 ) o — ¥ v V5B BIKIER), hiki® (55°~
60°N DO~—~ 1) ¥ 7 HHEAR) ROAEKE (60°~65°N 0 ~x— 1 v 7 HEib#EKiR) o 3 Aiusy
FTHET B, BEEARTIIFY 68.58+1.71 fH (65~T74 ff, 134 fEE), ki i3 FH68.23
+1.91 i (64~78 {8, 129 {HfA) CHIKBROBIIIIAZRENED LNV RIZIEAKIB T 1384
BV BR T~ EEHRYH LT 70.0412.21 @ (65~73 8, 22 fi1E) T, BEEABRY
PEABROMNOKBRE ORMIZSEBOENZD DN D, MIHLBHEGHIZE LT 8 KBItROBEFRIZ
HbHo  EBEAIE=FEAR <LK,

TR (50°~55°N) (Zdh 24~ 7 gkl e ~— ) v rigEikiRd gt 2 &, 8
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Table 2. Varlatlon of vertebral number in the sand-lance, Ammodytes hexapterus PaLLas

Number of “ Okhgtsk Sea (Number) Berlng Sea (Number)
45°~ |50°~ |55°~ 50°~ |B5°~ | 60°~
Vertebrae 50°N 550N 60°N Total 550N 600N 65°N Total
64 1 1 4 4
65 5 5 10 2 8 1 11
66 6 7 13 6 12 0 18
67 10 20 30 5 22 2 29
68 15 26 41 24 22 47
69 12 41 53 38 31 6 75
70 4 19 1 24 28 15 2 45
71 9 9 11 9 4 24
72 2 2 15 3 1 19
73 3 3 3 3 5 11
74 2 2
Total (n) 53 132 1 186 134 129 22 285
Mean value (M) 67.61 | 68.61 68.33 | 68.58 | 68.23 | 70.04 | 68.94
Standard deviation (o) 1.47 1.62 1.67 1.71 1.95 2.21 1.99
Sampling < _ o )

error m—«/; 0.20 0.14 0.12 0.01 0.47 0.47 0.11

T 68.61£1.62 fH, %EF Tt 68.58+1.71 HTHABREIZITEROENAD bhisv. E2T
F k=Y ZBNON— Y v IEEERAE LT, BRI L CROBRD D, AR—Y 7l
FEERACER < R R EfAKIR ==~ Y > 7 HE K I = TR AR < AL AR

FUTAR—Y 7¥E =) Yy 7B THET 3 &, BiE Tii¥H 68.3311.67 {7 (64~73 {4,
186 fE4E), 1%Z TI12¥H 68.9411.99 fE (64~T74 H, 285 fRfF) THBEBROMBIZIIEZRDOEND Y,
BRERICELT, AF5—V7E<<~Y 7B OBFIH 2. RLIhIBRETIFRERD
VIR OEANB L, S TREREROVCETRKEOER BT B00T, Th—v /8
JEAIRDOEA L K BE, —BIZ T F—v <=7 LERTLZ EEHERV,

TRV ZBROAR— U 7 ENL, By PRECEOTREINX 7 1 7 F THHEED
ﬁ*ﬁ’%ﬁ@?}éEK %’EL‘T Afﬁ‘ 471 @W@*ﬁﬂib:iﬂ\fa"l‘iﬁlﬁ%‘% LR, TORBERs MLz,

A N—=1 7
T‘E"‘M(E% (45°~50°N)\43"‘I$7Jd@c“ (50°~55°N) %"‘M(ﬁ (50°~55°N)
67.61+1.47 68.61+1.62 8.568+1.71

_R— ) VY v N1 ¥

= DP"‘MUAEQ (55° 60 N)\:IE:"‘B*& (60° 65°N)

ED‘B%/J!%:ﬂ:%.ffﬁﬁ@%ﬂ:&:H‘-’J'C%‘ﬁ’%&ﬁxiﬁﬂuﬁ'%Jo Iﬂ*i®$%bi/f F17 3 A. personatus iZ
FOTUTBRLWESN TS [WHE - L - A ('50), Hatanaka & Okamoto ('60), FAIE - E
(57 1o

MAR—Y 7 BERKRRCREINA A VT TEEY T2 L B0 2R T4 BRTE, 20F
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1961] Ak BRI IT B % 5 4 7 F TIRERITEE T

HEB BT 64.60£0.10 {8 (61~68 8, 64 EE) Thd, AE - ¥ (57) T4 ~—
W 7 EREICRT B 4 1+ T OB RIL TR 64.64£1.39 H (62~68 {H, 183 fA{F) T, LD
e L <—ELTE%,

Sh#E R O B RK

FREIEA 1671 EHPREE Lok b, RIETTAER 1473 kO KEE, AR (&R
HTRT) 2% 8 RIR LIS

SSAF—Y rHE =) Y TBIITCHEET B, 6 At K- 7 EOEARES DD
nEPEE, 7 A4t k—y 7EOFE 80.35£6.45mm (211 k), ~~) v rEOFE 28.85+
8.65 mm (853 fHfF) THHEOMICAHELRL, 8ANd+h— Y 7EOFH 44.05+7.60 mm (76 /&
1), N—) v rEOFY 42.55+9.52mm (72 fH{E) CHEOCMICHEEEN . X 6.7.8 HD 3
AT T G F h— Y 7 EOFH 32.00419.20 mm (299 k). ~— U ¥ 7 ¥BOEKE 81.101+8.15
mm (1174 ) THEOMZIIAEZEEZRAD BRI,

RUMEERCRE LN 2RT 5L, 2BEMCHEELRERNAHINS, 6 AGdtt—v 7
#, N— U Y ERCREEAN T OBEEKBICR S0 (B oRECRG AT <), i
BRI LB O T NEE < T v~ 7 EEHAKE (45° ~50°N) & REKkig (50° ~55°N)
PHET D E, TiETIIFEY 83.5016.05 mm (138 {Hf), #%ETix 26.00+5.15 mm (70 {E) T,
WEOMIITAEENED LN,  EHKE>HHAR L2BFRicHZ. BHDOR—Y ¥ 7 EHES
ik (50°~55°N) & ik (55°~60°N) 24 5 &, Bi#H TIIFH 41.13+6.65mm (163 M
), %ETITTEH 26.0026.25 mm (690 fifk) T, MEDMIIIAEE/RBH LN, EEC Bl
K> ks AR D D, AIHMEEKC BEEKE> Bk THB, 8 HDLH—V
7 BOIERITFEA EHEABOAZT, ~—) v 7 BESEABIZE TR TRV, Bk (60°~
55°N) 48.90+6.25 mm (48 {H{F), HEABIIELRE/RE, JLHKE (60°~65°N) 29.65+2.75mm
(24 fE) <, SHILEAEICIIEEOENRD LN, EIEAKE>ILEAR ABRNH 5,

Wi BB OER Y &1 5 D EHEER (50°~55°N) 125 24 sh— v 7k ~— 1) > 7
WS ABL BT 2, T A4 CIXRiE¥E 26.00+5.16 mm (70 EE), %ETH 41.183+6.65
mm (163 () THEOMIZIZABOENEBOON, £~ 7BHEKIR <<~ ¥ 7 EEEHK
B Thd, X8 4Tkt x—y 7iEhiKkEFEs 44.657.20 mm (69 [{E), ~— U > 7 ¥R
AIRF2 48.90+6.25 mm (48 {&fF) T, MHEORUIIHEOENRH B, T AL HBZ 45—
Y 7 WAHAIR <~ Y ¥ I BEERAE ThD. BIBFABER (50°~55°N) (22 2 WiHR ORI
Fh—v IHE<—Y v BEFRAH B, FEBReEE LTRIEE, 45—y 7BTRED
MK HBEHIA X e & ER A ZITinh v, <= U 7 TIREKIS O R  X 7 e Rl
At DT, B~z dh—v 2E=~—~0v7E OEEIHEbLRS,

MESEADOHERIZ I 5 2RO E RD L 45— Z7HABIZII T, 6 JIEAEIAP VDT h
LEZ, T A 30.3546.45mm (211 fEF), 8 FH 44.05:7.60mm (76 {EE) T, Ko
B S RSO TE %, ’

N Y EAGRIZ A TIE, 63 35.403:5.55 mm (249 EfE), 7 AFH 28.85+8.65 mm
(858 fE{F), X 8 H¥ig 42.55+9.50mm (72 fEHF) T, 6 & 7 AOMCRHOEBIIR LR
WZHOBBATRSO SN FRLINIT 6 FOERNEEMKOKXEVEBKBOELADATHDZ &
MWHELIERETH D,
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Table 3 (a).

Frequency distribution of the total length of the sand-lance, Ammodytes hexapterus PALLAS

\
|

Okhotsk Sea (Number)

\,

Range (mm) June July ‘ August
Bon P sren | P aoen| Total | gy Vamen | Ppen| Total |ty 005;°N% gon| Total o
11~15 1 1 1 1 2 ‘ | J 3
16~20 "5 5 2 | 1 13 | 2 2 20
21~25 1 1 11| 12 1 24 0 0 25
926~30 0 0 36 | 38 2 76 0 0 76
31~35 2 2 4 7 51 7 2 9 62
36~40 2 2 30 1 31 10 0 10 43
41~45 1 1 13 1 14 0 14 28
46~50 1 1 1 28 1 30 31
51~55 ! 8 9 9
56~60 2 2 2
61~65 |
| |
Total (n) 12 12 138 | 70 s | om ‘ 2 69 5 76 209
Mean value (M) 33.50 | 26.00 30.35 ’ 44.65 | ss05| 32.00
Standard deviation (a) 6.05| 5.15 6.45 | 7.20 7.60 | 9.20
|
Samglir’é% (m:ﬁ> 0.51 | 0.61 ‘ 0.44 | 0.86 0.87 | Q.53
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Table 8 (b). Frequency distribution of the total length of the sand-lance, Ammodytes hexapterus PaLLas

Bering Sea (Number)

Range (mm) June July August
o o o o ° o o Total
50°~ |B5°~ [60°~ 50°~ (55°~ [60°~ 50°~ (55°~ |60°~
55°1¢‘ 60°N 65°1¢‘ Total | ™ 5son | 60°N 65°I¢( Total | 55°1¢‘ 60°N| 65°N| Total
11~15 1 % 1 2 17 19 20
16~20 0 0 1 142 | 143 148
21~25 5 | 5 2 152 154 1 1 160
| ,
26~30 43 | 48 6 231 287 | 14 14 294
31~35 73 T3 14 96 110 9 9 192
|
36~40 84 I o84 32 47 79 1 1 164
41~45 36 [ 36 71 5 %6 | 17 17 129
46~50 7 ? 7 32 82 13 13 52
51~55 3 38| 9 9 12
56~60 | 5 5 5
61~65 3 3 3
‘ l
Total (n) 249 249 ’ 163 l 690 f 853 48 ' 24 l 72 { 1174
Mean value (M) 35.40 35.40 | 41.13 | 26.00 l 28.85 | 48.90 29.65 | 42.55 | 81.10
Standard deviation (¢) | 5.55 5.55| 6.65| 6.25 i 8.65 | 6.25 2.75 | 9.50 | 8.15
Sampling _ o
error (’”'-N/-%j) 0.35 0.85| 0.52| 0.23 ? 0.29 0.99 0.55, 1.12| 0.23

[196T
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Fh—Y IBRUN— 1 NS L LT 6~8 AORICHEAS v FEBRIZEOTRESh
¥ 5 4 - THREREEH 1478 BEOERER (EREMUTRT) Ky THIEEE LER, TiI
OB DI,

Th~—Y TH...... BIER AR (45° ~50°N)> ekl (50°~55°N)
N= ) YT BRI (50° ~55°N)> th#i ks (55° ~60°N)> Ikl (60°~65°N)
R R ... .. Fkr—2 7% (50°~55°N)<~—1 »7'¥ (50°~55°N)

RLINOOERAIRECZELST, BEBRAOSEHE TIHREINLIDTHEZ L, XBALR
THRAR v VEBRICEOTEREINADIDNT, EOTAEOREICHE > AT, BEKROE
Bz XY, ZICBLRIRHENR L TRBRIC ST 2 RO SHARRHIORERE #RE LT
WBME SRRSO A DD, RUZZOERZIER VARV ThE, ThOEREBOER
13, Ak~ ZERUN~) YBT3, XHEROBIARIIRT 2 EEEEFOEEITER
TARERPRIIEFEREOERFIKIZLAEL LN D,

A k= 7 BEEKBTERESNI A HF TN T 5 L Bbh A EADHRMILITE 26.74
+1.09mm (71 FE) T, BABOXs 4 47 TOBEERRKL VDS,

% %
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