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Territorial and Courtship Behaviors of the Gobiid Fish,
Ptereleotris microlepis, in Captivity

Shigeru Aoyama
Kobe Municipal Suma Aqualife Park, Hyogo

EHE (1984) wX B &, 1 b= 2 m= ) ~¥ Ptereleotris microlepis (Bleeker) 3%k B LA
BOBmKFE, ROA v VECSH L, FARllailETSE 702 ) ~EXEDOETHS. ZOBED
N EEF—RICHRUIIFED 5> T D D L, ATV 2. Gz & e mit o i
HiFiRte. Paulson (1978) iAMENFETENINS, I v 7 b vEHAL, BEZOELKC
XL THR UL ~ER D Valenciennea BRI D B2 BEBAT & U CHERMES L8N T 5.
Lo L, TofioERRRMEITIEEA Eew.

P T ZAB B K RE O RIS Th 2 LA KEE TX19T9F10A 251987 4 A ¥ TK
xR CTHEHE LT ey, 19819 1 A»H19824F 1 A F Co iz Hlic, #ak h T8 & R
BITHOBERYT- DT, FRICOWTHRET 5.

MHE& LOHE

BE AV AL, 19T9F10 5 MERILE OB TRKIC L2 BB TRELLLD T, RER
BII6RBTH 7. ThHbDBIIEH TIE~F ~+E P. hanae DAL FENIT o » T o, ADKE
RIIfTEOBEX IR 19814F 1 B T, #EAT74~88m, #ET69~80mn (£ 5 B TOHIE) TH -
T, MERED R FNEMED BEE A FAIPRRC i & &, EINRICE L & & & BTl 2 P4 R 3 o HEHE D
B RETEC L - 7o, BEEENIEMC T IBORLDF A v v kD2, 72, ThdSR
TBEO/NIBR, FESHELL LI X 5T,

AR OB, 77 ABBRKE (235X115%90cn) TiT-7c. KEECIBMAE LE, 0
FRBEBARBIOBIEE LTH Y IDER, v v 2 AORYEBE V. WEKZES, BEL, K
E323.5CH 5275 CE Lic, BT 0OWEIIT 6 KA Fai IR LFEH BT THRITL, BAX
LHE LAAL. HIEZ0D I v, 7AT7 I 755E, BEEHO7 V-2 7 - Vx5 2.
KA 7 =7 SED O, ~ER2 6, ROA Y F v F o 700 v IH@E ST
PRV At
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DIChfiotc, AL 7~/ SHEDOHITIE, HERTEHE LD S 2 Lidich-keh, o~ LR A
LORITIE, BEFOFELROIh. Lavl, KERFEIE L OISO T, ARREOZRIX
AEMEG DT — 212k 57,
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AR, MEE TS 7T I/ DONTTEL. MBEMBYHIRTH > D4 FRITILI BT -
7oy, FOMBEEEIF, HVWEETIRT T, P VwEETLIRTEVWS IO EREEDOT
RREBRII. BADXTIZLTHDIZY ML h KE T,

N1AXFESHLREBCHET THD. FRICREORTIY, BRELBELEEL, BRo0R
S DKFEP S D EREETDED, T TRLAXAE, RAOhXENHLTEDE ETOMEY
o Tuie.
185k Y 178

AEOMEHTCEIFRAME, “R7ORENGEFE”, “BROENEEE", KLV “bsi” ©H
Fohic., “X7OENEEE 137 T—208 X EEL, TORABEYEEY L LTHET S
HHEED L DT, BEIVHPICHMDOBEEIRALTLDE, “T7H LB 1B TRAZ*HE L. 2
BORTOFNFRADEOBEIC X5 &, HETIX19.75H, MTRI945 M BEIRICE L E -
T, “BIROBENEEE FEBMCTEAYSEEL, » oBEVTBYRTIOTHS. “Hsh”
BB TR D, BEOEA Y > TRbLT, BEVTBHIRILWEERTH L. “DSh” IH
FHo ‘B EHFEZ” (resident) »HHEINBD T, BEIIKED LB . ®H, MAHD “H
NEFE BEZEADENCA-TED, “bsh” EFBCBh T L.

AREOREE HITENE, B (expelling), “HB5E b MIBI4” (interterritorial fighting),
“#85E » WEY4” (intraterritorial fighting) @ 3 2wy b,

1. BOHW" FEYAEE D 2D - B 5% B fBEE b ON~BVHTTEIT, £ DD
TEIESHR L LTIz “iBV (chasing)” & “f&flIZ5/~ (lateral display)” 23d - 7.

BV T, “BENEEET BRBEAYREBEREEYE L TRAZBCHA) > TEEL, Bih-o
fo. R LEBCHFRSONE Z Lidlehote. 2F b, “BREFE” DRAZEOIMEICEHE
THENC, BEIBAZDLESLICEKFH L, “BALEE” 3R Y ORAE CTRET 5 2,
BRAE T s TcAlEE o 7cth, BE% L LTHEOMBIE > 7.

“RAIERT T, ABIEACEYSL S D cllilT, 1 Eh YR ETOEEOC T K
&RV, fEAlE fMoBEECR L. R, @BEEY THNET, BELAVCOFVEBXRO D’
BRI T, BRI E IR . BRAZILES»ICHET 7=

“CEBWIALY DBRIZ, B 2ODITEHEROELLMLHVLLR AN OVTL, “BALEEE”
LEAE - O IEFEOE IR THIE “ARAIER 2TV, ThUETHIE ‘B
ot “BALHEE © BV ©H LT, BABLT KT e »cHs, “BALEE
LSO BENCEE - T “BRAIER 2177, ¥, “BALHEE" © “RllER" /LT,
BAZDT BT Ier > B E, “BANEEE 1L B ~NEBoT.

3T OMIE Y OWEY BV & “ARAETRT OMEBRTOSETORNIE I ATRE
#0.21, 0.28, 0.43nf TH -7 (K 2).

BB R O TIMRE S, BEZEOMIIIAE Y NICIEE E > Tuvie, BED BV TIX “BX
HEEE (BE ) OBERYBZ TETRAEZEXEBLI» S Ieh, T0 X5 el LiX LIEER ¥ 8
X TEENTLOILKBAZLEBVNT, 77 ACERLICLDEEZLONDIYOENRETRE
LBk S B - 1o
2. "BRVMRESE CoRMFIBLAES 2 Oo0MBEN DO “BANLEAEER" BERAYIIAT, Bn
Z20~T0cmBEN CHEITREET L L EF 5o TV BFIALHEBLES A D TH 1. ZORFDOITE
R L LT “BHE 2 (squaring)”, “—#E DA « BE) (a series behavior of attack to
retreat)” D 22 TH - 1.

‘B T, TREBEAE L, BREIIAYT, BE TRIAC LTHEYET, BEREEH -7
(K1B).
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Fig.1 Two behavioral states of the gobiid fish Ptereleotris microlepis.
A :a pair in a resting state. the male above, the female below.
B: The fish squaring off against an adjacent resident, in interterritorial fighting.

“—EOZEAE  RE) CTik, BEWEE, “BASEE X, BELTWICEZIALLED
“BOUEEE” CEr o T, ERAHZ TEENTEELTHEL, T E LOMEBET THTEL
BATLESTER. 2FVEEL T ERLTL 2008 —208ECfTbitic. L LAFE
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7 o EEEENTITTHoTeh & “BEDLD” L TLEIRNZIBEDZ L% T,
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HBOEAE GBE #EVIBELIL. —2OXTO2EVHKEEBMTAIELH D, LE1LRET RS
mTarz b BHoteny, =207 0 2BNAERICHICEET S Z i3/, Ebbr—H @G
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X3 “#85E MBS k35 BOMNERFREY R L.
3. "RV AR CORMFOTHEEREL LTUL “ARAETR, “WE (butting)”, “BEHLD
#53E (chin-puffing)”, “BAANOW »iAZ (withdrawing into the nest)” 235 %. “fk{lzER”
BVWEAGT OBE ERRICK 1 ARDAICEM T EBICH LTiThle. LasL “fBR D
W4 OBE, RABRIT AT, rorkEzsrseLr

“WE” T, RIEBCH L TR I Z 1 RREEDTVERLSEE L, MoK NICERE
FEOETEDOMD.
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BENGDOFEVCEBHROER LT, WORUAIEF TR LT T THo. kS & EIES
50X 5 ICEADKO N % RRFICETRICEI? LTk 72, “BARADOE DAR” 1%, FRIBYIR-
THEAANEEL, EBrDLAVADTEITHS.
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“HAEBFE N ERABER ATl oTHAE o, RARKRIB LI -7 “HBE H NE
G DT ERT.

W1 DDXTHRERD ETHO_T7iIext LT “BRAIER 2T-Tuwik (K4A). £EMER
BATE I 5 eh, BADET “BRIER" T TV 53T IERD “BRLHEEE" T, Oh
FHULTWAHORTIIBAZ L R, CORBOENOAYON, BEILTEIA VF T4
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L—110cm

Fig.2 Three territories of P. microlepis.
Territories were established by plotting the
points of chasing and / or lateral display in
expelling. Each territory is surrounded by a
thick line.

O :the locations of an intruder when the
resident began to drive it away from the ter-
ritory. @ :the location of an intruder when
the resident began to exhibit lateral display.
M :the location of an intruder when the
resident began to make movements associated
with chasing and lateral display. [J :the
entrance of the nest. Each dotted area

L—110cm

Fig.3 Mutual relationship of interterritorial
fighting in three pairs of P. microlepis.

A : the location of a fish just going to attack,
following retreat after an attack.

x :the location of an attacked fish when the
attacking fish rushed.

o : the location where a fish made, a feint.
@ : the location of the fish towards which the
feint was made. Each straight line shows
positional relation between the points of both
opponents in one interaction of
interterritorial fighting. Territorial
boundaries, rocks, and entrances of the nests

represents a rock. are shown as in Fig. 2.

P L >TENSTLEY, TOBENCEATHERTOERNPEZ I 71D T, ZOXT HBED
HARIED - DICBEVICRALTERLEELDRL. HEIH 1 RO CHEVIC “AAlER
E W RFIEILE VIR L. ‘DR ik o TROMKAL TR, @A, 85 < B
bR RS &b “BEIffE” 3ThbhTuWb X5 Kok, m7 U io@ & T8
LTCET, BuogtTcizb@ErRbhi (K4B). FEIFERTHCERT—HDORTH R~
W RIS BT DD o TERA, “BENVCDILE" OIREENS ‘W2 Lk,
FTOXTIEESREWICI > TET, HIKEBT 200 R A>T, “BENVOIRE" OIREE
T, U oF o 5R30mBEN TEORA Y ZEEI LB L (K4 C). —HHEX 1B THMO N7 %
HPCF AR, RN TXORIIIRF B IR > THE» L EICE ICHEITIRAL (K4D).
L LZDBIBEL D “BARANDE VAR & LIEL B VIR L. Thll EBEistdicr -
e, £ ETTH LRI D - 7.

“BIE D ARIE” T, BCRARKEBEFE2HLI LD D, OB ELIELIHET, #lo
“Wpge” TIHEERBEBELICON, FE ENBIENHET, v DX hrlhbeTE
HEOZELNTERL e @b 2HIR N7,

3ODKEE VITEIOFE LM  [TE L MBAIDOBRE AL D, 71T 5105 HOBEY
S5TEIFT - 7o, FOFER, BV X, HETIE BV 2A11E, “EAIERT 2MIE, ThbhE
By LIATEIANSEIR b, —H-ETIE BV 23821, “MRRIERT »329E, W5 OEE) LT
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Fig.4 Scenes observed in intraterritorial fighting of P. microlepis.

A :the resident pair, left, exhibits lateral display to an intruding pair, right.

B : five fish observed in the midst of intraterritorial fighting because of interference of another
one.

C:a fish demonstrates chin-puffing with its dorsal fins folded. The expanded part of the chin
looks white in the photo, but is actually blue with a metallic sheen.

D : The arrow shows the head of the male of a subordinate pair, hiding in its burrow.

B2 3 MEZE S, “HER » RIS XHETIISTEIOBEEZED 5 H15[ET “—HD 2 « BH” 7
Roh, T IETR bR, “EE ) ARE” X5TEIO 5 b 2 BOBE TR LN LT T, B
F & BRFEIINCIE S KB DT, XTRRT Tirbh, @ DTBHEROFEIR L bhicr -
7o FRMEREI B S CHTFOEINCIIBFR KA KB L. flz X, BV TR 1REBOR
ABEH LTRTHAREEHC BV R1T-7ch, FRC “RAIBR" 2fT-7h T500 60
7z,

KEITH

AEIFRFCEBEYE 2 Lies, REBBEX752FE L, 57 T1982F 9 A29H 1+ T
RT7EIR - TH D, A UMEOHEAEHE T, 19834 9 A23H % T360H Ll L3 fiv 7=

REFTEBHTRONITHERE, “BEHBZ 4 » Dl (head-rubbing)” & “MFEZ (turned up
pose)” TH 1.

“ERERZ 3 0ol WHFOGKERXYETI TAHTEIT, £DH0%IMHEF 0 BHAL b I~ Fi
Lichbiftbiic (K5 A). Zoftuy, HFOEET» LRI R > TiTbhich, Bilis bIES
AN THOXERRT D L HICER L TIT -7 h, BI~NkSHFORVNICEYMIT/cF ik CH
FREF > THLRIANITEEDOTH > .

RT7ERT H 10 HBE A 110EFT - 7ok R, 1 oMY %cho “IEH$T 020" omEEI D
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Fig.b Courtship behavior of P. microlepis.

A : a side view of the male, below, performing head-rubbing on the female, above.

B : the female, above, exhibiting a turned up pose to the male, below, exhibiting lateral
display.

B LCix2.0E], HEds HEECR LTix0.5EITH - 7z,

ok “BEH T 0o R UKETERSB LT\ o ~F ¥ P. hanae, 7 = = ) »~¥ P. evides,
47 m s wa= ) ¥ P heteroptera & £7 5 ~+¥ P. zebra ThThZhREEHM TR LI

“MIBEE 13, ARHEXE L CE Rk  Sic ) i THFRTITEICHS (K5 B).
COTENE, BRICEND X5 B R ER OB “FAIFER LBE L TIThh A Z EX %D o
7o, Fio “BRAIER” LILUORBRTH 1.

~7 Tl ‘MRS TR LER T, Thbie TRV TIThhl. &
D5 BLITENE, HEASMECT LT “BRAIBETR 2T R Hic X » TiThbhic. 2535 LHE
“RBIER” ik, ZO3TEID 5 Lo2BET, “HIBEE” % kDb icficw LTy ‘B39
DU BTt BTED 5 H18ENE, ML MK LT “BREIER" 17> T s Rrcific X - C
froh, 205 blUETHITEIC ‘BT 0 2" w#fr-ofc. B5 2 BRI L 5 “MIBES”
THote. Thbiz “BFEER 75 LTkdh, MADHE LS, Mkl “BHH T
D OF” wiThleh - 1.

MIEE ORI BREC T 0o LEANTARL, 2T 5110E 0 104 H#E T
i3, 1A “MIBERE DS L - CTIThRIDERE LT Thote. kI D5 1 Bl
PRBE DM T, Ro T & 2D “BAIBTR BT & LT X » TleIhic.

WL RTAHR L LS LT AT, “BEoBNEEE Ol “Hoh” Ol oM, &
O “hsh” OMMEDORI TR~ BIE S hiz. BIZOHE, &Y, M “MBEE” 2R Lich b
R CIe ), BB TFEICRETV ABEGEM &, Bt R U xEWTEIIcEEE LD
L. M, AT E i LT “REIERT T, RICIBEBT LI L H o
FORL, TRET ‘MPBEREB” 2R LT\Wich-cifd, ZOTEER L. 2 b DOTEINE
DRI N, HEE “ERER DT, i I3 O BTV, MESHEOREE b ik &
FAHTEHRFH L. “MIMER” AR LT\ AHECR LTSS Lisu & ik, MO 5 » i
KRLT “BRE T 02" 2752 b b7

“Dsh” OO TT7 2B L L 5 £ T 5B VLT, BTIRIDNTIRIERILAE S
DR L, Mo DR/IMEMAK L ORI THE IR, oS DB LT “MIFEE” X {{fT-
Fo. “MIISEE hoRTMEC “BAERZ 3001 BAT O DI MED BEEIC IR T { 5 DU 1oy,
HEE “MIIBERE AR o FF 1 EER L TCHEOBAIE DAL, B LT “BAE 9 h 2
BT ot ZD X5 FBNE DRI N, —Holr e BT o0 2 LE5 LT
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BIzd 5 —FHOHELTFEHB LT ADT, ERIALDEDE TIETERIIRI Lich -k
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HBEYIT

BEVTENLE O~ ERAE THE IR T W5 (Auty, 1978 ; B, 1979 ; Lassig, 1976 ;
MacGinitie, 1939 ; Tavolga, 1954 ; Yamagishi, 1974 ; Yanagisawa, 1982). ABFFETiZA b=~
7 m= ) ~EHEBE D TEIR /R L7z, Auty (1978) (% Hypseleotris compressus D& b Bl %
“Hkik — ¥ (challenge-attack)”, “Bk#k —E#1 (challenge-retreat)” ¥ X 0% “Bk¥k —Fr &
(challenge-defense)” V& & 4 7437 LT\ % . Baerends & Baerends-van Roon (1950) %
Hemichromis bimaculatus, Cichlasoma meeki 7 & D H 7 A X A BHBBEOIER W ITBIO £ 1 7%
“J\> (chasing)”, “# % » ABI% (intraterritorial fighting)” ¥ X O “HBR ToOM%
(boundary fighting)” D=2 bIFT5. AEOERE VITEID 21 71k, ERICEEZCH T
1HBHZ ENTERD, FhNLTHEROECC, MFXTIBIOE L - T, FDIAK
EEZBLENRD T

P, HVAXARAEDO BV L, BRYOFIRAZBCEEL, RAFBLESCHICHEED
DH~HEKTF B X 5 7eBATHS (Baerends & Baerends-van Roon, 1950) 23, ATk “BEid
FE 2 BV ERUL HMER Lo ThRBABRBVWHELL. X AETIE B
L RlEBTR e ERT BV & L. Yanagisawa (1982) X & 7 -~ € Amblyeleotris
japonica IR\ T, “BAEEFE” A BV L FRAER HFEo GECCRALTE CEEY
BH EBRNTGS. FIL (1998) %, FBD-~F~+ Ptereleotris hanae H\EKEIC “FBL" & “fk
flEER CXoTRAEZELEBVHTOXEE L T\ 5. 7ok, Lassig (1976) %, Paragobiodon
sp. & P. xanthosoma Ti¥, resident ((EE 7 v s DBEOBHOLEEE) HIRAEZEYRIED
DOFTE, BEVOERYEZ T TXBbAED > I EBXTVWH2, AETHLRED “BL”
KOWTIRFAETH -7, Loavl, RKETE, EPIMRERCEERE I CEE > TV 21, RAE
R O O F TECE L.

H AR ARETIE, BEEE LICHIR D DKL ORF I, BEVOERLDOLIDOTT I ed K
TORE” 44T 5N Tuw5% (Baerends & Baerends-van Roon, 1950) DX LT, AR Tix
HENEML LTS8 CHEAYB: THRET S0 T ‘MR OERS” & L.

A7 AR ARBETIE, “RBROARS BRI OELBRIALERHAICHT VWIS & L
WBEAE L DTt (Baerends & Baerends-van Roon, 1950). AR R\ T EEEOIRK
WMTiTbh, “GAIFER" & ‘PR HEIEL, T “DEHDOE” $fToTWB L5 ThH- T
“HBEE D RIS WCREMT A X O il A~ CEOWM L W IS kT, AT LRI R AIETR
LU BEITE S ‘YRR, R0 E” BRONAHEA (Lassig, 1976 ; Tavolga, 1954) & Hh
i, AR TR SR “SEOMZ A" (B, 1979 ; Tavolga, 1954) ®° “IEmzEsr" (&, 1979
: Yamagishi, 1974) BRONBBELH D, O LS CHETBHOERI R D0, ThIh
DAEDOHREILECHBL TV 5D THA S, AETIE, “BEFEE & “RAE” T Lok
DS, o “BAEEE” 2 ‘s’ ALELEMb-TE., »7AXAED
Pseudotrophaus zebra (Holzberg, 1978) = Cichlasoma meeki (Baerends & Baerends-van
Roon, 1950) kT H#E5E h BERLOMFIC B CHOBEI T, LT 2 2 ErBEI R
T\W5%.

BEVTHEMENCOVWT, =0 HENRKKEHRL LTI L 2 2 7~ ¥ Typhlogobius
californienses Tit, BARICRALTELEE, X705 bORAE LAEOEEIRAE Y HE
L, BFheRadomEDBEZERELTH s IR TS (MacGinitie, 1939). —77,
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Paragobiodon sp.& P. xanthosoma TIEX7 OERE L D LBAENKEVES, X728 HB L
TRABYHET S (Lassig, 1976) £ ¥R T\w5. AL, 7 CBEIYEEL, BAZ K
LTEDHFNCBERIe S B LI, 2D X 5l EBAZEAOHBIZ O T ORI L 258\,
KAL) FHERBEEL TS0 % Lhiwd, 5B ELIBH IR D LENHS.
KEITE)

Keenleyside (1979) 13 REZFTEIDMEAEL LT, T3] Z 1) (attraction) ], (7 |, [=7 Dk
Ot O RABIOFRICE T 28R ] 2 E2BTF T 5.

AED BRI T Ho L MRS 3, XTI EEBCHEE L THERTH - 1.

AT, FTLANTE2ERLL S L350, OB BRI it LT, M “M
LB *fTotc. T5 LM “BRAIER 21T, #icd LT “BMZT o0 %171,
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SUMMARY

Territorial and courtship behaviors of the gobiid fish Ptereleotris microlepis were
observed in an aquarium. Fish usually formed a male-female pair and one of those pairs
was maintained for about a year. Each pair occupied a territory. Territorial behavior was
classified as expelling, interterritorial fighting, and intraterritorial fighting and each
consisted of some essential movements. In each type of territorial behavior, fish exhibited
characteristic behaviors concerned with the pair bond. For example, the male and female of
the pair both attacked an intruder invading their territory irrespective of its sex and
occasionally performed such behaviors at the same time. During the parental care of the
eggs by the male in the nesting burrow, the female usually stayed outside of the burrow
to defend the territory.

Head-rubbing and tuned up pose were performed both when the male and female were
going to form a pair and after the formation of the pair.

Especially head-rubbing occurred very frequently between both partners of the pair. These
courtship behaviors would also be effective to reinforce the pair bond.

C1997T4 9 A 2 A% 4F, 19984 9 AI8HZHE )
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An attempt at Breeding the Japanese Giant Salamander,
Andrias japonicus, under Indoor Artifical conditions

Toshio Doi, Hiroichi Tsukamoto* and Shigeru Aoyama
Kobe Municipal Suma Aqualife Park, Hyogo

EBRRREDEY A A+ g, Tvy FF—& 7, 7] TRHEIE (BRET, 1991), A
KOF I B L EYERER] THBAEE LTRY EFbhTs b (A, 199%5a), BATT
DEBEOHEC S\ TOR Y HELNEHTHARC > TETW5 (REBHARE, 1998 ; RERBE
RIFHERS, 1997 ; BERRBEERS, 1995 ; A, 1995d). —H, AEIELS 5% OREET
FBERTRINTED, 1989 BABWEKEEHS TRORFIEEL > T 5 (FE,
1990). LasLehih, B FEBECE VA THW AR L, Lrnd, 2hETHRBE FEHEC
B LT B0k, KETRESMARKET TH S (FHA, 1990). ZEBWAR T, RABKT
I HBARBET, 19794 X b #ft L CI6EMEE P EMELT/e-> T&E TR (FREK, 1995), %IE
WCLE &M E LTEAR TORE, EEAKEORIR, BBRE - KEORAFLEL, BRHAT
X AW E R HFT B UNRIEA, 1980). LivL, YEEHED ETHEOEETIL, BR
8, FERAERC X AMB L ERB LM K4 T (FAE, 1990), L LE ATHERE T
BOMENL D R Tch TV 5.

AE T, REBWABTOEREAYEEC LLBERATLABE FTOEHEORARL, Thic &
DELNIHACEIHCGRT S L BEbh 2 ETOMALXBEN L, ALRE T CORMCIA <
BEMECOWTEEYINZ T

WHR& L UHEE

FAY v g vy A OB, AR ER OB AKE R X O RRKE TIT e,
RBELMEE, DTomEy, RESWAROEHERIIF (NEIZH, 1980 ; Kuwabara et al., 1989)
WTE DR DEST TR - .

ABE BN T - 1. \F L-EE, KEBHARTEHE LYERCHEY ZT T EE, B
IO, REREKBRMFCCHREIN, YECBAIRCABEETHS. XL, A4 v v
F ORI L HBIEHRBOE (BA, 1995) #EREL, fiEXABGR (AFF), BELBEG
B O(BEE) L LTCRHAREE L. $XTCOEADOLEIZS00mLL LT, BAT CHEEILHER I T
WHHA X (& %300m, 9 ; #9400mm) (FFi32, 1980) wEL T\ 5. EEEINLEET, B
KM, BIOE&F0MEC X vy, BERNMERES CTER L. BEOHFIL, drown
TR E R TR EEEOKE (L MER L) RE» b7, o, FET LcEE
T, RS L CEEAERYBE LTI -7,

FBE K OWT, AR, RESMAR TEBEICRID LT\ 5 #HEKE (Kuwabara et al.,

* BfE . MM AEY S 9 AR (Present address : Kobe Municipal Suma Fishing Park)
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1 fRAEKEOHIRK

A 3EUKHE (FAEKD), B : FH3EKE (FEN), C: BrAkEE AT
B (CPAEX), D @ AT (FIER), — : 680K, #8NHE « EEy,
RHEER - B, A4 —3200mm (C B\ ~Ti3400mm)

1989) »#E Lc#ERBEAKE THE L. KEOHBREIN1-ACRTED, M) OFcE~7 3@
(1000700 X 350mm : 1 #&, 800600 % 350mm : 2 ¥, /KiE250mm) DKFE%, 5 El 5 7o EE150
mOFLE = = T TRAELDTHD. ok, ORI « MBRAEKIC X v B L
7o, 19964F 3 A X 92000 x 800 % 400mm, 7K¥E250mn% 3 D1 ftt)»7-kiE (K 1-B) #%BE L,
CITRBELE. WThoKED, @8%, AODHAD DDy 7 v — FIZRE L. BEIL,
3300 %3000 X 800mm, 7KER500mm T, KiEDK¥HnrnEL 2 VA TR LN BRAETHEE L,
19954E11 A 26, KRNI ALEANEZZRE L (K1-C). COATENZ, KEE, KEREDOH
NBBETALENRE LTEHEIHERINT B~ A — LB A THN (RIEBWAR, 1988 #5A
1995d) &%, ER600X700mmd + Y =F v vEloR12200 X 150mm DB A BT, ~hicsE D
AT TKRERCED D THS (K1-D). KR X OEAPIIERIEELI0~20mm D /NG & 0.6mm
D% B X50~100mm TH X Db 1.

B KL, HTKEEKET5HAEXERIEGAK T, REERRCIIHNOKETTF 3 v A HEY M
BLTED, KBS THS. BERAERER, SIZX 15— v/BHTHS. KB, 19934 6
A XV ERAMNB OB CRELA T THE Lic. 51, BEEENER 5 72519944 &
D 400WTBERZ NI AR 2 B, 19954F X 1 300WHHIT 1A 2 4 H0H 1 Bs» BN L, TBERAESY
T 5 & TKBAAS Ui, F, 19964 3 AiCHrak LA Tk, 200W DB/ NS HNHE
1B X W B KDOBE R T -0, BB, MR, 400WAKELT 2 T2 FEZ L0 H
BRI AR TET L, BRhx, A&7 VY o v 1Y h 5~10g/Hicie s X 5w, 7~
10H 1 1 EREMEA L.

PICBRTHAHEEL LT, o0 K], BT L DINEDIRAE, KERNOBE & HHKE,
EGEEOMFIc L2 L Bbh 2 B*BE L, fIe THKE, AELXHEILA. TBE] KRB, &
B, AROFHAIL, BHEHDO 8 ~9 Acfiic -7,  OIEDORERIL, HE\RIRIC e - 72 0P
MO EBERK IV, PROEE, B (TEAHXTEELLELE) 2B L. K#ROBE
EEFRAOBEIL, AFTE, BHEFCA L ABNIBY S /cX 5, BBk EEYT
DEDOIZFT -7, BETIX, BRAY I AL, Bk, ATEROFBRAYEE L.
B, AREGOBEMEL, HEFEVESI9BET A0S, BRECI 5EEOBL &, £ HFR
HROMRND G DA LHIWTIN7-1996FE8 B ETTH 5.
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RREIUER

* R DR

RBEAKEEDBEFE UEOKETIE, KEOHIK, BRREOBEL, HREETE 2E4EY
LV REFEICLELEEZ bR TOAREBESH CNRE2, 1980) 1%, EEBBR LMz 22 &
BERTET Wb oD, BHRHEDORENTEDDKIEOBAFELEL, HELFEOFEKE DR
DRTDTH T, T2 THHBEHEZL, KROBEEMMEXET i, K2, MEHE
FOKREDBELELY, K3-1, 3-21cdD [FEie] Rz xrT.

BIEEART 1 RO KELLIES, FREFNI.5~21.0CTH - 719934, 8.4~23.0CTH - 71994
iy, BRERIC M TR RRONIh - eh, IHREZFOKBELEL TEI19954 (6.0
~23.5C), 19964 (6.2~24.0C) i¥, iz - & b & B LT 2EE BRI,
AEPME B U TEOMOEMHIIERI LTS b, BRI~ 5B2, THE] Lico > cRlioFE,
GEOHEMIEF THote. A4 vy 3 vy FOAREBEKDOKEIL S ~22C (EER) (NE,
1985), 0~28C (fLEER) (A, 199%5a) EHEINTVS. F, ThETKEE FCBWT
bnikn b TR HWEEIRFIT, ABKEI2~18C (A, 1996) », BEEL (B »

DEINIBIT, FHEKER4~20C UMD, 1980), 4 ~26C (A, 1991) »RE IR TV %
N, SEIOFERLS, FORBEYFRT LI, REKBCITES2EZAHHLD0D, XFEORIE
KiEER DI LD 6 CHEUTETT A LERD S EBbhb.

BEEOME SEORMBRECEBHME D OREIL, KR TEFHL.6~178% (15.0~
81.0mm), {AEE T-2.2~63.3% (-60~1038g) THo7=. £RICEBVTE, WThd, BRTTOH
Erehsd [LVERE] (EFHI0mBL L) #FA, 1990) # EEl->TxH, Fic, HAF F TORES
(HEKE, 1978) LHE LY, hE, ARE DAYV A AOEGEE L TULFANEREE V2.
el L, FTEORER RS &, 1994F UK, £FMNCEEOMBONEL LD, FIRIFEENED
LcBEL e (K3-1, 3-2). BT, £ Lol E s THEE ] RO TR~N%,

KIBEHELTTHTH - 71993, 19944F i, MBFOS (AR : 43, BHE : 3H) 2vTh
LR, AEOHMALWVERTH 7. LirL, BEEON.1T1, 049 [0k ] 2376
TR BB SR sk, KRS L ) BRIGEMC1995FiE, 5o d (AR 1
86, BE: 450) 5 HbARDON0.094E BEDONo. 171 TFE#E | A%, No.268ic [k | 238
2 3hic. No.OMLRTEE TLIER URETH h, Nod1TlL, BIFICHENEROMO 0L, &
BEThINBY LT, ¥, fiFER TRRRE | 2R 5N eBEON0.04%1%, b T hitrib
BMENARBRTWABIRE b HT B 23&< Abhith i, 1996F 1L, 5BTNTHJ
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DRBDES, ABFDON0.094, BFEDONo.171, 2681 [HEFE | 23, No.049, 1721c [ | »E
KIhic. 20L&, No.094, 2681 L <BELTH N, No.171, 049134 LR E, No.1721LfEE N
B LT, BRTOITIE, BISd 552, REOBEVEEIIE THRE] »ES il
HBHZ LD (AR, 1995¢), 72, AB PRV T, BRLOT WY 52 52 L CHEEMN -
K TR R > filn@®E ShTuvw s UNEIEA, 1980). LavL, SEOEE T, KEH
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F1 LA Q EINEORER

fE#No. HE &R FECEAHR JRRER IREK 2k I
(g) (mm) (g/% thE) (m/% &£FK) (mm) (f&)

099 2700 660 1994. 09. 01 43/1.6 230/34.8 5 234
173 2700 700 1995. 08. 23 52/1.9 290/41.4 5 363
174 3230 760 1996. 06. 18 66/2.0 350 /46.1 3-4 702
100 1655 605 1996. 08. 06 35/2.1 250/41.3 2-3 659

I THEFEOEABATHHEE TR €3, RESD LEL T KEEE L Shhd
(iR | MNEREINDZ LN 0z, KEORELEN L VB HET L Z LRI NS.
A R DMERFR

Q DEEICEI LTI, HEEE L 7 B A B OB L e\, SECEGOBEGr S D (B EKE
g, 1987 ; HENKI, 1978). 4, MEHHFCIET Lc 4O @ AL, LML (&)
Ihbw L.

FAH vy q vy A OSREINIELR 5 mBTE CHRE, 1986) THH, FHEMEHTO6 AK2»H 9 A
IR LB EIEL ik, IR 4 ~5masmE Sh w5 (BEKE, 1978). MET6 Ab
59 BIFET L7-No.099, 173, 174Ti¥, = OIRICEAY, 8 AIRFEL L7zNo.100 T A L/h S
o to. IEUT O TIE, BE O EINBIT400~500/8 (EfE, 1986), MG TIE300~5001E &
w5 (AEKE, 1978) 7%, No.099ix = & h A 7e <, No.100, 173, 1741k = D&, L Ll E
DEFETH -1, PEROBEREICSOVTL, B (EEKEE, 1987) »LHEE LicAECH S 2P
BMOEE15.2% THHH, FEE L 4BITWThi ZofEL h/h& <, No.100, 173, 174 TiX#9 2
%, BANCIET: L7cNo0.099TIE S HIt/hEL1.6% THote. HEOR IOV TRHREFILL
P, METIEE Lic 4 BEOFRTHET 5 &, hRCKHT2IEDOR S DOEIG L, No.100, 173, 174
CITA0% LA ESH D, No.099DH/NE L 34.8% Thote. UbEDZ Ehb, 1994FICFET L7 No.099
W HS, 19954E IR FE TS Ls S AL, I, SR OER, R >»THEmERE2AR bR, K
BAEA TS EEL LIS, 1, WBEHEPOEMRERE, £KT4.8~8.8% (30.0~49.4m),
{KET13.5~57.3% (1564~854g) Th v, & L ABCFHMLHR TH L0, HMEINCES &,
19944F 8 B LEIC B EDHMONEL /2, REDOHD LA (No.100, 174) $56%. ThbOD
C ol R0 TR R KB E - 7 1995F MR R E A/ BRI 7o
Ck) EERBLLADESE, Qb0 LA, REMNEL THKEBLEHELVES 2 LT X h AN
b rEL bR, KBEOBELSNEBC E > TEETHH Z EARBEIRS. LirL, SEIOE
OEMES, JPEOEEN, BER (EEKEH, 1987) I hBLZ L0, ERCELRL -7 &b
5, ¥FEELRBRBCITZEL TRV EEZDRS. £ LT, TOBAEA, Q&I ORMERET
B KB LAEN R B 12D T D, 5D VIR E DFEIL DD, TOERPICHEIEFHELTR L
TWBEDONIARHATH 5.

FIE(CRT 2178

BELEETH HATCRWT, ENMINCENSTOBRERE o> OBE A THhh (£,
1943 ; EhKiz s, 1976), [E] LMEh % S ENBHEEATH 2 & (RFiE2, 1980 ; K,
1943) XL HHAT 5. KERTOZ A BDOTEICOWTIHRNS.

ABECIL, KEEOFIARTR (52) »nb, KEHELS, EFE0 T~ 9 ARICIKERZARCY
BLCVAETFAI A2 S, i, WEHBABELT, No.0draklrEicERL, LI L
CckfEE, T hAKEXFIR L. cKEOELTSHOBIZMcEEH ST 7. No.093i%
BB ST DR » B D3 C KA EA Lioss, 19944 4 B UM X b KE~E > . fbo 5 @R
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BEEEE
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. 1996F 3 RIC ABERHRR DA LB (22 »

1) dNo.0MIBIMTHBTAEECH D, B 2EFIIC—HcaKilzFIH L. BET
X, KERTOBEREITHATS 52, ALEAOFRACOWTIE, £31RT &8 HNo1T1H
RS HEA LI BRI hie. No lTliE, B2 LAEHRD 5 bR B RO o hs,
TOHEOROBLC\D Z LD b ot MO T, ATLENOBRELHNo.0495 3 & F
AL DAL BEIh T, RRATEL LR Y 5 AL ) DEBIE—EIr 5 - & 215
o7z, No 1TIOFHH I ATEANOFIAEE X, BAOML (Bf, oWy fHdins) o
DIENBENEHE LI D EICITRATH S0, D EHEA 1 ERERCA -T2 & I11E
BIhT5. i, BROA) ONEOEMIEEHIA TV ABETLEE IR,

LB I O FEFERL D) (B A FE D BEAE K OFI R (REBHMARE, 1982 ; BB AR,
1983 ; REEBNW AR, 1985 5 /NE, 1985 ; /NEIS A, 1980) Tk, I X > TENH DL DD, i
6~9 AEE TRAKEAZ I<BEL, I ACENfTlobhicBiiE s > CASTHEAN S 5.
i, (X CXHZENBFTOERLT~I BT, hEX A THBO bR L1128 &
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AHETELS. chbofly, ABTEEIRIOKERRA 2 - v EEULTW2. —F, BHOX
5 I K AR BT - RAB OB L IS, No lTINE A 2ERE Licz &2, BRARTRDL
NAXSICEANDOHT L EOMIBEH IR TS D & (B, 1943 ; A, 1994) » H¥IKT L T,
A, BRBE i, BHECBEET IBBCEETHNR ~ceBELOhL. £ LT, ABTRE,
FEo MR AERRSTEAFEOMEKR LT TH - 171993, 1994F2:5 ZhbDTEA
BEINTWLZ END, LFEOEKBRLRIRT L8 BRIWEEZ DR, BEICOWL T
EHoKBEERL LS ERBEHOERCHFR SN TRILZEELDNS.

ERTCENEAXEATS (E 13, [Z0ALTRVAEZ S HoE-& Bbh s EF] (ZiE
BAE, 1988) Luvbh, B TR, TiEAL DESKEL LY, PHTHADOHFTEL - T
K@k E s -1] BInih 5 (NE, 1985). 40, EHEFTEH I > 7No.094, 1711%, £DOKE
XPRERR (K3) eEhbd, &EFED (X (=0) THHEHHTES. £LT, TEE]
XD IDHBINTERVBECS, BBERERCKERATOHEETE, L0, Brd~s—7
s B~ OB ENBETENE, SEHERIT LI LIXRETHA S
% KEATOMPFIEEBE CEXRr-1h, HFCIVELLEEZ DN IRAGEIBE S
niz.

ABETIL, 19964 7 BicNo. 100D £ BB A B BIc B BE S hic. ZORAFL 2 EEFEDOART
B ot DOTREDON.0MUDHBIL L5 LEX b5, TOMICITKERBIIBEI 7. B
BT, L L, Hlna s BB I hi. Tcbb, 19944 3 B, 19954 9 A, 19965F11AIC
EFRFR, No.049, 1T20IEMICMELfT X 1c X 5 L ROh A EBABEI N, TOB, 28HL b,
BEMBLTVAY T AML ) OEELLKEHROFEDKREIC, BLobhlc XA DAL
BFINEE ST, F1, No.268i%, 19944128 AN ABERICRET & BB A B 3
513 EDER B, 19964 7 Biciy, T, HAY) iz TRRKECRA LcRERE
oMk (FE50m, FE520g, &) 25, BO¥ESHL i Pbh TRRTE L. WThoSha
L, EORKEEBNoITIOWBIC L5 L HR IS,

BT SR, T MNENENCRAT 5 EFCE L O o8z B8 LR %
Z b (FEBEEH, 1980) ABEINTE Y, EEHCIRALOMLVEFAE R b, FITIZK
ERE2 D E IR TS (A, 1995b). i, B PR TEBBEDEA K T ORF HEE,
1991) AREI TS, UETORGIL TR AROAHI95FEUMMN S, F i, BFHLS
DEMICHBEINTE D, FHEEOBBRCERMIES. LrL, SETHER - KRB O@EKE
(= TE]D 2 bMEE~OKEIEN ) THHZ &, BIY, FORENBEINc1996F UECH
GBEAE N LD, SEBEINERHAL, FHCL VL OMBEET LT THL EELDN
5.

¥7:, BEEON0.2681%, No. 1710 X % AB DO dRKENOMBAEEC CREERE LicL o
%, No.1TLERE LT 5N0.049, 172X h e THE#RE] L (K3-2). 2oz & bKIEAT
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ATERDH Db DODABOEBRAEE EAVBEALEE Tl -l LItk b, Bicf@ERL
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SUMMARY

Since 1993, Japanese giant salamanders, Andrias japonicus, were raised in two indoor
tanks, with controlled water temperature, daylight hours, and water filtration in an
attempt at breeding. The range of yearly changes in water temperature was increased each
year.

In 1995 and 1996, when the yearly range in water temperature was about 6-23°C, some
individuals were recognized to be males by the swelling around the cloaca. And the ovaries
of females, observed in individuals that died, tended to develop more as the yearly range
of water temperature was widened. But spawning has not yet occurred. Movements
occurred in the tanks from June to September every year. The largest males in each tank,
established a territory and attacked others. The yearly range in water temperature seemed
to be more important for attaining sexual maturity than increase in weight or total length
for ripeness. Migration, territory, and fighting seemed to be related to breeding, but they
occurred even when the swelling around the cloaca and the yearly temperature range were
insufficient.

C19974 9 A 2 BH3AY, 19984 9 A18H X )
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The Effect of Nutrient Enrichment on Culture of Eelgrass,
Zostera marina, in an Aquarium

Takashi Kasugai
Port of Nagoya Public Aquarium, Aichi

BESRIEHEY THH 7 ~ 2 KIENTERBRTA L3, BB L) AR RBECH - T
b5 DIILERFETHS. BLEZEIERO7 =2 HORRYA VT, 7~ DKEHICE
FHBERICOWTHRE Lic (FEEFHF, 1996). Z0RETIIBERICE L CEBCEES ORINLIT
bilgholcfed, 77EAREDDE 7 <2 HHLBALBRFTICE TR T 7o b DICkE L
Tl kFExbhs. 73 EIRRCLELRRES XELROMALLBRINT 22 ENTEHA
(McRoy and McMillan, 1977), BRROUWEKFDRBSIIEBE RO ¥E N ICH T h b e
W (IS, 1988) DTT7 v EILd » TEBFORENIABCIEECEETHS. L LBRD
BRI N EET B, KBS KETRRET S 3 filomi EoFMBARE2 bR D, Bk
EREDOKETCOBBICIIKED LT 3 » 7B EOfiR oMY EEICHCCKEEL ST T
IS —BRBEDA v 7 V) 7K ETLTIES LWRBAELZ ENTES. 2o T4E, il
OWEREECH, KERCHRES & LTRERDBRIEEAENL 7 < 2 BRT 5 25O F
EBET, BRCETOMRESESATEINICDO TS CRBET 5.

HH& L UEE

KBREBEOHIEYN 1 12T, FRPRO 5 ABDER KM (125%55% T5cm, ZEH500 L) @
T REREXAT DD AEAD T 5 AF , 258 (3Tx25%23em) ¥ ANEERKX (A, B, C,
D) & L7 TBRiEA v 7HBE o/ NI FEARIE:AR Y A, B PERSILERM &+ v
1 b=y bRV KERECL I =27 -5 =% Ay, BIRIIZAO0W A 2L A~54 K5 v T2
fTa B,

FRBXOBEAR K 2 1CRT. TXNTOERKEL 7T 25, 7ABECEI Scnnfb e =
NBOFTOZHHE, TO L 3enDEITr AW CKEH 1m) ¥\ 7o, 570 FIcAK
L7 ~ 0 BRI L KA OBHIR (shsbifZ{60.50m) #B, C, DRI HHOEERZ o
B® (FPRKEE(E0.45m) # ThZTh12enDE X TE\ . & ORI A &R D % 255 2t
JRERAIE L7cd DTH Y, HWESEFIE LTRRD I 2 TANRB TR TV HNERMITIEEA L
FEhTwicw. B, CRICIZEZAMBIERENC X 2 BABA 4TV, DRICIEF & %I Lish - o,
ZOEBHIERS &L LTER, Vv, 7Y v axROPREAFRI0Y% (N:P:K=10:10:10),
HE (Bb=27 x> a) 1BER2~3 5 AR EDEORRDO L DTHS. B, CRILF
nxh48.1, 96.2g (500g/nf, 1000g/nf) HIEX 8 cn DFTICH— I\, FEBRICH\ -7 ~ 13
19955128 8 HICBEMBFEIRTHEDOBES S TES LHFR L, AL EDEFRCVHTGEA
RbDTHD., ARICHAWIHIRS 0 BIcEER L. 8%, BERicoWIE iz ouio
WA KB T CELE L, W TFTEOH, SHABLTYI%ELE LFRFRORII2BETSFOH
D5 BT, ThEhOOET*FEXHL L7525, 78olgay AV THR, &
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AN W
N \
(1) (2)

K1 EERIEEOBIRX
(1) SEBRKRE 2) 75 254 78% (A, B, C, DK) (3) # v 7 NEREEH
@) 3=7-5— (5B QOW»A 2L T4 VT VT X2)

(2)
[T ]

C D

N ()N
1 [ IO 1T

NS (2)
[T TIWIT

B2 #RBRXOBEAR
WIEERA Y 2 @718 3) 7 <~ =HWIR @) BB +HLBER (500g/ of )
(5) T HRLHY +1LBBERE (1000g/of ) (6) i lRAD

L DEFRGES G BRI L.

BREMETERH] (1996) iV KiRT18+ 1 Clefft s, BRKIERREKEY 1 pDern—27 4
nx—%BLTISCHRELETL0221C/e5 X 5 KEKTHABMLTH V. KXk XI X148 &
12200 0 17 - 7o RN 12BRABIHA & L, RET 4%, A THI8000-9000luxic e b X 5 I FAET L
1.

BEHEB L, 72OV THEEOKEL (Turion length, WE2ALHEIEVEDOLERE TOR
X)) (IS, 1993), M 4B C—E R Lic. 7<EDRFORERE 2 137 2 BHED1995
FI2B5 BTV OHAYEROBB E Lic. 0 E0DBADRE L TERICR > BERXLDOFT
BAOETAPIFEONSEE Lic. ERISMAMITVWERKTH 7 ~ s 2 TEMHMVHL, #HTFTED
AL, EECROBETL2EE L. BRKFO7 ve=7RER, BHEBREER, WHWHE
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EBRRO) VEEREY vORIEERHILBC—E, £ERKOEMEBRKFDOT7 vE=T7HRER, ) v
FRRE ) v DRITE R EBRK THICIT - 72, B HACH #:DR/2000% fiv:, 7 v & = 7 REE R
S F AR, EMBEERIL YT Mk, MBEERE S PV ARTE, V) VEBREY) VT A
20 VERTHIE Lic. BRKOREUIKELEFORBEREOREICH-bh T 55 ERE
B (8K, 1983 ; B, 1988) #BE 1 L TEABOBREN ARMEEEE (HHE 3m, PIE0.8mm X
2R, £&¥100m, BMRIE) ¥ EEREOBRBHRBOEMFICIZITEEICE I10cn E THE LA
ZEERAD YY) v TRGEFBHEE AV, BEXXR IO TEOHROBEI TN LhOXICE
WA HEREBEE TR L, BEZOBTEIL student Dt-HEEBEIC X hRDT.

& xR

EXoZk

FZEBRRICKTSH7 v~ EDELOEMMER 3 IR T. EREBRICK T 5 ZEERE DEIL O FH
EI1376-406mTH h BEELEITR b ish o, BEOBBE L HICA, B, CRTIIHEIBIZE
Ehkoixt LT, DRTIRIEEAERENADRIL o, ERBRETROLERK OFEL (7
fE+HEREE) AT 5 E DX (419+86m)ix, A, B, CX(681+126, 785145, 762+141mm)
CHNTHRECEREOE ZEDLR (p<0.01).
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K3 £FEBRXICKTZ L7 EEL (m) OB CPHELFEERZE)

HOEBEREBHOE(E

ZEBRX OBRINCHELAN T RO EFER EHEBOE YK 4 1R T. ERETROEFRIZIDK
TRLIBEARSPMIE L. A, CRT1H, BRTIHAMIE L. EREX T L OHUIL28H B
FCREXE LML, ZOHRIDRDOENFELLIBA LTV i, ERETR TIIBX Tk
b % < 348k E THEIN L7,
EERRTEOH TEDHK

ERETRE TEFE LT HROM TEOMH (FHEEERZE) XA, B, C, DEZLh X
hT15+1.3, 19£1.5, 16+2.2, 16*x1.7L FEREK TR ELEI R bhicr -7, BoFRKicouw
TRHEAEBRX TR, KSR EDHBRNB LIRS L5 LIBEIREr-. LirL,
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Bl4 £HEBRKICKTHHOEFR L HBOZEL

DR LEEEORTRIAR ESERE MXKEAY LT\, B, CRTIETEE TFXTK
BEOBRITTREBC I > T THRUWIEKER X > T\ e, DR TR TBIREL EREHEBR & ZEbH
Bicwfar LT o, ARKIEB, CRETIHRVOEWIKERA L 7L - T,
ERKPOKE

KR OERKPOKELE LIRS, 7 v =THEER, HWBEER, HHREER LK
FofRE L & bt LA REETSH0.19, 0.197, 0.8mg/ { TH-7c. V VEEEEY YIZ 2Tk
13 EAEBRE I Rch .

* 1 EBRWHEFOERKFDOKE ®2 R TROEFEREXOEEARBAKFOT v
(B pHE S MEImg/ 0) = T7HEEE, V) VEEREY VIEE (mg/ L)
NH, =N 0.06—0.19 Group NH. ' —N PO.*" P
NO: —N 0.006—0.197 A 5.1 0.95
NOs =N 0.5-0.8 B 50 19
PO, ' —P <0.01 c 7 34
pH 8.3-9.1 D 1.4 0.02

EHMBKROT7 > E-TRERR, U BKEY CERE
KBRETRICRTEERROEBMBAKFDO7 v =7BER, V) VBB VEELYR 2 1TRT.
FERIAWRIN LB, CIKT& SIIEFICE MER R Lich, BTN Lch - 72D KL EET
Bote. RRWOARSB, CRIZHENS LEVETH - 1.

%z =
FERNEINC £ 5 7 =  ORERE X, Orth (1977) 2 F 2+ — 7B T7 ~ = HOEE A
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THLELEINDTEDEBNIL D I ERERNERICK T 7 v XA 5 EE A~k
WINT 22 L X VGEOBEEPERMO LD L W {BEINSEZ EBFEIR TS JIEEL,
1988 ; Roberts et al., 1984). *7:7 5 A # @ Izembek Lagoon TEE I 7K dh D 54 28 o 8 BE D
ETFTHA7~=0EFOHIBER L -T W5 LW 5% (Short, 1983a) & H hEB D ¥ EEE
BR7~E0EBRCHEY 52 TWEL5Ths. AEROERL ChboREXIHTHLOT
»Hote.

JNES 2 (1988) 1ZZEAERICK W CTIEFBEOEREICERE ) vEHRIELIERY vigowT
TERREDRENR ORI 5 1eh, BRCOWTIHBRENRRORILZ &b, EEOEXROEE
DT X T\ 5. Bulthuis and Woelkerling (1981) %, ¥gEEBR{EMEY) D —FE Heterozostera
tasmanica DBBEBCHKBIE YR LICER, EROZOHEMTIIRE DO AIFER S iz h,
V) VORDEMTREBRIMBEI RIch o EBE LTS, 7T LE->TY VOERBIIESR
BE i X 520, IERHERINODRIC BT 5 EEMBRKFO ) vEAEY vIBEIZA, B, C
KRS EEVETH 5D TEEYIE TN TR WHTROBYAWEBA IS IBRECEDOT
MILBETHLEBbIE. 7)) v AREE, Vv ELLEYCE > EEREELTETED
Dh, TEREBETHHRKPRCRIERBCHELET D10, TvEORELXFHIRT S L 13E2 R
W Lol SEAVGC X S I bBRER A T A B A ARBIA FRIZI B 25, S E O ERH
DI SO Z E ERERBRAKF D V) v ABDRIEII T o, Lo X ) LicEILs
b ot

BEBBEHOEEFRDERIIRB I T VE=Y ADBTHEELTVS. HFBr7~ENEFT LT
WAL OB TRRBEBEDT vE= Y AREGEh TR I 7~ E > TRBRIEROEE LA
Rele-Tuwb (U, 1989). SEIERCHCIEEOEBRSIIRENTR S TH D, RFEIXZT v
= TRMAKGBREIND. BEAHEMLECB, CRIESWIUEMEBRKFCERED 7 v €= 7§
ERNETh (F2), 7T~ETOREL I otz &b, OB SHEBATCER LT v
E=2YLAETIERFHCFH LTI DEEZ bR D, T2 OIERFORFITKICHE ~ K
I, BESEAD - D EBRTL B4 Y 7F A7 AT e FINTRE (T4, 1989) BT *
RTWHDTRICH VSR FHHET 5.

lizumi and Hattori (1982) i X hiE7 = EDEMLLD7 vE =Y 2D hALEE L, 7 v %
= 7RREREBENI004M (=14mg/ L) ¥ TREECHAI L CHEMMT 22, 100 MEL ETiddb
TN THIBE RV ELBERETIZI0O M (S1.4mg/ L) O7 vE=TREEENFEET
HIE7 =~ DR D IAZERIII—IETED EHEBI LTV 5. Dennison et al. (1987) % EEERIFRK
FOT7vE=T T ARI0MT7 = EDORES LS ZEBEROR W AREE L AT 5 L @E
LTw%. Fio)lBEss (1988) OME TIXENER T/IEMED 7 ~ e HOEE 5000« M (=
TOmg/ L) 7 vE=TRELZDHEMTT = TDHEI L < 7o o7y, 50000« M (=700mg/ )
TIRIFH IR D. ZhHOENSLESEDOEBROB, CRICEHEMLIEHOBIIERIC OV TILE
BROBRLDLIBEYLETH LB sy, REMBER LICEEL OB ORE R ExFF L
CARTITLLELR DS,

¥, EWCIER, Vv, D) VAR EDREBCLELERBR JOMEL16TTR O LAMN
MEBHINT D (GFEF « /NE, 1991). BKFICIIBRKERLL D HLPLTRILFEL, T5EE
BeRAWERZRAZOBWCLEMIESERE LTRRD I X I ABNETRTW51D, KT OL
DIMDOBLATLRIIINL TENLZ bR T EHRBITE 5.

TROEMWDFERL, 7 ErWRMICAER LTS T Lo bR ERARDOMAN S DR TR L.
EERASCKERCHERIN TV AW LORE MLt &, I Effiiv5 2 & axEE
LT, BERBCHEIATVAZDOEWEFIAE L.
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L), BRI LB DK RO REEOBH RS Shicd, Tz LB -
7o, 7 vE=TRRER BHBEERCOVCTRLCESBEH IR, ZTHIRERM 2 H L -
fotedd, RBREABIAIC S LB Lich - ecd EBbhs. L LEBKPREREA RN LS
&, TeEOREMBESI R HWE (I, 1988) o, KPCHBEN S GETLES,
7 2 B IWBKFORBERAELECE D EABER LI CERBEFORBERIIE L TR &V 5L
(Thursby and Harin, 1982) & 52 Z &m0 6, BKFNOERBEOHRML EE T HLELD HH
RIS BOBETHS.

ERETEROAERF LI TEOH BTN TORRKICB W TE LR LRI 7. AfE « BF
(1977) PHEFEWC LIMET7T =23 HIFTVEI N, COEOHNBLH L THTIES L\ 5K
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BRESHETH LD LRI S, HTFESPHROREC OV THEERK LV FCELD L 57T
LRBEINE o, RARDT7 =BT, REEODILVHEDO 7 ~ TR RBEEOBERE
D7 = BLHNTEKIMEL, B3 (Short, 1983b). &1 (1992) & 1 W% i
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Do D T TROBEORFRIEEONE L L5300 Ebh s, BRED X 5 IchEI M\
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= #
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BRXTfTolc. TRENOERKICT = T H 1282, EXOZt, Koz R~7.

B SERRBANARE, K EBRX THEHIT6-406mTH-7cb DA, K TH (84B%) DX Tk
419mE 3 EAERR L oo LT, B, CRTIXT85, 762m & KAMIBD AKX D681m &
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AKRELFEDHEHIch, ERCHERA LLZOEWOERICOWTHRS#H L TR » kR
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SUMMARY

Eelgrass, Zostera marina, was experimentally cultured in aquaria using commercial sand
substrates enriched with nutrients.

This experiment was carried out in a tank (500 £ ) with four plastic containers (group A,
group B, group C, and group D) for transplanting eelgrass shoots. Group A was planted
in muddy sand collected from a wild Zostera growth zone, and group B, group C, and
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group D were planted in commercial gardeningsand (crushed granite). 500g/nf in group B
and 100g/ nof in group C of slowrelease compound fertilizer (nitrogen : phosphate :
potassium=10:10: 10) were added to substrates. No fertilizer was added in group D.
Twelve eelgrass shoots were planted in each container and changes in turion length and
number of shoots were observed.

At the start, the average turion length was 394-406mm in each group. At the end (after
84 days), little growth was observed in group D (419mm), but in group B and group C
growth was similar (785, 762mm) to that in group A (68lmm). The number of shoots in
group D increased to only 16 shoots, but in group B and group C the number increased to
34, and 28 shoots, which was similar to the 27 shoots in group A.

This experiment suggests the possibility of culturing eelgrass in aquaria with nutrient-
enriched commercial sand to obtain results similar to using muddy sand from natural
Zostera growth zones.
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Serum Testosterone level and Body Weight Fluctuations Related to the
Reproductive Cycle in a Captive Adult Male Northern Fur Seal, Callorhinus ursinus
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Fig. 1 Captive facility used in this study.
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Fig. 2 Seasonal changes in serum testosterone concentrations (upper

line) and body weight (lower line) and monthly mean food intake

(columns) of a captive adult male northern fur seal. Vertical bars

indicate standard deviation.
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mean food intake (columns) of three captive adult female northern fur
seals. Vertical bars indicate standard deviation.
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SUMMARY

An adult male northern fur seal, Callorhinus ursinus, was kept in an indoor facility for
one year from May 1992. Serum testosterone level was determined every five days, and
daily food intake and body weight were recorded every month during the year.
Concentrations of serum testosterone were elevated between April and August and the
maximum level was reached in June. Serum testosterone activity could not be identified
from September to February. The period of elevated testosterone level coincided with the
breeding season in wild fur seal populations. Food intake of the fur seal during this
experiment was b ~ 6 kg/day of mackerel and was relatively constant. Body weight,
however, showed marked seasonal fluctuations. The body weight was highest (170kg) in
July and lowest (124kg) in November~January, followed by a gradual increase after
February. These seasonal fluctuations in body weight were thought to correspond with the
“fatted male phenomenon”, seasonal fattening of adult male mammals related to
reproductive cycles. These results indicate that an adult male northern fur seal can
maintain distinct seasonality in testis activity and body weight fluctuations even under the

relatively uniform conditions of captivity.
(19974 5 A23 %A+, 19984F 9 H24H X ]
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BHEH : F5380 (°95) kL, 320 (°96) 300 (°97)
Ligote. {BL, M£SD (FH=EERFE) X, 8P
xR EBEORIC R 5 EFEBEE TR (N=18) »
87 R FRAE.

5. RFLOBPAF[MOERZEICOWT : OKN #
BE H EHEZER (KR - HiEE)

WM T, 19904 X b A vy < N v F v
(Aptenodytes patagonicus), ¥ = ¥V — XV ¥ v
(Pygoscelis papua), 1 7 + €V ¥ v (Eudyptes
chrysocome) D 3EXEBAKETHELTC%. fF
KHEX 2 ERTH b, Bk IERERER23L, Tk
I PEMERRA 7 of T, £R%E UKIRI0C, KR 3T,
BET0~80% 1cfft, BRI ATHRECHERDO S v ¥
VEBMOXBHICEHE T, Lo L, MBEMAD
LAFERBLTY, Vv Y —_UFUnREEKERN%Y
B, AUy XV F VR PRS - T, Fie 2
BEHRT 2 @& xS bbhic. £ T, HEioX A%
Tz, AEOBERAY BiELc. —HOBIALREOZE
B L (BAHAL000v 2 AL E, BEHAS v 7 ALLTE),
FEIEALE DT 5 o BaRKHE Tk B REERIC 2 R o
=k, THAE TR TREOZEL O KR, KB
BEBEXML I ot ZORER, 195FL Y= vy —
RYF VIEE BN RO D L H it sl 723
LS EPRORPEA RO D X 5wl h, HER
WRELRIT L oo = vy =XV F V2R, 4 7 b
EN Y F Y 1B 1996F I F)D TR Lic.

6. WU T+ L=77 L HOEMEMBRERERC O
T OFEsn, fESr, REFEEL (B~ v v -
LK)

B~ Y) v 7 = FTR, 1983ENBA Y 7 4L =7
7 v (Zalophus californianus) DB %fT-> T
5. 19904 & v EFREEE LOFRE L T5L, i, ¥
IO, MBEREXT->TELDT, TOBELHRET S,

B, JE18E, M3 OG4BT, Bl MR
2~13BTh -t Zhbix, A8, X0, B, 7
Bo S TRENRCEREEbhc. SERER S -
RZ BN T v ECRTHAHMAE T, [URIL-2~34
C, K128 ~29CTH » 7. My, &BHOE
CEEIE L, BROCRE L. Zotk, 206G 0
5t L 10nlEHE R ER L, MO SEAN, T
L, BEOBHER S DEAINEHSTZRIA L, BERFEIR
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X OERMEAT -7, ML cMBEOREIRBEORE «
vE—IRE L. REEB X, NRFHIRE, B LU,
MR EYEHE TA9HEB L L, ZoRERKE X
h, REHE T L oRKE, RIME, ¥, BEREY
b,

BREEOEKFHERENED RAWE~Y v -7k
BEEFHEBIAS, 1987F) ORELHETH L, ToOR
HTIRALP, GOT, GPTO¥#H2Fh £ h13.56 IU/L,
21.951U/L, 33.54 IU/LTHh - 7eDIiZR L, UFEOFEE
Tix2156.31U/L, 41.831U/L, 51.6 IU/L&, &fE& /e -
o, Fio, BEY L v OFHTIX, 1.8mg/dlicxf L
0.35mg/dl &, EfE & 7o -7,

7. a0 ORPFOFZRTOLORELE(ICONT
OBEHEAN, BRBOIN—FE, REAGZ, REFEEB (&3
KIERE), ¥4 T, AS—F RRBRIKER¥ER)

EBEHRKBEBLCE W THBFRD A AD Y o 7 v
Dugong dugon DEEIREIAOMBE B E LT, R+
Ter AT e Vi 1 FRCE D BBFCRIE L, W5
fEfRL, 19865F108, 7 4 V€V« <5V VBB TH
B, 19876 4 A6 BRKEHECRCTHREIRT
WBAADY . T (HEELR, BW34ske, BL2ATcn)
T, 1996 4 AbBEDO 4B ETO 1ERM, 121358 2
@D EIA TRHESE L CERIR & 1T - e,

FEEE LT, KLLMD A —ATF 4 v I T =
Yo 2 VvHIE L, ADEo&d Kl TRz,
BEENBRCR 2B % ¥ TR - 1o BRlE LRI,
INER/EYRBCTER L., ¥4, Rhosrrzse v
DREFBC 2T, RIABEEZHWTT» 1.

ZORER RbFTrraTevoffi, 1B LT
AR L, £0 ¥ — 7 fEix, 0.73-1.68ng/mgCr
(*F#1.16ng/mgCr), EEfE X, 0.01-0.07ng/mgCr
(##0.0dng/mgCr) Thote. o, €©—27 ORFEY
1 >oRE LicEs, ToRx, F#H538 (42-70
H) Eigote, ZoZembyaavik, 1E%BELT
S0BRIED R THEIN R 4T 5 b0 & Bbhic,

8. AF¥I> FYOHERERITHC OV T : OKEFE
—, ¥ 5L, AREA (THEFKESE)

19764E 1 A» 519974 8 B ¥ Tz, THEEFKEKELE D
ALEFBLIEBR Y - AT AV F YA LD
(Tursiops truncatus) 103D R X » 2861 D EEHE %
BELL. 2ORN, o4+ = v VY (Pseudorca
crassidens) WSV VA LI OHFERYE ., BE
TEEfTV, BEVREORERITLIh > 1efl% 3 @

B LI A2 vy, FF oy vA] 131970412
BIsRCHEFR 4% (BAROKRES32Dm L b)) Tk
A, DBIRIEYR, &R LB LS, HERRIT
e, RETHEY ICBELTV5. SO HER
DR/ HEBIXREA (158 (BOEREEL D) /
19864E 7 A21H (F&RA), BHB : T®ll» A (%
JEMEMR) /19914F108218, BHC : 62 » A (%A
fEfk) /1997458 A28H, 3ELWETHSH. 3 B3t
EW, BRI TN EH), v VEARFOFE,
BATB T, FRY + VRO TEHSENE 2 5
fo. Y vAROHKRIC SO BBLMA L EE L.
BEOFANBETE 1012, BOHEKIHEDALT
B,

FOEFBE/ECRGER () /ETRGE (kg)
XAF: 2/119.5/17.2, BF: 3/122.2/175, CF : 6
/120.0/20.0TH » 1=

BEIVIE, HEEOHE, METH Do HEH
FERYESIRFL DD LI EVEEL, 5HILA
N HERFOEE, SIS Lz,

9. 4 VFOEH(CXT ZHMARBODRICONT :
N EBE, MRES, OLRFmF (Fage -5 v
)

19924F108 8 HIE MR CHAIL E—F 7 v FIRAfEL
o4 v F (Odobenus rosmarus divergens) 2 3R
(HE13R, ME13R) D5 bt MEE (M AR ESI. Skg,
HEAR) 1219964 9 B15H X h EH{TEINEE S hi.
HEE A OIEHFTE) O B S BIE E TOMBERBRY
MR O 7o E R LRI RAAEE (EGEEIEES T 5
FTELXHTE) OHBCOWTHRETS. A4 v Fik
AELTHH1997F 3 A18H ¥ TKE 1 m, KE12tD
7T =% BT 5 H175.8m, 184.8m, mI2.ImOENE
HTHRBEIh, AEIAI9H LY, KE2m, KEI120t
D7 —N%HFTHRTI0m, B15m, & E5.5mOH i
ReBE L, AEZROKE, [URTHEC20TTHS.
IEHTTEI D RBICHE - T, 19964 9 A 17 H 12 360kg & -
TRE A 199612 A 31 HiTix250kg & THA Lic. mEet
RWET %, RNES, REBEGEE OMREE, EROX
Bl ERBICH, WThRBAbhich - 7. 1997
F1A1BXYAREELHRLCER, BHTHOR
BorRohtc, rogkd AaaErfMiTsc ety
19974 9 AR iErE iz O < e b, 1997411818
HICIXAEIX450kg % THEIN Lc. RKFC, IBHTER
B L h BBRA RIS o> T -RIBHEGCH T F +
fe LI ERATRT L Dk b, FENERLLE.
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10. h3 A L HORMEFICEH T 2RZEFIRORA &
Mm% cortisol JREDZE(L : Oflfest, &LFL, &R
g (KBR - dBiEsE)

W T, » <4 rH (Lagenorhynchus
obliquidens) 93 (HE4 B8R, MESEH, £&1.79~
2.20m, fAET8~114kg) ¥*WEL T 2. 1 L H D
MITREC L DT> Tfend, X WK HEE LT
ZZEFIAY ER L.

BRAKHE (KE1128 b v, KEE8.9m, FEKIE20~
23C, %189.0~28.0C, ®E60~90%) TDA /L3 DR
Fi, BRARC O 5 KL M4mD R — LT 4 v
7T AMEFELTT-> T, ZOFEE, &< Off
B e MBEL Lic. 22T, ZZEFIIHC L b,
B R By REFECAT, KE L CHER LB T
EBH Lo LI, ZORBR, FECETHHRELT &1
524, BEfiz200 06 3~ E5hEREY EFH Ly
TEI.

¥, FZEEIMOTEHR L 6 HOMIE cortisol
BEOERFEL, I X - THRMm Lichd, R
ICER L REI & 5 BRI EAEER 7R L.

1. BlIS—T—I RICKTDEM1 VFOEFBEICOWT
C BHWEE, WHF—F, OLTERD, B £ (WIlv—
7= F)

BEJIlv—7 —A KTk, 19946 A6 Aictf v
(Odobenus rosmarus divergens) DHEMH b, i
5 (1994) X h#E Lic. 199745 A2THIC €1 ¥
FOETFOHENEDON, IHLKE—FHER3
F6 »ARBBLIEDT, 22 TRE1 v FOEFHTDO
THET S, OB BRI 1983 T YR THA S h
F—RiZ CHE SR TV BT, 2610 HERR
1,0868 (#934) Thote. MDTOXRHERE, F
—FHER LA & XY, WREERNT, MEREIL 105K
LEZ LR, ERLIMIZ4428 L4408 THh o, TR
DOHERS, BEOEEOBLIYHS TBr R LIk
W, REOHE, BTE2REREL, 91 » ABCTRH
BREEL L. WThoTEY, HlEET, HERKD
#E1x, 105cm & 100cm, 2 BREEAZROREC X %4 E
1167kg & T6kg, 5BREEEHRICL, #&K130cn & 131cn,
thE88kg L 92kg TH b, 1997411 F29HBE, £—F
(42 » A¥s) 3 fAK210cm, #E3Bkg, HE=F (6 » B
) (1{A&150cn, AEISkgiBEELTW5. ThTh
133 & 1TT AR HIEE LR L, E—FOMATE
X, 22, AlbE THER I,

12 WD 720277 HORABELERE : OKERE,
B/l &, EFE—, MRES (TEHRBYAR)

TEHEBH AR TIXI8FE 4 BB L, To%,
19884 4 A kB LI KB KROAE Y BRT 5
TedKRY — v ERRT, SVFVAREIE, H Y T 4
=77 v % (Zalophus californianus) # A 1 8, #
AJEEXBRLI. AV 7 4 A=T 7 vHDORE & HKIE
OWTHRET 5.

WK X HRMET, HAERIE32~—2TC, KiEx28~
6 COEETHS. 7— A IXHEKL0f, KE2m, K
B300n' T, BEMIERFRTH 5. R LTI IER
LIEFRTKREOFERFIATEER LE 2 TLeh, KEDE
EniER, BRIC LT X Lic. 207, 19964
WCIIBERREE v e L, MEEAaEBREmML, &V v
ELEBERMMT A Licd b, BHELHE L.
IR LIcBTRAT, 7o&9 %2 30EETL A
1347 h 5 ~18kgx 52 T\ 5. 1997TF ¥ TIT A A
1BH, » A3EMNDBAALH, A AGHEILEIHEL, 5b
SHENAAR, |HEAALIHWE CEFEELEF L. FILEFO
*EIL0~1HATORET, 6.1~95kgThH-7-. &
JE U7 fBR2240 A S LR FRBE L, =21 i SR BB
Bictk, RELICGERAYEMAT LTV, %iELCE
FRIH LORFTH B 70w, RO Mo BB i
IhTn5,

13. hU 7+ =77 HATHERORRRMIE(C
20T : OFRKRETF, #¥F R, BRELA (RAaWmE~
Yy vi—7)

WE<) v — 7T, 19825E X0 DV 7 4N =T 7T
v (Zalophus californianus) DK, B
TIXME25H (A, B) »EFESHEYERTS. ARK
DE1~THE, FEOHBIHROEBALROK, &
FLOWMABTRIAB RIS, 8 ~11F2nT
WEATHE (BALEATWALOH) A&, Lr
UNEFR /AR A I s o fofedd, 127 (19944F 1 HY
&) LD HIXELATHE (BEEDHE) 21T-70.
ATmHEMEGIRE3EE (a, b, c) #E13 (d) T,
R & o5 EET A RO GBI R L1.0~1.5kg LA ED
P ERELT4L~10BSFICIT > 7c. ALHAAE
REAB IV 27 (Ry b e 77 = AE=F , 730 &)
ER, BHALELFHI5.0%/BW (B rs7&3 ~
4.0%/BW, 1 7§E25.0%/GT) &L, 2hbf#
FIT40E B L W B (1, FH4.0%/BW) %,
CEMAIZEA AR X v B (v =, FH53.0%/BW)
EEHEMLIC. TOKE, ARGNE L a, dEFELED,
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ClEEDOFHiE X %R RMRY BT 5 & #WingkE
& (20~80H4) A'a, dEETFH143g/dayic i L,
b, cEETFH193g/day & 7c b, 60H 4B THRAS3.4
kgDBFEZEYA Ui, ThEHE L, BREREZOL
5E (B BB HHA) 4 EMEOEIRFE150g/day T
Hote.

BARNPIOHEINAERY, BRERBEMEEI% 943/
day kE Y, ATHBEBARIOGRERD ZER b B3I
hTiel, BRBREGROBRIGEIMT 5 ETEHTH -
oz EAHEIR.

14. NMMALTYZ>ORETHERF : OB ILEGL, E
BiE%E, WEAA, BERET (Vv v 1 vVEEKE
#H)

Yy A VEBRKEEICHGTI82F 6 B L v B
LTwie a2 07 %35 (Phoca sibirica) 7%,
19974 1 BB FCTHID TOHBER TR Lic. AHE
RIEFHE TR AR LT ey, FhE T
DREEYHETS .

B MR IR 14.60f, FKEHIOn DB AR T
B5. BALTNIBE LY G- 4R (MEMER 236, WA
ROFERIVTHhLYUREHEE) #FAEFT LTV,
19944 5 BicifEny 1 BHFEC L2481, SEACOREMRE
RO TER, BETHIXINBTEALRLAIL U,
1989F I I FD TOXRLVHER S Wiz, Lnl, & 0fF
IR T, ThLUETRTE bBEIhin -1k,
19965 1 H12H X W BUORBTEHIRA Ly, FAE 1
R2THE 2 A3 HEXZRVHER IR, 11A&12R K 2
Eomp7 ey A7 e vBEORERITV, EIR
IZEfERE e Wb o L B, 1997481 B 3 B o8],
BB HAEF YRR FEFREEYRECD TRk
RETEERIEC LT\ e, SCHRIC & B & BF A fEA D IE 4R 18
fexll » B, FEMFOKEIL3~T0cn, KEIX1.5~4.8
kgb SNTHR D, KEIOERHRE L BEOTRE S
BT 5L33A, FIEFOHEIL6].6cn, RE113.41kg
LEDREGIOEHANTH -7, M, HIIIHETH 7.

15. RESNITH I LHEOAIHECOWT : O%n
RE, GIBEHEHER)

FEEHEWE T, 1975FE OB H19974F F To R
W=7 797> (Phoca largha) 4588, €=# % 7
¥ 7 > (Phoca vitulina stejnegeri) 1188, 7 € v 7
# 7 > (Phoca hispida) 2888, 72 5 h r 7% 5 v
(Phoca fasciata) 2338, 3t10T3ED 7 + 7 ~ 4 (7%
L7c. REBORIEIL, VEVTY I D IMER EH

D7 S I LBl < il 3 BB B o7 b,
BEBEC I BHIMET L, it hEFB LTS5
Zhote. REMADLE% (92B) (XAEEM S 7\ %k
Koletedd, ATHBXT-7c. ALWE L4 st L
TIRIER—DHETIT o, BEBYR s L2 (M)
=Sk Y OBEWSA Y O N HFFIAT LD LEE
HENRRCED ETHRIT . A 2132 ANRT &
DFa—7mEoThH%2, 2~3HBEBRE LTHILR
REEHER L, BBy v Bxic. ABLAEDO HETY
Z, 2~3HXHEL L TUHILREELZHRAL, UnE 3
TRAZ LD LY W &2 1. WELRIFEY 358
T, ZoOMOFEHEFRIL, <77 %5 395%
C=HETHFIV44%, 75V T 5 2692%, 75
Ny THFT U1K E, BiL k> TR

16. IXT7T7H 7L ORBELGBELTHOBRCONT
cOuNF=E, ERLE, BARE (KK - HiFtE)

R TIX1990E 6 Anb =<7 7% 5 >~ (Phoca
largha) #fABLTW5. WERRZIEAN (KE812.7
MY, KT Tm) T, FEREANKE LR UCESEL
2B h, FROREKE35.0C, RIEKEL0.5CTH
B, KT —FEFRI8CIF - T 5. Ynt, &EED
MEHBIGEOME, Y, RMOLE L L, 2.0kg
BT 0kgDETEELTE L, LaL, ZOFHETIE
FENBICIEINT 57 ETRACEH L, BERALET
Hote. ZZTINBFERENLHLT~7 745~ 85 (43,
?25) AV, HEEY—TIL, TOBOHKER L
BERN ED L 5 BT xRN, BB &
EEDERNE 3 F 2 H14F T, KERXT6kgh H115kg T
Hote. FEHRIFRRE TORER TH - 723.5kg &
40kghEDE EHERE Lic,

ZTORER, 19UFLIREZLMEMEE LBECRA L, £
Bind s Lo hEEBICL ), 19964 ¥ THEERED
BBy Licotc. FREOHIIIOENSTES T T
LEBLOENZLR TS, 3B E4AERLTE
ZoTuWn5,

FEEY —TBICTHZ &L T AER L ORER
DEELIY) Rak@E L. BEEL, BHoGhHL
KRELEETHERO—DEE X b,

17. A LADOTRRIEDRHS : BEFILUBE, OH L B
(BBl — 7 — L F)

AN OFFETE R & B % SR ML FIH LCEE
S, HEC L > T EE OB BB TS. =0
BE LR 2RO RERMORBRENT b
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fo o TL, 4 47 ORBOFFBIZ OV TH > TH L
CENBEHTAOREIIObDEE LS. AERTIIA
v ¥ A nH (Tursiops truncatus) 2B (No. 1 :
e 197T14E11A17TH#RA. BL294.0cn  BW272.0kg #E
EEWI0E, No.2: . 1989F11 821 B A. BL278.0
ecm BW277.0kg. HEEER13MR) HHEA LT, LED
eRTIE L X BGE L7c, EMfER X, No. 1 EHF A
vvyy vy 7HEE (CREBPM6RE). =REEER
CGREMIIMI2ES » B). 777 - 7B (CRERHRH
54A) ® 3% H, No. 2@ s v7 4 v 78R (RE
MR 21 » A) D 1EETH -1,

FO#EE, No. | BEOERBEEADML 1~ 20
DEMC & Y BEISEIEATT, 2 FRLFEIE R S
TV EARDLRIVERBEERICOVTR,
&=y VANDEXRBBII T b DD, BERCOWT
TRETTH- T,

71U, SEIORLZLFNCIZEMKRERTH - 1w <
CHERYRACHERETIE, 1EOARTELRBIFY
Ef LcBld HDBDT, v F YA OEERE R
A ESI0ED RSB D EE L DRI

18. MBFIEOHEARAERR : O EA, AER
=, FF O (EEREasEKEE)
ER MBI A A RKEE TIRI9T5F X v, RERIE

(FETEEERE) R AR A, K, FEEESE, 5
R LinE, BRESOREXERL &, BELLT
BEIR TV IABREER, BLARRIC L 2BFED
WmErGRE, FRRRTOMEHRESEY®RET 5.
RIX19754E-19974E, AN R¥EHIL24™-31° N £123°-
131°30 ED A B el ThH 5 .

ABKIBEBENES CRBEEREL LT, BEWIAE
DA, FERE, RBHEC O\ T19704E-19894F D iRk c &
EHLEREOBM P - EFE ELDHT S (HEEM
kR, 199148). COREMR L H, BKEHED &K
Wishy, B3 Nt R A & e LcER e i
T5. REYEROCERERICER, REAK, K
% x EEF/ RGO TRT ERDOED .

BT BLo8TE22801/ 4 BHIGHES6HI, I 7 SR 1 fE
1610.4%/1-1-1.2, > # A 7 ¥ 7 $1-5-2.2/0-0-0, = 7
72 581-1-0.4%/0-0-0, = v 27 7 ¥ 7 Ft3-14-6.1/3-
27-81.4, 7 A 7 7%6-34-14.9/3-10-11.6, =1 »
7 $}13-88-38.6/8-36-41.9, * A 3 A /7 $}3-85-37.3/0-
0-0.

BERFIE TR L~ v 2 v 7 2 RGN
FEEw L, REIAHFROF X I A L AEHIHA L Ty
TR DTHRAME L &\ 5 SO R EY B LIcRER &
o TWb.
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