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...aestusabundis

aequorisexesormoerorumlitorapropter.

[...commotionfromthewavesofthesea,
thatdevourerofthewallsbesidetheshore.]

Lucretius,Dererumnatura,vi.925-6

SUMMARY

InnerHarngzhouBay杭 州 湾,lontheeastcoastofChinaatapproximately30。N.,is

anunstablemacrotidalestuarinesystemwhosegeographicalconfigurationhasaltered

dramaticallyoverthelastthousandyears.Animportantpreludetothiswasthatthe

salientonthenorthcoastoftheouterbaythat1500yearsagolinkedthemainlandto

theWarngparnshan王 盡 山(orHuarngparnshan黄 盡 山),whicharetodayagroupof

islandsabout20kilometersofrshorefromfromZhahpuu乍 浦,wasscouredaway

beforeSohngtimes,probablyopeningthenorthcoastoftheinnerbaytoamore

directattackfromthetides.Shortlybefore十14002thesouth-shorecoastlineim-

mediatelynorthofYuryaor余 姚alsobegantogrownorthwards,andwhathad

previouslybeenarelativelystraightcoastrunninginaneast-westdirection,withlong

tidalinletsthatoftenopenedintoharbours(asatYuryaor)andlakes,becamethe

1TheromanizationofChineseusedhereisbasedonLirnYuutarng林 珸 堂(LinYutang),Chinese-

EnglishDictionaryofModernUsage(1972.HongKong:ChineseUniversityofHongKongPress)

modifiedtoaccordwithpinyin.Thussecondandfourthtonesareindicatedbyunsoundedpost-

vocalic`r'and`h'respectively,andthemainvowelinthird-tonewordsisdoubled.

2Thefewdateswheredoubtabouttheeraispossiblearelabelledwitha`一'ora`十'forB.C.and

A.D.respectively.
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hugedepositionalpeninsulathatitistoday,shapedsomethinglikeaGaussiancurve.

Wehavestudiedthisphenomenoninaseparatepaper.30urparticularconcerninthe

presentpaperisthescouringawayduringtheYuarnandtheMirngofthestalacite-

shapedpeninsulathatdescendedfromthenorthcoastoftheinnerbayinSohngtimes,

linkingtheDajianshan大 尖 山andXiaaojianshan小 尖 山hillswithMountZheeshan赭

山,andMount.ZheeshanwithRernhercounty仁 和 具(oneofthetwocoutniescontain-

ingHarngzhoucity),anditsreplacementwithastalagmite-shapedpeninsula,known

todayastheNarnsha南 沙,or`southernsands',thatbuiltupgraduallyfromthe

southernshoretoincludeZheeshanandthenMountShuushan蜀 山toitsnorth.This

inversionwasdirectlyconncctedwithtwochangesinthemouthoftheQiarntarng

River銭 塘 江:(1)in1620fromasoutherndebouchmentjusttothenorthofMoutKan

龕 山toacentralormid-baydebouchmentsouthofMountHerzhuang河 庄 山;and(2)

in1692-5fromthiscentraldebouchmenttoapproximatelyitspresentnorthernexit,

thoughthiswasnotstabilizeduntilalmostacenturylater.4Naturalprocesseshave

dominatedthesechanges,buthumaninterventionintheformofthebuildingof

massivesea-walls,thediversionofriversandthereductionoftheirpeakdischargeby

reservoirstorageandlocks,aswellasthereclamationoftidalwetlands,hasalso

affectedthelong-termre-shapingofthecoastlines.Thecommitmentofbothlocal

societyandimperialgovernmenttocomplexandcostlyhydraulicsystemsinthisarea

createdformsofwhatmaybetermed`technologicallock-in',inotherwordsarelative

foreclosingofotheroptionsonthefutureuseoflabor,resources,andadministrative

inputs,thoughreleasefrom`lock-in'couldalsosometimesoccurastheresultsof

shiftsinthepatternsofsedimentdepositionanderosionthatwerefavourableto

humaneconomicinterests.Thepresentpapersummarizesandinterpretsprevious

workonthehydrologyandhydraulicsofthisarea,andpresentsapreliminary

reconstructionofthegeographicalpatternofchangebasedonhistoricaldocuments

andmaps.Itendswithanoutlineofsomeoftheanalyticalproblemsthatwillneedto

beaddressedinthefuture.Italsoshowsthat,undercertaincircumstances,geomor-

phologicalchange-likeclimaticchange-canafffecthumansocialandeconomic

lifeoverrelativelyshortperiods(typicallytenstohundredsofyears).Thebasicconclu-

sionisthatlong-termeconomichistorywithoutenvironmentalhistoryis,atbest,lop-

sidedand,atworst,misleading.

3MarkElvinandSuNinghu,"ActionataDistance.TheInfluenceoftheYellowRiveronHangzhou

BaysinceA.D.1100",inM.ElvinandLiuTs'ui-jungヌ σ翠 溶,eds.,Sedi〃tentsofTime.Environ〃tent

αη630c'的 ・'ηα'πa∫ θ研3'oη 枳 漸 所 至 中 国 房 代 生 恋 坏 境 与 社 会 笈 史(forthcoming,andinalsoina

Chinese-languageeditionfromAcademiaSinica,Tairbeei).

4TaorCurnhuahn陶 存 煥,"Qiarntarng-jiangsan-mernbiahnqiankaaobiahn"銭 塘 江 三 疊 変 迂 考 辨[A

criticalexaminationofthechangesintheThreeCleftsoftheQiarntarngRiver](author'soffprint,

1986,fromtheQiarntarng-jianggongcherngguaanlii-jur銭 塘 江 工 程 管 理 局,Harngzhou)offersa

slightlydifferentchronology.
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0.TheGeographた α1Contexts

quinetiamrefertnostrisinversibusipsis
cumquibusetqualisintordinequaequelocata;

...verumposituradiscrepitantres.

[lndeedinmyownversesitisamatterof
somemomentwhatisplacednextto

what,andinwhatorder;...moreover,

thingsdifferbecauseoftheirpositioning.]

Lucretius,Dererumnatura,�.1013-4,1018

Figurelaisafalse-colourimageofinnerHarngzhouBay杭 州 湾anditsenvirons.The

areashownisapproximately69kilometerseasttowest,andthedateis3March,1986.

Theoriginalimageiscomposedoffrequencybands(red),7(middleinfra-red),and5

(nearmiddleinfra-red)oftheThematicMappersystemoperatedbyEosat.6The

elongateddepositionalshoalsalignedparelleltothedirectionoftidalflowthatare

characteristicofmostmacrotidalestuaries(tidalrange>4m)canbeseeninthelower

partofthechannel.Partsoftheearliercoastlinesappearasdiscontinuitiesinthein-

tensityofreflectance,incolor,andintexture,onboththenorthernandsouthern

shores.Figurelbisakeytothemainfeaturesintheimage.Therapidityofchangein

recentyearsmaybeappreciatedbycomparingthispicturewithFigure2,whichisbas-

edonthe1:50000sheetmapspreparedofthisareabytheJapaneseArmyin(approx-

imately)1938.'

Theimportantgeographicalfeaturesare(1)theQiarntarngRiver銭 塘 江(which

且owsfromwesttoeastintoinnerHarngzhouBay),(2)thecitiesofHarngzhou杭 州

(ontheleftbankoftheriver,aboutmid-wayuptheleftsideofthemap),Shaohxing

宍(nearthebottomofthemap,slightlyrightofcentre,atthejunctionofthelong且atten-

edVformedbytheancienttransportcanal),andYarnguan盆 官(Haainirng海 宇in

mostoflate-imperialtimes)onthecentralnortherncoastnearthemiddleofthe

shallowarcfacingtheethumb-shapedpeninsulaoftheNarnsha南 沙(`southern

sands')thatsticksupintothecentreoftheinnerbay,and(3)thehillsinandaround

theBaythathavebeentheonlyconstantfeaturesinhistoricaltimes.Themostevident

ofthelatterisKanshan龕 山(alsoknownasHarngwuushan杭 均 山),whichisalmost

dead-centreinthesatelliteimage.Toitsnorth,locatedfromsouthtonorthrespective一

5WeshouldliketoofferourthankstoProfessorJohnChappelloftheResearchSchoolofPacific

Studiesforadviceongeomorphologicalmatters,thoughitshouldbenotedthatinafewinstanceswe

have,withgreathesitation,riskedtakingaviewthatdiffersalittlefromhis,andtoProfessorShiba

Yoshinobu斯 波 文 信oftheInternationalChristianUniversity,Tokyo,forgeneroushelpwith

Chinesematerials.

6AcknowledgementsareduetoEOSATforthedata,ACRES(AustralianCentreforRemoteSensing)

forphoto-reproduction,andthankstoRobinGrauandMervCommons(bothoftheResearchSchool

ofPacificStudies,AustralianNationalUniversity)andPaulHutton(DivisionofWaterResources,

CSIRO)forhelpwiththeimageprocessingonmicroBRIAN.

7Kagakushoin,Ch琦okutairikugomanbun-no-ichizush皛ei中 国 大 陪 五 万 分 の 一 地 圏 集 成[Collec-

tionof1:5000mapsoftheChineseMainland](Tokyo:1988),3vols.
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Fig. 1 a. EOSAT Thematic Mapper image of inner Harngzhou Bay 3 March 1986.

ly,aretwogroupsofsmallerhillsrisingoutofthealluvialland-surface,thefirstcen-

tredonZheeshan赭 山andthesecondonHerzhuangshan河 庄 山,and,lastly,tothe

northeastofthelatter,thelowandisolatedShuushan蜀 山.Onthenorthernshore,

eastofYarnguan/Haainirngaretwohills,fromwesttoeast,theXiaaojianshan小 尖 山

andtheDahjianshan大 尖 山.Thesouth-pointingpromontorytotheeastofthesetwo

hillsculminatesintheTasshan塔 山,betweenwhichandthecoastasea-wallwasbuilt

(orpossiblyre-built)intheeighteenthcentury.

Thedominantpatternofrun-offisfromthehillsonthesouthsideoftheBay,which

feedsnotonlytheQiarntarngRiverbutalsolesserbutstillimportantriverssuchasthe

Puuyarng浦 陌 江(whichtodayflowsinanorthwesterlydirectionintotheQiarntarnga

littledistanceupstreamfromHarngzhoucity,butwhichimmediatelybeforethemid-

fifteenthcenturytookamorenortherlycoursedirectlyintotheBay),andtheCaor'er

曹 娥 江(whichenterstheBayeastoftheNarnshafromthesoutheastcornerofthe
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Fig. lb. Key to the main features in Figure la.

satelliteimage).Smallerstreamsoffthehillsalsofedtheelongatedman-madeMirror

Lake(Jiahnhur鑑 湖/Jihnghur鏡 湖)thatlayforamillenniumfromLater-Hahnto

NorthernSohngtimesontheeastandwestsidesofShaohxing(thenYuehzhou越 州)

justsouthoftheslightlylatertransportcanal,8untilitlargelydisappearedthrough

siltationearlyintheNorthernSohngdynasty.Itstracesmaystillbeseenintheimage,

especiallyonthewesternside,havingashaperesemblingadragonfly'swings.Five

hundredyearsago,allthreeofthemajorriversenteredtheBayjustwestofthe

debouchmentoftheCaor'er,andthepointofcofluencewasandstillisknownas

ThreeRivers,Mouth三 江 口,anamethatonlymakessenseinthelightofits

geographicalhistory.

Thepresentcoastlineistoallintentscompletelyenclosedwithinseawalls.Therem-

pantsortracesofsomepartsofearlierseawallsmaybeseenlyinginland.Othershave

80nthecanal,whichalsohadirrigationfunctions,seeShehngHongyuarn盛 鴻 源andQiu我 国 最 早 的

人 工 這 河 之 一:山 阻 故 水 道[Oneoftheoldestmanmadewaterwaysinourland:theoldShanyin

canal],andYaorHahnyuarn姚 汳 源,"Zhehdongyuhnher-shiikaaol�h"浙 奈 這 河 史 考 略(Asum-

maryofahistoricalinvestigationintotheZhehdongCanal],bothinShehngHornglarng盛 鴻 郎,ed.,

Jiahnhuryuu5加 餉 κ∫ηg5乃 翩 ∫肋 崟 湖 与 貂 巣 水 利 【MirrorLakeandwatercontrolinShaohxing]

(Beeijing:Zhongguorshudiahn,1991).Theoldestsectionofthiscompositewaterway,partlycon-

struttedandpartlyadaptedfromnaturalstreams,goesbacktothe-fifthcentury.Asacontinuous

systemacrosstheShaohxingplainitprobablydatesfrombetweentheearly十fourthandthe十fifth

century.



Fig.2.InnerHarngzhouBaybeforel938(accordingtoJapanesearmymaps).
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longsincevanishedunderthewavesandtides.

Theouterbay,asmaybeseenfromBritishAdmiraltychartno.1199for19849(not

reproducedhere),hasafunnelshapethatisthecauseofatidalborewhichcanexceed

3minheightand13knotsinvelocity.10ThePacifictides,whicharetwicedailyhere

andofapproximatelyequalstrength,approachfromthesoutheastandentertheBay

throughthechannelsseparatingtheislandsintheZhoushanarchipelago舟 山 群 島(to

theeastof,andoutside,theareashowninthesatelliteimage).

ThebasicpatternofchangediscussedhereissummarizedintheSanjiang-zharwuh

quarnshu三 江 同 劣 全 朽[Completedocumentsrelatingtotheaffairsofthelockat

ThreeRivers'Mouth】compiledaround1702byCherngMirngjiuu程 鳴 久(styleHer-

zhu鶴 蓊):11

TheoverallpatternisthatthewaterfromtheupperreachesoftheZhehRiver浙 江 【i.e.,the

Qiarntarng】f【owsoutthrough【oneof]threeclefts(〃gern聲,closetothesenseofxihn疊
`fissure']

.12Thereisalargeclefttothesouthandtothenorth,andasmallcentralcleftinthe

middlebetweenthem.Whenthewatermakesitsexitthroughoneoftheseclefts,theother

twoarebothsiltedup.Theyhaveopenedinsequence,changingaroundamongthemselves.13

Thetimeduringwhichwaterispassingoutthroughoneofthemmaybeseveralhundredsof

yearsoflessthanahundred,butisnottobereckonedinyearsandmonths.Ifwespeakwith

respecttotheSohngdynasty,thenin1094thewaterwentoutthroughthelargesoutherncleft

[implying,butnotexplicitlystating,thatithadtakenadifferentroutepreviously].Morethan

fivehundredyearslater,in1620,itwentoutviathesmallcentralcleft,butinlessthanacen-

turythiswassiltedup,andthecottages,graves,fields,andgardensofthelargenortherncleft

wereallgivenovertotheflowoftheriver.During1692and1693thecurrentwasstillslight,

buton2August1695itbrokethroughintumultuousfashionandbecamealargeriver.The

sandsinsuchplacesasGualih瓜 瀝andJiuudun久 」敦ontheborderl)etweenthecountiesof

XiaoshanandShanyinforthwithlayexposedtotheair.Intheautumnof1693,forno

reason,theycollapsedtotallywithouttrace.FortunatelythesandsinplacesasDongtangBay

:奈 湯 湾 【seawardsoftheLock】wereactuallyextended,andthepeoplecouldnotcontaintheir

delight.Ihaveheard,however,fromthoselivingalongthesea-coastthattheydidnotcon-

siderthistobeacauseforrejoicing,butassomethingdeservingprofoundanxiety...

Theinnerbaywasthusextraordinarilyunstable.

9

10

11

12

13

HydrographeroftheNavy(Taunton,U.K.:1984):China-EastCoast:NingboGangtoChangjiang

Kou.Scale1:300000atlatitude30ｰ.

[U.K.]NavalIntelligenceDivision,ChinaProper,III(Edinburgh:HMSO,1945),p.291.

ThreeRivers'Lock,shahng,j.2,p.2a.WearegratefultoProfessorShibaYoshinobuformaking

availabletousaphotocopyofthisrarework.

Morohashi渚 析.氏,DaiKan-Wa/fiten大 汲 和 辞 典,#342,citestwocommentariesthatindicatethe

senseofgorgewithwallsfacingeachotherliketheflapsofadoor:`山 絶 水 也'and`水 流 峡 中,兩 岸 対

出 若 冂 也.'

Withintheimperialperiodatleastthemajorsoutherncleft,or`sea-gate'(haai〃tern海 冂)seemsto

havebeentheregularmouthuntiltheseventeenthcentury.
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1.Previousinvestなationsandtheirimplたations

Proptereaquidsitpriusactumrespicrereaetas
　　

nOStraneqUlt,nlSlqUarat10veStlglamOnStrat・

[Thusouragecannotlookbackuponwhatmay

havehappenedbeforeunlessinsomewayreason

showsusthetracesofthewaythatwastaken.]

Lucretius,Dererumnatura,v.1446-7.

TheoriginofmodernstudiesoftheJiangnarn江 南landscapewasprobablytheK�an

bunkakaihatsushi江 南 文 化 幵 笈 史[HistoryoftheDevelopmentofJiangnarn]by

OkazakiFumio図 崎 文 夫andIkedaShizuo池 田 静 夫publishedin1940inTokyo(by

K�und�).Theycitematerialsindicatingthedisappearanceofrivers,alterationsin

thecoastline,thebuildingofsea-walls,theexcavationofchannelscalledsha'her沙 河

toabsorbsomeofthetidalforce,andtheshrinkingoflakes,aswellasthereclama-

tionofwetlandsandthebuildingofcanals.Theyalsodrawattentiontotheearly

awarenessoftheChineseofthedouble-edgednatureofdevelopment.Theycite,for

example,thecommentmadebytheQing-dynastyscholarcherngYaortiarn程 瑶 田on

theviewsoftheHahnhistoriansimaaQian司 葛 迂:

Asregardstheconstructionofinductionchannels(y�her引 河)inordertoirrigatefields,.,this

wasatechnicaltransformationofdrainageditches(gouxu洶 洫),whichlatterwereforthepur-

poseofavertingthedamagedonebyfloods,whereasthepurposeoftheinductionchannels

wastopromotethebeneficialuseofwater(shuuilih水 利).Whenthebeneficialuseofwateris

promoted,however,disasterscausedbynoodingbecomeincreaslng且ynerce,therlversbelng

unabletoscourcleartheiroriginalchannels(読1ツuarn濠 原),soitisawasteoftimetoask

whetherornotthedrainageditchescancontrolthem.ThisiswhytheGrandHistorian

[SimaaQian]spokesovehemently,inhistreatiseonriversandchannels,aboutsuchchannels

asbeingharmfultorivers.

Themaintextofthe`TreatiseonRiversandChannels'(Her-qurshu河 渠ll))intheり
RecordsoftheGrandHistorian(shiijih史m)14infactpresentsasomewhatmixedpic-

tureofthebenefitsandharmofwatercontrol.Nordoesitgivethecausalanalysiscon-

tainedinCherng'sremarks,whichmayperhapsexpressmorealate-imperialrather

thananearly-imperialpointofview.SimaaQian'soutburstattheendoftheTreatise,

thoughitcanbereadasasimplecondemnation,ismoreplausiblytakeninanam-

bivalentsense:"Great,indeed,arethebenefitsandthedisasters(lihhaih利 害)ofwater

control!,,

InrecenttimesthislineofenquiryhasbeenpursuedbyKitadaHideto北 田 英 人who

hassuggestedthatthedyke-protectedwater-routes(tarngluhn9路)inthesouthernpart

oftheLakeTaih太 湖region,probablyfirstbuiltinthe十fourthcentury,sometimes

cutacrossthenaturalfiowofthewater,andsoincreasedtheseverityoftheflooding.15

14SimaaQian,Sh�i(Beeijing:Zhonghuarshujur,1959),pp.1405-1415.

15KitadaHideto,"Sei-rokuseikiKosh甁ot�okeiseitokanky�enkaku"四 六 世 妃 湖 州 の 塘 路 形 成 と

坏 境 変 革[Theformationofdyke-protectedwater-routesinHurzhoufromthe十fourthtothe十sixth

centuries,andchangesintheenvironment],Ch琦okusuirishikenky羽� 国 水 利 史 研 究21(1991).
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Inanotherarticle,on"TheNaturalEnvironmentofJiangnarnandandItsDevelop-

mentinTarngTimes,"16Kitadahasdescribedthelastthirdofthe十firstmillennium

asatimeoftransitionduringwhichhumaninterventionbegantoreshapetheland-

scapeofthisregion"albeitonaverysmallscale".Duringthisperiodtheriversina

widecoastalbelt,andalsoLakeTaih太 湖,weresubjecttotidalpressures.Where

thesecausedthefreshwatertobackup,theresultingriseinwater-levelwasusedfora

typeof`tidalirrigation'1'sincethepallet-chainsquare-troughpump(107ηgg襯c舵 尤

骨 牟)wasnotyetinuse,asitwastobeundertheSohng.AftertheTarng,thesouthern

shoreofthetriangularJiangnarnpeninsula,orinotherwords,thenothernshoreof

HarngzhouBay,"wasclosedupbysea-walls,andthisacceleratedthetrendtowards

thesiltingupoftheriver-mouthsalongthisshore."Underlyingthisinfillingwasthe

depositionofsedimentfromtheYarngz�,carriedoutintotheseaandthenbackin

againbythetides,butthegreatriverwas,Kitadaargues,cleareratthistimethanit

wastobelater.Thezoneofvisiblesuspendedsedimentextendedonlyaboutll

kilometersoffshore.Healsosuggeststhatthelong-termdiversionoftheYarngz�'s

watersforfarmingmadeitlessablethanbeforetoscourawayitssilt.Thearguments

maybereasonablydescribedassuggestiveratherthandefinitive.

OkazakiandIkedaalsobeganthemodernanalysisoftranditionalChinese

hydrologicalthinkingabouttheproblemsfacedbytheJiangnarnarea.Itisclearfrom

theirworkthattheChineseconcernedwithwatercontrolhereinimperialtimewere

sharpobserversofnature,andthatthereweresignificantargumentsofprinciple

amongthem.Asanillustrationwemayusetheircitationofthecommentsofthegrain

transportcommissionerJiaDaan郊 亶(who且ourishedinthemiddleoftheeleventh

century)onthetidaldepositionofsedimentinriver-mouths,atopicofkeyimpor-

tanceinourlaterdiscussion:

Ihavealsoheardthatinancienttimestheinlets(puu浦thatenteredtheseafromthetownof

Qinglorng青 尤 鎮inXiuhzhou秀 州 【southofpresent-dayShahnghaai]had72100ps(huih会

=枷 漉 江)
,andwereserpentineandmeandering.Therewasaprofoundsignificanceinthis,

whichwemaytakeasbeingthatthewatertendedinaneasterlydirectionbyfollowingthelie

oftheland.Eventhough[thestreams]wereserpentineandmeandering,noharmwasdone

therebytotheireastwardsflow.Ifasoutheasterlywindblewup,whippingtheoceantidesso

theypoured-inintorrentialturbulence,theintervalsbetween[theriver-bends]provided

somethingforthemtoreboundfrom,andthesediment(nirsha泥 沙)didnotpenetratefarin-

land.Peopleoftheselatertimeshavenotunderstoodtheintentionsofthemenofold,and

areofonemindthat[theserivers]shouldbestraightened.Thus,ifitshouldhappenthat

thereisaneastwind,andtheoceantidespour-inintorrentialturbulence,thesedimentnow

travelswiththeirflowstraightupstream,therenolongerbeinganyobstacleinitsway.All

creeksandinletsenteringrivers,lakes,andtheseaareinasimilarsituation.Whenonetalks,

therefore,of`clearingthemonedayandfindingthemclosedupthenext',thisiswhatisbeing

referredto.

16KitadaHideto,"T�aiK�annoshizenkanky�okaihatsu"唐 代 江 南 の 自 然 坏 境 と升 笈,inGoto

Akira後 藤 明,etal.,ed.,RekishiniokeruShizenJjj史 に 於 け る 自然[NatureinHistory】(Tokyo:

Iwanami,1989),pp.141-74.

17Thesalinewedge,beingslightlydenser,wouldalsohavelainbelowthefreshwater.
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Themeanderzonemay,justpossibly,havehelpedtokeeptheriversscouredbycon-

centratingtheebbflowinasmallerchannelthanthatoftheflood,becauseofchannel

cross-sectionalasymmetry,18buttheobservationoftheeffectsofreflectionasreducing

depositionisinteresting.Withrespecttotheareasurveyedinthepresentpaper,the

effectsofstraighteningthecourseoftheQiarnqingRiver銭 清 江ontheseawardsside

ofthelockbuiltatThreeRivers'Mouthin1537arerecordedinthecommentaryon

themapsinTheThreeRiver'sLock:

Iftheoldmapisnotincluded,peoplewillnotbeawarehowexcellentthingswereinpast

times[thecollectionofdocumentsdatesfrombefore1702],whenthemouthofthelockwas

alwaysclear.Ifthenewmapisnotincludedpeoplewillnotbeawareofrecentchanges,and

ofhoweasilythelock'smouth【now]siltsup...TheNineBendsSands(ノiuuqusha久 曲 沙)are

connectedwiththetopographicdisposition(た π85伽 痂 風 水=geomanticcharacter)oftheen-

tireprefecture,butmostespeciallywiththatofthelock.Now,whentherewerebendsinthe

sandsthenthetidedidnotcomestraightin,andthesedimentwasbroughttoahaltbecauseit

followedthesecurves.Thereforethelockwasalwaysclear.Thetwolargebendsweresubse-

quentlyclearedaway,anditiscertainlythecasethatthewater[now]exitsmoreeasily,but

thetidelikewisecomesinmoreeasily,andthemouthofthelockismoreeasilyliableto

becomesiltedup.AstotheWestBendSpit(xihuihzuui西 江 嘴)andtheEastCharnSpit

(dongcharnzuui奈 巉 嘴),thesetwo【extendedbarsof]sands[atthemouthoftheriver】

appearintheoldmapasintertwining,andtheshapeofthesandsislongandbroad.They

constitutedtheouterdefencesofthelock.Todaytheendsofthetwosand-barslieopenand

exposed,andtheirshapesareconstrictedtohalfofwhattheywerebefore.Theforceof

thetidesstrikesnnwerfullyagainstthelackandharmsit_19一 一..7『 一 冒.冒 　 一 一　 一 一 一 ▼}r　 "響 一 一,F■ 一 ♂,'c冫 響i-9一 一 冒 響一 一-一 ▼ 冒 一璽 ▼響一9暫F一 一▼ 響一 一一 一}一 響 冒

Itseemsthathumaninterventionwascapableofhavingsignificanterects,though

sometimesnotofthekindintended.

JapanesehistoriansofwatercontrolinChinabelongingtothegenerationafterthat

ofOkazakiandIkedaconcentratedmainlyonthesocialandpoliticalnatureof

hydraulicorganization.201ntheprocessmuchmaterialofvalueforhistoriansofthe

environmentwasalsoidentified.AnexampleisMoritaAkira,s森 田 明study"K6

Setsuniokerukait6nosuirisoshiki"江 浙 に お け る 海 浙 に お け る 海 塘 の 水 利 須 組[The

hydraulicorganizationforsea-wallsinJiangsuandZhehjiangprovinces],firstpublish-

edin1965andreprintedinhisStudiesonwatercontrolintheQingdynasty.21He

18

19

ao

ai

See,forexample,LD.Wright,J.M.Coleman,andB.G.Thom,"SedimentTransportandDeposi-

tioninaMacrotidalRiverChannel:OrdRiver,WesternAustralia",inL.E.Cronin,ed.,Estuarine

Research,vol.2(NewYork:AcademicPress,1975),p.319.

CherngMirngjiuu,ThreeRivers'Lock,shahng,j,shahng,pp.lab.

SeeM.Elvin,"OnWaterControlandManagementduringtheMingandCh'ingPeriods",[areview

articleofMoritaAkira森 田 明,Shindaisuirishikenky罇ｴ 代 水 利 史 研 究{Studiesonwatercontrolin

theQingdynasty}(Tokyo:Akishob6,1974)],Ch'ing-Shihwen一 〆'清 史 同 題3.3(Nov.1975).AlsoM.

Elvin,"lntroduction",inM.Elvin,HiroakiNishioka,KeikoTamura,andJoanKwek,Japanese

StudiesontheHistoryofWaterControlinChina.ASelectedBibliography(CanberraandTokyo:

TheInstituteforAdvancedStudies,AustralianNationalUniversity,andTheCentreforEastAsian

CulturalStudiesforUnesco,(T��unko,1994).

Seenote19above.
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showsthatthereasonsforthebuildingofthesea-wallsthatrundownthecoastof

southernJiangsuandnorthernZhehjiangprovinceswere,first,toexcludesalinewater

fromcoastallandsformerlyusedforfishing,salt-extraction,reed-growing,andsome

limitedfarming,sothattheycouldbereclaimedformoreproductiveagriculture,and,

second,toprotecttheinhabitantsofthesecoastsfromtheincursionsofhightides.

ThelatterappeartohavebecomeamoreseriousproblemintheSouthernSohng

dynasty,inthetwelfthandthirteenthcenturies,forreasonsperhapsconnectedwith

colderandlessstableclimaticconditions.

Moritahasalsomadecleartheheavyfinancialandhumancostsofmaintainingthe

sea-walls.Hequotes,forexample,thecountygazetteerforHuarting年 亭whichstates

that"therepairandconstructionofthesea-wallsisahugeundertakingandhighlyex-

pensive,requiringthecollaborationoftheentirecounty".And,again,that"these

daysthebuildingofthesea-wallsismostlydoneinthedog-days[approximatelylate

Julytomid-August],theworkmensteamingandburningintheblazingsummer

weather,...gatheredtogetherinthedisease-inducingheat(shashuu瘧 昼署),22withone

knowsnothowmanyofthemdyingatthefootofthesea-wall."

ShibaYoshinobu's斯 波 文 信massiveS�aiK�ankeizai-shinokenky羡v 代 江 南 軽

済 史 の 研 究[StudiesintheeconomicdevelopmentofJiangnarninSohngtimes]230nly

touchestangentiallyonthequestionofthesea-walls,butemphasizestheimportance

oftheevermorecompleteseparationofthefresh-waterandsalinesystems,astheir-

rigationofthecoastalplainonthesouthsideofthebayexpandedtowardsthesea,

andthelineofsea-wallsandlocksbecamecomplete,apartfromthetworiversthat

weretoolargetocloseoff,namelytheQiarntarng銭 塘 江andthecaor'er曹 娥 江.

Shibashowsthattheseparationeffectedbythesea-wallsmadeitpossiblefortheirriga-

tionsystemontheShaohxingplaintosurviveaftertheartificialfresh-waterreservoir

ofMirrorLake,builtin十140,hadsiltedupearlyinSohngtimes.Atthesametimehe

showsthatclosureledtoproblemswiththedrainageoffloodwatersfromthePuuyar-

ngRiver,orWesternSmallRiver(Xixiaaoj'fang西 小 江),thatatthistimeenteredthe

plainfromitswesternend,anddescribestheresultingre-engineeringofthesystemof

upstreamriverineflowundertaketodealwiththis.

ThemostrecentworkinJapaneseonthesea-wallshasbeenthatbyHondaOsamu

本 田 治.Hisarticle"S6-GenjidaiSett�okait�"宋 元 吋 代 浙 奈 の 海 塘[Thesea-walls

ofZhehdongintheSohngandYuarnPeriods]establishesapreliminarychronology

forthesea-wallsofthisperiodalongthesoutherncoastofthebay.Thefirst

reliablerecordisofarebuildingintheTarngdynasty,thoughthereareindications

thatsomesea-wallsmayhavebeeninexistenceheremuchearlier.Hondaalso

tracestheslowspreadofconstructioninsolidmasonryoverthecentuiresfollowing

theSohng.Thiswasatle龝ttentimesasexpensiveintermsofinitialcosts(though

notnecessarilymorecostlywhenconsideredinconjunctionwithmaintenance

overtime)astheoldermethodsusingearth,`dam-timbers,(ノiahnmuh撻

22Shahasvarietyofmeanings,includingcolic,acholera-likeillness,andmeasles.

23(Tokyo:T��unkakenky琮o,1988).



90 MarkElvin伊 懋 可andSuMinghu芳 守 滸

木),24andbamboobasketsorwoodencoffersfilledwithsmallstonesorrubble.The

materialsthathepresentsmakecleartheburdenofmaintenanceonlabour,organiza-

tionalcapacity,andmaterialresources,especiallywood .Hecites,forexample,a

descriptioninthecountygazetteerforShahngyur上 虞oftherebuildingof19 ,940

feet250fsea-wallthatrunsasfollows:

Themethodistouse,forevery10feet,32pine-trees(songmuh松 木=1)inussp .)onefootin

diameterand8feetinlength.Thesearesetin4rows,unevenly,andsunkdeeplyintothe

ground.Afterthisstonessfeetlong,andahalfofthisinwidth,arelaidatrightanglesto

eachotherinaninterlockingpatternontopofthelevelstonesinslayers
,allsetintoeach

otherlikedog'steeth,sothattheycannotbedislocated.Inplaceswherethereisadepression

inthesandsontheseawardsidetheybuild81ayers.Theheightisover10feet.Thetopis

coveredwithflagstonessoastosealitwiththeirpressure .Onthelandwardsidethereisafill

ofstonerubbletoadepthofmorethanafoot,andthenearthisbankedupnexttoit .The

baseis20feetwide,andthetopdiminishestoaquarterofthis.

Itmaybecalculatedthatthisrelativelysmallsectorwouldhaveneeded6x104pine-

trunksandover106cubicfeetofstone.Nonethelesstheremusthavebeenasignificant

contrastindurabilitywiththeSohng-dynastyearth-and-brushwoodsea-wallatHar-

ngzhouthatHondamentions(inthearticlesummarizedinthenextparagraph)ashav-

ingtoberebuilteverythreeyears .

HondahasalsoexploredthechanginggeographyofHarngzhouBaysinceSohng

times,andtheshiftinthelocationofthemouthoftheQiarntarngRiver .Hislater

study"T6-S�idaiRy�鶸etsuWainannokaigansennitsuite"唐 宋 肘 代 兩 浙 淮 南 の 海 岸

線 に つ い て[Onthechangesinthelineofthesea-coastoftheLiaang-ZhehandHuair-

narninTarngandSohngtimes]26usestheidentificaitonofthehistoriclocationsofthe

sea-wallstodeterminetheapproximatelinesoftheoldsea-coasts.Hesuggeststhat

fromtheTarng(andprobablymuchearlier)toperhapstheearly-QingtheQiarntarng

RiverenteredtheseanorthofMountKan龕 山andsouthofMountZhee赭 山 ,in

otherwordsacrossthebaseofthepresentNarnsha南 沙peninsulaonthesouthsideof

theinnerbay.MountZheewaslinkedbylandbothtoRernhercounty仁 和 具(apart

ofHarngzhoucityanditsenvirons)inthewest,andtoHaainirng海 宇(thenYarnguan

盆 官)27tothenorth・Inthelate-Mirngandtheearly-Qingthissouthernmouthsilted

240ntheuseof`dam-timbers'(jiahn撻)forblockingbreachesinadyke
,thegapsbetweenthembeing

infilledwithvegetablematerialandearth,seethenotesinRecordsoftheGrandHistorian(Zhonghuar

edition),pp.1413-4.

25Earlyinthepresentcenturytherewereseveralhundredkindsof`foot'(ch�ﾚinChina .Themostrele-

vantforthepresenttopicmayhavebeenthemason'sfootofeither11.080r10 .09inches,andthe

BoardofRevenuefootof13.18inches.See[U.K.]NavalIntelligenceDivision
,ChinaProper(1945.

Edinburgh:H.M.S.O.),III,607.Intheabsenceofmorepreciseindicationsitmaybeapproximated

asequaltotheEnglishfoot.

26(1981).InOsakaUniversity(researchreport),π1-S�idainogy�ei'
,keizaichizunosakusei唐 宋 肘 代

の 行 政 軽 済 地 圏 の 作 成[ThemakingoftheadministrativeandeconomicmapofTarngandSohng

times].WeshouldliketothankProfessorNishiokaHiroaki西 図 弘 晃formakingacopyofthiswork

availabletous.
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up,andtherivermovedtothesmallcentralexitnorthofMountZheeandsouthof

MountHerzhuang河 庄 山.Thenintheearlyeighteenthcenturyitshiftednorthof

MountHerzhuang(andofMountShuu蜀 山),whichisapproximatelyitspresent

course.Atthesametimethesectionofthesouthernshorelinethatliesnorthof

Yuryaor余 姚andeastofthemouthoftheCaor,erRiver,whichhadpreviouslybeen

underattackfromthetides,begantoaccretesedimentrapidlyuntilithadbecomethe

semi-circularsalientthatnowstretchesnorthintotheouterbay.28

ZhehngZhaohjing'searly邦 肇 祭Z加 ηggπ075加 〃〃'乃5乃'∫ 中 国 水 利 史 【Ahistoryof

watercontrolinChina],29containsachapteronsea-walls.MorerecentChinesework

hascomeintwowaves.Therewasashortburstinthemiddleofthe1960s,justbefore

the`CulturalRevolution',andtherehasbeenasecondonefromtheearly-1980stothe

presentday.Thefocus,incontrasttomostrecentJapanesescholarship,tendstobe

ontechnology,economicdevelopment,andgeomorphologicalchangesratherthanon

therelationshipofhydraulicstosocialstructure.

ThebasisforthestudyofthesouthernshoreofHarngzhouBaywaslaidbyChern

Qiaoryih陣 析.弓斈infivearticles:
``,,

1.GuudaihJiahnhurxingfeihyuuShan-Guihpirngyuarnnorngtiarnshuuilih古 代

鹽 湖 巣1爰 一rJ山会 平 原 衣 田 水 利 【TheriseanddisappearanceofMirrorLake,and

agriculturallandandwatercontrolintheShanyin-Guihjiplaininancienttimes]in

Dihl�uerbaoh地 理 学 掖28.3(Sept.1962).30

2."GuudaihShaohxingdihqutianrarnsenlirndepohhuaihjirqirduihnorngyehde

yiingxiaang"古 代 貂 呉 地 区 天 然 森 林 的 破 坏 及 其 対 衣 並 的 影 ロ向[Thedestructioninan-

cienttimesofthenaturalforestsofShaohxinganditsimpactonagriculture],in

Dihl�uerbaoh31.2(June1965).

3."Lihsh�黌hahngZhehjiang-sheengdeshandihkeenzhiryuushanlirnpohhuaih"

房 史 上 浙 江 省 的 山 地 塁 殖 与 山 林 破 坏 【Thehistoricaldevelopmentofthemountainlands

ofZhehjiangprovinceandthedestructionofthemountainforests],inZhongguor

shehhuihkehxuer中 国 社 会 科 学4(1983).

4."Luhnlihsh�hirqiNirng-Shaohpirngyuarndehurpoyaanbiahn"ﾂJ/J史 肘 期 守貂

平 原 的 湖 泊 変 迂 【OnthechangingdistributionoflakesintheNirngbo-Shaohxing

plaininhistoricaltimes],inDihl�arn]●iuh地 理 研 究3.3(Sept.1984).Co-authored

withL驎Y�hun呂 以 春andYuehZuumour尿 祖 謀.

5.":Luhnlihsh�hirqiPuuyarng-jiangxiahyourdeherdaohbiahnqian"途 房 史 肘 期 浦

阻 江 下 游 的 河 道 変 迂 【ChangesinthelowercourseofthePuuyarngRiverinhistorical

27

28

29

30

Forthesakeofconsistency,thename`Haainirng'inthepresentpaperrefersonlytothedepartment

(zhou州)ofYuarnandQingtimes,andthecounty(κ ゴα加 具 ノ(ゾMirngandRepub〃c硼times,notto

thepresent`Haainかng'.Bothbeforeabout1330,andsincethePeople'sRepublic,theareaandits

capitalcめ ・加vθ わθθηcα 〃ed`Yarn'gauガ.

YuristheoldYueh越wordfor`salt',andpresumblyYuryaor,whichisnowfarinland,wasonce

knownforitssalterns,

(Charngsha:Shangwuhyinshuguaan,1939).
`Guih'會(会)isalsooftenread`Kuih'

.WefollowA.Hermann,HistoricalandCommercialAtlasoグ

China(Cambridge,Mass.:HarvardUniversityPress,1935reprint).
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times】inL漉 訪 〃 〃'〃"坊 史 地 理1(1981).

Thefirstofthsestudiesdescribeshowhydraulicengineeringtransformedthe

Shaohxingplain.Thesouth-to-northflowofapproximatelytwentysmallriverscom-

ingoilthehillsintothebaybelowwasinterceptedbytheconstructionofalongand

narrowretentionbasin,theMirrorLakereferredtoabove.Thiscoveredabout206

km2.Notlongafterwardsacanalwithanapproximatelyparallelorientationwasbuilt

fromxixing西 巣(whichfacesHarngzhouacrosstheQiarntarngriver)tothebankof

theCaor,erRiver,andlaterontoNirngbo宇 波.Thepurposeofthebasinwastore-

tainwaterfromthepeakdischargeinMaytoAugust,andreleaseittothefieldsbelow

asneeded.Topreventsalinizationbytheincursionsofthetide,locksandsluiceswere

installedattheoutletsofthedrainagechannels.Theseweregraduallybroughtunder

thecontrolofasinglesluiceatYuhshan玉 山(sometimesalsocalledtheZhuchur

Sluice朱 儲 斗 冂),locatedatthepresent-daytownofDooumernzhehn跿 甍 鎮.

ThelowerPuuyarngRiver(herealsoknownastheWestSmallRiverortheQiarnq-

ing銭 清 江)ranoutwest-to-eastroughlyparallelwithMirrorLakeandthecanal,but

tothenorthofit,emptyingintotheseaatThreeRiver'sMouth.31ThePuuyarngwas

apttofloodtheplainandtheeffectsweremademoreseriousbythesea-wall,which

blockedeasydrainage(thepointlaterdevelopedbyShiba).In1457-64theQixiahn

Hill七 賢 山,alsoknownastheQiryahnHill磧 堰 山,southofLakexiang相 湖,was

thereforecutthroughandthegreaterpartoftheriver'swaterwasdivertedwestwards

intotheQiarntarngRiverjustupstreamfromthecityofHarngzhou.Figurelshows

thiscutinthehillclearly(nearthesouthwestcorneroftheimage),tothewestof

wherethepresentPuuyarngbendswestatthetownofLirnpuu盗 浦 填,andalsothe

remnantsoftheformernortherlymaincourse,withtheresidualisolatedorsemi-

isolatedoxbowmeanderscharacteristicofshiftsofthisnature.

AfterMirrorLakehadsiltedupintheeleventhcenturyitwasapparentlytoocostly

todredgeitclearagain.Oneestimate,madeatthetime,wasthatitwouldhaveneeded

5000men15yearstodredgeittoadepthofsfeet.(Usingtheestimatedareagiven

aboveandtheapproximationofO.3metersperChinesefoot,itseemsthatthisimplies

thatonemancouldremoveoverllcubicmetersofsedimentaday,whichseemshigh,

thoughperhapsconceivableifitwassoft.)Norwastheregeneralagreementamong

membersofthecommunitythatdredgingwasdesirable.Thosewhohadreclaimed

partsofthelakehadnodesiretolosetheirfields;thereweremorenortherlyreservoirs

thatwereinsomerespectsmoreconvenientlyplaced(thoughCherndoesnotnotethat

theylackedtheheightabovethefields,andhencetheheadofwater,thatMirroLake

hadpossessed);andthesea-wallofferedabarrieragainstthesea-water.

Chernsuggeststhatoneofthereasonsfortheacceleratingdepositionofalluviumin

MirrorLakewasupstreamdeforestation.32Thishadbeguntobecomenoticeableafter

31Thatis,theQiarntarngonitsoldsoutherncourse,thePuuyarng(beforeitwaslargelyre-routedas
describedbelow),andtheCaor'er.

321narecentconversationwiththeauthorsinHarngzhou(December,1994),ProfessorChernindicated
thathenowattacheslessimportancetothisfactor.
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theJin晉governmenthadmovedsouthinthe十fourthcentury.Thethemeof

deforestationisexaminedmoresystematicallyinthesecondandthirdarticles.

Therewerethreemainphases:

1.TheShaohxingforestswereofthetropicalmixedtype,withasubstantialproportionof

conifers.ThefirstsourceofpressureonthemwastheriseofthekingdomofYueh越inthe

middleofthe-firstmillennium.Timberwasneededforbuildingsandboats,andtofuelthe

metallurgical,ceramics,andsaltindustries.Theconsequenceswerenotsevere.EveninHahn

timescoffinswerebeingmadehereoutofwholelogs,ratherthanplanks.

2.Afterthe十fourthcenturytheuseoftimberprobablybegantoexceedthecapacityofthe

forestsforself-renewal.Chernnotestheappearanceofmerchantswhocutandsoldwood

andbamboos.AfterthelastpartoftheTarngdynastysomeoftheforestedhillswerepartly

clearedfortea-gardens,butteaonlygrowswellonshelteredsunnyslopes,anditwasstill

essentiallyaluxuryatthistime.Theeffectisunlikelytohavebeengreat.

BytheSohngdynasty,however,ZhuangJihyuh庄 季 裕couldobserveoftheareaaround

Yuehzhou越 州(Shaohxing)that"therearehillsbutnottrees."Peasantsbegantomoveupin-

tothehillsinSouthernSohngtimeswheretheygrewacerealcalled/ihI際ofwhichitwassaid

that"itssproutsresemblemilletbutitsawnsthoseofrice,"aswellasotherdry-landcrops

likeordinarymillet,buckwheat,andbeans.Thisprocesspresumablyledtoapermanentstrip-

pingofmuchoftheforest.

3.Disasterstruckintheeighteenthcenturywhenmaize(whichprobablyarrivedinthearea

aroundthemiddleofthesixteenthcentury)andsweetpotatoes(whichcameinperhapshalfa

centurylater)weregrownonanever-expandingscaleinthehillcountry.Chernquotesthe

`Jixiarng -zhih'機 祥 志 【Monographonauspiciousevents]fromtheMirngshu明 捨 【Historyof

theMirng]totheeffectthat"forthefirsttimepeopleburntlandclearinthemountainsof

Zhehjiang,andthegrassesandtreesonbothsidesweresweptaway."Bythelaterpartofthe

QingdynastyGuihjiwaswithoutsignificantforestcover.Theextractionofsaltfrombrine

hadtomovefromaprocessofboilingtosolarevaporationbecauseoftheshortageoffuel.43

Thisprovidesanprovisionalchronologicalframeworkwithinwhichtoconsiderboth

thepossibilityofincreasedrun-ofdcausedbythelossofvegetationcover(inanarea

withameanmodernannualprecipitationthatiscloseto1200mm,butvariedoverthe

centuries)andofincreasedloadsofsedimentintherivers,atleastforatime.

Thefourtharticle,inwhichChernisjoinedbytwoco-authors,arguesthatthelakes

ofthecoastalplainalongthesouthernshoreofthebaywerevestigialdepressionsleft

behindbytheretreatoftheseafromthefootofthecoastalmountainsatabout4000

BP,andpointsoutthattheyhavetheshallowprofiles,withgentlyslopingsides,that

arecharacteristicofsuchlakes.Thereweremorethan2000ftheminitiallyintheNir-

ngboShaohxingplain.Theyweremostlysalineatfirst,butwereconvertedtofresh-

waterlakesbytheinstallationoflocksandsea-walls.Towardstheendofthe十first

millenniumtheyhadeitherbeguntosiltuporbeencroacheduponbyfarmerswanting

extraland,orboth.Todaythereareonlyabout280fthemleft.Modernreservoirs,in

33ThishadalreadyhappenedearlierinFurjiahnprovince.SeeM.Elvin,"SkillsandResourcesinLate
TraditionalChina",inD.H.Perkins,ed.,China'sModernEconomyinHistoricalPerspective(Stan-

ford:StanfordUniversityPress,1975),p.100.
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contrast,aremostlyupinthehillsandholdonlyabout40ｰ100fthewaterintotalthat

isestimatedtohavebeenheldinthelakesoftheplainattheirmaximumextent .

Inthefiftharticle,Chernsuggests-tosomeextentincontradictionofhisprevious

work-thattheearlierlowercourseofthePuuyarngRiverwasinfactalsotothewest

intotheQiarntarngRiver,butinanindirectfashionthroughtwobroads34thathave

bynowlongsincesiltedup,namelytheLirnBroad盗 浦andtheYur(orFisherman's)

Broad潼 浦Thismaywellhavebeenthecaseforatleastpartoftheriver,swater
,and

thattherewasanoldcurvilinearwesterncourse,beforetheshifttoanorthernandnor-

theasternexit,issupportedbythepassagefromMaaYaohxiangquotedinsection3

0n`HydrologyandHydraulicEngineering'below .Chernsuggeststhatsomesortof

engineeredoverflowchannelforfloodwatersmayhaveexistedherelongbeforethe

Mirng,andthattheshiftofthemainchanneltothiscuttingthroughthehillmayhave

beenacomplexprocess.Whilethisisindeedlikely ,itisourviewthatheoverem-

phasizestheunsatisfactorynatureofthedocumentaryevidence35fortheestablish-

mentofthemainchannelthroughtheQiryahnshan磧 堰 山(orQixiahnshan七 賢 山)in

theMirngperiod,andthatsomeofthematerialhecitescanaswellbetakenassuppor-

tingtheviewthatthemaincoursebeforesometimeinthefifteenthcenturywasindeed

tothenorth.Forexample,the`MonographonRiversandChannels'intheMirng

History明 史statesthat:36

In1435,theMinistryBureauSecretarySheenZhong瀋 中saidthattheSmallWestRiverin

Shanyin山 阻communicatedupstreamwithQuhzhou衢 州andJinhuar金 隼
,anddownstream

withthesea-mouthqプtheThreeRivers三 江 海 ロ

…Ithadrecentlysiltedup,anditwasnecessarytobuild(zhur筑)theQihDam戚 堰atLirn-

puu,toblockthewaterfromthelakes,sothattheyflowedasbeforeouttheSmallRiver(p.

70,emphasisadded).

TheitalicizedwordsindicatethatthePuuyarngandtheSmallWestRiverwere
,atthis

time,thesamewatercourse,thattheQih(=Qir)Damtostopwatergoingwestwas

notyetinexistence,andthatimmediatelypriortothistimethewaterfrom`thelakes'
,

whichfairlycertainlyreferstothefamous721akesofthemiddlePuuyarng
,37hadflow-

edoutalonganortherlycourse.Atthesametimeitsuggestthattherewasatleastan

overflowthroughtheQiryahnshan,onceablockagehadoccurred .Personalinspec一

34

35

36

37

WeusetheoldNorfolkwordforthesecoastalsalt-waterlakescalledpuu浦intheChinesesources

(thoughawarethatmanyoftheNorfolkbroadswerenotsaline).

See,forexample,PirngHerng平 衡,comp.,Sanjiangzhar-wuhquarnshuxuhkeh三 江 同 劣 全 朽 貘 刻

[SupplementtotheCompleteDocumentsrelatingtotheAffairsoftheLockatTheRivers'Mouth]

N."(p.:1854),j.1,p.14a:IntheTianshuhnreignoftheMirng[1457-1464]HisHonourthePrefect

PerngYihcutthroughQiryahnMountaininordertodrawthewaterfromtheupperreaches[ofthe

Puuyarng]intotheQiarntarngRiverviaFisherman'sBroad ."WearegratefultoProfessorShiba

Yoshinobuforaphotocopyofthiswork .

SeealsotheMirngYingzongshirluh明 英 宗 実 隶 【VeritablerecordsoftheEmperorYingzongofthe

Mirng](Tairbeei:AcademiaSinica
,InstituteofHistoryandLanguages,1966)9:Sb,p.0176.

SeeMoritaAkira,"WaterControlinZhehdongduringtheLateMirng"
,trans.M.ElvinandK.

Tamura,EastAsianHistory2(Dec .1991),pp.35-8.Alate-sixteenth-centurypicture-mapofthe

cutthroughQiryahnshanisonp.33.
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tion(December,1994)suggeststhereisprobablyafault-lineintherockshere,

facilitatingoutflow,andthisneedssystematicexamination.Similarly,in1482,the

PrefectofShaohxing,DaihHuu載 琥,wrotethat:

ThezhujihRiver磧 曁 江[i.e.,thePuuyarng】usedtohavetheQirDam磧 堰 ・sothatitjoined

togetherwiththeSmallWestRivertoenterthesea.Onlysincethedamhasdisappearedhasit

forthefirsttimedividedintotwo(p.70emphasisadded).

ProfessorChernnotesthatthename`QirDam'goesbacktoatleastthetwelfthcen-

tury(p.73),whichconflictswithSheenZhong'saccountcitedabove,andweagree

withhimthattheissueisacomplexonethatwillbenefitfromre-examination.

*

Thenumerousstudiesoftheriseandfalloflake-basedirrigationintheShaohxing

regionaretangentialtotheconcernsofthepresentarticle,butthefollowingmaybe

mentionedbriefly.NishiokaHiroaki西 図 弘 晃,"S6daiKankonosuirimondai"宋 代 鑑

湖 の 水 利f7題 【ThequestionofthehydraulicsofMirror:LakeinSohngtimes]38isa

pioneeringaccountofthespecificsocialforcesthatpresseedfortheconversionof

lakestoarableland.HondaOsamu,"S6-GenjidainoKagaikosuirinitsuite"宋 元 吋 代

の 夏 盖 湖 水 利 に つ い て 【OnthewatercontrolofXiahgaihLakeinSohngandyuarn

times]39hasabriefaccountofthesea-wallthatprotectedthislakejusteastofthe

Caor'erRiver.Onesourcethathecitessuggeststhatthemaintenanceofthiswall,

whichweighedheavilyonthelocalinhabitantsintheformofcontributionsofriceto

paythelabourersworkingonit,mayalsohavebeguntostrainforestresources.Thus

in1362thesea-wallwasrebuiltusing"uselesspalingtimberszhahmuh柵 木"from

theShangsheehills上 舍 蛉.

RecentChinesehydrologicalliteraturespecificallyonHarngzhouBayoriginatedin

twoarticles:QiarnNirng銭 守,xiehHahnxiarng謝 汲 祥,zhouzhihder周 志 徳 ・andLii

Guangbiing李 光 炳,"Qiarntarng-jiangherkooushakaandejihndaihguohcherng"銭

塘 江 河 口 沙 坎 的 近 代 迂 程 【Fluvialprocessesinrecenttimesofthesandbaratthemouth

oftheQiantangRiver]40andChernJiryur,;吉 余,Luohzuuder多 祖 徳 ・ChernDer-

chahng隊 徳 昌,xurHaaigen徐 海 根,andQiaorPerngniarn弄 彭 年,"Qiarntarng-jiang

herkooushakaandexirngcherngjirqirlihshiiyaanbiahn"銭 塘 江 河 口 沙 坎 的 形 成 及 其'房

史 演 変 【Theformationofandthehistoricalchangesinthesandbaratthemouthofthe

QiarntarngRiver].41ThereisalsoausefulentryinthehistoricalsectionoftheZhong-

guorzihrarndihl�� 国 自然 地 理 【NaturalgeographyofChina].42Subsequentworkhas

beensubstantial.WewoulddrawattentiontoarticlesinvolumeseditedbyYarnQirn一

38

39

40

41

42

(Shigakukenky緖j 学 研 究117,1972).

(1981).InCh琦okusuiri-shikenky瑢ai中 国 水 利 史 研 究 会,ed.,Ch琦okusuiri-shironsh羽� 国 水 利

史 沱 集(Tokyo:Kokushokan).

(1964).Dihl�uerbaoh30.2(June).

(1964).Dihl�uerbaoh30.2(June).

(Beijing:Kerxuerchubaansheh,1982),pp.238-42.
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shahng戸 欽 尚andXuuShihyuaan許 世 透,andbyChernJiryur
,WarngBaaocahn王 宝

畑,andYurZhihying志 英,notethatremote-sensinganalysisofthebaywaspioneered

byShiJihqing施 彡己青andYarnWeihyurn戸 蔚 云,andtheteamundertheirdirection .43

Beforesummarizingtheessentialpoints,itisusefultomakesomegeneralobserva-

tions.Estuarinehydrologyiscomplex,dependingontheoscillatorymotionofthe

tidalflowandthedischargeofwaterfromoneormorerivers.Thepatternofthetide

inturndependson,andshapes,thegeometryofthecoastline
,whichcreateseffectsof

reflectionandrefraction.InsomecasestheCoriolispseudo-forcemayhavesome

effect.InthecaseofHarngzhouBay,thetidescomeinfromthePacificalonga

southeast-to-northwestalignmentbetweenthesouthernendofKy皛h珉ndthenor-

thernendofTaiwan,enteringthroughthemultiplestraitsoftheZhoushanar-

chipelago.45TheCoriolisforce,insofarasitaffectsthem,wouldthustendtoinflect

theirpathtowardsthenorthernshoreofthebay .Thisforcewouldlikewisecausethe

currentoftheYarngz�obedeflectedtowardsthesouthafterenteringthesea
,and

thiscombinationexplainswhysomeofitsloadofsedimentiscarriedinthedirection

ofHarngzhouBay.46

1nthiscontextitshouldbeborneinmindthattheperiodfromapproximately1194

to1853wasunusualinthattheYellowRiverexitedonly300kilometersnorthofthe

Yarngziduringthistime(thoughitshouldbenotedthatfrom1194to1289ithadboth

anorthernandsouthernmouth,andthatbeforethelate-sixteenthcenturythelower

courseusuallyhadmultiplechannels).471nthesixteenthcenturythesouthernmouth

wasblockedwithsilttotheextentthatextensivefloodingwascausedinlandandthe

ideaoftryingtodredgeclearitspathtotheseawasofficiallydiscussed ,onlytobere-

jectedasimpracticable.481tisthusprobablethatthesiltloadintheYellowSeawas

43

44

45

46

47

48

YarnQingshahngandxuuSihyuaan,eds・,Charngjiangsanjiaaozhouxiahndaihchernjiyarnjiuh長1

江 三 角 洲 現 代 況 枳 研 究 【Researchonpresent-daydepositsintheYanrgziidelta】(Shahgnahaai:East

ChinaNormalUniversity,1987);ChernJiryur,WarngBaaocahn
,andYurZhihying,eds.,Zhongguo

haaianfayuhguohcherngheryaanbiahnguil�中 国 海 岸 笈 育 迂 程 和 演 変 規 律[Thelawsgoverning

theprocessofdevelopmentandevolutionofChina'scoasts](Shahnghaai:Shahnghaaikehxuerjishuh

chubaansheh,1989);ShiJihqingandYarnWeihyurn,"YaorgaanturxiahngzaihHarngzhou-wantan-

turdiahchar-zhong-deyihngyohng"遥 感-鹵 像 在 杭 州 弯 灘 徐 凋 査 中 的 麼 用 【Theapplicationofremote

sendingtoresearchonthemud-flatsofHarngzhouBay],inGuorjiahaaiyarngkehjihsi
,Yaorgaan

jihshuhzaihhaaiyarnghuarnjihngyuuziyuarndiaohchar一 一thong-dekaifayarnjiuh遥 感 技 木 在 海 洋 ヨ不

境 与 盗 源 週 査 中 的 升 笈 研 究[Researchonthedevelopmentofremote-sensingtechnologyinthein-

vestigationofthemarineenvironmentandresoures](N.p.:1987).

Newton'sfirstlawofmotionmakesitappearthatbodiesconstrainedtomoveonthesurfaceofa

rotatingsphere(exceptexactlyalongtheequator)turntowardstherightinthenorthernhemispherein

thecaseofaright-handedrotation(asoftheEarth)
,andtotheleftinthesouthern.

SeeSunXiangPirng刊 、湘 平,etal .,Zhongguoryarn'ahnhaaiyarngshuuiwernqihxiahnggaihkuahng

中 国 沿 岸 海 洋 水 文 气 象 概 況[AnoutlineofthehydrologicalpatternsandweatherofChina'scoastal

seas](Beeijing:Kehxuerchubaansheh
,1981),pp.15-6.

ProfessorJohnChappell,personalcommunication .

C.BlundenandM.Elvin,CulturalAtlasofChina(Oxford:PhaidonPress
,1983),maponp.15.

TaniMitsutaka谷 光 隆,MindaiKok�黌hikenky�ｾ 代 河 工 史 研 究[Studiesonthehistoryof

hydraulicworksontheYellowRiverintheMingdynasty](Ky�o:D��ha
,1991),pp.64,71.
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beingcarriedsouthwarddownthecoast,andinpartinthedirectionofHarngzhou

Bay,andwasdenserthanitistoday.49

Sedimentisalsousuallybeingcycledfromonepartofanestuarytoanother.As

Dyernotes,"inmanycircumstancesitisdifficulttotellwhetherthereareanylongterm

trendsbecausethelargervariationsmaskthem,anditmaytakeonlyasmallvariation

ofsea-leveltodestroyalocalequilibrium."Sincemostsedimentdischargeoccursat

occasionalextremeevents,anderosivepowerrisesmorethanlinearlywithdischarge,
"thi

sintermittencycausesconsiderableproblemsforsamplingaswellasinestimating

theeffectofriverinesedimentsonestuarineandcoastalsedimentbudgets."50Thecom-

positionofthebedcanalsodeterminehowparticlesmove.Thussurfaceioniccharges

onclaysincreasetheadhesionbetweenparticles,buttheseareabsentfromsands.So

canbiologicalactivities.Somebacteria,forexample,secretemucusthatcanstabilize

beds.Finally,humaninterventiononupstreamriversystemsmayhavedownstream

hydrologicalconsequences.L.B.Leopoldhasnotedthat"thereductionoffloodsby

storagedescreases...thecompetence[carryingpower]ofthetransportingstream,"and

hence"thereductionofthefloodsreducestheabilityofthestreamtoreworkthe

tributaryd饕ris".51

ThechangesintheshapeofHarngzhouBayinhistoricaltimeshavebeenextensive,

anditthereforeseemslikelythatthepatternsoftidalflowhavealsochanged.The

NaturalGeographypointsoutthattheWarngparnmountains王 盡 山(mentionedin

thesummaryabove),rockyislandsnowabout20kmouttoseaofdZhahpuu乍 浦on

thenorthshore(northeastofthenortheastcornerofthesatelliteimageifFigure1),

werejoinedtothemainlandinJin晉times.AccordingtotheSohng-dynastywriter

CharngTarng常 棠:

TheHuarngparnMountains[i.e.Warngparn]arefaroutinthesea,butthepillarsofthe

bridgearestillstanding.In12410necouldstillfindsuchthingsasoldwells,smallstone

bridges,andthestumpsoflargetreesalongtheshorelineinthetide.Ifonelookedatthe

charactersinscribedonthebricksofthesewells,onecouldlearnthatamilitarycolonyhad

beenstationedhereinEasternJintimes.

TheNaturalGeographyalsostatesthatextensionontheYuryaorsectionofthe

southernshoreproceededat60mperyearinthefourteenthandfifteenthcentuires,

andathalfthatspeedfromthesexteenthtotheeighteenthcenturies.521tisevident

49

50

51

52

SeeElvinandSu(forthcoming)foraquantitativeestimate.
K.R.Dyer,CoastalandEstuarineSedimentDynamics(Chichester:Wiley,1986),especiallypp.3-10

and256-8.
L.B.Leopold,M.G.Wolman,andJ.P.Miller,FluvialProcessesinGeomorphology(NewYork:
Freeman,1964),pp.455-6.

Itmaybeworthpointingoutthatitcannotbeassumedthattheratiooftheseratescorrespondstothe
relativevolumetricratesofdepositionduringthesetwoperiodssince,foranapproximatelysemicir-

cularsalient,andanincreasingdepthoffshore,thevolumeofsedimentneededforaunitlinearexten-
sionwillincreaseatarateproportionatetothesquareoftheradiusofthesemi-circle,assuminga

numberofobvioussimplifications,suchasaconstantsedimentdensity,alinearslope,andsoon.For
aconstantdepththerateofvolumeincreasewillbeproportionatetotheradius.
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thattheshapeofthebay1500yearsagowasmarkedlydifferentfromthatwhichithas

today.

Theshort-terminstabilityofthesystemwasalsoknowntocontemporaries.The

NaturalGeographycitesapassagefromtheGuangxuhreignperiodgazetteerfor

Shahngyurcountythatsays:"In1678sandsandsiltsroseupinthemidstoftheflow,

forover100〃'里inlengthandbreadth",53andthatthistemporarybarthendisap-

pearedlater.

Turningnowtoareviewofsomeofthemodernliterature,wemaynotethatQiarn

NirngandhiscolleagueshavedescribedthehydrodynamicsofinnerHarngzhouBay

(about30yearsago),intermsoftherapidlyvaryingstructureofahugeandmostly

subsurfacebaroffinelysortedparticles,withdiameterspredominantlywithintherage

O.005mmtoO.1mm,thatliesbetweenGaanpuu橄 浦andWernjiayahn同 家 堰(onthe

easternbankoftheriversomedistanceupstreamfromHarngzhoucity).Theystate

thatitrunsfor130km(alongalinemeasuredatanequaldistancefrombothbankson

amapoftheappropriatedate).Thefine-grainedparticlesarefreeofmarinevegeta-

tionandsoareeasilyentrainedbythemotionofthewater.ChernJiryurandhiscol-

leagueshaveestimatedthemeanthicknessofthebaras20m,anditsvolumeasabout

4.3×103m3.

Thethalweg,orcentrallineofflow,overthebarshiftsseasonallywithvariationsin

riverdischarge,andalsofromyeartoyear.Inextremecases,thesemovementshave

covered200min24hours,andtheyhaveshownarangeofabout10kmsouthof

Haainirng.54Thedepthofthebaralsovarieswithtime.AsQiarnetal.note,

"sometimeslar
gequantitiesofsedimententertheriver-mouthsectorfromHarngzhou

Bayandaredepositedthere.Atothertimes,largequantititesofsedimentarescoured

fromtheriver-mouthsectorandtransportedoutside.Therangeofthechangeinthe

meanheightoftheriverbedoccasionedbytheinwardandoutwardmovementsofsedi-

mentcanbeinexcessof4mupstreamofHaainirng,andhasreachedgm.Therange

forthethalwegisover6m,withamaximumofover15mhavingbeenreached."

ComparedwiththatofariverliketheYarngz�,theloadofsedimentcarriedbythe

Qiarntarngislight.Theannualmeanloadisabout5.4x106tonnes,andexceptat

timesofpeakdischargeamountstolessthanO.1kg/m3.Thisistwoordersof

magnitudelessthanthatoftenfoundinincomingtidesatGaanpuu.Thegreaterpart

ofthesedimentinthebarderivesfromtheYarngz�,whichemptiesintothesearather

morethan100kmtothenorth,withasignificantcontributionalsoscouredfromthe

abandoneddeltaoftheoldsouth-courseYellowRiverinnorthernJiangsu.

Approximateoverallequilibriumrequiresthatthedischargefromtherivershould

scourawayanyresidualquantityrepresentingthedifferencebetweenwhatisbrought

inbytherisingtideandwhatispredominantlytakenoutbytheslightlylessrapidly

movingebb.(Otherwisetheestuarywouldfillupandvanish,orthebarwouldbe

displacedoffshore.)Evidencecollectedsince1915indicatesthatwhentheriverineflow

53Thelate-imperiall�aybetakenasroughlytwo-thirdsofakilometer,ormoreprecisely,as644m.

54Presumablyatatimewhenthechannelherewaswiderthanthe3kmthatitistoday.
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Table1.RiverineandTidalflows,withrelatedsedimenttransport,intheQiarntarngRivermeasuredat

QibaaoStation

RiverDischarge*

M3/Sec

Low 232

High 6030

Direction

ofTide

VelocityofVolumeofSedimentSediment

TideTideTransportedDensity

M/Sec106M3103TonnesKG/M3

In

out

十〇.so

-0 .63

106

105

十582

-203

5.49

1.93

In

out

十 〇.49

-1 .11

24.7

259

十47.1

-719

1.95

2.78

*AnnualMean:988M3/Sec.

Source:QiarnNirngetal.,"ProcessesinRecentTimesAffectingtheSandbar"(1964),p.139.LastCol-
umnCalculatedbyPresentAuthors.

isbelow2000m3/sectide-drivendepositiondominates,andthatwhenitisgreater

than8000m3/secriver-drivenscouringofthechannelprevails,withanunstable

equilibriumatintermediatevalues.Thereasonthattheflowoftheriveriscrucial,

evenwithitslowervolume,isbecause,underappropriateconditions,itcanreverse

thedifferencebetweenthenormallygreatercompetenceoftheincomingtideascom-

paredwiththatofthemoreslowlymovingebb.

SincetheperiodofheaviestrainfallisbetweenMayandAugust,dischargereaches

itsmaximuminJulyandAugust,andfallstoitsminimuminNovemberand

December.ssAtHaainirngcharacteristicvaluesforsedimentbroughtinandsediment

removedinonesemi-diurnalcycleofthetide(seasonnotspecified)havebeen

measuredas,respectively,1.8x106tonnesandO.85x106tonnes.Thesensitivityofthe

balanceofforcesbetweentheriverandthetideisapparentfromTableI,whichshows

thevaluesforQibaaoStation七 堡 站,whichisabout39kmupriverfromHaainirng

(measuredalongthecentreofthelineofflow).Thewidthoftheriverhereinthe1980s

wasjustunder2kmbutwasgreaterinthelate-1950s.Thedataforsedimenttransport

appeartobemeasurements,notestimates,butthemethodusedisnotstated.

Inyearsoflowrainfallthebarbuildsup,whileitdecreasesinheightduringyearsof

heavyprecipitation.Thus,afterincreasing,duringthedryperiodof1951and1952,

andtheonlymoderaterainsof1952,ithadreachedamaximumatZharkoou同 口in

19530f26m.Thescouringduetotheheavyrainsof1954reduceditsmaximumheight

intheyearbyalmost2m.Forthehistoricalperiod,ChernJiaqir,;家 其hasshown

thatintheLakeTaiharearainfallwasrelativelylowintheperiods1504-59and

1636-1723,andrelativelyhighintheperiods1288-1378and1449-1518.56

55

56

SunXiangpirng,etal.,CoastalHydrology,p.13.

ChernJiaqir,"NarnSohngyiilkairTaihhurliuryuhdahlaoh-dahhahnjirjihnqirqushihgujih"南 宋

以 来 太 湖 流 域 大 撈 大 早 及 近 期 超 勢 估iF[MajorfloodsanddroughtsintheLakeTiahbasinsincethe

SouthernSohng,andanestimationofthetrendinthenearfuture】,inDihl�arnjiuh1987(Mar.ノ,

6.1.
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Itseemsreasonabletohypothesizefromthesefindingsthatanthropogenicaltera-

tionoftheriverflowaroundthebayinhistorictimesislikelytohavehadsomesignifi-

canteffectonthepatternofsedimentdeposition.ThearticlebyChernJiryurandhis

colleaguesproividesanexample:thealterationofthecourseofthePuuyarngRiver

between1457and1464,sothatmostofitemptiedintotheQiarntarngupstreamof

Harngzhou,issaidtohaveincresedthescourbelowWernjiayahnandthusmadethe

upperendofthebarretreatseawards.

Chern'sarticlealsopresenttwomapsshowingreconstructionsoftheouterandin-

nerbaysfromthe十fourthcenturytothepresent.Thecoastlinesuggestedforthe

earliestdatefortheinnerbayremains,inourview,stilluncertain.Thelinesforthein-

nerbayatotherdatescoincidebroadlywithourownconclusions.

Thereisalsousefulincidentalinformation.Theauthorsnote,forexample,thatin

EasternHahntimesthephilosopherWarngChoong王 充reportedthatnotonlythe

Qiarntarngbutalso"thesmallriversofShahngyurandofShanyin[i.e.Shaohxing],"

onthesouthcoastoftheBay,hadtidalbores,whichWarngtermstaon濤,orinother

words"largewaves".57

Boththecommentsoftheauthorsandthematerialstheypresentsuggestthatthe

lowerQiarntarngwasalessstablesystemathousandyearsagothanithassince

become.Forexample,thepoetSuShih芳 軾(Dongpo奈 坡),whoservedforatimein

theeleventhcenturyasthesub-prefectofHarngzhou,wrote:

Thetidecomesinfromtheeastofthesea-gate(haaimern海 冂)withtheforceofa

thunderstorm,butthereareshiftinghills(furshan浮 山)58risingupinthemidstoftheriver

andfacingthehillsofFisherman,sInlet(Yurpuu潼 浦 一southofXiaoshanandapproximate-

lyoppositeHarngzhou),andinterlockinglikedog'steeth.Soitisthatoneseesthewaterof

thetideswirlingineddiesthere,andstrikingagainstthemwithredoubledfury.Thesilt

shoalsshiftaround,assumingtheformsofdemonsandspirits,oftensurgingforthfromthe

deeppoolstoformmoundsthatrunforemorethan1001�ndthenvanishagainbetween

sunriseandsunset.Eventhecaptainsofboatsandfishermenareunabletobecertainwhere

thedeepsandtheshallowsare.59

Insimilarfashion,Qiarnweirshan銭 惟…山,whowasanativeofHarngzhou,wrotein

themiddleofthe十fourteenthcenturythat:

Ahillyeyot60(shanyuu山 賄)shiftsabout(fur浮)intheriver,appearingtol)eastablerock.

Whentheincomingtideleavesthesea-gatebehind,61itdividesinthemiddleintotwobranch-

streams,theeasternoneofwhichgoesalongtheshoresofYue[thatis,Shaohxing]towards

theFurchurn富 春 【thatis,theQiarntarngRiveraboveHarngzhou],andthewesternoneof

57

58

59

60

61

Wa「ngChoon9,LuhnHerngノ ∫αo乃5励 泥 衡 校 釋[1)iscoursesWeighedintheBalance,withcorrec-

tionsandexplanationsl,ed.HuarngHui黄 暉(Tairbeei:Tairwan,Shangwuhyinshuguaan,1964),p.

173,andcp.p.175.

TherewasaMountFur(Furshan浮 山)intheQiarntarng,buttermseemstobegenerichere.

SuShih,SuDongporj● か 芳 奈 坡 【CollectedworksofSuDongpo】(Shahnghaai:Shangwuhyinshu-

guaan,1939),che5,ノ.9,P.53.

Anisletinariverorlake.

AtthisdatebetweenMountKanandMountZhee,notthepresentdebouchment.
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whichstrikesstraightagainstthiseyotwithfuriousonslaught,andthenwithdraws.Itiscall-

edthe`tidethatturnsitsheadaroud,(huirtour-chaor回 ∋も潮).62

Thisfeatureisnotmentionedatlaterdates.Itseems,then,thattheremayhavebeen

pressureatthistimeagainstthenorthernbankoftheriver,whichthenranfromHar-

ngzhoucityalongthesouthernboundaryofRernhercountytoMountZhee,but

acrosswhichtherivernowflowsonitswaytothebay.Thereisacrudemapofthis

now-vanishedcoastinthe1579gazetteerforHarngzhou,showingelevenlanding-

places(buh埠)inaneast-westlinefromMountZheetothenorthernbankofthe

QiarntarngoppositeXixing.6s

Lastly,itisusefultoplacethehistoricalpictureinthelonger-termperspectiveof

geomorphology.YarnQirnshahng戸 欽 尚andHuarngshan黄 山haveshown64thatat

thetimeofthemaximaloceanicwithdrawal,about15000BP,adropoffrom150mto

160mbelowthepresentshoreline,therewasadepressedtroughrunningsouthfrom

LakeTaih太 湖andlyingfrom15mto25mbelowthemodernsea-leve1.Thistrough

carriedamajortributaryintothepalaeo-QiarntarngRiverjustnorthofthesiteofthe

futureHarngzhoucity.Astheclimatewarmedupinthepost-glacialera,theocean

rosetoamaximumslightlyabovethepresentlevelbetween7000BPand6500BP.This

createdanorthernestuaryemptyingintothebay,upthelineoftheformertributary

channel.Thelowest-lyingpartsoftheplatformbetweenHarngzhouBayandLake

Taihwerecoveredwithashallowsea.Theremainderbecametidalflatswithinterspers-

edzonesoflow-salinitymarchlandonthehigherground.Depositionofsediment

helpedtorasietheplaintoitspresent-dayheightoffrom2mto4mabovemeansea-

level.By2500BPthenorthernestuary,havingfirstcontracted,becamefilledintothe

pointatwhichdirectcontactwithLakeTaihwasbroken,andthisallowedthelaketo

begintomovetowardsafresh-waterregime.Wemayperhapsspeculatethatthispro-

cess,wherebytidaldepositionblockedoffthenorthernesturay,wasmadepossibleby

aflowofwatersouthfromthelake,andfromtheTianmuhhills天 目山onthe

estuary'ssouthernflank,thatwasinsufficienttoprovideacounterbalancingscour.As

thesea-levelfellfurther,thesedepositswouldhaveblockedanorthernexitbythe

QiarntarngRiver.Forthemoment,thisisspeculation.

Thegeomorphologicalperspectiveneedstobejoinedwiththehydrologyand

hydraulicsofthehistoricalperiod,whichisnotalwayseasy.Twocasesthatmight

repayexplorationarethefollowing:

(1)Kitadahasshown,inthearticlecitedabove,thatLakeTaihextendedfurther

southinthe十fourthand十fifthcenturiesthanitdoestoday,probablyreaching

somepointeastofmodernDerqing徳 清.Itsdrainagewasbecomingadifficultmatter,

andKitadacitesamemorialonthissubjectwrittenbyLiurJuhn鉚 溶around445:

62

63

64

CitedinChernJiryur,etal.,"Fluvialprocesses",p.121.

Harng.zhoufuu.zhih杭 丿・1・1府志[Harngzhouprefectualgazetteer】(Huar-zhong.Tairbeei:Cherngwern,

1579.Reprinted1983,#524),pp.72-3.

Intheir"Harng-Jia.Hurpirngyuarnquarnxinshihchernjihuarnjihngdeyaanbiahn"杭 嘉 湖 平 原 全 新

世 沈 枳 坏 境 的 演 変[TheevolutionoftheholocenesedimentaryenvironmentintheHarngzhou-Jiax.

ing-Hurzhouplain],Dihl�uerbaoh42.1(Mar.1987).
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ThecommanderyofWurxing昊 巣 郡(i.e.,Hurzhou)overwhichIruleiscloakedandgirthed

withrangeafterrangeofhills,butmuchofthelandislow-lyingandmarshy.Streamsfrom

thespringsflowtogetherhere,and[thechannels]thathavebeenclearedhaveslowlybecome

blockedup[again].Evenbeforetheseasonalrains[oflatespringandearlysummer]have

passedover,theregionisalreadyawash.Sometimesploughingstopsatthebeginningofthe

spring,ortheharvestdrownsattheonsetoftheautumn.Thefarmers'familieswillhavetoil-

edinvain,andhavenomeansoftakingpreventativemeasures.

Inthehinterlandofthisregion,thelandisfertile,andthepeoplenumerous.Inanyyear

thereisagoodharvest,theirprosperityequalsthatoftheCapital.If,attimes,thereare

floods,thenseveralcommanderieswillsufferdisaster.

Inrecentyearsscarcityhasbeenfrequent,abundancerare...YaorJiaoh姚 嬌,acommoner

ofthisprefecturewhounderstands,throughcomparison,whatisadvantageous,takesthe

viewthatbecausefourperfecturesallemptytheirwatersintoLakeTaih-namelyWurxing,

Wurjuhn昊 郡,Jinlirng晉 陵 【modernCharngzhou】,andYihxingX;,【 宜 りく]一andthe

[eastward-flowing]songRiver松 江andtheHuhDitch滬 漢arechokedupandsoofnouse,

theresulthasbeenthatfloodssurgeeverywhere,andtheencroachmentofthewatersisturn-

ingintoadisaster.HewouldliketoopenachannelfromtheZhuhStream紵 溪inWuukang

武 康(Derqing)toLakeGuu谷 湖 【possiblynearthepresent-daycityofJiaxing,65butmore

plausiblynearmodernHaaiyarn]66andthencestraighttotheseaalongover1001�.Bypass-

ingdownthischannelthewaterwouldnotbecomeblockedup.

Thoughitreceivedimperialapproval,thischannelwasinfactnevercut.Itwouldap-

pear,then,thatthedrainingofLakeTaih,whichwastoremainanadministrativepro-
blemformorethanamillennium,wasfirstbecomingaseriousconcernaroundthis

time,andithastobeaskedifKitada'sexplanationintermsoftheunintendedin-

terferencewithoutflowcausedbydyke-buildingissufficient,andwhetheritshould

notperhapsalsobesetinthecontextoftheclosingoftheoutletsbynaturalprocesses.

(2)Sometimebeforetheeleventhcenturythetrendofsedimentarydepositionon
thenorthshoreofthebaywasreversed,andthelow-lyingcoastalland(whichwas

thenmanykilometerssouthofthepresentnorthshore)begantobewashedaway.

Thereisageneraldescriptionofthis,fromalate-Mirng-dynastyperspecitve,inGuh

Yarnwuu'sCommanderiesandPrincipates:67

The[northern]sea-wallis1001�istantfromtheprefecturalcity[ofJiaxing].Itrunsallthe

waythroughtheterritoriesofPirnghur平 湖andHaaiyarn,alengthof1701�.Tothesouthit

looksacross【thebay】toGuihji【Shaohxing】andtoSihmirng四 明 【Nirngbo】.Theoldgazet-

teerrecordsthatwhentheFirstEmperorofQirnwashere,hewishedtobuildabridgeacross

thesea.Therearestillstonesstickingupoutoftheseaevennow,whichpeoplepointtoasl)e一

65SeeGuhYarnw虹 願 炎 武,Tianxiahjuhnguorlihbihngshu天 下 郡 国 利 病 捨 【DocumentsontheAd-

vantageousandDisadvantageousAspectsoftheCommanderiesandPrincipatesoftheEmpire]

(Shahnghaai:Shanghwuhyinshu-guaan,Sihkuhshahnbeencongshuedition,Compiled1639-62.

Reprinted1936),ceh22,Zhehjiangxiah,p.2a.

660ntheassumptionthatthe`GuuStream'谷 水shownnearGaanpuuon`themapofoldboundaries'

inthecountygazetteerforHaainirng(Haainirngxiahnzhih海 宇 具 志.Reprintedl984.Tairbeei:Cher-

ngwern.Huarzhong#516),p.51,isidenticalwithorclosetothelake.

67GuhYarnwuu,CommanderiesandPrincipates,ceh22,Zhehjiangxiah,pp.3b-4a.
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ingthecolumnsofthisbridge.

TheSohng-dynastygazetteernotesthat50〃'tothesouth-eastofHaaiyarnthereusedtobe

theWater-StorageBarrage(幼 納3肋 〃酌 ε'貯 水 陂),and31�outhofthistheIndigoFieldIn-

let(larntiarnpuu藍 田 浦),and31�urthereasttheTransverseInlet(herngpuu横 浦),linking

inaneasterlydirectionwithGuhyih頤 邑 一unidentified].Whenonewentsouthwardtowards

theseatherewerealsotheThirty-SixSands,theNineMudflats,andtheEighteenMounds,

aswellastheSevenPeaksofHuarngparn黄 盡spreadoutacrosstheseasidewaste-land.

Todaythecountycapital[ofHaaiyarn]isonlyhalfal�wayfromthesea,whichhasen-

tirelydrownedthelasttracesoftheformerbarrageandreservoir.Thetidesflowbackina

rotatingfashion(huirliur涸 流)fromthesandbar(dan渾)【thathasaccumulated】onMount

ZheeandMountKan,68andstrikeagainstthebordersofHaainirngandHuarngwan.When

theyreachtheWhiteTowerRocks(bairtaa白 塔),6gwheretheQirnoncehadaguardstation,

theyareinaconditionofredoubledagitationinwhichroguewaves(yourtaor游 濤)arecar-

riedalongbythewind,destroyingpeople'shousesanddamagingtheircrops.

Therehavebeenconstantproposalsfordykes.IntheKaiyuarnreign-period[713to741]

theTaihpirngSea-wallwasbuilt.IntheSahohxingreign-period[1131to1162]thecounty

magistrateconstructedtwentyl�fdykes,whileintheXianpirngreign-period[993to1004]

TransportCommissionerCharngMaoh常 楙builtanewdykethatwas36,250feetinlength.

InthejiaachernyearoftheZhihzhehngreign-period[1364]thecountymagistrate...built

48,000feetofsea-defencedyke,butonceithadgrownold,beinganearthdyke,itwaseasily

destroyed.Afterthisthelandgraduallyturnedintosea.

WiththeriseoftheMirng,evermoredetailedproposalsweremadeforimprovementsin

thecontrolofthesea,butthesea-wallrepeatedlycollapsed.

Thislonglitanyofeffortunderpinsourlaterargumentthattherewasaseriousdegree

oftechnological`lock-in'oncelocalsocietyhadbecomecommittedtoitshydraulic

system.Thequestionremains,though,astowhyfirsttheouternortherncoast

(aroundHaaiyarn),andthentheinnernortherncoast(aroundHaainirng),werenow
beingattacked.

2.Theshiftinglandscape:HarngzhouBay.ノrom十500to十1800

...utiacteturaquaefluctuquoqueterravacillans,

utvasinterdumnonquitconstare,nisiumor

destititindubiofluctuiacterierintus.

[...astheunsteadyland,too,maybetossedaboutbythewashofthewater,

justasabowlattimescannotstandstillunlessthewaterwithinit

ceasestobetossedaboutinwavesofanindeterminatepattern.]

Lucretius,Dererumnatura,vi.554-6.

Theonlyconstantfeaturesinacontinuallyalteringlandscapeofalluvialplains,tidal

flatsandshallowseawerethemountains.Figurelb,basedonthesatelliteimage

reproducedinFigurela,showsthemainmountainsinthebayandalongitscoasts,in

68Huir涸hastwosenses,namelyofamovementagainstthecurrent,andofarotatingliquidmotion,.

1)α〃 渾isadepositofsiltorsandemergingfromwater.

69Nowabout2kilometersoffshorejustsouthwestof30ｰ30"Nand121ｰE.Theyhaveaheightabove

meansea-levelof47meters.Admiraltychart#1199.
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schematicfashion,inordertomakeitsimplertofollowthetopographies

reconstructedinthissection.

Webeginwithasurveyofhistoricalmaps,movingbackwardsintimefromthe

moretothelesscertain.Thegeneralpatternonceestablished,weshallconsiderthe

detailsprovidedbythedocumentaryrecord.

Figure2isbasedonthe1938Japanese1:50000mapoftheinnerbay.Itisclearthat

whiletheriveraboveHarngzhouandthenorthcoastoftheestuaryimmediatelytothe

westandeastofHaainirnghaveremainedstable,thecourseoftheQiarntarngbelow

HarngzhoubutabovethenorthernextremityoftheNarnshapeninsula,hasbothnar-

rowedandmovedeastwards.Thisshifthasbeenassociatedwiththeerosionofthe

westbankofthepeninsula,whichisnowstabilizedwithseawallsandmassivegroins,

andwiththedeposition/reclamationoftwonewpromontories,oneonthesouthbank

tothenorthofthecapitalofXiaoshancounty,andoneonthenorthbankdescending

almostasfarsouthasMountZheeontheoppositeshore.Theformertidalflatsonthe

eastcoastoftheNarnshapeninsulahavebeendykedandreclaimed,andthespiton

thenorthbankoftheCaor'er,whereitentersThreeRivers'Mouth,hasbeenextend-

edwestwards.

Figure3reproducesacombinationofobliqueaerialviewandmap,orientated

towardsthesouth,fromthe`Haaitarngtur'海 塘 圏(MapsoftheSeawall)intheHar-

ngzhouPrefecturalGazetteer,showingthemouthoftheQiarntarngaroundtheend

oftheeighteenthcentury.

Thislate-eighteenth-centurytopographymayhaverelatedtothemodern

topographyapproximatelyasfollows:thetwentieth-centuryacute-angledbendinthe

QiarntarngupstreamofHarngzhouisnotinevidence.Levelwiththiscity,theriver

turnstowardsthenorthandisconstrictedinashortreachwithanorth-north-east

orientationjustdownstreamofalinedrawnbetweenthecityandXixing.Arecently

reclaimedareaprojectsintotheriveratthispointfromtheleftbank,protectedbythe

FahngongDyke(insideofwhichrunstheOldEarthDyke)andtheTiaoshuuiDyke,

thelatterapparentlyfurthersafeguardedbygroins.Downstreamofthispointofcon-

striction,theriverturnssomewhateastwardsagaininanalmoststraightlinetoapoint

justnorthofMountShuu,broadeningasitdoesso.Thereareextensiveundyked

foreshoresalongtherightbank,whilethenorthernshorelinetoHaainirngisguarded

byastonedyke(crosshatcheddoubleline)and,formostofitslength,aninnerear-

thendyke.ThestonedykefromHarngzhoutoHaainirngislinedwith33watch-sta-

tions(baao堡).FromHaainirngtothefootoftheMountXiaojianthenorthshoreis

protectedpartlybyastonedyke(perhapsasfarastheeighthwatch-station)andpartly

bytheBrushwood(or`Fascines')Dyke(chairtarng柴 塘),withafurther17watch-sta-

tions,andtheinnerearthendyke.Thereisastonecross-dykerunningfromthe

mainlandtoMountTaa,alsoasandyforeshore,nowsoreducedastohardlyexist,

runningfrombetweenthefourthandfifthHaainirngwatch-stationsalongthenor-

therncoastandouttothisheadland.WithintheNarnshapeninsula,theearlierriver

mouthsthroughtheSouthernMajorCleftandtheCentralMinorClefthavesiltedup.

Ontheeasternshoretherearewhatappeartobetwosuccessivelayersof`oldsands'

andoneof`softsands'thattogetherreachasfarasMountPirngtour.Thislast-men一



Fig.3.TheMouthsoftheQiarntarngRiverattheendofthe18thCentury.
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Fig.4.ThemouthsoftheQiarntarngRivercirca1733.

SANBANKS

ii:Centralhighsands中 高 沙

MOUTHSANDCHANNELS

jj:Newlyopenedinductionchannel新 升:引 河kk:NewlyopenedSouthernChannel新 升 南 港ll:Qii

channel王 己港mm:DaangjiaInlet党 家 港

SEAWALLSANDDYKES

nn:Earthenresearvedyke土 .各 塘oo:Brushwood(fascines)dyke柴 塘

tinned,apparentlywellnorthofMountMaa'anandtheoldsouth-shoreseawall ,can-

notatpresentbeidentifiedeitheronthe1:50000maporthesatelliteimage.

Figure4showsthemouthsoftheQiarntarngRiverastheywereperhapsaround1733
,

whenthefirstattemptatreopeningthecentralminorcleftbymeansofan`induction

channel'wasundertaken,butbeforethethirdandmorelong-livedeffortin1747,sinceit

isevidentfromthemapitselfthatthesituationrepresenteddatesfrombeforethegreater

partoftheBrushwoodDykehadbeenconvertedtostone(aprocessthatbeganin1732),70

andlikewisefrombeforethefinalstageofbuildingofthecross-dyketoMountTaain

1740.OnlytheearthendykesandtheBrushwoodDykeareshown .

Figuresisacompositecartographical/topographicalscene,lookingsouthwards

fromMountFehnghuarng風 凰 山(justsouthofHarngzhou)acrosstheQiarntarng

River.WehaveassembleditfromtwoseparatepagesoftheZhehjiangprefectural

70Dirjunliarn犂 均 廉,ed.,Haaitarng-luh海 塘 隶[ARecordoftheSeawall]
,inQirndihngsihkuhquarn-

5勧 歓 定 四 庫 全 俗,Shii-buh史 部,ceh冊583(Tairbeei:Tairwanshangwuhyinshu-guaan
,Wernyuan-

gered,Reprinted1986),p.369.



Fig.5.ThethreemouthsoftheQiarntarngRiverintheearly17thcentury.

(Acartographic/pictographiccomposite)
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gazetteerthatseemtoilluminateeachotherwhentakentogether,inspiteof

differencesinconceptualization(suchasthemappingofthebackgroundintheleft

halfasagainstthepictorialtreatmentintherighthalf),minorstylisticdifferences(like

thevisualconventionsusedtoshowthewaves),anddifferentsubjectmatter(theinclu-

Sionofcoastaldefencestationsinthetwoleft-handpanels,andofshipsintheright-

handones)."Thedateofthesceneisbesttakenassometimeintheearly-seven-

teenthcentury,sincetheMirngsystemofGuards(weih工1)andmilitarystations(suoo

所)isshown,butitisprobablyunwisetotrytobemoreprecise.Itsvalueisthatit

showsallthreemouthsoftheriverfunctioning,includingtheoldsouthexitbetween

MountKanandMountZhee,whichislabelledtheTurtleHatchlings'Cleft(biez�

配 θrη 鰲 子 甍)afterthemidstreamgroupoflowhillsthatdividesitintotwochannels .

ThreeRivers'MouthLockisvisibleinthesecondpanelfromtheleft.Themostsur-

prisingfeaturesarethenumerousreefsandsmallislandseastofMountZheeand

northofthemouthoftheCaor'erRiver,noneofwhichcanbefoundonmodern

mapsandwhichmaythereforehavebeentransients.Themidbaypeninsulaisalmost

entirelymissing.

Figure6hasanorthernorientationandshowsthesouthernshoreofthebayinthe

late-sixteenthcentury,withthefocusoncoastaldefences.72Therearesomeobvious

errors,suchasthewestwarddeplacementoftheTurtleHatchlings'Gate鰲 子 冂(which

shouldbeapproximatelylevelnorth/southwithMountKan),thatindicatecautionis

requiredinacceptingitsotherfeaturesatfacevalue.Thesefeaturesare,however,

striking.TheNarnsha南 沙peninsuladoesnotexist,andthreerivers,whosemouths

aremarked`A',`B',and`C',emptyintotheQiarntarngRiverwherethepeninsula

nowis:`A'totheeastofMountCharng長 山andwestofMountKan龕 山;and`B'

and`C'tothewestandeastrespectivelyofoneofthegroupsofsmallhills(eitherthe

Taihhershan太 和 山whichliesonaIinebetweenMountKanandthenorthernextremi-

tyofMountMaa'an耳 鞍 山,ortheShahngfangshan上 方 山andtheNanpirngshan南

屏 山)thatarelocatedwestofMountMaa'an.Thetopographyshowsthatthe`Mount

Maa'anBeacon'(labelled`H')isnotplacedonthesummitofMountMaa'anbuton

oneofthesesmallhills.Theserivers,liketheSmallWestRiverthatentersthebayeast

ofMountMaa'anandisclosedbytheThreeRivers'Lock(labelled`J'),allappearto

beisolatedfromtheseabylocks(doublelines).Theonlyseawallspecificallyindicated

isthataroundtheeastwardbendoftheQiarntarngnorthwestofXiaoshan(single

line),which(seemingly)continuesdowntothelockonriver`A'eastofMountChar-

ng.ItwouldappearthatthemouthoftheCaor'erRiverismoreopenthanithasbeen

inthetwentiethcentury,wideningmarkedlyatClamInletHarbour(Chengpuugang

蟶 浦 港,labelled`K')facingThreeRivers'Harbour三 江 港,thatthecoastalsnadbarsso

evidentthereinmoderntimeshavenotyetbuiltup,andthatthelowersectionofthe

Caor'erRiverhasnotyetformedthemeanderssoevidentinFigure1.Thispatternfits

betterwiththatofthe`new'mapreproducedintheThreeRivers'Lock,ratherthan

71Zhehjiangtongzhih浙 江 通 志[ComprehensivegazetteerforZhehjiangprovince】(Shahnghaai:

Shangwuh,1934),j.1,pp.200-1and172-3.

72GuhYarnwuu,CommanderiesandPrincipates,ceh32,Zhehjiangshahng
,pp.lla-12b.



Fig.6.ThesouthshoreofHarngzhouBayinthelater16thcentury.
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Fig.7.The`OldMap'oftheThreeRivers'Lock,sixteenthcentury.

(Theorientationistowardsthesouth.Theprojectionmaybeapproximatelydescribedasamappingonto

theinsideofaU-shapedbasin.PartofShaohxingcitywallisvisibleatthetop.Thelockisthelarger(and

lower)ofthetwocomb-likestructuresvisiblenearthecentreofthemap.(Thesmalleroneisa`sluice'

(dooumern跿lzaE).)Thewalledtowntotheeast(left)ofthelockisThreeRivers'Guard(Sanjiang-suoo三 江

所).Thedoublelinerunningeastfromthetownwallisasea-wall.TheCaor'erRiverentersthesea`vertica1-

ly'betweenthelefthandspitofland(whereLihhaaistation瀝 海 所stands)andthesearunningalongthelef-

thandmargin.Notethegraphicconventiondifferentiatingriverwater(parallelundulatinglines)fromsea-

water(fan-likesegmentsofconcentriccircles).Thesouthshoreofthebayrunsalongthebottomofthe

map.ThecityattheupperrighthandcornerisXiaoshan,andthetextbelowitnotesthat"todaythewatersの 　
oftheQlarntarngRiverexitthroughtheMajorNorthGate.)

the`old'one.(SeeFig.7and8).73

FiguregshowsthenortherncoastataboutthesameperiodasFigure6(thecar-

toucheontheupperleftreferringto`Japanese'piratesin1549as"first"attacking).74

73

74

CherngMirngjiuu,ThreeRiversl一 丿Lock,shahng,shahngノ.,la-4b.

FahnLair範 浹,comp.,Liaang-Z加 励 ααヴ伽g1θ'敏 ααo溜 肋'硼 兩 浙 海 防 美 考 貘 端 【Continuationof

theinvestigationaccordingtocategoriesintotheMaritimedefencesoftheTwoZhehprovinces]

(Huar-zhong.Tairbeei:Cherngwern,1602.Reprinted1983.#482),pp.102-5.
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Fig.8.The`New'MapoftheThreeRivers'Lock,perhapsearly17thcentury .

(Notehowthesandbarsnearthemouthhavebeeneroded,andhowthecoastalvegetationhasdisappeared.
ThearrangementoflocksimmediatgelyupstreamoftheThreeRivers'Lockhasalsochanged ,thoughsome
ofthedetailsarehiddenbywhatappeartobeclouds.)

Itisorientatedtowardsthesouth,andshowsthepeninsula(markedlyforeshortened)

nowstretchingsouthfromShirdun石 」敦,withitsmilitaryencampmentandhead-

quarters,andHaainirng,tohillsnowonthesoutheasternedgeofthepresentNarn-

sha,suchasMountYarn岩(also巌or嵒)山andMountZhee赭 山,withtheirmilitary

beacons.Thestraight-linedistancefromShirduntothesouthendofMountZheeisap-

proximately36kilometers,andthelinerunsdirectlyacrossthepresentmouthofthe

Qiarntarng.Haainirngisseparatedfromtheseabyasubstantialexpanseofsands

solidenoughttosupport8militarybeacons(fengdui烽 堆),indicatedbyaΩsymbol.

Theisolateddrainagepatternoftheeasternhalfofthesesands(left-handpanels)sug-

geststher馮imetypicalofafree-standingbank(suchasthedepositionalislandinthe

modernchannelshowninFigure1).Theabsenceofanyvisiblesouthernshoreinthe

right-handpanelshouldprobablybetakenasacartographicconventionratherthan

anindicationofthegreatwidthoftheriver.Finally,themountainsonthecoastline

west(thatis,totheright)ofMountZheeareunidentifiedandpuzzling.



Fig.9.ThenorthernshoreofHarngzhouBayinthelater16thcentury.
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Fig.10.ThenorthernshoreofinnerHarngzhouBayinYuarntimes.
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Figure10takesusasfarasthedetailedmaprecordgoes.'SItshowsHaainirngin

Yuarntimes(asmaybeseenfromitsdesignationasazhou州`department'rather

thana`county'),inanorthward-facingorientation.Themoststrikingfeatureisthe

wide,gentlyconcave,arcofcontinuousshorelinerunningwest-to-eastfromnorthof

MountShuutoMountShirdunandMountDahjian,separatingthedepartment

capitalfromtheseabyperhaps6kilometers(seeingthatthedistancefromMount

ShuutoHaainirng(Yarnguan)todayisabout12kilometers).Thewholecoastispro-

tectedbytwodykes(shownbyverticallyscoredlines,whichshouldnotbeconfused

withthealmostidenticallinesforthedepartmentboundaries),bothofthemwellin-

land.TheouteroftheseistheSalt-WaterDyke(Xiarntarng威 塘),whichincorporates

theOxBarrage(2>�rbei牛 陂),andtheinnertheFresh-WaterDyke(Dahntarng淡 塘).

Theeasternhalfofthecoastisalsoguardedbyathirddyke,stillfurtherinland,the

NewDaohrernDyke道76人 新 塘.Thereisevidenceofsettlementinthearealater

coveredbytheMajorNorthCleft,suchasChuuVillage楮 村,andvariouspostalrelay

stations(pu舗),and`1andingplaces'(buh歩=buh埠).InSohngtimestherewerealso

twosalternsinthisarea,oneatMountShuuandoneatMountYarn.77Thereisanar-

rayofcloselyalignedirrigationcanals(jiaan筧,moreproperly`bambooflumes',but

thisseemsanunlikelysenseincontext),andcross-dykes(yahn堰),tothenorthwestof

theHaainirng,butthisfeatureseemstohaveleftnodiscernibletracetoday.

FigurellisasketchyoutlineoftheentrancetothebayfromQirn/Hahntimes,

about2000sP,includedinthegazetteersforHaaiyarncountyandHaainirng

department.78MountZheeandMountShuuareshownonthenortherncoast.Lake

Taihappearsunderitspre-imperialnameofJuhqu具 区,andisdrainedbytheSong

River松 江whichismuchwiderthanitistoday.Thereareprobablytwodykes,though
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Haainirngzhouzhih海 宇 州 志[GazetteerofHaainirngDepartment】#591inZhonggguo厂 ノ瀟gzhih

congshu,Huar-zhong(Tairbeei:Cherngwern,1983),j.1,pp.56-7.

Thetranscriptionofthischaracterisuncertain.

GazetteerofHaainirngDepartment,map,p.15.

Haaiyarnxiahuturjing海 劼=具 圏 経[MapsofHaaiyarnCounty】#ssginZhongguorノ瀟gzhihcon-

gshu,Huar-zhong(Tairbeei:Chengwern,1983),pp.20-1,andGa,zettee厂ofHaainirngI)epartment,

pp.50-1.

Fig.11.ThenorthcoastofinnerHarngzhouBayinQirn/Hahntimes.
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thisisspeculative:oneiswhatseemstobeaseawallsouthofMountJin金 山,but

labelled"ImperialWayoftheFirstEmperor"(Sh�uarngchirdaoh始 皇 馳 道),andthe

otheralonginlandbarrierthatrunsfromQiarntarng(銭 唐 【onlyalteredto塘inTarng

timestoavoidtheuseofthedynasty'snameDtocutofftheSanMaor三 柳inlet.Early

inthe十firstcenturythecapitalcityofHaaiyarnwasdrownedbytheDangLake当 湖

(somesourcessaytheZherLake柘 湖)andhadtobere-establishednearby.TheGuu

River谷 水appearsonlyasaname,westofGaanpuu橄:浦,butonamapforHaaiyarn

foraslightlyearlierdate79thecourseisshownflowingdownfromalakeintothebay

atthesamepoint.Thegeneralimpressionofthenorthcoastisthusofalowlyingarea

fulloflakes,opentothetidesandhencesomewhatsaline.

Weturnnowfromthecartographicrecordtothedocumentaryrecord.

Inthe十firstmillennium,andprobablyforsomeconsiderableperiodoftime

beforethis,itseemsthattheQiarntarngRiverdebouchedthroughthesea-gatebet-

weenMountKanandMountZhee(subjecttothecaveatexpressedinthesectionon

thegeographicalcontextabove).ThiswasknowninQingtimesastheMajorSouthern

Cleft(narndahmern南 大 疊).Inthecourseofthefirsthalfofthe十secondmillen-

nium,itbecamesiltedupandafter1620theriverdebouchedthroughtheMinorCen-

tralCleft(thongxiaaomern中 小 甍).ThehistoryoftheNarngaang南 港isunclear,but

itwassaid,in1734,tohave"longagobeenintermittentlyusedbyshipscarrying

firewoodorsalt."80Betweentheearly1690sandthemiddleofthe-eigteenthcentury

therivershiftedagain,thistimetotheMajorNorthernCleft(beefdahmern北 大 甍).

Itseemsthatinthelate-eighteenthcenturythischannelranimmediatelywestand

northofMountHerzhuang河 庄 山asnow,81ratherthansomewayawayfromitasin

theearlierpartofthiscentury.

Asummaryofthishistorywasgiveninareportmadetotheemperorin1733by

Haaiwahng:海 望andhiscolleagues:82

Thesurplusvitalenergy(qih气)intherootsofthemountainswouldseemtoresemblethe

drawn-outfibresofsilkfloss,sothatwhenthetidespassthesedimentaccumulates.Itmay

happenattimesthatthereisapassagethrough,butitwillsubsequentlybecomeblocked

again.

Thus,ifthewaterdoesnotgosouth,itgoesnorth.Ifitgoessouththereare,however,

MountKanandMountCharng(常 山,presumablyfor長 山)todefendagainstit.Ifitgoesnorth,

thereisonlythelineofsea-walls,anditiseasyintheextremeforthewatertobreakinand且ood.

Atthepresenttime,theMa/orSouthernClefthasalreaめsiltedup【emphasisadded】and

becomelevelland.Sometensofyearsago[thatis,circa1700],somewaterwasstillpassingin

andoutoftheMinorCentralCleft.Thewaterhasgraduallyshiftedtothenorthsincethen.

ThemulberryfieldsandcottagesoftheMajorNorthernClefthavealreadybecomeanex-

pauseofopensea.Wefearthatshoulditbedesiredtoblockoffthewildwavesoftheopen

ocean,tocauseittoreturntothecentralchannel,itisbeyondhumanpowertodoso.
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MapsofHaaiyarnCounty,pp.24-5.

Haainirngxiahnzhih海i守z具 志[CountygazetteerforHaainirng】(Huar-zhong.Tairbeei:Cher-

ngwern,1765.Reprinted1983.#XXX),p.500.

Arecordofthesea-wall,pp.361and365.

Haainirngcountygazetteer,p.491.
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Withthisasanintroductionwenowturntodescriptionsofspecificperiods.Guh

Zuuyuh,s頤 祖 禹geographicalhandbook,compiledintheseventeenthcenturybutfor

readersofthehistories,andevidentlyreferringtoanearlierperiod,saysofMount

Kan:

ItlooksdownontheQiarntarngRiver,andrisesuptofaceMountZheeinHaainirngonthe

otherside.Therearesmallhillsalongitsflank,calledtheTurtleHatchlings'Hills(bieh.z�

5加 η1獗 子 山).Theriverflowsoutbetweenthem.ThereforethisisknownastheTurtleHatchl-

ings'Gate,ortheSeagate.ItisthelockandkeyoftheQiarntarng.83

ElsewherehenotesoftherivernearXiaoshanthat

Intimespastitwas301�road[thatis,about19kilometers].Inrecentyearstide-bornesedi-

menthasgraduallyaccumulated,anditislessthan201�cross[lessthan13kilometers].The

broadestpartofthemouthontheseawardsideisalmost701�.84

InGuhYarnwuu'santhologyofdocuments,assembledaboutthesametime,hecites

anearliersourcethathastheeldersofHaainirngsaying:

MountZheeisinthesouthofthecounty,andisthegatewayactuallyusedbytheriver.To

theeastliesHuarngBay(HuarngWan黄 湾),aharbourwithaccesstothesea.Thesetwoend-

pointsare1401�part[90kilometers],butthereisnointermediarycitywallthatcanbe

defended.Whenthe`Japanese'maderaidsinearlieryears,theywouldfirstspeedtoMounts

KanandZhee,thentakepossessionofMountShirdun石 燉 山.85

Thissuggeststhat,atthetimetowhichthisrefers(sincethepirateswereactiveintwo

mainwaveseithertheearly-fifteenthorthemid-eighteenthcentury),thecoastlineran

unbrokenfromMountZhee(nowhalfwaydownthewestshoreoftheNarnshapenin-

sulaonthesouthernsideofthebay)toMountShirdun,partoftheJianshangroupon

whatistodaythenorthernshore.

Thedocumentaryrecordisthusbroadlyinagreementwiththemapsconsidered

above.Italsoamplifiesit.Thus,withrespecttoFigure11,theSaltwaterDyke(xiarn-

tarng威 塘),setbackslightlyfromthecoast,anditswesternsectorrunningfromjust

southofHaainirngcitytothewesternslopesofMountShuu,thensouthtotheeastof

MountHerzhuang,issaidtohavecollapsedsometimebefore1299buttohavebeen

rebuiltin1327,860r1329/30.87TheGeographicalDigeststatesthatthisdyke,andthe

adjacentFreshwaterDyke(dahntarng淡 塘)replacedtheTarng-dynastydykethathad
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GuhZuuyuh願 祖 禹Dursh�angyuhノ'妙 α碗 漢 史 方 輿 紀 要[GeographicalDigestforReadersofthe

Histories](1667.Reprinted,Beeijing:Zhonghuarshujur,1957),p.3836.

GuhZuuyuh,GeographicalDigest,p.3837.

GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangshahng,p.2a.Manyoftheso-called

`Japanesepirates'(wokouh倭 寇)wereinfactChinese
,especiallyinthe16thcentury.SeeIshihara

Michihiro石 原 道 博,Wak�` 寇 【The`Japanese'Pirates](Tokyo:YoshikawaK6bunkan,1964),whoalso

hasachronologicalappendix.Therewere.forexample,attacksonHaainirngandZhahpuuin1443

and1446,thenlateronShaohxingin1523,Zhahpuuin1524,Harngzhouin1542,Zhahpuuin1545,

Shahngyurin1551,Qiarntarng,Zhahpuu,Haainirng,Yuryaor,Gaanpuuin1553andfollowingyears.

Haainirngcountygazetteer,p.464.

GuhZuuyuh,GeographicalDigest,p.3767.
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beenmostlydestroyedinthetidaldisastersoftheearly-eleventhcentury.Whenthe

SaltwaterDykewasrebuilt"theseasandsonceagainroseuprapidly[outsideit],so

anycollapsecouldbeavoided.Forthisreasonthenameofthedepartmentwaschang-

edto`SeaPeace'[Haainirng]."88

ThenorthernbankoftheQiarntarngRiverimmediatelyinsidetheMajorSouthern

Cleftisinadequatelycoveredbythemapsavailable(apartfromthesketchinthe1579

prefecturalgazetteerforHarngzhou),andreconstructingitfromdocumentary

sourceshastobeprovisional.Thesectiononlandroutesinthe1529gazetteerforRer-

nhercounty仁 和 具(oneofthetwoprefecturalcountiesofHarngzhou)saysthat"to

thesoutheast[ofHarngzhoucity]onegoestoStoneBridgeatMountZhee,reaching

theborderofYarnguan[Haainirng]after661�."89(Therewasalsoawater-route

alongtheTangcunDyke湯 村 塘).ThissuggestsacontinuousshorelinefromHar-

ngzhoucitytoMountZhee.ThesamesourcealsoindicatesthatRernhercountycon-

tainedcantons(1�｢)called`MountZhee,(inCharnglehruraldistrict一 民 尿 多)and

`Seagate,(inLirnjiangruraldistrict盗 江 多)
.90

Thisbankwasunderattackfromatleasttheearly-twelfthcentury.Accordingtoan

officialwritingin1116,"inrecentyearsthehydrologicalcircumstanceshavechanged

somewhat.FrompassingouttotheseabyMountZhee,thewaterhasturnedand

gatheredatYarnmern巌/嵒/岩 門andBairshir白 石intheareaalongthenorthern

bank.Thedamagedonetothecommoners'farmlandandtothesalternsextends301�

fromeasttowestandmorethan201�romsouthtonorth."In1117theprefectof

Harngzhouobservedthat"thetownofTangcun,andYarnmern,andBairshirlie

alongsidetheQiarntarngRiverasitmakesitswayouttothegreatsea.Dayandnight

thetwotideshavelittlebylittlegnawedthemawayandencroachedinland."91This

situationworsenedaftertheendofthefourteenthcentury:

CharnglehdistrictisclosetotheQiarntarngRiveronitssouthernside,andfromtheclosing

yearsoftheHorngwuureign-period[about1390]until1409intheYoonglehreign-periodit
wassmittenbytheriverandthetides.Thedykedbankswerebrokendown...lnthefifthlunar

monthof1414Heaven-Natureunloosedtorrentialrainsandmercilesswinds,Thelightning-

swiftriverandthetidesoverwhelmedthelevelland,thedeepwaterreachingmorethan101�

fromsouthtonorthandover501�romeasttowest...Manyoftheinhabitantsweredrown-

ed.Therewerecountlessdeaths,andthesurvivorsfled.Dwellingsweresweptawaywithout

trace,andthefarmlandwastotallysubmerged.92

ThustheMinorCentralCleftandtheapproachtotheMajorNorthernCleftwerebe-

ingopenedfromthelandwardsideatthistime.

Ontheseawardsidethelow-lyingflastalongthenorthcoastoftheouterbaywerethe

firsttobestrippedaway.ThusaSohng-dynastygazetteerrecordsanextensivelossofland
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GuhZuuyuh,GeographicalDigest,p.3767.

Rernherxiahnzhih仁 和 具 志 【Rernhercountygazetteer】,#179inZhonghuarfangzhihcongshu,Huar-

zhong(Reprinted,1975.Tairbeei:Cherngwern.),p.55.

Rernhercountygazetteer,p.53.

GuhZuuyuh,GeographicalDigest,p.3760.

Rennhercountygazetteer,p.390.
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southeastofHaaiyarn,includingirrigationsystems,"nowallsubmergedinthesea."93

Thismayhaveremovedtheouterdefencesofthenortherncoastoftheinnerbay.A

benchmarkfortheinnerbayisprovidedbytherecordthatwhenthesea-wallforYar-

nguan(Haainirng)wasrebuiltin721itwasatthattime301�outhofthecity(whichis

todayonthesea-coast),andtheseawasafurther101�outhofthewall.94Someero-

sionwasnoticedin1122,95buttherealassaultbeganearlyinthethirteenthcentury:

In1219theseaatYarnguanforsookitsancientcourse,andthetidesrushedinacrossmore

than201�flevelland,reachingintheirincursionsasfarinasthecountycapital.Thecreek

atLurzhougaang芦 洲 渇,andanumberofsalterns_werealldestroyed.MountShuuwas

engulfedin[`surroundedby'?]thesea.Almosthalfofthedwellingsandfarmlandswerelost.

Thesaltwaterreachedfourprefectures.Theprefectsofthattimereportedthat,"...Lastyear

thewatersofthesearosesuddenly,andrushedinacrossthesandyshores,eachbreakthrough

carryingitinafewtensoffeetfurther,fordayafterday...Themightofthetidespressesin

ontheinhabitants.Ifthespringtidesshouldirruptwithangrilybubblingwaves,anda

typhoontobackthem,inspiringaconvulsionofnature,itisallbutinevitablethatfor1001�

thecommonfolkwillbeburiedinthegutsofthefishes."96

In1222,whenthetidesbrokeinagain,LiurHouh苅 厘,theintendantofZhehxi,told

theemperorthatthethreatwastothewholeareatotheeastandsouthofLakeTaih,

whichmightberendereduncultivablebysalinationifnothingweredone.97

TheoverallpatternduringtheMirngandtheYuarncanbesummarizedbyquoting

ChernShahn,s除 善Discu.∬ionofSea-Wa〃 汐,writtenearlyintheseventeenthcentury:

ThecountycapitalofHaainirngborderstheseaonitssouthernside...Thesea-wallisonlya

hundredpacesawayfromthecitywall.EastwardsitgoesasfarasHaaiyarn,andwestwards

totheQiarntarngRiver,stretchingnorthtosouthfor1001�.Tothesouthwestofthissea-

wallisMountZhee,whichfacesMountKantothesouth.Thesemountainsenclosethesea-

gatebetweenthem,wherethetidesentertheriver'smouth.

Theoristsaverthattheseaisclearoutinthevastnessoftheocean,98butthatwhenitarrives

hereitisconstrictedsothatitcannotdoasitwill.Itforthwithturnsbackeastwardsinanger,

reversingitsdirectionofcirculation.ThereisalsoMountShirduntoobstructit,sothatit

becomesstillmoreenragedandthereuponstrikesinunstablefashionbotheastandwest.The

damagethatthisdoesisconcentratedonHaainirng.

Iwouldobservethat,accordingtotheoldgazetteer,thereweremorethan201�fsand-

fieldsoutsidethesea-wall,andthatonthelandwardsideofthesesand-fieldsthereweremore

than1600r170ging頃990ffarmland,pastures,andorchardsofmulberries,silk-thornsand

93
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GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,pp.3b-4a.

Haainかngcoμ ηζソgazetteer,pp.461,463.

Haainirngcou〃 リノgazetteer,p.1663.

GuhYarnwuu,Commanderiesand1)rineipates,Zhehjiangxiah,pp.42ab.CompareHaa'〃irngcoun一 ロ 　
り,gazetteer,p.463="The401ゴ'southofthecountycapitalhaveturnedentirelylntosea.

GuhYarnwuu,Commanderiesand・P厂incipates,Zhehjiangxiah,PP.42b-43a.Compare・Haainirng

counζ アgazettee厂,p.463.

Thediscolorationofthecoastalwaterduetoitsloadofsedimentisstrikinglyvisil)lefromsatellite

photographs. へ
lqing=100moou田=apProximately7hectares.
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jujubes.{Solongastherewasthisexternalprotectionforthesea-wall,thetidescouldnotim-

pactonitandwashitaway,andtherewaseveryassurancethatwhatwasonthelandward
sideofthestonesea-wallcouldendure.
Today,thesand-fieldsandpastureshavebeenentirelysweptawaybythesea.Theprotecting

sandshavetotallydisappeared.Lifedependssolelyuponthisgirdleofnewlyconstructedsea-wall.

Ishallnotrecordtheconstructionsanddestructionsofthesea-wallsinceSohngandYuarn
times,}100butfromtheHorngwuureign-period[1368-99]totheWahnlihreign-period

[1573-1619],theseahaschangedonfiveoccasions,andthewallhasbeenrebuiltfivetimes.101

OnesourcesuggeststhatthemouthsoftheQiarntarngwerebecomingblockedasear-

lyasthebeginningofthefifteenthcentury.In1420anofficialfromtheMemorials

Officereportedthat,"inthepasttherewereseawaysatMountZheeandMountYarn-

mern,buttodaybothareclosedbysediment,andsothebehaviourofthetideshas

becomestillfiercer."1021nspiteofthis,itdoesnotseemlikelythattheNorthernMajor

Cleftwasalreadybeingusedbythistime.Evidencethatitwasnotisprovidedbyalet-

terwrittensometimeintheseventeenthcenturybyZhangCihzhong帳 次 仲,whowas

anativeofHaainirng:

TheseaatourcountyofHaainirngisnomorethananarmofthegreatocean,but,whenthe

tidesstrikeandthesandsaregnawedaway,oneatonceseespeople'sfieldsandtheirhouses

beingsubmerged...Tothewest,MountsKanandZheefaceeachothersouthandnorth,

enclosingthesea-gatebetweenthem,themouthwheretheseaenterstheriver.Totheeastare

MountShirdunandMountsDahjianandXiaaojianrisingupunexpectedlyinacornerofthe

sea,andformingtheentrancewaythroughwhichtheseacomesintoHaainirng.Thetiderises

intheeastandpassesZhahpuuandGaanpuu,beingconfinedwithinthe`EightMountainsof

theNearbySea'(ノihnyarngbashan近 洋 八 山 【probablythexiabashan下 八 山offZhahpuu]).

TheQiarntarngRiverdrainsouttothewestof[itsconfluencewith]thePuuyarngRiver.los

ItpassestheYarnForeshores(ア αr班 αη 尸z灘)1(Mandsoexits【intothesea】 .TheYarnCleft

(yarnmern巌 畳)isconstrictedbetweenthespaceofthesea-gatebetweenMountKanand

MountZhee.Theentranceisexceedinglynarrow,andofsuchanatureastocompel[the

waves]tostrikeagainsteachother.Since[thewaves]havecomefromfaraway
,theyin-

evitablygrowtumultuousandangry.Forthisreasontheystrikeaboutinswirlingfashion,

withadashingnoise,andthereisthemenaceoftheirburstingthrough[thesea-wall]...

Thecountycapitalisboundedbyasea-wallahundredpacestoitssouth...Thesectionof

severaltensofl�earthecityislockedbythe[two]MountsJianattheeast,andsecuredby

MountZheeatthewest,makinganembracingarc[whoseends]protrudeout[intothesea].

Thecountycapitalistothenorthofthesetwomountains,thethreeofthemconstitutinga

three-sidedd�g鼎vesselthatisstruckatanobliqueanglebythewater.Theareaoutsidethe

citywallhasbecomeaheadland-enclosedbay(aoh'wθ1礇 隈)forthesea.

WhenthetiderushesintotheYarnCleftitisheldfastbytheoutflowoftheriver,whichit
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ThepassagewithinbracesonlyappearsintheHaainirngcountygazetteer,p.471.

GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,pp.47ab.

GuhYarnwuu,CommanderiesandPrincipates,Zhehhiangxiah,p.46b.

AtthisperiodinthesouthwestcornerofXiaoshancounty.

ProbablyattheLowerYarnFamilyBay(xiahYarnj曾iswan下 尸 家 湾)ontherightbankobliquelyop-

positeMountWerntarng文 堂 山.SeeHarng-zhouprefecturalgazetteer(1898),maP,P.256.
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strikesagainstandthenreturnsnorth.Theseseveraltensofl�reattackedfromthreesides,

andsoitisthatweconstantlyseethesea-wallbeingbrokendownhere.los

TheThreeRivers'Lock,quotedaboveinthesectiononthegeographicalcontext,puts

thedateofthechangeat1692-5.

Therewasaperiodofabout50yearsinthemiddleoftheseventeenthcenturydur-

ingwhichthepressureonthenorthernsea-wallisreportedashavingbeeneased.Ac-

cordingtothecountygazetteerforHaainirng:

Afterthesea-wallofHaainirngcountywasrebuiltin1664,theareaoutsideitwascovered

withprotectivesandsthatpiledupforseveraltensofl�.Thelocalpeoplebuiltshacksonit,

totheextentofseveralhundredsoffamilies.Thissettlementwascalled`TheVillageWithout

AName.'Neartothedykethesandgraduallybecamelesssalineandcottonwascultivated.

Onthenewsandsalongthesea-shoretheyreducedbrinebyevaporationandboileditto

makesalt.Peoplegarneredtheseprofitswithoutanylongerbeingawareofthemenace

presentedbythesea.Inthisyear[1715]thewind-driventidessuddenlyirrupted,andthesea-
wallwassmashedthrough.

Therefollowedaperiodofinstability:

From1720to1721theprotectivesandsweredemolishedeachdaybyahundredfeetormore,

evenbyseveralhundreds...After[1724]thetidesstrucknorthwardseveryday.Theprotective

sandsweresweptawaywithoutaremnantleft.Thedykewasrepeatedlyrebuiltand

repeatedlybroken.106

In1720thegovernorofZhehjiang,ZhuShin朱 軾,reportedtotheemperorthat,
"
recently,onaccountoftheblockagecausedbythedepositionofsilt,theriverwater

andthetideshavebeenmadetomoveentirelytothenorthernbank."107Thissounds

likeadecisiveshift,butinfacttherefollowedtwodecadesofstrenuouseffortsto

redirectbothriverandtidesbacktotheMinorCentralCleft,especiallybydredging.

In1733,forexample,sometimeafteranearliereffortatclearingthecentralchannel

startedbyZhuShihhadbeenabandoned,theYongzhehngemperorobservedthat:

Ifwedredgeaninductionchannel(y�her引 河)intheMinorCentralCleftinadditionto

[othermeasuresproposed]andthusdividetheflowoftheQiarntarngRiverintothesea,soas

toreducetheforceofthewater,itwouldseemthatthiswouldalsoofferadvantages.los

Hissuccessor,theQianlorngemperor,wrotein1762that"inrecentyearsthepattern

imposedbythetideshasbeengraduallypressingintotheMajorNorthernCleft,"109

anditisclearduringthemiddleofthecenturytherewasaperiodduringwhichthe

flowsmovedaboutconsiderably.Laterinthesameyeartheemperorwroteasummary

historyofthesechanges,muchofitbasedonhisownpersonalobservations:
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ARecordoftheSea-Wall,p.667.
Haainirngcountygazetteer,pp.474-5.

Haainirngcountygazetteer,p.477.
ARecordoftheSea-Wall,pp.323-4.
ARecordoftheSea-Wall,p.331.
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Afterl745,andpriorto1757,theseawentthroughtheCentralCleft.ThepeopleofZheh-

jiangremarkedthatthiswasmostfortunateandsomethingexceedinglyhardtoobtain.I

madevisitsontwooccasionsin1757toobserveit,andtooffermycongratulationsonthis

goodfortune[totheGodoftheSea].Ididnotdaretobecertain,however,thatthissituation

wouldlast.Notlongafterwards,intheautumnof1758,therewerescarsinthesediment110pil-

eduponthenorthernheadlandofMountLeir雷 山;111andinthespringof1759【thetides】

pressedexclusivelythroughtheNorthernMajorCleft.Theprotectivesandsalongthenor-

thernshorewerelittlebylittlescouredaway.Thesehadbeenthedefenceforthesea-wallof

woodenbilletsandthestonesea-wall.Atthismomentitwasnolongerpossibletodelaythe

conversionofthesectionofthewallthatwasmadeofwoodenbilletstostone,ilz

Themainchannelseemstohaveoscillatedbetweennorthandsouthupto1765,butby

17800rthereaboutsithadsettledintoessentiallythemodernpattern.113

Thepresent-daycourseofthelowerQiarntarngRiveristhusonlyalittlemorethan

200yearsold.

3.HydrologyandHydraulicEngineering

Estquoqueutipositmagnuscongestusharenae

fluctibusadversisoppilareostiacontra,
cummarepermotumventiscuitintusharenam.

[ltisalsopossiblethatavastconglomerationofsand
blocksupthemouthsoftheriver,flowinginadirection

oppositetoit,whenthesea,agitatedbythewinds,

castsupthesandshorewards.]

Lucretius,Dererumnatura,vi.724-6.

Themostimportantformsofhumaninterventionprobablyaffectingtheevolutionof

thebaywere(1)thestabilizationofpartsofthecoastlinewithsea-walls,and(2)the

reductionofthepeakdischargeofsomeoftheriversemptyingintoit.Thisstatement

isbasedonthehypothesisthattherelativestrengthsoftheforcestendingtomakefor

thedeposition,orremovalof,sedimentinthevariouspartsoftheinnerbay,were

oftencloseenough,toequilibriumfortherelativelysmalleffectsofman-madestruc-

turestobesufficient,insomecases,toalteratrendorarrestit.Thishypothesisseems

reasonableasregards(1),thoughanumberofseawallssuccumbedtotheattacksof

thesea.Asregards(2)itshouldbetreatedasspeculative,thoughthereishistorical

evidencetosupportit.

Anexampleofthecausalmechanismthatwearesuggestingwasimportantisgiven

intheWahnlihreign-periodgazetteerforShaohxingprefecture:

In1457theprefectPerngYih彭 誼hadtheWhiteHorseMountainLock(わ 伽naa一 吻 〃zhar
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Suchscarswerethoughttoindicatetheimminentremovalofthesedimentinwhichtheyappeared.

LocatedeastofMountCharnji禅 几 山andonthenortheastextremityofthesouthbankoftheCen-

tralCleft.SeeHaainirngcountygazetteer,pp.74-1.

ARecordoftheSea-Wall,p.342,andcomparep.351.

ARecordoftheSea-Wall,p.353.



ENGINEERINGTHESEA 123

白耳 山 同)builtinordertoblockoffthetidesatThreeRivers'Mouth.114Eastwardsofthelock

[theseawardside]itallsiltedupandbecamefarmland.Afterthistheriver'swaterwasno

longerindirectcontactwiththesea.1's

WhiteHorseMountainLockdidnotlastlong,however,beingderelictbythesix-

teenthcentury.116

Theentiresouthshoreofthebaywasenclosedbyasea-wallabout5001�(i.e.,over

322kilometers)long,runningfromitswesternterminusatMountCharngto

Dihnghaai定 海(modernZhehnhaai)atitseasternend.Fortheperiodthatconcerns

us,asectionofsome61,600feetprotectingtheareathatisnowShaohxingprefecture,

andsometimescalledtheHouh-SeaSea-Wall(houhhaai-tarng後 海 塘),wasbuilt401�

northoftheprefecturalcapitalintheearly-thirteenthcentury(replacingtheearlier

Tarngwall).Itwassaidthat,being"ontheshoreofthegreatsea,""ifitisnot

repairedingoodtime,thefieldsandcottageswillbedrowned."ByMirngtimesabout

onethirdofitwasfacedwithstone.ll'Thepurposeofthewallwasmainly"tokeep

the[fresh]waterinandtoirrigatethefields."'is

Apassagethatmayrefertotheeffectsofinstallinglocksorsluicesontheriversemp-

tyingintothesea-gateoffthemountainsofthesouthsideisquotedintheHaainirng

countygazetteerasanotetoanentrydated1500:

Formanylongyearstherehavebeencounter-currentsandunmovingaccumulationsofwater

(suhhuirtirngxuh泝 涸 渟 瀋).Thestreams119haveallthrownoutsand-barslikeobstructing

walls.Thustheriver-mouthhasbecomeconstrictedandthetidesconstrainedsothatthey

strikewhenre且ected(faanj'i反 缶)againsttheconcaveshore(wei'an隈 岸)ofYarn'guan

[Haainirng],iao

Weprovisionallytakethisaspointingtothereductioninthecompetenceofthe

streamsdischargingintothesouthernsea-gatechannel,perhapsbecauseofsluiceand

lockconstruction.

Thesea-wallwasonlythefinalcontrolmechanismintheirrigationsystemcreated

fortheShaohxingplain,whichhadadvancedslowlynorthwardsfromthealluvial
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ThequotationfromMaaYaohxiangbelowdescribesthislockaslyingto"thenorth".CherngMirng-

jiuu'sThreeRivers'Lock(xiah,xiahj.,p.34a[insequence,thegivenpaginationbeingfaultyhere])

saysthatitis451�orthwestofShanyincountycapital(i.e.Shaohxing)atthefootofBairmaaMoun-

tain.

Shaohxingfuu,zhihq;,府 志[ShaohxingPrefecturalgazetteer1#520,Huar-zhong.(Tairbeei:Cher-

ngwern,1597.Reprinted1983),p.591.

GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,p.48a.

GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,SOa.Thetermtaken(tentatively)to

indicatefacingiszouh/zhouh甃whichmeans"awell",and"torepairawell".

GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,p.41b.Therearesimilarcomments

intheGuhZuuyuh,GeographicalDigest,pp.3833-4.

Thecharacterinthetextisunclear.Z加 σ'渚 溪("allthestreams")maybeZheeqi赭 溪("[Mount]

Zhee'sstreams"),butMountZheeistoosmalltohaveanymajorstream,soweadoptthereading

given.

Haainirngcountygazetteer,p.469.
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fansatthefootofthemountainsformorethanamillenniumasthetidalwetlands

werereclaimedforfarming.AhistoricaloverviewofthisprocessisgivenbyMaa

Yaohxiang具 莞 相,writingatanunknowndatebutbeforethemiddleoftheseven-

teenthcentury:

ThewatersourcesofGuihji[Shaohxing]flowfromthesouthwesttothenortheast.Inancient

timestheywereindirectcommunicationwiththesea.Theinrushandthedrainagewerenot

regulated,whichharmedthecommonfolk.After【Later】Hahntimes,whenMaaZhehn旦 臻

hadbuiltMirrorLaketoreceivethewateroffthemountains,sluice-gateswereinstalledalong

thedykes,beingopenedandshutattheappropriateseasons.Whenwaterwasinshortsupply

theydrainedthelaketoirrigatethefields.Whenwaterwasplentifultheyclosedthelakeand

drainedwaterfromthefieldsintothesea...

Latertheyalsobuiltthesea-wallandopenedYuhshanSluice[theprincipalcontrol-point

forwaterfromthesouthenteringtheQianqingRiver,about331�orthofShaohxingcity

andMirrorLake].Afterthistheembankmentsofthelakeslowlyfellintodisrepair.Though

therewereproposalsintheSohngdynastytorestorethelake,ithadbythistimebecomeun-

necessary.ThereasonforthiswasthatthewatersflowingintoGuihjibydiversechannels

wereseveraltensinnumber...

...Onemaysaythatthosefieldsthatliealongthefeetofthemountainsarewateredbytheir

springs,whilethosethatbordertheseaaresuppliedbythestreamsthatbranchfromthe

former.Theselatter,havingobtainedwhattheformerhasaccumulatedforthem,arealso

sparedthedisasters[i.e.,spateflooding]thatafflicttheformer,bothofthesebenefitsdepen-

dingonthesea-wallalongtheHouhSea(houhhaai后 海 【i.e.,HarngzhouBayD,whichboth

storesthewateranddischargesit.

Forthisreason,whenpreviously,undertheHahn,therewasnosea-wall,itwasessentialto

buildMirrorLake[asareservoirforfreshwater].Intheselatertimeswhen,sincetheSohng,

therehasbeennoMirrorLake,keepingthesea-wallingoodrepairhasbeenessential.la'

ButthelossofMirrorLake,throughthedepositionofsedimentandthereclamation

ofitsareaasfieldsbythemorepowerfulofthelocalfarmers,ledtoincreasedflooding

intheplainbelow.ThiswasintensifiedbychangesinthepatternofflowofthePuuyar-

ngRiver(whichwasalsoknownastheWaan浣 江initsuppercourse,andasboththe

Qiarnqing銭 清 江andthexixiaao西 小 江,or`westSmallRiver',initslowercourse),

whichnowcamenorthandthen,turningnortheast,flowedacrossthelowerplainat

thistimeinanapproximatelywest-to-eastalignment.MaaYaohxiangdescribeswhat

hadhappenedwhenthelowerPuuyarnghadshiftedtothiscoursefromanearlierone

apparentlynotgreatlydifferentfromthenorthwesternroutethatitfollows,again,to-

day(thoughitwouldhavehadatthistimetohavecircumventedtheQiryahn/Qirx-

iahnmountain):

Therewasafurthercauseforanxiety.AllthewaterofthelakesofthecountiesofPuuyarng

浦 陌 【present-dayPuujiang】andJihyarng曁 旧[present-dayZhujih】usedto且owintothe

JihyarngRiver曁 陌 江 【presumablythePuuyarng],thenturnnorthwestandentertheZheh

River浙 江[theQiarntarng】.Itsconfigurationwascurvi〃nearanditcouldnotgostraightto

121GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,pp.43a-44b.
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itsdestination.laaLateritpassedthroughFisherman'sInletandenteredtheQiarnqingRiver

[i.e.goingnorthandtheneast].TothenorthitwentoutofBairmaa[shan]andotherlocks,

andsoenteredthesea.

Today,however,theselockshavealsosiltedup.Thewaterhasnothroughpassage.Once

therearefloods,ithastofloweastwardsandmakeGuiji[Shaohxing]itssinkhole.Although

thereistheYuhshanSluice,itisnotadequatetodischargewatermovingwest-to-eastwith

suchforce.Everytimethishappens,peoplebreakopenthedykes.Thoughsomelimited

reliefistherebyobtainedfromtheemergency,theyareobligedatoncetorepairthe[dykesof

these】inlets(puu浦)sothattheyarereadytostorewateragain.This,too,isworkthatis

hardtoaccomplish.[Emphasisadded.]

Hereisanexampleof"technologicallock-in",thoughinthiscasetheproblemwas

eventuallysolved.Onceacommunityiscommittedtoasystemofthissort,ithasno

easyoption-barringsometechnologicalescape-buttoallocatelabourand

resourcestomaintainingit,evenifthecostsstarttorise.

ThecountygazetteerforShanyin(thewesternpartofShaohxing)emphasizedthis

problem,whileindirectlyindicatingtheextenttowhichtheflowoftherivershadby
nowbeenseparatedfromthesea:

AfterMirrorLakehadbeendoneawaywith,andmadeintofarmland,wheneverthesprings

[inthehillsaboveit]overflowed,therewasnowhereforthewatertobestored.Itwasjoined
bythewateroftheWaanRiver,whichpouredintotheWest[Small]River...Shanyinthus

becameavastflood.Whenevertherewereheavyrains,thewaterwassoplacedthatitspread

farandwide.WithonlythesinglelockatYuhshan,itwasimpossibletodrainitalloff.lzs

Theterrainwassaidtohavehad`thecon且gurationofawater-jar'(wε 乃ηgx'rηg甕 形).

Between1448and1511atleast13newlockswerebuilttodrainoffthewaterofthe

WestSmallRiverbothtothenorthandthesouth,andtodraintwo`newrivers',one

nearMountKanandonesimplyattributedtoShanyincounty,bothpresumablynorth

intotheSeaGatearea.laaThesemeasureswerenotadequate,andthetemporary

breachingofthedykeswasstillrequiredinemergencies.Accordingtoonesource:
"Th

emouthsofthetwolocks【atBiaantuo扁 傴)施nearYuhshan]arenarrowinthe

extreme.Whenthewaterarriveshereitoverflowsseveralhundred[square]1�.Whenit

reachesthesea-wallithasbecomeaferociousandturbulentcommotionthatisagreat

disasterforthefarmland."125TheShanyincountygazetteeralsocommentedthat
"oncethedykeshadbeenbrokenandthewildtorrentshadfoamedswiftlyaway

,it

wasinevitablethatthechannelswouldrapidlyrundry.Thewearypeoplewerethen

1221nthemiddleofthe十lstmillennium,thePuuyarngRiverenteredaIake,theLirnpuu盗 浦,northof

whereLirnpuutown盗 浦 鎮standstoday,butwhichhaslongsincevanished,andthenpassedthrough

aIlarrowchannelintoFisherman'sInlet(y〃 ηフ翩 潼 浦),alsonowdisappeared,whichinturnemptied

intotheQiarntarngsomewayupstreamofHarngzhoucity.SeeChernQiaoryih'sfiftharticle(sum-

marizedabove)andShiba,Jiarngnarn,pp.554-5,and564.

123GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,47a.

124GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,47ab.

125CitedinGuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,48b.
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burdenedbyhavingtoplugthebreaches,yetbeforethisworkhadbeencompleted

theywouldbesufferingfromashortageofwater."126

Thesolutionlaypartlyinthere-routingofthePuuyarngRiveralreadyreferredto,

theuseoflocksatandneartheMarStream(Marqi麻 溪)127tostoptoomuchwater

comingnorth,andthebuildingoftheYihngxiuhLock(アihngxiuhzharFl宿 同),or

ThreeRivers'Lock(5α η1'fangzhar三 江 同),whose28sluices(dohng洞)wereeachnam-

edforoneofthe28stellarmansions(xiuh宿),acrossthemouthofthePuuyarngat

ThreeRivers'Mouth.Itwasconstructedbetweentwohills(thesouthernoneofwhich

wasasmalloutlier)thatwerejoinedbyanaturalstonepavementintowhichthehuge

stonesofthelock'sfoundationwere`mated'andcaulkedwithasortofpastemade

outofboiledmilletstalksandlimeormortar(hui:灰).1281twas且ankedtothenorthby

anearthwallthatwas4,000feetlongand400feetbroad,reinforcedbyironandlater

bambooinafashionthatthesourcesdonotspecifyexcepttonotethatitwasneeded

becausethemud(naoh潭)ofwhichthisbarrierhadbeenmadeproved"unpredictable

atfirst".Theflowofwaterwasregulatedbymeansofadoublelayerofwoodenplank-

ingineachsluice.Theconstructionissaidtohavebeenhurried:thethresholdon

whichthelockstoodwasnotperfectlylevelandtight;thewoodenboardsleakedand

hadtoberepaired,andsomeofthemreplaced,everydryseason.Theinitialoutlayre-

quiredinmoneywas6,0000uncesofsilverforthelockandthatfortheearthdyke

severaltimesthatamount,bothraisedbyalevyonacreageinthethreecounties

affected.Thelabourwasmobilizedbyconscriptinglocalcommonersonarotating

basis."Withthis,thewaternolongerbehavedviolently,andthesea-wallwasno

longer[deliberately]breachedandrepaired."

Themassivelock(seeFig.12)wascompletedin1537.Theengineeredseparationof

theShaohxingplainwatersystemfromtheseawasnowtotalexceptfortheCaor'er

Riverontheextremeeasternedge.Theresult(atleastontheassumptionofthe

unrigorousbutplausibleprincipleofposthocergopropterhocwastheimmediate

126

127

128

GuhYarnwuu,Co〃imanderiesandP厂inciρates,Zhehjiangx'ah,47b-48a.

LocatedashortwayupstreamofthepointwherethePuuyarngRiverhadbeenre-routed.

GuhYarnwuu,CommanderiesandP厂'ncipateS,ceh50,fuhzhu【appendednotes],60a,note9.The

stonesofthepiersweretapered(yaan刻)wheretheymettheimpactofthewater,"sothattheydidnot
コ 　

fightwithlt.

Fig.12.ThreeRivers'[Mouth]Lock三 江 同inlate-Mirngtimes.

The28sluice-gatesarelabelledwiththe28xiuh宿or`stellarmansions'.Thelockservesasthebarrierbet-

weenthe`innerriver'(Weihher内 河)andthe`greatsea'(dahhaai大 海).Agaugemeasuringtheheightofthe

water(shuuizer水 則)maybeseenatthebottomoftheleft-handpaneLOnthebottomrightoftheright-

handpanelisaland-routerelaystation(luhluhpu陟 路 舗).ToitsleftistheThreeRivers'MilitaryStation

(Sanjiang-suoo三 江 所).OntheseawardendofthefarbankmaybeseentheThreeRivers'PatrolOffice

(Sanjiangxurnsi三 江 巡 司)and,above,itasmalltempletoYuhtheGreat,thetameroffloods.Thecom-

pleaofcourtsandbuildingsattheupperleftcontains,amongotheredifices,ashrinetoTangShaoh'en

湯 紹,恩,theofficialresponsiblefortheconstructionofthelock.(Source:ShaohxingPrefecturalGazetteer

(1719),pp.1624-5.)
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build-upofsedimentdepositsoff-shore:

Thetideswereblockedbythelockandtheearthendyke,andcouldnolongerinsinuate

themselvesupstream.Thismadeitpossibletofarmmorethan10,000moou[withinthesea-

wal1】.Outsidethedyke,wherehillsformedflankingwings,thesediment(yu淤)becamesoil

(raang壤)sothatlittlebylittle【afurther]severalhundredgingoffarmlandcouldbeobtain-

ed.iagThemarshyportionscouldbeusedforgrowingreeds.Thebrinecouldbedrawnoffto

makesalt.Theswampypoolscouldbeusedforfishing.Mulberrytreescouldbegrownalong

theedgesofitsfields,andmerchantscouldtravelonitspaths.130

Giventhisevidenceofseaward-sidelandformationfollowingthelock'sbuildingin

1537,andtheoverallchronologicalsequenceofevents,thereisacaseforsuspecting

thatthefillinginoftheMajorSouthernCleftandtheensuingshiftinthedebouch-

mentoftheQiarntarngRiverin1620totheMinorCentralCleft,mayhavebeenin

parttheconsequencesoftheprecedinghydraulicclosureofthecoastalplainalongthe

southernshoreofthebay,inwhichtheThreeRivers'Lockwastheculminatingin-

stallation.Theseprocessesintheinnerbaywereofcourseinterconnectedwithalarger

patternofeventsintheouterbay-suchastheseparationofHuarngparnshanfrom

thecoast-thatwereoutside,oralmostoutside,humaninfluence.

ItwassaidintheseventeenthcenturythattheeffectoftheworkofTangShaoh'en,

thecreatoroftheThreeRivers'Lock,wasthat"withregardtothehighandlowcondi-

tionsofthewater,heregulatedthemtoproportionalquantities(fenshuh分 数)."131

Whatthismeansisthatthepeakdischarge(ノ1θ 鱈 枷 〃1芍 水=`seasonal且ood')was

replacedbyamanagedr馮ime.InthewordsofCherngMirngjiuu,inthelater-seven-

teenthcentury:

Inyearspast,boththeseaandtheriver-channelweredeep.Todaythesedimentaccumulates

easily,andmakesuseoftheflowing[river一]watertoscouritclear.Thewaterofsummerand

autumnis,however,closelylinkedtofarmingoperations.Itisnecessarytoconserveitwitha

grudgingparsiomony.Whenwinterhascome,thenthereisnocausenottotaketheboards

[inthelock-sluices]downandtodesistfromcaulking[thefissuresinthem]with

mud...Beforethepeakdischargeisfinished[intheearlysummer],thelock-gatesareclosed,

butcaulkingisnotnecessary.Oncethepeakdischargeispast,itisessential,oncethegates

havebeenshut,tocaulk[thecracks]...[But]openingandshuttingoughttofollowthepar-

ticularseasonalconditions.Itisnotrighttoadhereinflexiblytoasetpattern.132

Themanagementofthelockhadobservableeffects.AsCherngwrote:

ItisnowahundredandsometensofyearssinceHisHonourTangbuiltthegreatlock,and

renovationhasbeenundertakentwiceinthespaceofthistime...Overtheseyearsthetides

havecausddifiiculties,withsedimentblockingitup,theproblembeingthatthereisno

strategyfordredgingitclear...

129
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131

132

Oneging=100moou,hencesayanother20,000to30,000moouinall.

GuhYarnwuu,CommanderiesandPrincipates,Zhehjiangxiah,49a.

CherngMirngjiuu,ThreeR'vers'Locん,5加 加g,`Tang-shernshirshinluh',12b.

CherngMirngjiuu,ThreeRivers'Lock,xiah,加hノ.,P.3a.
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Ifthelowestboardsofthedeepersluicesareentirelyremoved,thenthestateofthewater

willbeswiftlyrushingalong,andtheferocityofthecurrentredoubled.Thesedimentthat

comesinw肋thetidewill,inthesamefashion,betakenoutbッthetide.[Emphasisadded.】

Ifitisnotseentothatthelowestboardsareremoved,theninevitablythecurrentcannot

moveswiftlyrightdownatthebottom.

Itis,however,entirelytheresponsibilityofthelock-workerstoremoveorretainthese

lowermostboardsatthetimeswhenthelockisvented.Inthedeepsluices,whereopeningand

closingoffaredifficult,theyeithergoonlyhalfway,ordonotremovetheboardscompletely.

Forthisreasontheclearwaterfloatsoverthetopandthecurrentdoesnotreachtothebot-

tom.Thesedimentaccumulateshere,andtherearenomeansofexpeditiouslydrainingaway.

Thisisonereasonwhytheriverissiltedup.,,133

Alackofrainandawell-repairedlockcouldalsotriggerdeposition.The`Summary

ofCurrentConcerns'relatingtothelocknotedthat

Harmcausedbysiltblockagebeganin1671.Afterthistimetherewereyearsofhot,dry

weather.Althoughthesituationwasmanageableupstreamofthelock,itoftenhappened

thatdownstreamthesiltpiledupasfarastheEastCharnSpit[atthemouth],andthewater

insidewouldoftenaccumulateforamonthormorewithoutdrainingaway.Aftertherepairs

donetothelockin1682,therewerenotmanyfissuresthroughwhichthewatercouldleak

out,andthecurrentintheriver[belowthelock]repeatedlyflowedinreversedirection(1�

huir履 涸),andundertheseconditionsitwaseasyforthesedimenttoblockitup.134

Thecurrentwasalsosloweddownbyfishing-screens.Cherngrecordedthat

Whatismore,curvedscreens(qubor曲 簿=箔)areusedtotrap且sh.Accordingtotheold

system,thiswouldbeginatmid-autumnandthescreenswouldthenallbewithdrawnafter

thefirstfullmoonofthe[lunar]newyear.Today,thenumberoffishing-screenshasincessant-

lyincreased,andthereisnoseasonatwhichtheyarewithdrawn.Furthermore,multi-layer

fishing-screensaresetupeverywhere,cuttingo皦hecurrentandmaking...poolsinwhichthe

water-weedsstarttogrowafterenoughtimehaspassed,andthisisevenmoreeffectiveinbr-

ingingtheflowtoastop,13s

Thedestructionoflocalvegatationcoveralsoaccelerateddepositioninthechannel:

In1664themainprovincialarmyforcespasturedtheirhorsesalongthesea-coast[bythemouth

oftheriver],andbysodoingdestroyedallthereeds.Thesalt-producinghouseholdstook

advantageofthisopportunitytodevelopitallasbeing`unvegetatedland'(bairdih白 地).136

133

134

135

136

CherngMirngjiuu,ThreeRivers'Lock,xiah,xiahj.,pp.36ab.

CherngMirngjiuu,ThreeRivers'Lock,xiah,xiahj.,p.38a.

CherngMirngjiuu,ThreeRivers'Lock,xiah,xiahj.,P.39a.Shahng,shahngノ ・,P・45balsospeaksof

removingfishing-screens``sothatthecurrentoftheriverwouldflowswiftlytothesea."

ThistermseemsoriginallytohavereferredinSohngtimestouncultivatedofficiallandsoldoffforfar-

ming.SeeSut�oshiyuki周 藤 吉 之,Ch琦okutochi-seido-shikenky羽� 国 土 地 制 度 史 研 究 エStudies

ofLandTenureSystemsinChina](Tokyo:TokyoUniversityPress,1954),p.194,n.11.Laterit

couldsimplymean`untaxedland',withanimplicationofitsbeingheavilysalinesoil.SeeHoshiAyao

星 斌 夫,comp.,Ch琦okushakaikeizaishigo-izokuhen中 国 社 会 軽 済 史 語 江 【SupplementtoA

GIossaryofChineseSocialandEconomicTerminology](Yamagata:K�und�,1975),p.132.
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Sincetheturbidflowswerenolongerconfrontedbythereeds,whenevertherewasafierce

rainstorm,themudfloatingontopofthebarelandwassweptintotheriver,whereitac-

cumulated...

Sincethereedsweredestroyedbythispasturingofhorses,thesand-flatsinseveralplaces

havebeenerodingawayforthelasttwentyyearsorso.Bothupstreamanddownstreamof

thelock[thechannel]hasbeenconstantlyfullofsediment.Itisfromthefactthatthishas

beenhappeningforthelasttwentyyearsorsothatitispossibletobecertainthatitisbecause

ofthedestructionofthereedsthattheriverisfillingup,and,perhaps,thatthelandis

eroding...

Althoughthereisnounvaryingpatterntoersoionanddesposition,itisdepositionthat

dominates,andthisisanomenthatthelandsurfaceisinthecourseofextending.Afterafew

moreyearsthesea-mouthwillbelockedshut.137

Behindthislocalstorylayprocessesthatworkedonalargerscalefurtheroutinthe

bay.ThesemaybeglimpsedfromaselectionofpassagesgivenintheKangxireign-

periodgazetteerforShaohxingprefecture(1719),mostofthemeitherdatingorpro-

bablydatingfromsometimeconsiderablybeforethedateofcompilationinthelater

seventeenthcentury,anddescribingthesand-bar(shadan沙 渾):138

Merchantswhofindthelabourandexpensesoftheinlandwaterwaysburdensomesometimes

gobysea【here]forthesakeofspeed.Thisiscalled`mountingthesandbar,(dengdan登 渾).

Thesand-baristhesand[accumulated]inthemiddleofthesea....

ThescheduleofthetideatXiaoshan[atthewesternendofthesouthcoast]isalways

behindthatofYuryaor[totheeast].Themenofpasttimessaidthatwhentherewashigh

wateratYuryaor,thetidecomingtoXiaoshanhadto`mountthesand-bar'beforeitarrived.

Thisiserroneous.Itiscausedbyadifferenceintopographicalheight...139[Emphasisaded.]

If,today,oneexaminesthemouthoftheZhenRiver,itstartsatZuaanfengtirng纂 風 亭

fromwhereonecanlookacrossatthelargehillsofJiaxingonthenorthernshore,andthe

waterismorethan2001�cross.Itisforthisreasonthattheshipsofsea-goingmerchants

whowanttoavoidsand-baroutoffeardonotproceedupthemainriverbutonlysailasfar

asYuryaor'slittleriver,changevesselsthere,andnavigateupthecanaltoYuehzhou[Shaohx-

ing]andHarngzhou.Thereasonforthisisthatthereisasand-bar-under[thewater]stret-

thingunbrokenfromnorthtosouth.Itinterceptsthewavesastheyfloodinandputsan

obstacleinthewayoftheforcesofthetides...

Asthewavespileupindeceleratedmotion,thewaterbehindcomesininincreasingquanti-

ty,sorisinguptoovertopthesand-bar_andbecomesagreatwave(taon濤,thatis,atidal

bore).Thisisnottheconsequenceofaconstrictionproducedbythemountainsinthesea.

TheMysteriesoftheTidesbyZhuZhong朱 中oftheSohngdynastysays:"...Onlyafter

thewaterhasmadeupthedifferenceinheightcanitenter.140Beforeithasreachedthesand-

bartheQiarntarngRiverisstillcompletelyempty.Once[thetide]hasgrownandconfronted

[thebar]head-on,itdischargesfromthesand-barasthoughthroughasluice.Thesediment

137

138

139

140

CherngMirngjiuu,ThreeRivers'Lock,xiah,xiahj.,pp.39b-41a.

8加 餉 κ'ηgノ吻z励 貂 巣 府 志 【GazetteerforShaohxingprefecture].ZhouXurzcaai周 徐 彩comp.,

andYurQing兪 卿rev.#537,Huar-zhong.(Tairbeei,Chernmgwern,1719.Reprintedl983),PP.649,

and655-6.

TheChinesetextsays:昔 人 渭:余 姚 平 來,蕭 山 者 必 登 渾 而 後 至 也.非 也.地 勢 高 下 然 耳.

TheChinesetextsays:夫 水 盈 科 而 後 迸.
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thatbuildsupintheriverissometimesfoundtotheeastandsometimestothewest,having

noconstantlocation.Thetidesarealigned[intheirflow]bythesebanksofsediment...The

generalpictureisthatthesand-barishighinthecentre,andsomewhatloweratitstwoends.

ThehighpointiswhereitencounterstheonrushoftheQiarntarngRiver.Theslightlylower

portionintheeastfacesthemouthsofthetworivers,theQiarnqing[Puuyarng]andCaor'er

wheretheydebouch.Thesand-barisatitslowestatthemouthoftheQiarnqing,andthetidal

borethereisextremelysmall.Thesand-baroffthemouthoftheCaor'erRiverisslightly

higherthanthatofftheQiarnging,andthereforethetidalborethereisalittlehigher."

TheIllustratedSchedulesfor:TidesintheZhehRiverbyJurBorxuan聚 伯 宣oftheYuarn

dynastysays:"MountsKanandZheeriseupsidebyside.Belowthemliesthesand-bar

stridingacrosstheriverforover3001�ikeahiddenthreshhold.Whenthetideentersthe

ZhehRiver...itbecomesconfined,thenobstructedbythesandbar,offwhichitisreflected,

thenrefracted,afterwhichitrushesbetweenthetwomountains."14'

Thereisnosuchclearlydefinedstep-likefeatureinthisareainthemodernbayinthe

areasindicated,anditseemslikelythatmuchofthematerialintheoldbardescribed

intheSohngsourceshasbeeneithermovedfurtherupstreamtotheNarnshapenin-

sulaor,perhaps,movedsouthtobedepositedontheYuryaorsalient.

*

Inspiteoftheimmensityoftheforcesatwork,theconceptionofcontrollingthebay,

atleasttosomeextent,seemstohaveemergedintheeighteenthcentury.Thusin1723

theYongzhehngEmperorfavoureddredgingoneoftheblockedmouthsoftheQiarn-

tarng"sothatthereisathrough-flow,causingthetidesnottocauseanobstructionby

droppingtheirloadofsediment"andthussafeguardingtheHaainirngsea-wall.laaThe

clearestexampleofthisinterventionistapproachwastheplanputforwardin1732to

buildastonebarrieracrosstheneckoftheseaseparatingtheLesserMountJianon

themainlandeastofHaainirngfromMountTaa塔 山abouthalfakilometeroffthe

coast:

Itwilldivideandovercometheforceofthewater,sothatthetidesgosouth,andwemayan-

ticipatethereneweddepositionofprotectivesandsalongthenorthernbank.143

Thisbarrierwastobe1,820Chinesefeetinlength,anditwasestimatedthatitwould

havetorangefrom40to130feetindepth.Whenthefinalsectorof810feetwascom-

pletedin1739,however,thegreatestdepthswerereportedtobeonly18to19feet

becauseofthedepositionof`floatingsand'.Thedisparitywascommentedon,butno

furtherexplanationgiven.

Groinsoftwosortswerealsobuilttoneutralizetheimpactofthewavesonthesea-

wall.Onetypewasthe`chicken,s-beakbar,(ノizuui一 わα乃 難 嘴1唄),anarrow,pointedspit

141Thetranslationofthislastsentenceissomewhatspeculative,partlybecausethereadingofthe

charactermarkedinbracketsisproblematic:潮.

142ARecordoftheSea-Wall,p.319.

143ARecordoftheSea-Wall,p.384.

..[遏]碍 沙渾,回 薄激射,折 而 超于兩山之 同.
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whosepurposewasto"de且ectthereturn且ow(y�iaohuir-liuh以 挑 迴 溜)sothatthe

furyofthewaveswouldfindithardtoactinmutuallyreinforcingfashion."144The

othertypewasthesemi-circular`grassplatter,(cα αoparntour草 盡 来),whichwas

describedas"abarrier-dyketode且ectthewater"(tiaoshuui-bah挑 水fjl)stickingoutin-

tothesea,andcouldbe300r40feethigh.Therationalebehinditwasthat,"inthose

placeswherethedykeisfundamentallystable,itmayhappenthatwhensandshavepil-

edupontheshoreopposite,orsand-barshaveaccumulatedoutofsightunderthesea,

thepatternofforceinthewaterwillstrikedirectly[againstthedyke],whichbeing

thusassaultedwillnolongerbesafebutinperil.Forthisreason`grassplatters'are

builttodeflectthecurrents(tiaoliuh挑 溜)."1451npracticeitmayhaveservedasasort

ofartificialheadlandrefractingthewavesarounditselfinsuchawayastoreducethe

energyimpactingontheunprotectedstretchesofshore.

Athirdprotectivemeasurewasthe`water-leveller'(taanshuui坦 水),whichwasa

kindofhydraulicglacisslopingdownwardsatthefootoftheoutersideofthesea-

wall.Itwasconstructedwithrubble,toppedwithstoneslabssecuredbetweendouble

rowsoftimberpilings.Theidea,itmaybesurmised,thoughthereisnoexplicit

evidenceforthissuggestion,wastodestroythecoherenceofwavesbeingreflected

fromthesea-wallandsolessentheircapacityforunderminingthewall'sfoundations

byinteractingwiththeincomingwaves.TheRecordoftheSea-Wallobservedthat:

TotheeastofHaainirng,however[incontrasttothefirm`iron-boardsands'inHaaiyarn

discussedimmediatelybeforethis],inthedistrictaroundtheJianmountains,thereisalso

waterfromtheriverflowingdown.Thetideandtheriverstrikeagainsteachotherinconflict,

andifthetidalbore(chaortour潮 美)thenriseshigh,feelingout【theshore】atanoblique

angleandgnawingatitsidewayson,theresultingsituationisimpossibletoresist.Further-

more,whenthetideisebbing,theriverwater,followingthelieoftheland,washesand

scours【themud】away(shahnshua汕 刷).1461fthefoot[ofthesea-wal1】isnotsolid,itishard

tobewithoutanxieties.Forthisreasonthesea-wallatHaainirnghasbeenrepeatedlyre-built.

Afterthemainbodyofthesea-wallwasdoubled[insize]thehydraulicglacisatitsbasewas

alsodoubled,butsinceonallpreviousoccasionsrubble(kuaihshir坎 石)hasbeenused,even

thoughnumerousslabshavebeenlaid,fromthreetofivelayersofthem,ithasbeeneasily

scattered.Thustherehavebeenfrequentre-layings,andthisisinnowayapolicythatpro-

videsapermanentsolution.la'

Whenthatpartofthesea-wallthatdirectlydefendedHaainirngcity,some5,052

Chinesefeet,wasbeingrebuiltinstoneintheearly-1730s,itwasequippedwitha

glacisthat,theRecordimplies,itwashopedwouldbemassiveenoughtoresistthese

processesofdestruction.Itwasestimatedthateachsectionofthisglacis,some10feet

longand12feetacross,contained100,800/in勧(ofthegeneralorderof50tonsl)y

144

145

146

147

ARecordoftheSea-Wall,p.384.

ノ4RecordqプtheSea一 レレ.Q〃,pp.381-2.

Forthejustificationofthistranslation,seeshahnsuun汕 損inE-tuZenSun,Ch'ingAdministrative

Terms..4Translationρ 〃heTerminologyq〃heSixBoardsw励 即'α ηα'01ッ ハ1∂tes(Cambridge,

Mass.:HarvardUniversityPress,1961),#2428,p.354.

ARecordoftheSea-Wall,p.381.
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modernconversionratiosbutprobablyhereagooddealless)ofrubble,and

perhaps148about6feetdeep,whichhadacoveringofstoneslabsseveninchesthick,

and12feetby1.2feetinsize.Theimmensesizeoftheundertakingisevident,evenif

theweightoftherubbleusedisalmostcertainlysubstantiallyoverestimated(bythe

useofamodernconversionratio)atapproximately25thousandtons.

Anotherexampleoftheintentiontomanipulatethewayinwhichthebaychangedis

thefollowingaccount,unfortunatelynotalwayseasytotranslateaccurately,ofthe

effortsofGrandSecretaryJiZengyurn稲toclearacentralexitfortheriverinthe

mid-1730s:

Althoughthedisasterstothesea-wallstakeplaceonthenorthernshoreinHaainirngcoun-

ty,thecausesofthetroubleareonthesouthshore.Thisisbecauseonthesouththereare

alwayssandyforeshores(shatan沙 灘)risingupbydeposition,anddeflectingthecurrent(tiao

liuh挑 溜)sothatitgoesnorthward,andthesea-wallsareinevermoredanger_

GrandSecretaryJiZengyurncreatedthemethodof`makinguseofthewatertoattackthe

sand'(ノieh-shuuigong-shazhifaa借 水 攻 沙 之 法).Heeitherusedmetalimplementstoexcavate

thesandyislandsofthesouthernshoreinawaythatfollowedthelie【oftheland](suirshih随

勢),or`cutofftheroots,inaccordancewiththeflowofthecurrent(shuhnliuhノ'εrgθ 刀ll匝溜 截

根),lagorelsedugchannelstomeettheincomingtide,socausingthewateroftheriverandthe

tidesoftheseatocomeandgodayandnight,themselvesdoingthescouring.Theflowofthe

rivermovedtowardsthesouthshoredaybyday,whileonthenorthshorethedepositedsands

grewdailyhigher.Thuswasthegreatworkaccomplished.

In1744,thegovernor,Charng'an常 安,contrivedthemeanstodredgeaninductionchan-

nelthroughtheMinorCentralCleft;and,intheareaaroundMountShuu,heusedasbefore

the`methodofcuttingthesand'(gieh-shazhifaa切 沙 之 法).Ontheinsidehedredgedand

scooped,whileontheoutsideheextractedandcut(tiaoqieh挑 切).Inthespringandsummer

of1747thetideslittlebylittleswungtowardsthesouth,andthedepositedsands[onthe

northside?]appearedwiderandwidereachday.In1747theMinorCentralCleftwasflowing

throughinfull,anditisbynomeanscertainthatthemethodofcuttingthesandswasuncon-

nectedwiththissuccess.lso

AtthesametimeasanexitchannelwasbeingcutsouthofMountShuu,theQianlor-

ngEmperororderedthatbamboopanniers(presumablywithstonesinthem)should

beplacedalongthenorthernshoreofthebay"todeflectthecurrentandsuspendthe

silt(tiao-liuhguah-yu挑 溜 掛 淤)."151Therewasthusagrowingsenseonthepartofthe

authorities,evenifonlypartlywell-founded,thatitwaspossibletosomeextentto

manipulatethecoastalsea.

148

149

150

151

This`perhaps'owesitspresenceheretotheabsenceinthesourceofquantifiedinformationaboutthe

slopeoftheglacis,soitisunclearwheretheheightwastaken.

Meaningunclear.Perhapsthe`roots'wereobstructions?

ノ4Recordqプtheε θα一肋 〃,p.383.

ノ4Record6ゾtheSea一 肋 〃,p.365.
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4.1'セchnologた α1Locん 一ln

Namquodadestpraesto,nisiquidnovimusante

suavius,inprimisplacetetpollerevidetur,

posteriorqueferemeliorresillareperta

perditetimmutatsensusadpristinaquaeaue.

[Foritiswhatliesreadytoourhandsthatisparticularlypleasingtous,

unlesswehavepreviouslyknownsomethingmoredelightful;

andsoitseemstoholdthedominantposition.Yetlateron,

whensomethingbetterisfound,moreoftenthannotitundermines

thispreeminenceandaltersourattitudetowardseverythingfromearliertimes.]

Lucretius,Dererumnatura,v.1412-5

Technological`lock-in'isaconceptcommonlyusedineconomictheorytodescribe

certainexceptionalcaseswhenanestablishedbutinferiortechnologycontinuesto

dominatebecauseofsecondaryadvantages,thatderivefromtheconsequencesofits

priorestablishment.lsaThesecantypicallyincludeinvestmentinthetrainingofthose

using,servicing,andsellingtheexistingsystem,andtheavailabilityofcompatibleac-

cessoriesandinterfaces.ExamplesfromthepresentdayaretheVHSvideosystem,the

Fortranprograminglnaguage,thelay-outofthestandardtypewriterkeyborad,and

Englishspelling.Inthispapertheideahasbeenusedslightlydifferentlytodescribe

caseswherethecommitmentofaneconomicandsocialsystemtoaparticular

technologyhasproceededtothepointthat(1)itsabandonmentwouldleadtoim-

mediatelossesinproduction,andoftenofsocialstabilityandsecurity,thatareunac-

ceptableunderany`normal'conditions,evenwherethereareevidentlong-term

benefitsinprospect;and(2)asubstantialproportionoftheeconomy'scurrently

availableresources(suchasmoney,labour,materials,skills,andorganizational

capacity)areconstantlyrequiredforthemaintenanceofthesystem.Theeffectisthat

asizeablepartofthefutureis,sotospeak,`mortgaged'indefinitely.Thetruecostof

thesystemhasthereforetoincludethelossoftheopportunitytousethisproportion

ofoutputinadifferent,andpossiblyultimatelymoreproductive,fashion.

Inthepresentpaperwehaveconsideredagenerally(thoughnotuniversally)

unstablesystemofhydrauliccoastaldefences,and,byimplication,the(alsogenerally

unstable)hydraulicnetworkinlandthatdependedonit.Attentionhasbeendrawnat

appropriatepointstoaspectsoflock-in.Systematicdocumentationandanalysisof

thisphenomenonforthisarea,sofarastheyarepossible,willbepresentedinalater

paper.Therearesigni且cantdif且cultiesinameaningfulhistoricalcost-bene負tanalysis,

however,thatmaybebrieflymentionedhere.

1.Thedeterminationoftheappropriatespatialandfinancialunitofaccountispro-

blematic,thoughtosomeextentoperationallydefinedintermsoftheareasonwhich

152Forasummaryoftheideaasusedinmoderneconomics,seeW.BrianArthur,"PositiveFeedbacksin

theEconomy,"ScientificAmerican262.2(Feb.1990),especiallypp.84-5:"Increasing-returns
mechanisms...can...causeeconomies...tobecomelockedintoinferiorpathsof
development...Technologicalconventions...tendtobecomeIocked-inbypositivefeedback."
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surchargesinlabour-servicesandmoneywereleviedtopayforconstructionand

maintenance.Hydrologicalunits(demarcatedbywatershedsandcomparablenatural

features)tendnottocoincidewithhydraulicunits(sincealargeproportionof

farmlandwithinagivenwatershedmaynotbenefitfromirrigationorflood-control),

andinterestsexternaltotheunit(suchastheimperialgovernment'sconcerntoprotect

theGrandCanaltothenorthofHaainirng)mayalsobeimportant.

2.Anon-trivialcomponentofcoercionwasusuallyinvolved,andevenwhere

paymentsweremade(whichwasquiteextensivelydoneinQingtimes)theydidnot

necessarilyreflectthemarketvalueoflabourormaterials.

3.Thelongperiodsoftimeinvolved(typicallyhundredsofyears)makeithardto

findasuitablemeansofcomparingmonetaryvaluesatwidelyseparateddates.(The

useoftheveryhighrealChineseratesofinterestfortime-discountingleadstoabsur-

ditiesoversuchlongspansoftime.)Thisdifficultyiscompoundedbytheneedfor

almostcontinualmaintenance,andquitefrequentreconstruction,iftheflowofin-

comefromtheoriginalinvestment,andfrommanyotherdependentinvestments

(suchasthedesalinizationoffields,theconstructionofsubsidiarywater-systems,set-

tlements,andthelike),wasnottovanish.

Becauseoftheseandotherdifficulties,weoftenfindourselvesobligedtodepend

mainlyontheperceptionsoftheofficialsandmembersofthegentryresponsiblefor

makingdecisions.Thus,whenthegovernmentcutinhalfthefundsforthe

maintenanceoftheThreeRivers'Lockin1678,inordertomakemoneyavailablefor

militaryexpenditures,theharvestsinShaohxingaresaidtohavesufferedforyear

afteryearinconsequence.lssLikewise,in1682itwassaidonastele,inscribedin

memoryofHisHonourJiang姜 公,thatifthedykealongtheWestSmallRiverwas

breached"thefieldsofthreecountieshadnoharvestfortwoyears."ISaThecompila-

tionofthedocumentsrelatingtotheThreeRivers'Lock,andatwo-volumesupple-

mentin1854,isswasprimarilymotivatedbyaconcernforcontinuityinthemethods

usedbythoseundertakingmaintenanceandreconstruction.Asoneoftheprefaces

observed,"Alas!Iftherearefoundersofenterprisesinthisworld,theremustbecon-

tinuatorswhocomeafterthem."1s6

Thescaleofworkneededforamajorrenovationmaybeseenfromthereporton

thatdirectedin1578byPrefectXiao:Liarnggahn蕭 良 干,whichcostabout600100fthe

originalconstructionforty-oneyearsearlier:

Theyfirstbuiltcross-dykes(yahn堰)upstreamanddownstreamofthelock,inordertopro-

videabarrieragainstfloodsandtides[whiletheworkwasinprogress].Themethodusedfor

thesewasthatofheapedearthfacedwithslabsofstone.Theyalsoemplacedsmall`shuttle

mounds'【suodun梭 敏,perhapsraisedwalkwaysonwhichtheworkmencouldwalkbackand

forthtoaccesstheirwork]infrontofthelock.Theyusedstonesmatedininterlocking

153CherngMirngjiuu,ThreeRivers'Lock,shahng,Luupreface,p.2a.

154CherngMirngjiuu,ThreeRivers'Lock,shahng,shahngj.,p.35b.

155PringHerng平 衡,ThreeRivers'Lock,Supple〃Tent.

156CherngMirngjiuu,ThreeRivers'Lock,shahng,Luohpreface,p.lb.
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fashion,builtupwardsfrombelow.Whenevertheyencounteredfissuresinthesestones
,they

wouldconsolidatethemwith[molten?]castiron .Onthetopofthelock,fromheadtotail,

theyensuredthatthecoveringstoneswerelevel;andtheyfurtheraddedlargestonesonboth

sides【ofeachsluice】toserveaswater-guides(larn税),sothateachofthe28sluiceswas

separatelyfedbyasluice-waycutintheseguides.Inplaceswheretherewerecracksorsplits

theywouldpourin[moltenltintowhichtheashofglutinousmillet(huishur灰 禾朮)157hadbeen

added.Theyalsoattendedincomprehensiveandscrupulousfashiontothebaseboards(d��

baan底 板),thethresholdstones(kaanshir檻 石),andthebanksonbothsides
,whereverthese

neededrepairing,replacing,orresettingincorrectalignment
,andwherevermortar(hui:灰)

orironwereneeded...

ThisworkwasmanagedbySub-prefectYarngZhuang
,helpedbyAssistantCounty

MagistrateZhehngRihhui,andBattalionCommanderTaorBang. ..Theyspentseveralthou-

sandouncesofsilver,andemployedseveralthousandworkers.Theprojectwascompletedin

threemonths...

Theshapeofthelockwasstrongerandthicker.Itwasonthisaccountreallyasecondcrea-

tion,isa

Thenatureofmoreroutinemaintenanceworkmaybeseenfromtheregulationsleft

byPrefectXiao,andtheotherofficialswhoalsorebuiltthelockoverthefollowing

century.Thefollowingisatypicalexample:

Item:Thereare1,11310ck-boards[zharbaan嗣 板[usedtocloseoffthesluices1 .Eachoneis

8.3inchesacrossand4.2inchesthick.Thelabour-costisO.30uncesofsilver .Oneeachboard

isapairofironrings,weighing120unces.Thelabour-costisO .060uncesofsilver.Theselec-

tionandprocurementofmaterialfortheseboardsshallbeentrustedeithertohonestand

capableofficialsortothelockofficialsthemselves.Theyshallbefurnishedwiththemoney

andgoinpersonintothehillstopurchaselargepine-treesatstandardprices
,andhirear-

tisanstosplitthemintosections.Thepiecesusedshouldhaveallfourcornerssquare
,andbe

sturdyandwithoutimperfections.Thosewithflimsyedgesaretoserveasroofing-

boards...Oldboardsaretobereplacedeveryotheryear
,andthelock-workersaretosend

themasbeforetotheareainfrontoftheZuooshehngtempleforthequantitytobeverified .

Ifthereisashortfall,theyaretobepunishedandobligedtomakerestitution,andthesame

willapplyiftherearecasesofboardsbeingcarriedoffbythecurrentwhenthelockhasbeen

beingopened,orofhavingrottedwhenpileduptogether,orofhavingbeenstolen .159

Thiswasonlyasmallpartofacomplexoperationthatwashabituallyseenasimpos-

ingasevereburdenonlocalinhabitants.

Inasteledated1630andcommemoratingthedredgingoftheQiarngingRiverby

thePrefectofShaohxing,LiurGuangdoou,theburdensofwatercontrolarelikened

totheattacksmadeonChinabythenorthernbarbarians:

ThedisasterscausedbywaterintheSoutheastarelikethetroublesoccasionedbythebar一

157

158

159

Huishuronitsownwasused,presumablyasamortar,to"stickstonestogether" .SeeCherngMirng-

jiuu,ThreeRivers'.乙ock,shahng,shahngノ.,16a.

CherngMirngjiuu,Th厂ee.Rivers'Locん,shahng,5加 伽gノ.,pp .14ab.Comparetheaccountinid.,

16ab.

CherngMirngijuu,ThreeRivers'Lock,shahng,shahngj.,pp.20b-21a.
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1)ariansunderthelate-SouthernSohngdynasty,whowereapoisontoourpeoplethey

entered,andtrampleduponourcities.Yettheafflictionofwaterisworsethanthey

were...ThoughtheYaanBrook炎 叮溪irushesdownvigorouslyintothesouthernparts【of

Shaohxing],andtheZhehRiverandtheseahavefiercetidesthatshakeitsnorth,disasters

suchasthepresentblockinguphavenotbeenheardofbefore.Amongthesearetheapprox-

imatelythreethousandmoouormoreofnewlyemergedsands[stretchingout]from

Houhguo后 郭,160whichhavecausedthenatureofthewatertobecomeunruly,rushingnor-

thwardsandthenfollowingapathsouthwards.Thefertilesoilintheplacesharmedhasbeen

engulfedandcannotpayitstaxes.Thethread-likelengthofsea-wall,struckatbothstraight

onandatanangle,hashadnomeanstoresistit.When[theflood-water]brokeinduringthe

spring,therewasnowheatharvest;andwhenitbrokethroughinautumntherewasnorice

harvest...Thoughthecountymagistratesspenttheirtreasuretobuymasonry,andledthepeo-

pletorebuildthesea-walls,yettimeandagainthewildwavesfloodedin,andthestonesdid

notalwaysadherefirmlytogether.Thiswasindeedbestowingafortuneontheboundless

floods,orlikerepeatedlysendingourwealtheachyeartothebarbariansatthetimeofthe

SouthernSohng,withoutbeingabletosatisfytheirdesires...[AlthoughPrefectLiurhashad

theriverdredged,]thesituationresemblesthatofthebarbariansafter1126[whentheNor-

thernSohngcapitalfell],andtheexhaustionofourpeopleislikethatfollowingtheconstric-

tionfollowingthemigrationsouthatthattime.BurforPrefectLiur,though,thoseofour

peoplewholiveherewouldnowbefishandturtles.161

Therewasacommitmentherethatcouldnoteasilybeescaped,unlessbygoodluck

thepatternoflocalnaturalforceschanged,andthecostofdoingsowouldhavebeen

perceivedtohavebeenhigh.Thepastheldthepresentcaptive.

160Thisisanunidenti負edplace-name,possiblyrelatedtothealternativenameforHarngzhouBay,name-

lyHouhhaai后 海,andwithasenseperhapsof`thedefensiveperimeteroftheHouhSea.'

161PirngHerng,ThreeRivers'Lock,Supplement,j.1,pp.15a-16a.


