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Repor11石   

「islleSCOlh：ledin LugoonSallRご流Ieい、－ithnole＝一nSOmebioIogical  
Observations  

AKIRAZAMA  
凡，rJ†丁どrど．一戸PrJq／J毎ノ呼αJ＝hナビrJ∽JわJlβJ（b叩ぐr〟J山〝dgど〃q・，れ）たγqJ粛々叩乃  

Abstract．FisheswerecolleetedinLagoonSanRafaelinlateNoveIliber1983，uSingsu脆cegi11nets  
aswellasbyhand．Atotalof179鮎hesbelongingtothefbllowingsIXSpeCiesinthreefamilieswere  
COllected：thezoarcidAustrob，CuS如ressic甲S，thefburnototheniids軸in呼SmaCh＞V加w，Nbto－  
Jh（7T血（（7mLLCOんl，N．h｝TF如SilndN．tcss‘）［h7tEL，andthehaTpagiftrid肋TPag昨rbLv，Etmi・Onehund－  
redandseventy－fburfミshes ofthe three species E．rl，aCん”ill（（S，N．k，′好k，eSand N・teSSe／加awere  
Caughtbygillnet．Algaeandamphipods（Gamridae）wcrelhemostcommonfoodsforE．TTZa（b－  
VinusandN．iesse肋ta，andasimilarcompositionofstomachcontentswasfbundforthetwo＄PeCies．  
Thesma11varietyofstomachcontentsseemedtore魚ectthepoornaturalfaunaOffbodorganismsin  
thelagoon，undertheinfluenceoflowsalinity．ThereweremoremalesofE．machwinusthanfbmales，  
Whil¢in凡tesse此血thefemalesw¢redominant．ThestandardlengthofEmacわvinusrangedfrom  
160to586mmaLndtheagefromthreeto（enyears．Thisnototheniidshowed a smaltincrementof  
Standardlength，duetoaprobablein且uenceoflowwatertemperatureandalsopoorfoodcondition．  

1．血加鵬血舶叩  

bgoonSanR盈払elislocatedat460‘臓′Saぬ17305571好もetweenTaitaoPeni温和1aむ1dMt．  
San￥aleIltね（3910m）andhidd¢n behind El8触es巧Ord（GじばElぬ出合Si‡lMapl）．  
Thisfan－ShapedlagoonislOkmlongand12kmwide．Ithasapassage，Temp乱nOSRiver，  
COnneCtingtoEl¢伽1teSFjord（Fig．1）．Few＄mallriversrunintothelagoon餌mtheeast  
andsouth．SanRafhelGlacier魚omMt．SanValentinbreaksintotheeastsideofthelagoon．   
Not血gisknownortile点洩払はnaOrbgoonSanRa払鴎exceptabrierユOtebyVIV玖村I  

（lウSOい、血－1でl－（Irtedlll山王ん・油川／，∫〃仙イ州血Jユ・こIbulldan11さ●il111こ1bitlll亡tagJUllこItl（liヽPrいhabl〉′  
aprlnCipal払od＄O弘一C¢払rseals．IhadanoppoれⅦnitytosampl¢温血esne訂thel喝00nShore  
inlateNove血ber1983，aSanaCtivityoftheGlaciologicalResearchPrqjectinPatagonia，  
Chile．Inthispaper，Sixfishspeciesarerecorded丘omLagoonSanRafaelandbiological  
Observationsof＄Ome丘shesarepresented．   
日払collectio汲WaSmade払cooperationv釘ぬKoも野舶hiand S扇to，Iwishtoth弧k  

Sa戎i，Japaれh短m裏ionalCo（〉p¢rati孤Å夢nCy，VhogawmeanopportlnitytojoiniIl也e  
expeditiontoL喝00nSanRa払el．  

ヱ．Ma鎚rial独dmetbds  

Dこti））’ゝuTheet川IPCmturCun（lspcciIiegr山1）l＼、ereいb沌r、etLiltitationLl（f：ig．））．whieh  
WaSloc戒edin工ノagOOnSanRa払¢㌔in砲手da舛ime血ringNovem加r23to29，1983．Tbespe－  
Cificgravitywasconvertedinto＄alinity．Besides，WatertemPeratureattheshorewastaken  
twicewhenfishsamplingsweredone．   
OnNovember24and28，tWOCOllectionsof鮎he＄inthelagoonwerecarriedout，uSngS11r・   
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Fig．l．MapofLagoonSanRafhelandtheinnermostpartorFjordElefhntes、Showingtheocceano－  
ぎapも．icstatiく）ユ（Ll）and払esiモモ浄iacksqua托）融陀t壬遁感iln離S間托紀t．丑rok孤iin鶏indi挽tean  
isobathofapprolimateJy50m．  

facegi11nets．Threegillnetsweresetintwo＄eriesn．omtheshoreandendsofthenetsan－  
Choredatadepthofabout3mthedaybeforeeachcollection（Fig．1）．ThetllreenetSuSedin  
thisstudywere2mhighand15mlongeach，andhaddif托rentstretchedme血esof40，50，  
and135mm．Twonetswithsmallermeshesweretiedtogether．   
Total1ength（TL），Standardlength（Sり，andbodyweight（BW）ofal1丘shescapturedby  

由11netweremea飢∬diInm由iatelya鮎rcapねre，and仏egonadsvereinspectedtodetermi‡1e  
紀Ⅹ．Stomachco血孤tS聯reeXaninedbynakedeyei‡ltbe魚eIdR汀alispecimensof励g¢頭ダガお  
J叫吋（・．ヾこ111tl＼－．JtNtイ山rlJMld401、け．川．Jt・J…・J＝ハ←じkcledi－い■こIriいuSゝレeゝ．  
In毘椚戊どわγ衰㍍，26scale＄anpleswereobtained＄electi￥elyたomthesmalle或totbela喝t  

est五血．Tも．escdesore弧h五shweretake王1たomtb¢S主d80ft鮎bodybehindt】鹿毛iporthe  
PeCtOral五nbelowthelateralline．Theradiiofscaleannuliiweremeastlred丘omthe払cus  
alongtheaxisonascale＄electedfbreachfishunderamicroprqjectoratlOto50magni魚ca－  
tion．Frombothstandardlengthatcaptureandscaleradii，theproportionatecalculationof  
StandardlengthatpreviousageswasdoneusingFraser’sfbrm11la（KuBOandYosHIHARA，  
1979）．Thesizeatsqu・amationofE．maclov加uswasregardedas30mmSL，Onthebasisof24  
SPeCimens（25to35mmSL）obtainedfrom PuertoPereヱ（45O15’S），AysinFjord，aPart  
丘omtbisst11dy．   
Atebもtidち0温No閣mber26，丘Ⅶ五skesoft】甘eeSpeCies，WhichoccⅥ∬ed籠nder銭pOSed  

StOneS，VereC弧めtもyぬnd丑e訂thesitew鮎rethe威ほ鼠etSWe托＄et．T壬建Sizeort鮎se魚s鮎s  
w輩neaS℃red，も雨examぬ奴io取払rst（〉maC壬1COntentSandsexwasnotca汀iedo扇．   



1（汐  

3．Res山tsMddiscussiot1   

3．1．1村雨erte叩er乳t肝e旭丘＄濾i牲ity   
SurfacewatertemperatureatstationLlranged鉦om3．8to6．80Candsur払cesalinity魚om  
13．7to17．lO／。。．Duringthefirstthreedays，boththetemperatureandsalinitywerelower，  
about40Cand140／。。，reSPeCtively，becauseblocksofdri魚qiceapproachedthestation・The  
Watertemperatureatthe＄horewasestimatedtobeaboutlOChighertha11atStationLl・   

3．ヱ．N血豆berands抜eo一銭＄heseoIleeted   
Atota王or179丘sbesbelon由ngtothe払1lovl喝SlXSpeCi¢Sint短ee払血1iesverecollectedin  

bgoonSanRa払e】duringtぬis或ゆ（Taも王el）：dび細妙ぐ揖d毎re∬お琴ぷReg弧鰐oarcida¢，  
〃rど／J岬り肌・hlイ〃M（＼i山Ilじi川IIC、し＼く」Jり血・J山（・W〃〃川山RictlaTd、川L・＼・／州雨，P・－St亡iIllli卜  
cImer範d舟言おざe肋gαRicぬぬs孤（Nototheniidae払rt鮎prec¢ding氏血），and助呼喀狩r  
あg垂加ね（Sc壬meider）（Ha叩agifヒridae）．Thesespeciesallareb＄如托i血めitantsofsllb弧tarC－  
ticwatersofSollthAmericaorcircumantarcticislands．TheyareknownfromEle免・nteSFjord  
（NAVARROandPEQtJE蔚0，1979；ZAMAandCARDENAS，1984），aJldmayhavebecomeestablished  
inLagoonSanRafae7throughtheTempanosRiver，WhichconnectsthelagoontoElぬntes  
Fjord．Moreintensivecollecting丘omthee血irelakewouldprobablyincreasethenumberof  
species．Ofthe179fishescollected，fivebeloIlglngtOA．如ressicq，S，凡cornucolaandH・  
bL甲如iswerecaughtbyhandbytumingoverexposedstonesatebbtide，andtheremaining  
174coIISistedoftbetお伴nOtOtbeniidsca喝加ゎygillnet．Ind．如re∬お呼ぶand且あ和知お，a  
COnSideraも1enumもerorindi扇血a‡swere孤COunterednnderexposed細孔es（20to50cm  
a訂OS＄）andtwoto払籠rOreaCIlOrもothspecies＄Ometimes00Cl呼ied七島esamestone・及  
I－i叩i′山l－iしLlt“いT〉・ド→inNltlmlioTl‥州い、車hぎTee－1i、h－hrtN－1hいd）・こindthcolt－er“両hLhe  
reddisも．   
T壬1eCatC血bygillnetwascomposedof133五5hor鼠椚αCわγ勿揖，400f凡才e∫∫e肋殉andone  
OfNlong＊es．ThestandardlengthofE．maclov加usranged丘om160to586mm，N．tessellata  
丘om98to210mm，and凡long卸eswas160mm（TablelandFig．2）・Thereweremoremales  
ofE．maclo励usthanfbmales．Allthelargestfiveofthisspecieswereftmalesandhad＄Pent  
gonads．InN．tesselhlta，thefbmalesweredominantinnumber．Onthebasisofthespecimens  
OfE．macわ痴脚丘omMehin（39O25’S），PEQUE煎0（1979）reportedthatftmaleswererelatively  
largerthanmalesandexceedmalesin1111mberinsummermonths．AccordingtoZAMAand  
CARDENAS（1984），t壬IeapprO裏matespavningseasonort毎speciesinAy感n巧0通andMか  
ra壬edaCぬmel（ヰ5020’S）is汁0InÅ竜野St短Jan籠a巧．  

Tahlel．Numberandsizeof鮎hescollectedinLagoonSanRafa¢1inNove血ber1983．Sexwasnot  
deteminedfbrfishescaughtbyhand．  

M¢thodor  
TL（mm） SL（rmわ  BW（g） coll¢Ction  

No．co】1ected  
含  ♀  ？  Total  

d〟∫如かc〟∫（ゴわ作∬わ印∫  
鞄加（卿〝∽Cわγ加〟∫  
鮎IJdJ血・〃山ぐ（汀〝〟ぐU血  
腫わ′ゑg乃ぬわ詔g密g∫  
∧加（けんアナ血川代抑他用  
〃〃r仰昨rム／叩上山∫  

10  Hand  
60－3㈱ Gilln¢t  
lO Hand   
58  Gill net 

15－150  Gi11n亡t  
719  Hand   

■
－
 
つ
J
 
l
 
1
 
0
’
J
 
 

131  130  
19…糾  160－5g6   
95  81  
186  i60  

ii（ト2ヰ＄  98－2i（〉  
77－78  ふl－65  

117 16  

1   

5  ヱS  

12ヱ  45  
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Fig．2．Standardlengthcompositionofthetwonototheniids，Ek甘il呵〉SmaCk）llinLJSandNoLothenia  
tcsse仙ta．colleetedinLagoonSanRafhelonNovernber24andコ8，1983．  

3．3．S一山l血rdI川がh－bo巾＝肌座Illr血血血叫   
■t－llぐr山IiいIl、†liロトet“亡Ml、tこ川IliLrtllnlぎttlこillくとh（－tl〉・“ゞiぎtl111汀ノ∴川‘甘J（＝J〃〟．、こIlll11‾．Jハ∫〟－  

ね如isshowninFi卯reき．Growtぬinreiativebodyveigbt（カtostandardlenがh（ガ），reSp¢か  
tiⅦ1y，isgive汲もyeqnations：グ＝1．15×10－さXズ8－や5軒ニ0．993）andァ＝3，49×10‾5×g念・83  
（r＝0．9鵬）．Tb】¢g．椚αCわγ毎以∫叩eCimens丘oml晶gOOnSanR孔払elsbowedagrowt壬1q血n鳩  
＄imi1artothatoftheDeseado（about480S）specimens，Argentina（GoszTONYI，1974），butrela・  
tive王y最如rbodyveig如tl姐nthoseたommerto藍dさ丸棒90鵬′S）（Gt7ZMANandCÅ肝ODる－  
N王CO，1973）．   

3．4．StomiCb亡OIl暮ents   
Thestomachcontentsofthethreenototheniidscapt11redbygillnetareshowninTable2．  
Thepercentageofemptystomachstothetotalnum玩rcolleetedwas4．5％inE．mach）V加描  
Mld7．5t、．．in・＼‾．JIW（肌仙・●Ⅰ‾llいIl、nl肌ll…l11elltい＼・亡reClこl、、i軋tli－1tいl、111さ－fivelliざtlel・tこlヽl－11い－  
miccategories，A王gae，Bivalvia，Amphipoda（Gammaridae），In＄eCt＄a（Chironomidaelarvae）  
and駅s雄S（Nototぉ皿iidae）．Tぬdg誠Wer8ぬ揖適裏書おh主g鮎st鉦eq籠en巧（abo融90％）ht始  
＄bma¢hsor鼠椚αcゐl廟び∫and凡細∫g肋招，払1low由もyampbipod＄（65％）．T血erew舶a  
Simi1arcompositionofn）Odsbetweenthetwospecies．   
GtjZMÅNandCAm8N王CO（1973）me雨ionedt壬1at£椚αどね痴猥たedspre托椚氾ti扇iyo漁  

algae録omtbe＄tandafdlぞnがhof160m，blユtpEqU痴0（197タ）pointed（〉は竜也at紬£扇ilizか  
tion什equmeyora］ざとLeこLヽ11一川い、lower爪、rhヽllTこu・geTthこIl卜18I1日IISJ，．Tll亡rC≠en：t：OmmlLlli－  
tiesoral汐eandmllSSeis（ゆ一言ぁげ）i丑pO併COn壷tionalo喝t鮎ぬ併eOrLagoonSanRa払d，  
孔SnOtedbyVIVIANI（1粥り．Thesmallv訂ietyorstomachcontent＄Of丘shes鉦omthelakewas  
COnSideredtore且ectthepoornat11ralfaunaofLbodorganismsinthBlake，underthein且uence  
Or】0“・ゝこLliIl恒．三人ヽt人こmllriRI汀ヽ旭（l恥ユい叩いrt亡tlい11tllel・；lr…ビC11rrピーlしe11t、しrtl、tこICeこ川S   
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Slondもrdlength【mm）  
Fig．3．Relations餌pbe掬eens電andardlengthandl）Odyw威めt払r鞠飯呼ざ椚αCわⅤ飯猥（biackcirci再  
andNo（Othel血（PSSe・／k7tL7（whitecircle）fromLagoonSiulRahel．   

Table2．Stomachcontentsof鮎hescapturedbygi11netinLagoonSanRafbal，Showingfrequencyof  
Oぐeurreneeandpt！rCentageOfthenumbereヽaminedinparentheses・  

エ川J打山lイmィ∫  凡抒∫∫P仙J〟  Ⅳ．わJ抑■pp∫  T（－一札l  S鱒i飴  
174   
9（5．勾  
8i（4）  

朝  
3（7、5）  

ヰ0（3）  

1
 
0
 
1
 
 

N（l．0＝鮎hcollected  
No．ofemptystomachs（？云OrtOtaI）  
No．orsa口1plesrorstomachcontent  
examination（CmPIystomaehsineluded）  

133   
6（4．5）  
40（1）  

7ユ（88．9）  
5（6．ユ）  
53（65．ヰ1  
タ（11．1）  
2（2．5）  

37（弧5）  
l（：．5）  
27（弧5）  
4（10．0）  
1（2．の   

35（87．5）  
3（7，5）  

ヱ6（65．0）  
5（1ユ5）  
1（2．5）  

Aigae  
Bivalvia  
＾mphipoda（Gammaridae）  
Tnsecta（ChironomidaelarヽⅥe）  
pisces（Nototh¢niida8）  

l（100）  

（sucbasmysids，isopo由anddecapods）aTldalgaei温tb．e如OmaCbsor危地esobtain¢d鮎m  
髭nsen濾a瑚a，Ay虚n巧0ぬ，Wheresalinityislo間rtb弧inLagoonSanRa鮎1・T始ぬⅦnal  
＄tゆorti血1andbe雨hiccommはnitiesinLagoonSanRa払elisdesirable．   

3．5．Scdee玉食mi孤独銭㈹伽ー勒加呼β椚〃ぐわγ玩舶   
rr≠・Ⅲt）・－1iヽ、Il山111川、＝（10tい5S6nlmSLlいfJニー・1”［（l・＾｝一IilE”lV．fl－rlヾIlit：htlleこLgedt：1L：rlllha一  

号io乳WaSmade，COnSistedofage伊OupSr狐由Ⅰ噂なomtおe¢t（〉ten芦甜SくTaもIe3）．Thela戒   



11ヱ   

T畜ぬIe3．藍stim短d甘蛤anStandard18ng払輌andscal¢ra蛍i（m）hpa托ntb£S宅Satp扇otlSa野S  
fbreachagegroupofE．marbljn）LSfromLagoonSanRaねel．The）astfiguresshowthemeanvalues  
atcapture．  

p托Vio11Sa野  
Ag¢訂Oup No．orsampl¢S   Ⅰ   ⅠⅠ  ⅠⅠⅠ ⅠⅤ   Ⅴ  ⅤⅠ ⅤⅠⅠ  ⅥⅠⅠ ⅠⅩ  

ⅠⅠⅠ  5   

ⅠV  4  

V  8   

VI  3   

ⅥI  l   

IX  三  

Ⅹ  3  
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光
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5ヱ7  

（8．9）  
520  573  
（8．9）（9．8）  

Totalor  26  
‡nean  

520  573  
（乱9）（9．即  

l∝I  卸  畑  4（抑  5【P  枇  
St8∩血rdlength（mm）  

Fig．4．Relationshipbetweenstandardlengthandscaleradiusfor鞄bzppsmack）Vinusn・OmLa・  
goonSanRafael．Whitecircles（ItoX）showtheestimat¢dmeanStandardlengthateachprevious  
age．  

i111Ttllluswil～bci－1gいrhこLdR－rmCdollttlemurgillいreこ山1Seal亡ilTILIwilSet）unleLlこl川11C．Tht：  
lでhTiLmSllipb亡t“・Cじ一l、はⅢ山rd）Ⅲglllilndscil］crこIdiu、iゝgmPhedi）lFigur“．JulLLi＼e、し：LIc  
m蛍鮎む）toth¢戒a罰点aぬ1enがb（g）isexp托SSedasグ＝0．017g＋0．199（r＝0．99り．Tabl¢3  
andFig∬e4al＄OShowestim如edme弧SC扇eradねstoa乱ndⅡSateadlpre肩皿Sage．T鮎mean   
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rこ1diiillttlCC】1dヽOrtlle＝r、しヽ山｝nd、Inh∴L†ldtulLh）でこITヽ＼、－L：re亡ゝLi111こLt山tobe t．3．2．）．ヰ．3、  
andタ．8皿m，reS鱒Ctively．Theestinatedmeanstandadlenghtsatpre扇0籠SageS払readla詳  
伊OupareShowninTabl¢3andFigure4．AtageI，themeanstadadle喝t壬1WaS了6mm，122  
mmatII，251mmatV，and573mmatX・Theannualincrementofstandardlengthduring  
thesecondtofifthyearswasapproximately40to50mm，Smallerthanduringthesixthto  
tenthyears（50to60mm）．   
hcomparisonwith＄tudiesmadebyGuzMANandCAMPOD6NICO（1973）andGoszTONYI  

（1974），thespecimensinthepresentco11ectionhadlarger＄Calesatthesamestandardlength，  
b雨SbowedsⅡlallerradillSatth8Sameage．Byextmpolatio皿Ortb．e丘shlengtb－SGalera戯ⅦS  
relations録p，t壬1eabove筏じthαSeStinated也esiヱeatSquamationtobe17．3mmSI．鋸ぬ  
4右．57nnTL，re＄peCtiYely．Asmention盛衰托柁℃，王obseⅣdtheappe訂anCモ0ぎ＄C衰弱at  
とIbout30111mSLi111hL：Å〉l油＝中rd叩亡LlinlenSCO11亡じtL：Llillこl叫lこtriLte、lしId）’．Gt：711・く＼こ111d  
CAMPOD6NICO（1973）estimatedthatthisnototheniidattain125mmSLinthe鮎styearand  
170mminthesecond㌍ar．Accordingtot壬1eeSt血ationbyGoszTONYI（1974），tbetotallengtb  
isl13．8mmatageI，227．2mma．tII，575．9mmatV，andincreasesto784．OmmatVIII，atan  
annualincrementofabout110mm．Thepresent nototheniid丘om LagoonSanRafh¢l  
ShowedamuchsmallergrowthrateinstandardlengththanthosereportedbyGuzMANand  
CAMPOD6NICO（1973）andGoszTONYT（1974）．Itseemedthatthelowtemperature ofthe  
lagoon，aSWellaspoornaturalfbodfau71a，hasagreatin伽enceonthegrowthoftheno－  
tothelliid．  

R曲陀n¢eS   
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ResⅧ乳Pecesrecolectadosenlab騨maSanRa払el，CORnOtaSSOb托alglm鵡Ob紀Ⅳa－  
Cionesもio】る由cas  

La托COlecci血血pecesherealizadaenlaLi噂unaSanRa払el（Fig．1），enNoYieぬb托de  
1983，扇iliandoredes喝all¢mSSⅥper色cialesconotambiぬamano．むntotalde179pec¢S   
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如eronぢaptlばados，perten¢Ciendoalass】伊Ii孤t8SSeisesp¢Cies，a卯pados8ntreSfkmilias：以  
川；LmiJ（－．・】几ヾけr小・〃・＝山肌≠証岬．－．loscuiltrいnいtいtさni（】…」晶・ど血イ，．、柚Jl血l・山肌．＼血一高川血  
川川〃川山‥＼．J…∫巾，【〉・†y・＼－．J廿、（仙ノーり・Ctil∬l－こlぎi仏・i血JJ叫叫減・rJ，叫－か／．＝－t－はHとlけCientt－  
Se毛m挽yぢ籠atrOp¢CeSper毛餓∝ientesatr糾合S鱒i¢S（忍摺αぐ如ぬ揖，救ゐ将密瑠y凡肋ばぞぬ拍）  
餌eronぢaptWadosmed如法¢red8Saga11eras．EIcoぬenidoestomacalenlas¢Speeies及椚αCね・  
lゾmJJ・ト＼●、Jl・．、J【仙爪′rし1じd…Ilこl…ll†、いヽici11－1、illli一皿Si仙lい山LtiI11亡I11（＝11丘→…n一山IalざこL、さ－  
amHpodos（Gammaridae）汀戯a勾．Lapocavariedad孤¢i¢0如enidoestoma¢扇pa柁Cまる  
r亡爪可とIrl肌l仁I1111こInMur㍑＝）山一1で山il！illl亡11tいS川lこl】とlぎIl！lこしit仙1川Ci山こ＝ヽOl・lこLl－こ函→こ血Iitl止  
S亡enし州tr11nlaSnlユしh、）叫ueIl州lトt・ごl＝kエJJ仙・ん山ノ目い11i川†！・とl＝111een∴＼－．／‘≠t亜′J〃hstt州ト  
bTaSnl亡T（一tl山汀由lこITILeゝ（ドig．コ）．Lユ1o［lぎilLiLie雨Iuiiirdt：L．InL（・／（）tlimI、、jluLttuLiJe、しt亡IN）lL  
586mmy払¢daddesde3乱川anos（Figs．3y4yTめl乱3）．E如aespeciemostr（～unpeqⅦe灸O  
in打ementO弧Ilal孤1alon由tlldes紘n血rprobめIementedebidoalai羞恥enciadelab料  
Iemr｝erこIluriL（lehぎuこLytumbi山ILIL：lこIe、i：こISL：／dcこIlimt：llu）．   


