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Fig. 2.4 viser et detaljeret strammenster i Skagerrak og Kattegat med det salte vand

. fra Nordsgen lebende ind i Kattegat som bundvand, /12/ og /13/. Ferskt vand fra
@sterspen laber som overfladevand gennem Kattegat og blandes med det salte vand
for derefter at folge den svenske og norske kyst ud i den nordlige Nordsg.
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===== BLANDINGSVAND

Fig 2.4 Detaljeret strommonster i Skagerrak og Kattegat

I Kattegat er der derfor lagdeling. Saliniteten vil afheenge af ved hvilken lokalitet og i
hvilken vanddybde et eventuelt kunstigt rev placeres.

Hummerhabitatet kan optimeres ved at kortlegge dette strommenster (inkl. salinitet) /
i detaljer, idet forholdene kan variere meget fra lokalitet til lokalitet (f.eks. la pa eer).
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2.3  Bestemmelse af dimensionsgivende parametre

14

' Ved planlegning af eventuelle kunstige rev kan ovennzvnte “eksempel fra /9/
benyttes til at bestemme det overordnede design, idet de fysiske forhold bestemmes
ud fra mulige placeringer af kunstige rev, sammenholdt med bundtypebesternmelsen

~ (inkl. dybderne =~ 10 m) i de danske farvandsomrader.

Helt overordnet er det muligt at placere kunstige hummerhabitater i Nordsgen og
Kattegat (omrader hvor hummeren kan leve/lever).

’ .I @Stersgeﬁ er vandet for ferskt til at ﬁummereri kan leve /10/.

- ] Nordsaen ﬁskes der i dag allerede ved adskllhge kunstlge rev’ (vrag, rerledninger
etc) pa op til relativt store dybder, 30 - 80 m. P& vanddybder =~ 10 m (altsa i
kystzonen) vurderes bzlgekhmaet t11 at vere for hérdt til placering af kunstige rev.

Kattegat synes derfor mest egnet til eventuel placering af kunstige rev, og for at

* bestemme de dimensionsgivende parametre er udvalgt to havomrader,

uden for de for

- omtalte afvejnings- og bindingsomrader, et syd for Lesg og et syd for Anholt Fig. -
“““"“2 27 hvor det fysiske miljo- (50-ars- s1tuat10nen) for balger og stmrn jfr. /14/ typisk er

f;algende ‘

: Vanddy_bde v

Signifikant belgehajde

.. Belgeperiode
Strembhastighed

" D=10m
"Hs,soar,=5m

Tsoar=7s€k

Uesow =05 m/s
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Signaturforklaring

Dynd

Mud A

Sandet dynd - Dyndet sand
Sandy Mud - Muddy Sand

Sand, lokalt grus og sten
Sand, locally gravel and coarser materials

Lag Deposits | Quarternary Clay and Peat.

Sedimentzert grundfjeld.
Sedimentary Bedrock.

" Rrystallint grundfjeld
Crystalline Bedrock

Ukendt bundtype
Bottom type not identified
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Kurveplan vejledende

Legend

Residual sedimenter / morsene, stedvis med tynde deklag af sand, grus eller sten <lm
Lag Deposits | Till, locally with a thin cover of sand, gravel or stones <Im

Residual sedimenter / kvarteer stenfrit ler og tgrv.
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Fig. 2.5 Havomrdder hvor kunstige rev evt. kan placeres, /1 5/
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INDLEDNING

Nér der placeres et kunstigt rev p& havbunden, vil der ske en @ndring af stremningen

omkring revet. Disse @ndringer forer til, at der opstér hydrodynamiske krafter pa

revet. Stremningsfeltet vil blive zndret saledes, at der vil opsta lokale omrader, hvor
- vandhastigheden gges, og omrader med ‘dedvande’, hvor der er stor turbulens.

Huvis revet placeres pa en eroder-bar bund, vil der kunne opsté erosion omkring revet

og der Vll kunne ske sandfyld i revet. :

Yderligere vil et kunstigt . rev k’ﬁnne " mndre  bolgefeltet/stramfeltet/
saliniteten/iltindholdet omkring revet. Disse ovennzvnte fenomener vil blive

behandlet i de felgende afsnit.

Afsnit 1) Beskriver hvorledes stremmingsfeltet i1 nerheden af havbunden ‘
: bestemmes ud fra viden om vanddybde, belgehgjde m.m.

Afsnit 2) Behandler de hydrodynamiske krefter pa et rev som felge af belge/strom
 pavirkninger.

Afsnit 3) Beskriver kort hvorledes sedimenttransport, i tllfalde af at der ikke er
noget kunstigt rev, kan bestemmes.

Afsnit 4) Behandler erosion omkring og sandfyld 1 et kunstigt rev. |
Afsnit 5) _Behandler det lokale stremningsfelt gennem og omkring revet.
Afsnit 6) Behandler revets pavirkning pa det omgivende vand.

Afsnit 7) Her vurderes et konkret ‘tznkt’ kunstigt rev.
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1 STROMNING INARHEDEN AF HAVBUNDEN

Nér man vil placere et kunstigt rev p& havbunden er det nedvendigt at kende belge-
/stromklimaet i naerheden af bunden. I det folgende er der givet en kort beskrivelse
af, hvorledes dette klima kan bestemmes, ud fra ken\dte sterrelser pa havoverfladen.

Strem

I tilfeelde af at der ikke er nogen belger, ikke er nogen lagdeling i vandsgjlen og plan
bund, beskrives vandets hastighed ofte ved hjelp af et logaritmisk hastighedsprofil

(1.1)

hvor D er vanddybden, y er afstanden over bunden, u, er stremhastigheden i
overfladen, og k er den sakaldte ruhed, som athanger af sandkorn/stenstgrrelsen pa
bunden og af evt. belgeriller m.m., en typisk veerdi vil veere 1-5 cm .

Hvis str(amhastighe’den"kendes i en vis afstand over bunden, kan formel (1.1)

benyttes til at finde overfladehastigheden, og dermed kan det totale hastighedsprofil
bestemmes. R - : . o
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Bolger

I tilfelde af at der er belger, ingen strem og ingen lagdeling i vandsgjlen, athenger
de belgeinducerede hastigheder i narheden af bunden af vanddybden D,
belgeperioden T og balgehajden H (fra top til dal). Til ingenigrmassig brug benyttes-
oftest den sakaldte forsteordens sinusteori, se / 1/, som giver en tidsligt varierende
hastighed ved bunden ’

nH -2nt' : :
u(t) = D2n ST o (1.2)

nh___
T51 T

L er belgelengden, der kan bestemmes iterativt ud fra folgende formel

L= Ang tanhlzi{g T (1.3)
T

hvor g er 1:yngdeaccelerationen'(g“= 9.81 m/sz).

For en konstant belgehojde og b;algepenode bliver hastigheden 1 nerheden af bunden
mindre pa sterre vanddybde

.. Bolger plus stram

I tilfeelde af at der er balger og strem og ingen lagdelmg, ﬁndes hastigheden 1
nzrheden af bunden ved simpel summation af formel (1.1) og (1.2), dog skal der
benyttes -en noget hgjere bundruhed i ligning (1.1), som folge af at belgerne
(populert sagt) ger det svarere for stremmen at iebe 1 nerheden Aaf bunden.
Lagdeling eller ikke plan bund

I tilfzelde af at der er lagdeling i vandsgijlen, eller at bunden ikke er at betragte som

plan, bliver situationerne langt mere komplicerede, og der findes ikke tilsvarende
simple sammenhange, som dem der er praesenteret ovenfor.
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HYDRODYNAMISKE KRAFTER
Streom |

Et kunstigt rev, placeret pa en havbund hverover vandet stremmer, vil blive pavirket
af en hydrodynamisk kraft; denne kraft haenger noje sammen med tilstedeverelsen af
en nedstrems separationszone. Kraften er hovedsagelig i stremmens retning, dog vil
" der typisk ogsé vare en kraftkomposant vinkelret vaek fra bunden, og hvis der er tale
- om en asymmetrisk konstruktion, vil der ogs& kunne vare en vandret kraftkomposant
vinkelret p4 stremmens retning. I en konstant strom kan der opsta hvirvelaflosning pa
den nedstrems side, hvilket resulterer i en tidslig varierende kraft.

Normalt, nar man dimensionerer en undersmsk konstruktlon besknver man den
' vandrette kraft som -

§ p:%pchum] - - (2:1)

hvor A er tversnitsarealet vinkelret pa strgmretningen u er stremhastigheden i en
afstand, der svarer til midtpunktet af konstruktlonen p er den31teten af vandet og Cy4
er en stromkraftkoefficient. '

Dragkoefficienten afthenger af konstruktionens form og stremmens retning, en typisk
veerdi for en konstruktion placeret pd havbunden er mellem C; =1 og Cy = 2.

Den hyd:rodynamiske kraft vil have et angrebspunkt, der liggér over havbunden, og
revet vil sdledes ogsa blive pavirket af et hydrodynamisk moment. (Typisk vil
angrebspunktet ligge omkring midten af konstruktionen). -

Belger

I tilfelde af at der er belger pa overfladen, vil der i nzrheden af bunden' vere en
oscillerende bevagelse frem og tilbage. Udover den kraft, der opstér som folge af en
nedstroms separationszone, vil der ogsi vare en kraft som felge af, at vandet
acceleres og deceleres. Som det er tilfzeldet i ren strem, vil kraften kunne have
komposanter i alle tre retninger. Kraften vil variere i tiden. Normalt beskriver man
sterrelsen af den tidslige vandrette kraft i belgers udbredelsesretning som -

1 du |
F = —pC,AU? +pVol-C,, — 2.2
. > PG pVo " (2.2)
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hvor A 'er tvarsnitsarealet vinkelret pd stremretningen, Vol er volumen af
konstruktionen, u er stremhastigheder i en afstand fra bunden, der svarer til
midtpunktet af konstruktionen, du/dt er vandets acceleration midt pa konstruktionen,
p.er densiteten af vandet, C, er en stromkraftkoefficient og C,, er en inertikoefficient.
Koefficienterne C; og Cy; athznger udover konstruktionens form og bglgernes
retning, ogsé af forholdet mellem amplituden af vandets bevaegelse frem og tilbage i
forhold til revets geometri. -

Balger plus strem

I tilfelde af at der er bade belger og str@rh, beskriVes den tidslige kraft ogsd ved
ligning (2.2), idet hastigheden, u, opfattes som summen af den bglge- og

streminducerede hastighed. Hvis belgeudbredelsesretningen ikke er sammenfaldende
- med stremmens retning, vil begge vandrette kraftkomposanter variere i tiden.

Kraftkoefficienter

Der findes i litteraturen praesentationer af et utal af forsgg, hvor stremkoefficienterne
for en lang reekke forskellige konstruktionsudformninger er bestemt. Det skal i denne
forbindelse navnes, at evt. vindmodstandskoefficienter (svarende til ren strom) pa
bygninger ogsé vil kunne benyttes. Det er i dag muligt at foretage direkte numeriske
beregninger af stremningen omkring simple konstruktioner, hvorved det er muligt at
bestemme tidsligt varierende krefters stgrrelse og retning, disse numeriske -
beregninger er i dag mere og mere ved at overtage tidligere tiders modelforsog.
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SEDIMENTTRANSPORT

I tilfeelde af at der er en eroderbar bund, vil vandets beveagelse i nerheden af bunden
fore til transport af bundmateriale. I tilfeelde af at der er belger og strem, vil
materialet typisk transporteres i stremmens retning, belgerne ger at transporten alt
andet lige foreges. Transporten kan ske dels 1 form af bundtransport, hvor materialet
ruller hen over bunden, og dels i form af at materialet transporters i suspension.
~ Transporten afhznger - ud over strem-bglgeklimaet i nzrheden af bunden - af
bundmateriales sterrelse, form, faldhastighed, relativ tyngde og af evt. tilstedeverelse

~af feks. riller pd bunden. Der findes i dag gode mnumeriske/teoretiske-

beregningsmodeller, se /2/ til bestemmelse af transportens sterrelse og retning i
vilkarlige belge-strom situationer, i tilfelde af at bunden bestir af ikke-kohesivt
materiale. [ tilfzlde af at bunden bestér af kohesivt materiale, er fysikken langt mere
kompliceret, og de modeller, der findes, forudsiger transporten med en langt sterre
usikkerhed. P4 Figur 3.1 er vist, hvornér sand begynder at beveage sig som funktion
af belgehgjde og belgeperiode. Der er foretaget beregninger med to- forskellige
korndiametre og to forskellige vanddybder. ‘ :
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Figur 3.1 Sandbeveegelse som funktion af baIgehéjde, bolgeperiode og stramhasifghed
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4  EROSION OMKRING OG SANDFYLD I ET KUNSTIGT REV

Nar der placeres et kunstigt rev pa havbunden, vil der som tidligere beskrevet veere
omrader, hvor der. sker en hastighedsforggelse, og omrader hvor der sker en
formindskelse. Disse. hastighedsaandringer medvirker til, at der vil vere omrader,

" hvor der sker en’ transportforegelse, og omréder hvor der sker en transport
formindskelse, ‘hvilket gor at der vil ske erosion henholdsvis aﬂeJr1ng Endelig vil der
lokalt, serligt pd nedstremssiden, ske en produktion af turbulens, der kan hvirvle
materiale op fra bunden hvilket ogsa kan g1ve erosmn/aﬂejnng '

Selvom der ikke er sedimenttransport pa havbunden et stykke veek fra revet, vil der
lokalt omkring revet kunne vere transport hvilket forer til at der dannes sakaldt

‘clear water scour’ huller.

Et typisk erosionshul er vist pa Figur 4.1.

Figur 4.1 Typisk erosionshul
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Det viser sig, at hvis en konstruktion placeres péd en plan eroderbar bund bestdende af
ikke kohesivt materiale, og konstruktionen udsattes for konstante hydrodynamiske
forhold, vil der i starten ske hurtig erosion/aflejring, hvorefter disse erosion-
/aflejringsrater aftager, og der opstar efterhanden en stabil ligeveegtssituation.
Salenge der sker transport pid den uforstyrrede bund er hulgeometrien neasten
uaﬂmngig af bundsedimentets st@rrelse Udviklingen af erosio’n/aﬂejri’ng er derimod
storre i tilfelde af at konstruktionen star i et tidevandsomrade, hvor str;ammen
vender, i forhold til et omrade hvor stremmen altid kommer fra.den samme retning.

" Tilstedeverelsen af belger kan bade have en reducerende og en forogede effekt pa
. huludviklingen. I tilfelde af belgedomineret havbundsklima: vokser hulsterrelser

generelt med balgeperiode og orbitalhastighed.

I tilfelde af kohesivt bundmateriale er der i dag kun en relativ svag viden omkring
erosionsrater, hulgeometrier osv.

For en lang lodret cylinder; lengere end to diametre gelder at i ren strgm fra en
retning vil man typisk finde huldybder pa en diameters sterrelse. Hvis cylinderen er
kortere end to diametre aftager huldybden med aftagende hgjde, og vil til sidst ikke

‘lengere veETe bestemt af diameteren, for til sidst kun at vaere bestemt af hgjden.

For en cylinder med kvadratisk tvaersnit og sideléengde D er huldybdeme typisk 1.5

dybere end for den tilsvarende cirkuleere cylinder med diameter D.

For en vandret cylinder (rerledning) med undersiden i niveau med den oprindelige

~ havbund er huldybden typisk 1 diameter for ren strem, op til 2. dlametre 1 tidevand.
- Forren bzlgepawrkmng besknves huldybden ofte ved. :

u,T
2_7I_D

E S’=‘O‘.’1D @)

, (uw er orbltalhastlgheden 1 naerheden af bunden T er bzlgeperloden) Der kan
o naturhgv1s ikke vaere hul over hele r;arlednmgens lengde pa en gang, for s4 ville den
- _jo sveeve i vandet. I stedet Vil den - enten vare underst;attet hvor der er sten, eller
. ’ ledmngen v11 v&re 1 gang med at* grave 51g selv ned’ : '

7939.EAH.RZ .nkn/otd/rapport/9706



11

5 SATRQMNINGSFELT‘I OG OMKRING ET REV

Som illustration pé stremningen omkring en konstruktion ses der pa en lodretstaende
cylinder. :

Strem .

I strom dannes der en sdkaldt hesteskohvirvel illustreret i Figur 5.1, P4 opstroms og
nedstremssiden vil der vere smé hastigheder, mens der typisk vil ske eri forogelse
med en faktor 1.6 pd ydersiden af cylinderen. Hvis man tenker sig, at der er et hul,
der forbinder opstroms og nedstremssiden, se Figur 5.2, vil der gennem dette hul
vare store stromhastigheder, op til 2-3 gange hastigheden uden for revet. Omvendt
hvis man tenker sig stremmen drejet 90 grader, si stromretningen er vinkelret pa
hulretningen, vil der ikke vare nogen stromning gennem hullet.

vorfex . T -

Figur 5.1 Hesteskohvirvel

7939.EAH.RZ.nkn/ctd/rapporv/5706
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OVERTRYK SUG

STOR HASTIGHED GENNEM HUL | CYLINDER

Figur 5.2 Hul i lodret cylinder

Balger

For sma belgehastigheder kan stremningen beskrives ved potentialteori. I dette
tilfelde er hastighederne pd op- og nedstromssiden lille, mens hastigheden pa
ydersiden konstant er dobbelt s& stor som hastigheden v&k fra cylinderen. Hvis der
laves et hul mellem op- og nedstremssiden, vil der ske stromning gennem hullet,
hvor hastigheden er 2-3 gange storre end fristramshastigheden. For sterre
bolgehastigheder (u,, I/D > 5-10) dannes der en separationszone skiftevis pi den ene
og den anden side af cylinderen. Stremningen kan blive ret kompliceret, med store
faseforskelle (forskelle mellem de tidspunkter hvor der er maksimum hastighed).

7939.EAH.RZ nkn/otd/rapport/9706
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6 REVETS PAVIRKNING PA DET OMGIVENDE VAND
Nér der placeres et rev pé bunden vil det kunne

1) nedsatte vandudskiftningen omkring revet
2) &ndre belgefeltet
3) @ndre omblandingen (i tilfeelde af at der er lagdeling)

Andringer af vandudskiftning

Stremningen i et omrade er bestemt ud fra en balance mellem drivende krefter
(vandspejlsforskelle, vindpavirkninger, maénens tiltrekning (tidevand) m.m.) og
bremsende kreefter (forskydningskreefter pa bunden, stremmodstande m.m). Nér der
séledes nedsattes en konstruktion i vandet, vil modstanden fra konstruktionen
nedsatte stromningen i omréadet. Forestiller man sig for eksempel at man nedsztter et
kunstigt fiskerev ved ‘indgangen’ til et lavvandet omrade, v1l vandudskiftningen til
dette lavvandede omréde blive reduceret

Som et eksempel skal nevnes at man i anlegslovene for de store broprojekter
Oresund og Storebzlt kraver at de er ‘nul lgsninger’, dvs. stremningen gennem
Oresund/Storebzlt skal vare den samme for og efter bygningen af broeme. For at
opna dette er man ned til at kompensationsudgrave, dvs. at man nedsetter
modstanden i nogle omrader, hvorved der kompenseres for modstanden fra
bropillerne, kunstige @’er osv. ~

Det er muligt relativt simpelt overslagsmassigt at vurdere, om et kunstigt rev vil give
nogen strgmningsreduktion af betydning, dog vil det ikke veaere muligt simpelt at
sette tal p4 en sidan stremningsreduktion. Dette krzever numenske beregninger, hvor

- hele omradet omkring revet er inkluderet og hvor der skal simuleres typiske strem-
situationer.

Andringer af bﬂlgefeltet

Belger vil dels blive reflekteret (kastet tilbage) dels dlffrakteret (afbgjet), nar der
placeres et rev pa bunden. Som det er tilfzldet for strammen vil det relativt simpelt
veere muligt at vurdere om et kunstigt rev vil zndre bolgefeltet, mens det kraver
numeriske beregninger at sztte tal pid belgeendringerne. Normalt stilles der
imidlertid ikke krav om, hvor store evt. bglgeendringer mé vere. '

' Opblandmg
Hvis et rev placeres i et omrade, hvor der er lagdeling (pa grund af saltforskelle eller -
temperaturforskelle), vil der kunne ske ‘up welling’ (dvs. bundvandet kommer op til
overfladen). Omkring revet sker der en produktion af turbulens, som lokalt kan give
en pget opblanding. Forseg /3/ med lagdelt stremning omkring bropiller har

7939.EAH.RZ.nkn/otd/rapport/9706
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imidlertid vist, at der i nogle tilfeelde vil ske en formindskelse af opblandingen. Det
er siledes ikke muligt at udtale sig generelt omkring opblanding. En sddan vurdering

kreever numeriske simuleringer, hvor de konkrete vanddybder, revudformninger,
strsmhastigheder, skillefladepositioner osv. skal kendes.

7939.EAH.RZ nkn/otd/rapport/9706
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7 BEREGNING AF KUNSTIGT REV
PATENTERET AF PER JAHREN

I Figur 7.1 er vist et kunstigt rev, der er patenteret af Per Jahren. I samrad med Jergen
Olsen, Agri Contact er revet blevet malsat som vist i Figur 7.2. Dette rev tenkes
bygget af beton med massefylde 2400 kg/m3.' Stabiliteten af dette rev.vurderes i
Afsnit 7.1, mens stremningen gennem revet er vurderet i Afsnit 7.2, og
udstrekningen af evt. erosionsbeskyttelse er beskrevet i Afsnit 7.3.

\

Figur 7.1 Kopi af et kunstigt fev, patenteret af Per Jahren

7939.EAH RZ.nkn/otd/rapport/9706
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F igur 7.2 Malsat kunstigt rev '

Krzefter pi et kunstigt rev

I dette afsnit vurderes stabiliteten af revet, nér det pavirkes af bolger og strem, forst
for en ren strempévirkning, derefter for kombineret bolge- og strempévirkning. Som
beskrevet i Afsnit 2 skrives den vandrette kraft som summen af strammodstands- og
1nert1-b1dragene

Ay = +f (1)

* hvor stremkraften afhenger af kvadratet pa hastigheden, og 1nert1kraften athaenger

vandets acceleration -

1
f =7 pAC,ulul | (7.2)

f=pVolCy, (7.3)

ad
dt
For at revet skal vare stabilt for vandrette flytninger ma den hydrodynamiske kraft -
ikke overstige den maksimale friktionskraft mellem bund og rev. Den maksimale

7939.EAH.RZ nkn/otd/rapport/9706
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ﬁiktlonskraft findes ved at gange en fnktlonsfaktor pé den neddykkede masse af
revet.

To = Tr EM, : | (7.4)

 typisk er friktionsfaktoren f5,=0.4

Revets masse :
Tilnzrmet volumen (bundplade 1kke inkluderet)

Vol =3-16-2-04m’ = 384m’

Volumen af bundplade
Vol . =3*15-15. 05 015m —051m

plade

Massen af revet kan findes Ved at gange volumen med den neddykkede densitet af
betonen.

L =(s—Dp=1dp= (1400 kg)

M,, =(Vol,,, +Volp,ade)(s Dp= 6.09m’ P

Ren strempavirkning

Stremkraftkoefficienten kan estimeres til Cy=2 (se note¥)

Af ligning (7.2) og (7.4) kan den strzmhastlghed hvor revet begynder at bevaege sig
findes til

- 1 ffrik : ffi’k ngev - 014 982 6.09. =208m/s ' ' (75)
Loac 1 Loac 1 Lssao0
7 P d 2 P d 2

Denne stromhastighed overstiges kun fa steder i Dammark, s& for nesten -alle
lokaliteter i Danmark, vil revet vare stabilt for strem.

Note *: Revet regnes tilnzrmet til halvdelen af en plade, der er symmetrisk omkring bunden, med
hojden 4 m og lengden 2*1.6m*cos(30)=2.77 m. Fra DS 449 findes sUﬁmkraftkoefﬁcxenten for
s&dan en plade til C=2.0.

7939.EAH.RZ.nkn/otd/rapport/9706
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Inertikraft
du
fe =P VoICy, T

produktet af inertikoefficienten gange volumen kan estimeres til
C,,Vol =14.85m’, (se note**) "

I tilfelde af at friktionskra.ften skal balancere inertikraften, kan den kritiske
acceleration, hvor revet begynder at beveege sig, findes af (7.3) og (7.4)

du ffak ‘g M Tev

au _ 7.6
dt pVol-Cy (7.6)
Indszttes aktuelle sterrelser for revet findes
. 3 . . .
du_04982609m" _,¢im/st an
dt 14.85m’

Note **: Inerti koefficienten Cpf | kan estimernes ved at benytte Cp=Cm+1, hvor Cyy ‘added mass’

koefficienten (medsvingende vand koefficient). ‘Added mass’ koefficienten benyttes nir den hydrodynamiske
kraft pa et accelererende legeme skal findes. I dette tilfelde findes den tilnzrmet fra DS 449. Revet er tilnzrmet

il en plade, der har en symmetri plan svarende til bunden, det medsvingende vandvolumen findes herefter som’

halvdelen af denne verdi.

C Vol =
m gvre 9

*2x* 2m * (l.6m)2 = 10.5m3 .

CppVol = Vol +Cpy Vol gyre =‘(4.35m3 ¥ 10.5m3) = 1485m>

7939.EAH.RZ.nkn/otd/rapport/9706
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Belger plus strem

Det underseges om revet vil vaere stabllt i en 50-100 é&rs situation, for typlske belge
og strgmparametre i Kattegat. :

Stromhastighed ~  U=0.5m/s
Bolgehgjde H=5m -
Bglgeperiode T=7 sek’
Vanddybde D=10m
Hastighedsamplituden ved bunden kan ﬁndes af hgmng ¢! 2) og (1.3)
u,,=1.79 m/s :
og accelerations amplituden t11
u, 2w
a, =2 =16m/s

w

I kombineret belge plus strem er kraften givet ved 2.2

1 du
fiyio = 2pACdu|u|+pV01Cm (7.8)

d

I Figur 7.3 er vist et eksempel pa, hvorledes kraften varierer over en belgeperiode,

-yderligere er den maksimale friktionskraft vist. Den hydrodynamiske kraft overstiger-

klart friktionskraften, siledes at revet ikke vil vaere stabilt' for denne belge-
stromsituation. For at opné stabilitet skal friktionskraften foreges med ca. 50%,
hvilket kan opnas ved at forage vagten af revet med 50%, eller ved at leegge sten
oven pa ‘foden’ af revet, disse sten vil kunne vare en del af scourbeskyttelse.
Vagten af revet kan foreges ved evt. at gere bundpladen tykkere, ved at foroge
tykkelsen af de lodrette sider, eller at benytte tungere beton. Hvis revet placeres pé

sterre vanddybde kan det godt vare stabilt i en'50-100 ars situation.

7939.EAH.RZ nkn/otd/rapport/9706
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Figur 7. 3 Ttdslzg varierende vandret kraft pa Per Jahren Hummerrev, mdl er vist pd Figur 7.2,
Stromhastighed Up = 0.5 m/s, Balgehza]de H = 5 m, Bolgeperiode T = 7 sek, Vanddybde
D=10m
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7.2 Stremning gennem hﬁmmerhullérne '

Der vil kunne opstd store trykforskelle mellem de to sider af de lodrette plader,
hvilket er illustreret i Figur 7.4. Disse trykforskelle vil give store hastigheder/
accelerationer i de gennemgaende huller, typisk vil der ske mere end en fordobling i
forhold til hastighederne/accelerationerne et stykke vaek fra revet. Dvs. de &bne huller
vil give ‘anti l&’; situationen er ﬁlldstandlg analog til at have abne vinduer pa begge
sider af et hus under blasevejr

7.3 - Erosionsbeskyttelse

Hvis revet placeres pa ‘eroderbar bund, vil det vare nedvendigt at legge
erosionsbeskyttelse rundt om revet. Baseret pa erfaringer med erosionsbeskyttelse
omkring kuber, cylindre m.m. er det overslagsmassigt vurderet at udstraekmnoen af
beskyttelsen skal vare ca. 3 m(en revbredde) rundt om revet.
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Figur 7.4a Stromning gennem hummerhul ndr revet udscettes for en ren strompavirkning
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Kunstige rev: Betonkonstruktioner som levested for hummere

(Hohzaru& gammarus)- Designmzeséige aspekter.
1. INDLEDNING:

Nar man ser pa den tilgzngelige litteratur vedrarende hummere relation til kunstige rev,
skal man veere opmaerksom p4, at i international litteratur deekker den engeléke beteghelse?
"lobstér", over flere forskellige gmpper: |
Homarus sp., der har kraﬂige klosakse, og hovédsageligt er soliteere. Observationer af
frekvensen af sameksistens i hummerskjul indikerer, at den europziske hummer (4.
gammarus) er mere soliter end den amerikanske (H. americanus).

Specielt for voksne hanners vedkommende kan der vare tale om en vis territorial adfeerd
med ‘i‘ndbyrdes’ kampe mellem naboer. Det er ddg specielt 1 forbindelse forsvar/
overtagelse af egnet skjul, at der opstar konflikter. |

Panulirus ‘sp.("spiﬁy lobsters", languster), der mangler klosakse, men som i st<edet har
lange kraﬁige antenner. Nar de ikke fouragerer, samles de i dagtimerne i sterre eller
mindre gruppér i revner og spraekker eller i huler. De lange antenner fra flere individer

udger pd denne mide et effektivt forsvar mod angribere. | _

Scyllarides sp., Thenus sp.. ("slipper lobster"), der hverken har klosaks.e eller lange
antenner. | '

Disse forskelle er naturligvis medbestemmende for hummernes krav til levested og dermed
ogsa til udformningen af kunstige levesteder beregnet til hummere.

Det anfores dog at de fleste arter i forseg udviser preference for vandrette skjul med faste

sider og en eller ﬂeré udgénge (ﬂugtveje) (Ehud Spanier, 1993 (ref. 10a).
2. BIOLOGL

I det folgende vil der blive fokuseret pd Homarus Sp- idet det er disse, der vil vare
relevante for danske forhold. Langusterne er antageligt $a forskellige fra hummerne i deres
adfierd og praeference for skjul, at undersegelsesresultater for languétére 1 mange tilfeelde

ikke vil kunne overfores til hummere. -
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Udgangspunktet for design af kunstige rev specielt rettet mod hummer ma helt naturligt
vere hummernes praeferencer/krav til levesteder. Det vil derfor veere formalstjenligt kort
at omtale nogle forhold omkring hummernes biolqgi/gkologi.

Under danske forhold vil det vere den europziske hummer (Homarus \nzlgc;ris el.
Homarus gammarus), der er aktuel. Den europziske hummer er meget lig den
amerikanske hummer (Homarus americanus) selv om der er visse forskelle i deres

kropsbygning. Den europ@iske hummer er siledes lidt mindre og har en lidt slankere

bagkrop end den amérikanske.
2.1 Udvikling:

Antallet af g, den enkelte hun légger athegnger af individets sterrelse. 1 literaturen '.
anéi;ééﬁé,dob_'ég til neesten 120.000 &g for H. americanus (72 - 197 mm CL), fneris

antallet af &g for den europaiske’hum‘m'er, H. gammarus 1igger pé omkring gbdt og vel

det halve (Aiken & Waddy, 1980). |

Deﬁ reproduktive cyklus for hummere (H. americanus 0g H gammarus) tager 2 ar.

- Den enkelte huﬁ legger s?ﬂedes kun zg hvert'2. ar som vist pa omstéendé diagram (figur

1).



YEAR 1 YEAR 2 YEAR 3

NORTHERN J5ummar| | winter [Summaer] Wintsr —[Summer! [ winter [Summer |

HEMISPHERE NAIJJISONDJFNAUJJASOND;FH‘IJJ‘SONDJFHAHJJ‘
Homarys emericasys _{———"’/‘“l ‘ /__._/—L—
{ Caneda) ——h ke
Panulirus iaterrsplus /"—'l_ /"—1— /"j o
© {Celifornia) l_- do ko A
Nephreps mervagicss /’-l___/ /L__/ /L_—___/,
(Scotiend ) —A A A ‘/-l

iSeuts - veat irica] /‘/—L———f/l/-L____-—/A/l__/A/—l
ey e Lo L — L

N Semonds Q_AA_I_A_AAA_
Lo L P g W g BV G I W g B v O7 8 B P T ' 8

SOQUTHERN lAlJJAsouDJrlAIJ JAsounJFuAiJJ ASONDJFiMANJIY A
" HEMISPHERE: [- Winter] __ [Summer Iwinter | [Summar, | Wister | [Sumamer ~Jwinter ]
YEAR { : YEAR 2 YEAR 3

FIGUR 1. Skematisk fremstilling af den reproduktive cyklus for nogle udvalgte
voksne hunner af klobwrende hummere og langustere: Klwkning (pil), hudskifte
(aben cirkel) og paring (lukkede cirkler) er markeret pd kurver, der indicerer den
relative udvzklmg af ceggestokkene afsluttende med cegleegningen (markeret ved det
vertikale kneek pa kurverne) (Aiken & Waddy, 1980). -

Som alle krebsdyr gennemlever hummerne flere forskelhge stadler

I.modsetning til langusteme der har en meget lang tilvaerelse (4 - 22 méneder) som
pelaglsk larve (i de frie vandmasser), har den europmxske hummer et larvestadium, der
. varer mindre end 1 maned athengig af temperaturen' (Phillips & Sastry, 1980). 1 denne
periode gennemleves 4 pelaglske stadler hvorefter larverne sgger til bunden som unge
hummere (yuvenile). . _ |

Den lange tid som pelagisk/planktonisk larve hos langusterne ger, at de spredes over et
m_egét stort omrade inden de sogger til bunden. |

Selv om oplysningerne fra litteraturen védr@rende den europziske sdvel som den
amerikanske hummers pelagiske larvers spredning ikke giver noget klart billede, er der
dogen tendens til at larverne holder sig meget nzr ved det omrade, hvor de er klakket.
Stadie IV larver, der er sogt bunden, graver hurtigt en gang i sedimentet 6g gennemgar

hudskifte til stadie V og betegnes nu juvenile (unge hummere). Herefter har de udseende
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som voksne hummere og vaeksten ,sker nu trinvis (ved hudskifter) resten af hummernes
levetid. |

De unge hummere graver op 40 - 70 cm dybe gang, hvor de lever af mikroskopiske
organismer, der findes i sedimentet eller som fares ned i d'eres gange samt af de srﬁédyr
(orme og lignende), som lever i bundmaterialet eller 1 gangabningens umidelbare nzrhed.
Hummermne lever i disée gange til de har ﬁﬁet en omtrentlig stgrrelse af 40 mm CL (CL=
Carapace Lenght: Afstanden fra gjehulens bagkant til rygskjoldets bagkant}.

Efter denne nedgravede ﬁlvaarelse, der for den europaiske hummer varer ca. 2 r, vil )
hummerne i sﬁgende’ grad sgge fode udeh for gangene og sgge skjulesteder, der passer til

deres storrelse.

Pa ﬁgur 2 er vist strrelsesforholdet mellem k‘lb'sakse,h bagkrop og kroppen som helhed
gennem vakstforlgbet fra det tidligste juvenile, bundlevende stadie (a)_til en fuldvoksen

20 - 30' ar gammel hummer (c). Man bemerker den relativt étérré ﬂ/aekstrate for
klosaksenev-(positi\‘i allometri) og den relativt 'lavefe'vaekstrate for bagkroppen (negativ

' allorhetri).

FIGUR 2. Homarus americanus pd 3 stadier af

- veeksten visende dels storrelse dels den positive
allometriske veekstrate for klosakse og negative
allometri for bagkroppen. (a) 14 dage, 0,2 gram,
(b) 14 maneder, 15 gram, (c) 20-30 dr (ansldet),
8,8 kg. (Phillips, Cobb & George, 1980).
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Hummere kan ni en anselig stgrrelse. Man har fanget individer af A. amaricanu& pa over .
- 60 cm TL (33-38 cm CL) og en vagt pd 17 - 19 kg. Mens de sterste individer af H.
gammarus har nogenlunde samme lengde, men pé grund af den mere spinkle bygning kun

vejer omkring det halve (godt 8 kg) (Phillips, Cobb & George, 1980).

Minimumstﬁrelse_n for fahgst varierer fra land til land. T Storbritanien er mindstemalet 85
mm CL (Alan Spence, 1989) mens den i Danmark er 210 mm TL (totalléngde) hvilket
svarer-til ca. 74 mm CL (Bennett, 1980).

P4 nedestdende figur er vist en beregnet veekstkurve for "offshore” hummere, der lever pa-

de sterre dybder ud for USA's gstkyst:
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-FIGUR 3. Beregnet veekstkurve for amerikanske hummere.

(Cooper & Uzmann, 1980)

Hummere, der lever 1 mere kystnaa're omrader ("inshore"), formodes at have en lidt
langsommere vakst, idet deres fadeindtagelse om vinteren begranses af de lavere
temperaturer om vinteren, hvor de holder sig i ro i deres skjul, mens "offshore" hummerne
tager fede til sig gennem hele &ret.

Skensmeassigt vil det tage mellem 6 og 8 4r fra de helt unge hummere har segt til bunden

og til de har néet legale fangsstarrelse pa omkring 80 mm CL.




2.2 Tolerance overfor temperatur, salinitet og iltkoncentration.

Hummeres tolerance overfor parametre som iemperatur, iitindhold og salinitet varierer
afhengigt af de enkelte parametre saledes at f.eks.tolerancen overfor heje og lave
temperaturer stiger hvis saliniteten er optimal.

Man har fundet at hummere er forholdsvis tolerante overfor lave iltkoncentrationer (ned
til 1,72 mg/1 ved forudgéende akklimatisering'véd 25°C og en salinitet pd 20%o og ned til
0,20 mg/l ved akklimatisering ved 5°C og en salinitet pd,30%o) (Cooper & Uzmann, |
1980). Hummerne kan overleve en kortere tid ved disse iltkontrationer, men ved s& lave
koncentrationer kan andre forhold ogsé komme til at spille ind, idet-anaerob dannelse og
frigivelse af sulfider under naturlige forhold vil kunne virke direkte-drebende. =~

I praksis regner man med at iltkoncentrationen ikke ber vare mindre end 50% matning
(Hageﬁngﬁ,1997): o o
Larver af den amerikanske hummer har i forseg Vist sig aktivt at u‘ﬁdgé salineter pd 21,4%o
og derunder. Den sterste overlevelse (frem til stadie I'V) er stgrst mellem 30%0 0og 3 1,8%o.
For den europziske hummers vedkommende er en saliniteter 30%o eller derunder al:lerede
ved at vaere kritisk. Dette afspejler sig.i udbredelsen, der ikke strazkker sig laengeré ind 1

de danske farvande end til belterne og @resund. I Ostersgen er saliniteten for lav:

2.3 Levested:

Som navnt tidligere lever hummerne i deres larvestadier oppe i de frie vandmasser. Efter
metamorfosen tilbringer hummerne resten af deres liv pa bunden hvor de starter med at
grave deres génge‘ 1 sand/mudderbund med ‘eventuelt med overliggende sten og
klippeblokke. Howard og Bennett lavede i slutningen af 70'erne nogle laboratorieforseg
med henblik pa at afklare de sma hummeres graveadferd/préference for levested: Det
viste sig at de helt sma hummere, som man indtil da.ikke kendte sd meget til, havde en -
levevis,.d.er meget minder om jomﬂuhummérens nedgravede lwevevi's. Dette er séndsynlig—
vis forklaringen- pa at man stort set ikke observerer hummere fra det tidspunkt, hvorde’

seger til bunden 6g til de har en starrelse pa ca. 40 mm CL.



P& figur 4 er vist en skitse af en gang gravet af en ung hummer (3,5 cm lang).

Fast mudderbund

FIGUR 4. Skitse af gang Ia‘vet‘af ca 3,5 cm lang ung huh'm‘zerv (()nzkring Stailje
VID) i en fast mudderbund (Efter fbto i Howard & Bennett, 1 9A79)'. o :

For den amerikanske hummers vedkommende omtales en reekke forskellige typer-af
- egnede levesteder for de storre hummere.(> 40 mm CL):

Sandbund med sten og klipper, hvilket er _def a]mindeligste kystnare levested (se figur 5).
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FIG UR 5. Skitse af lypzsk Ieveste(l for hummere
(Cooper & Uzmann, 1980)

De smél hummere (30 - 40 mm CL) graver 40 - 70 cm dybe gange; ofte med flere
sidegange. De storre hummere (50 - 100 mm CL) lever 1 skjul, der ikke strekker sig mere
end 30 - 40 cm ned 1 bundmaterialet. | _
Grundfjeld med kllppeblokke og sten er ogsa et relativt almmdelmt levested for hummere
1 Kystnere omrader. I disse omrader har hummeme normalt 1kke muhghed for at grave og
finder derfor deres skjul i klipperevner og -sprakker samt mellem sten og klippeblokke.
Bled bund (mudder og elle;‘ ler) med gravedé gange/fordybninger i bunden kan ogsé

vare levested for hummere.

Den europziske hummer lever stort set pa samme typer af lokaliteter (habitater) som den

amerikanske hummer, og findes pa dybder fra tidevandszonen til dybder pa ca. 40 m. -



S

Dybern (1973) har lavet en undersggelse over den relative hyppighed af hummere pa

forskellige habitattyper ud for den svenske vestkyst:

Habitat / opholdssted Relativ hyppighed®

A Klippe-/sténbund -
1.  Uden skjul p& bunden ‘ - 0-

1

2. Ihuler og sprekker , 1-2

3. Mellem og under sten og klippeblokke pa grundfjeldet . 2-3

4. Tudgravede huler og spreekker i klipper med bledt bundmateriale 1-2
B. Blandet bund

1. Uden skjul pa bunden - i

2. I naturlige huler under sten og klippeblokke _ : 4

3. Iudgravede gange under sten og klippeblokke . 4-5.
C. Bled bund o

1. Uden skjul p& bunden 0-1

2. Tudgravede gange ' ‘ 0-1

. * Data er baseret pa observationer af 260 hummere og deres tilknyttede habitat/skjul.
0 angiver meget lav hyppighed, 5 angiver meget hgj hyppighed.

(Cooper & Uzmann, 1980)

Hummemes gange kan have en eller flere gbninger. Man skenner, at gangé med 1 abning
forekommer ca. 4 - 5 gange s& hyppigt som gange med 2 eller flere abninger (Cooper &

- Uzmann, 1980).

Gangenes dimensioner er normalt saledes at abningen er lidt mindre i tveersnit end selve
gangen. Gangene er szdvanligvis lidt sterre i bredden end 1 hgjden.

Hummerne foretrekker at kunne have fysisk kontakt med gangenes sider og loft.

R
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Pa figur 6 er skitseret forskellige typer af skjul/gange til den europziske hummer.

Front Wall Central Burrow Rear Woll

FIGUR 6. Forskelhge typer af skjul for den europceiske hummer.
(Cooper & Uzmarin, 1980)

2.4 Fede:

De bundlevende hummeres fade bestar af mindre krebsdyr (krabber), muslinger (f.eks.
bldmuslinger), snegle, sestjerner, slangestjérnef, sepindsvin m.v (Ojeda & Dearborn,
1991). - o |
Hummere er endvidere i stand til filtrere organiske partikler fra vandet (Hagerfnap, 1997). .
" Dette er vigtigt hvor h.umm'eme lever i omrader med kraftig vandbevagelse og derfor ikke
bevager sig sa meg’ef rundt.

Fodesggning foregar hovedsageligt om natten, mens de Sﬁgér skjﬁl i.dagtirr'ierne.
2.5 Adferd:

" Som navnt er homarus arterne solitzre. Det vil sige, de opholder sig alene i deres skjul
og tolerer, i modsztning til langusterne, normalt ikke andre artsfeeller i deres hule.

Egentlig territorial adfeerd i den forstand at der er faste grenser til naboen findes ikke. I
dagene inden hummerne skal skifte deres Sfdre skelet, sgger de at jage andre vaek fra et

omréde omkring skjulet.
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I forbindelse med parring, der kun kan finde sted umiddelbart efter at hunnen har smidt
- den gamle skal og inden den nye skal er stivnet, kan en han sage at beskytte hende ved at
holde andre vzek fra hendes skjul. | |

Egentlige kampe ses normalt ikke | hummernes naturlige miljg. Her afgeres stridigheder
ved positurer eller simpelt hen ved at den-mindste fortreekker. Hummere, der har skiftet
skal fornylig, vil vére mere forsigtig end af samme storrelse, dér hér en fuldt heerdet skal.
Egentlige kampe og kanibalisrﬁe ses nasten udelukkende : fangenskab hvor defes

bevagelsesfrihed er begraenset.
| 2.6 Populationstathed:

Hvor mange hummere, der kan findes pé en lokalitet varierer meget. Forhold som

fedeudbud, bundforhold (mangden af passende skjulesteder), predation m.v. spiller en -

stor rolle.

Her kan opgives falgende eksempler fra litteraturen vedrerende den amerikanske hummer:

- Kystner sandbund med flade klippestykker ved Guif of Maine. Her har man den
tztteste population (3,25 hummere pr. m?) og sterste biomasse (178 g/m®) af
amerikanske hummere. Gennemsnitsstgrrelsen er 40 mm CL.

- - Sand/klippe habitat (Gulf of Maine), som er et primart omride for hummerfiskeri:

Populationstathed: 1,2 hummere pr. T m’
Biomasse: 63 g/m*

- Northumberland Strait, Gulf of St. Lawrence ("good natural lobster grounds") med
sand/klippe bund:

Blomasse . 12,6 g/m
- Prince Edwards Island (ved den canadlske atlanterhavskyst)

Populatlonst&thed: 0,007 hummere pr. m* (Glat grundfjeldsflade)
0,11 hummere pr. m* (Kampesten/klippeblokke)
- Rhode Island: . - v _
Populationstethed: 0,1 hummere pr. m* (Grundfjeldsflade)
0,15 hummere pr. m* (mudderbund med skaller/klipper)
- Long Island Sound: '
Biomasse: 5,6 til 24,3 g/m* som ménedlige estimater (mudder/klippe
‘ bund) ‘ '
(Cooper & Uzmann, 1980).
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- Northumberland Strait, Gulf of St. Lawrence (kunstigt rev bestiende af sandstens-
blokke 5-100 cm i diameter og op til 15 cm tykke):

Populationstzthed: ~ Op il 0,15 pr m?
Biomasse: © Optil15,1 g/m*

(Scarratt, 1973)

Tilsvarende estimater for den europziske hummer er ikke fundet.

Man har i akvarier lavet undersggelser til belysning af hurﬁmer_es (H. americanus) krav |
til plads for optimal vaekst. Man har i disse undersggelser fundet, at hvis man vil undgd en
teethed, der virker haammeﬁde pa til_vaéksten, skal man beregne et areal pr. hummer, der
folger denne formel:

a=bx (CL) ‘
hvor a er arealet, b er en konstant (plads-faktoren) og CL er hgmrvr'lerne,s Stgrrélse udtrykt
ved langden pa rygskjoldet. _ | '
Ved b = 55 har man fundet normal tilvaekst, mens lavere vardier af b sandsynligvis vil
betyde reduceret vekstrate (Aiken, 1980). o |
Som sagt er dgtte kun undefségt i store akvarier .élle'r i akvarier ‘o'pdelt-‘i enkeltafsnit til
hver hummer, og ikke under nafurlige forhold.
Benytter man denne formel for hummere i fangststerrelse (ca. 80 mm CL) vil man mgr_l_sk
skulle regné med et areal p4. 55 x 8% = 3.520 cm? pr. hummer eller 2,8 hummere pr. m?

pa en lokalitet med tilstrekkelig fode og skjulesteder.
2.7 Sterrelsesfordeling i en hummerpopulation:

Det er uhyre sparsomt, hvad det har vaeret muligt at finde af information/data, der kunne
belyse stgrfelsesfrekvensen 1 naturlige hummerpopulationer. _

I de-tidligste bundlevende stadier op til en stmreisé pé ca 40 mm CL er det meget
vanskeligt at fange hummerne gn.indet deres meget nzre tilknytning til deres gravede
tunnel samt deres eviie til at kravie ud af en felde, hvié de eﬁdélig skulle komme ind i en
sddan. Derfor er det nasten umuligt at lave undersggelser til belysning af .rekrutteringspo.- ’

tentialet i et givet omrade (Howard & Bennett, 1979).
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I en enkelt undersggelse, hvor hovedformalet var at belyse konkurrenceforhold mellem -

den amerikanske hummer og en krabbeart (Carncer borealis), undersggte man sterrelses-
fordelingen af hummere og krabber pé naturlige lokaliteter (Richards & Cobb, 1986).

Pa figur 7 er afbildet fordelingen for hummere.

FREQUENCY

O 10 20 30 40 S50 60 70 80 SO (00 IO
 LOBSTER CARAPACE LENGTH (mm)

FIGUR 7. Frekvensen af hummere i forskellige storrel-
sesgrupper malt som leengden af rygskjoldet (mm CL).
' (Richards & Cobb, 1986).

Som det ses finder man det sterste antal omkring 40 mm CL. Dette h&nger sammen med -

at de mindre hummere lever nedgravet og derfor normalt ikke fanges. Den faldende
frekvens i de sterre sterrelsesgrupper skyldes den naturlige dedelighed bla. forarsaget af
predatioﬁ. . ‘
Der synes at veere et eksponentielt fald i antallet af individer i hver sterrelsesklasse over
40 mm CL 41-50: 83 individer
. 51-60: 45 individer
61-70: 15 individer
71-80: 7 individer
' >80:. .  4individer
Det observerede eksponentielle fald kan skyldes at der er mangel pa naturlige skjulesteder.
Ved design af et kunstigt rev skal der tages hensyn til, at der skal veere skjulesteder i et

passende antal til hver sterrelsesklasse. Det mé forventes, at et storre antal passende

skjulesteder vil veere medvirkende til at beskytte hummerne. mod predation og at faldet i-

individantal i hver sterrelsesklasse dermed kan reduceres vasentligt.

T
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2.8 Vandringer: .

Hummere kan:foretage egentlige migrationg:r; det vil sige vandre fra en lokalitet til en -
anden. Dette er specielt obseljvéret for amerikanske "offshore" populationer af humrr;ere,
som om sommeren kan vandre mange kilometer ind mod kysten. Dette kan skyldes, at
temperaturen pa det dybe vand ikke er hgj nok til 2g-legning, hudskifte og parring. |
"Inshore" populationer er generelt langt mere stedfaste og deres_ vandringer begrenses
mest til dén natlige fedesagning, hvor de seger tilbage til samme ellér et nerliggende
skjulested om dagen. Disse vandringer begranser sig til hejst 2 km 6g normalt ikke over
300 m. ‘Store "inshore" hummere (>100 mm CL) kan :;vaer.e“ én undtagelse idet man har
observeret, at en lille procentdel af disse kan vahd'r.‘e_lér'ige“afstdnde (op til over 270 km)
langs med kysten. » |
Merknings- og genfangstundersggelser génnemf;art ved I‘rland, Scotland og Norge
indicerer, at den europziske hummer ikke vandrer 1 samme omfang som den amerikanske |
(Cooper & Uzmann, 1980). '

F.eks. har engelske underszgeléer med udsztning af et stort antal markede juvenile
- hummere vist, at langt hovedparten af genfangsterne 5-10 ar senere (nar hummér-n‘e havde

néet legale fangststarrelse) blev gjort meget nzr ved udsztningsomradet (Wickins, 1994).

3. KOLONISERING AF KUNSTIGE REV

Langt de fleste undersggelser over kolonisering af kunstige rev omfatter hovedsagelig
mindre organismer (Svampe, polypdyr, orme, smékrebs m.v.) og alger samt undersggelser
af hvilke fisk, der samler sig omkring og over revene.

Der er relativt fi undersggelser, hvor man har arbejdet hummere (Homarus sp.).

En gruppe af britiske forsker;, (koordineret af MAFF) arbejder med et hummer-program
for reetabling/forggelse af hummerbestandene omkring de britiske ger. ‘Som led Heri
arbejder man med opdyrkning af hummeryngel i akvakulthr til udsetning pa egnede -

lokaliteter. Endvidere arbejder man med mulighederne for at etablere kunstige rev til bl.a.
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hummere for at gge bestanden af disse og dermed fangstmulighederne (Banister, 1995).
Ved den engelske sydkyst (Poole Bay) blev der i 1989 etableret et kunstigt rev (ca. 3 km.
fra det naermeste naturlige rev/klippeomréade) bestaende af 8 bunker af klodser (gips med
varierende iblanding af flyveaske: fra kulfyrerede kraftvarker samt betonklodser).
Placering og opbygning er vist pa ﬁgur 1 (fra Jensen et al., 1992). Det primzre formal
med dette var, at undersege stabilit.etén' af de forskellige typé af klodser (afgivelse af
tungme;aller og fysisk stabiliet). Undersggelser af kolonisering indgér ogsé : dette projekt.
"Bl.a. arbejdér man med hummeres (Homarus gammarus) indvandring. Disse viste, at
voksne individer indvandrer relativt hurtigt (de farste inden for ca..3 uger).
Merkningsforseg over de falgende &r har vist, at der er en fast population pi ca. 2-3
hummere pr. enhed i revet (1 enheder ca.'1 m hgj og 4 m i diameter), hvilket svarer godt
til andre undersggelser. Undersggelserne viser endvidere, at der er mindst to forskelligé
adfzrdsmenstre (en mobil fase ng en stedbunden'fase)v Nbgle hummerg v‘andrer ud fra
revet igen (nogle er observeret 15 km vak fra revet) mens andre viser ‘en meget
stedbunden adfeerd. Hvad der ud.l@ser. skiftet i adfeerd ved man ikke s& meget om.
Fedegrundlag og adgang til egnede skju]ésteder kan vere faktorer, der‘begraenser antallet
af humrﬁefe (Carrying capacity) pa det pégaldeﬁde levested.
Hunner med g er meget stedbundne. En enkelt hun har f.eks. kunnet observeres pa revet
over en fler-arig periode og har gennemlevet 2 aglegningsperioder pa revet (Jensen et al.,
1994). | ’
Der foreligger endnu ikke resultater, som fortzller om revets egnethed som etablerings-
sted for helt unge (juvenile) hummére, nar de skifter fra pelagisk til bundlevende (bentisk)
levevis. = | _ |
Det bemzrkes at ovennavnte kunstige rev ikke er designet specielt med henblik pa at
opfylde hummeres krav til levested. Antallet og sterrelsen af hulheder i revet er tilfeldig,
idet der blot er lavet bunker af klodser med samme dimension (40 x 20 x 20 cm). Det
skulle derfor vaere mulig at lave et design, som i hgjere grad tilgodeser hummernes krav

og dermed gge antallet af hummere, der kunne leve p3 et givent areal.
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Ud »fo.r den Canadiske kyst (46° nordlig bredde) etableredes et 2.740 m* kunstigt rev
bestdende af flade klippestykker 5-100 cm 1 diameter og max. 15 cm tykke. Revet var
specielt beregnet for hummere. Efter godt 2 &r ‘observ.el:rcdes ikke hummere, der var'
mindre end 41 mm CL. Det antages,;t hummere af denne stgrrelse er mindst 3 ar gamie,
hvorfor der kun kunne vere tale om indvandring af hummere fra en nzrliggende naturlig
hummgrlokalifet (ca. 2,5 km Vaek). Der var séledes ikke tegn pé, at der var en tilforsel af -
hummerlarver, som slog sig ned pa revet.
Biomassen af hummer pé revet varierede fra 4,3 -13,1 g/ m’, hvilket var mindre end pd
den nerliggende naturlige hummerlokalitet, derimod var gennemsnitssterrelsen sterst pa
det kunstigt anlagté rev.
Denne forskel forklares af 2 forhold. Dels er der.pa det kunstiét anlagte rev tale om
indvandring af formodentlig sterre hummere, dels vil der vare en overdedelighed af store
individer plé den naturlige lokalitet som felge af det kommercielle fiskeri (Scarratt, 1968).
Efter 8 &r kunne mah imidlertid konstatere, at storrelsesfordelingen pé det kunstigt anlagte
rev Qar den samme som pa den nzrliggende naturlige lokalitet. Ttheden pa det kunstigt

anlagte rev var ca. 1 hummer pr 6 m®. (Jensen et al., 1994).

Ud fra informationerne om hummernes u‘dvikli‘ngs,t-i‘d i forskellige stadier og deres levevis -
mé man antage, .at i de forste par &r efter etablering af et kunstigt -rev vil man kun-
~ observere hummere, der er indvandret fra omkringliggende lokaliteter. Herefter vil man -
kunne forvente at se helt unge hummere pa revet, der er tilfert som pelagiske larver, og
har gennemlevet deres mere eller _mindre nedgravede tilverelse pa den pagzldende
iokalitet‘. Efter yderligere 4-5 ar vil der kunne fanges hummere af legai fangststarrelse, -
som har gennemlevet hele deres bundlevende tilverelse i tilkr_ly’[teti til det kunstige rev.
Samtidig vil de forste sma hummere stammende fra g, der er lagt pé revet, dukke op."
Under forudsatning af at der er et overskud af rekruttering af. pelagiske larver fra
nzrliggende lokalitete,r,mé man pa dette ‘.tidspulr}kt‘antage, at hu,mmerpopﬁlationeﬁ har
* niet sin naturlige balance hvad angér individtathed og sterrelsesfordeling. Er der derimod
en begrenset rekruttering af pelagiske larver, vil der gi yderligere et par ar fer

‘populationen vil have niet sit klimaks.
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DESIGNMASSIGE BETRAGTNINGER,

Der er lavet flere undersggelser med langustere, hvor man undersggt forskellige ud-

formningers egnethed.. En type er de sékaldte "casitas", der bestar af et betondaekke (op

til et par m?) som er havet nogle f& cm over bunden ved hjzlp af vandrette PVC-rer.

Disse tjener som skjul for adskillige individer, der udviser'"'gregarious" adfzerd, det vil sige

samler sig 1 flok for p& den made at skabe beskyttelse mod predation (Jonathan D. Mintz

et al, 1994). Hummerne (Homarus sp.) udviser ikke denne adfzerd, hvorfor skjul af denne

type ikke anses at vare relevant for danske forhold.

En anden type, man har undersggt med langustere, er betonblokke med huler til enkelte

dyr (Lozano-Alvarez et al., 1994). Denne type er skitseret pa figur 8.
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FIGUR 8. 4 typer af betonelementer som skjul for languster (allé;hzﬁl ericm).
Dimensionerne af hullerne i de store blokke (type 1 og 2) er 9 x 9 x 20 cm, og

i de sma blokke (type 3 0g 4) 4x9x20cm.

(Llozaho’-Ah"arez‘et al., 1994).

Da elementer af denne type er beregnet for skjul til individer enkeltvis, anses det for

sandsynligt, at de kunne vaere velegnede til hummere.
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Som det sés, er der forskel pa hullernes dimension idet de store er 10 x 10 cm 1 tveersnit
mens de sma er lavere (10 x 5 cm 1 t\}arsnit). Man har undersggt preferencen hos 2
sterrelsesgrupper af unge (juvenile) karaibiske langustere: Store (=50 mm CL) og sma
(<50 mm CL).

Elementerne var placeret pé forskellige lokaliteter. Lokaliteten nzrmest kysten tiltreekker
flest sma (juvenile) langustere. Her var strukturerne placeret i et omrade med forskelig
'vegetation, og en nerliggende forklaring p& overvagten af sma individer er, at tidlige
bentiske stadier af langustere lever skjult i sddan vegetation, mens sterre individer vandrer
ud pa dybere vand mod naturlige rev. -

De konstaterede praferencer eller mangel pa samme kan sammenfattes som falger:

- Der var ikke praference for elementstarrelse (dimensioner. af huller) hos smi =

individer, mens der synes at vare en tendens hos de sterre individer til at opholde sig
i de store elementer med 10 x 10 cm huller.

- 1 strukturer, der bestod af store elementer i 2 lag var der sterst forekomst af
langustere i nederste niveau. I strukturer, der bestod af 3 lag af smé elementer, var
der ingen tydelig preeference for et af niveauerne. Nogen forklaring herpa gives ikke.

- Overdzkkes den midterste del af strukturen, séledes at der opstdr en stor central
hule, er der en svag praference for derne type pa en enkelt lokalitet. Denne lokalitet
var hovedsageligt beboet af storre individer, der var ingen vegetation og vandet var
mere klart. Man kan forklare praeferencen ved:

1) at sterre langustere kreever storre omrade med merke end mindre individer.
2) Lokaliteten uden preference for overdekket centrum havde mere uklart vand
samt en veludviklet algebevoksning, som begge dele er med til at generelt at
nedsztte lysmengden samt yde beskyttelse mod predation.
Magrke er en Vésentlig parameter ved sével langusteres som hurri_rﬁeres yalg af skjul.
Der er lavet undefsggelvsér dmkfing deﬁ amerikanske hurhmer med hénblik pz‘iﬂ af aﬂdare
forhold omkring denne arts ;'a]g af skjulested (Cobb, 1971).
Man har dels foretaget observationer af hummere pa deres naturlige levested (Narragan-
sett Bay ud for Rhode Island) dels foretaget praeference forsag ! akvaner
De naturlige lokahteter 12 pa 7 6 10, 7 meters dybde (Bonnet Point) og 1 -5 meters
~ dybde (Castle Cove). Ved Bonnet Point er der klippe- og stenbund mens “der ved Castle
Cove er en .bund éf muslingeskﬁller og mindre flager af lerskifer indlejret 1 fast mudder.
Her skraner bunden A30°. Ved Bonnet Point fandt man en individtzthed p4 1 hummer pr.

10,2 m?, mens der ved Castle Cove blev optalt 1 hummer pr. 6,4 m’.
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Man indsamlede 46 hummere og malte deres respektive skjul op. Dette blev sammenholdt
med sterrelsen p& de enkelte individer. P4 basis heraf lavede man regressionsligninger,
som beskrev hvorledes hummernes starrelse (malt 1 mm CL) var relateret til malene pa

deres skjul. Disse relationer fremgér af nedenstiende tabel:

Dimension af . Regressions- Korrelations- | F - verdi
.skjulets dbning (mm) ligning ~ koefficient (r) .

(TVaersnitareal)"‘ 2,659 CL - 50,75 _ 0,7t . 45 95%*
Hejde 1,911 CL - 28,19 0,66 33,06%*
Bredde | 3.347CL-8047 0,66 33,52%*
Lzngde | 4,149 CL + 63,55 0:40 8,12%% -

Heeldningskoefficienten pa sémtlige ligninger var positive og signifikant forskellige fra 0, -

hvilket indicerer en praference for starre skjul med stigende individsterrelse. Individernes
stairelse var tettest korreleret med kvadratroden pa &bningens tvarsnitsareal (r = 0,71),

mens der kun vaf svag sammenha&ng med skjulets lengde (dybde).

Samtidig fandt man, at der var en tydelig preeference for skjul, der var sterre i bredden end
i hgjden (87% af skjulene). I 44% af skjulene var hgjden mindre end eller iig med
halvdelen af bredden. Detté indicerer en praference for skjul, der passer til individets
form, séledes at der er ner fysisk kontakt til skjulets sider og loft. Halvdelen af skjulene
havide en mindre ';bagder", der kunne tjene som flugtvej (J.Stanley-Cobb, 1971) »

Pa basis af ovennzvnte regressionsligning kan man lave en tegretisk beregning af
dimensionerne for skjul til hummere som funktion af disses sterrelsé.

Pa omstaende diagrammer er vist kurver, der angiver hgjde og bredde af skjul under
udnyttelse af regressioﬁsligningen for sammenhang mellem skjulets tvarsnitsaeal og
hummernes stgrrelse udtrykt ved lengden af rygskjoldet‘(mm CL). I den forste diagram
er dimensionerne beregnet ud fra en forudsaztning om at skjuléts hegjde er 75% éf skjulets

bredde. I det andet diagram er der géet ud fra at hejden.er 50% af bredden.
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" Dimension af hummer:skjul som funktion af stofrelse (mm CL)
Dimenslon af skjul (mm) - CL =Laengde af rygskjold fra gjehule t_i‘I' bagkant.
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I akvarier lavede man forseg med forskellige udformninger af skjul, bl.a for at belyse
eventuel preference for en "bagder" samt for at belyse praferencen for det affladede
tversnit. ‘

- Affigur 9 fremggdr det, at der er en klar praference formskjul, der er lukket bagtil eller som
har en indsnavring (F) eller en dybde med knzk (G), der forhindrer lys 1 at treenge ind i

gangen fra bagdbningen.

—y ] .
RINIRIE alfo : FIGUR 9. Forsog til belysning af preeference
L Lzm | bd for "bagdor". Antallet af hummere, der veelger
f_ _°_ _'°_ > i __' et skjul er angivet under hver type af skjul. Alle
R . ? Al skjul er lavet af dreenror (breendt ler) med en
b bl b indvendig diameter pa 10 cm og en lengde pa
30,6 cm. De skraverede felter er modifikationer
Z_‘ — i cement. Type C er lukket bagtil af gennemslg-

s 1 & € A tig plexiglas-plade.

(Cobb, 1971).

I akvarieforseg efterprevede man hummernes praference for skjul af affladet tversnit.

Resultaterne heraf fremgar af nedenstaende tabel:

Hummersterrelse: 9 - 13 mm CL Hummersterrelse: 61 - 70 mm CL
Dimension af skjul | Antal gange valgt | Dimension af skjul | Antal gange valgt
hgjde x bredde i hgjde x bredde i ’
tommer - tommer
Lengde=3" Lazngde = 12"
o Samme tversnitsareal
X% 1 5X5 1
%X 1 oo 3% X7 o*
| _ Samme bredde _ '
1X1 | 4 7X7 ' 7
%2X1 : 7 - 3%X7 14
o ‘ ' Samme hgjde } .
BX% o 1 . 6X6 . | 6
“2X1 7* 5% X 10% : 10

Disse forsgg bekrafter meget tydeligt hummernes preference for skjul, der er breddere
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end hgje. 74% af individerne foretrak skjul med en flad profil. P4 den naturlige lokalitet
fandt man som navnt 87% af individerne i skjul med flad profil (Cobb, 1971).

I det tidligere omtalte forsknings- og forsegsarbejde vedrgrende oparbejdning af.
hummerbestandene omkring de bn'tiské ger arbejder man bl.a. med computer modeller for
design af kunstige rev til hummere. Formalet er, at optimere designet siledes at antal og
sterrelse/dimensioner af skjulestederne s& vidt muligt svarer til hummernes behov, og
dermed forh'mdre,v at hummerpopulationen begraenses af mangel pa passende skjulesteder.
Dette arbejde er tilsyneladende fortsat pa et meget indledende stade. Forelgbige resﬁltater
indicerer, at et passende spektrum af skjulesteder kan opnés ved at benytte sten : 5
forskellig sterrelsesklasser i omradet 0,4 til 2,2 m 1 diameter (Wickins, 1994). Nermere
oplysninger herom foreligger endnu ikke, men J.F. Wickins er kontaktet for at indhente

eventuelle nye resultater fra dette modelarbejde.

Pé basis af de indsamlede informationer kan man lave en forsigtig konklusion pé hvordan
man kan designe et kunstigt rev baseret pa forstgbte betonelementer med indbyggede

| skjulesteder:
4.1 Antal forskellige skjulesteder:

. Der skal tages hensyn til af hummerne kan finde nye skjul eﬁerhanden som de vokser
Man kan som udgangspunkt valge 5 storrelsesklasser:

Starrelsesklasse: :
g : 41-50 mmCL
51-60 mm CL.
61-70 mm CL
71-80 mm CL-
>80 mm CL

hAlE s S

.Disse klasser omfatter hummere fra den storrelse, hvor de seger skjulesteder mellem

)

klipper og sten til de har néet den legale fangststarrelse.
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" 4.2 Dimension af skjulestederne:

Fra praferenceforseg har man vist at dbningerne/gangene helst skal vere storre i bredden
end i hejden. Som udgangspunkt kan man valge forholdet 1 7: 0,75. A
Med udgéngsptyinkt i relationen mellem hummerstgrrelse  og &briingens/gangens
dimensioner (jeevnfer beregnef kurve pa side 20) kan falgende dimensioner anslas for
ovennazvnte sterrelsesklasser:

- 'Dimension af skjul (mm):

Sterrelsesklasse: Bredde - Heyde -
1: 41-50mmCL .- "~ . 80 . - 60
2: 51-60mmcCL 110 . . . 83
3: 61-70mm CL -~ 141 ' 106
4: 71-80 mm CL 172 : 129
5. >80 mm CL 250 190

4.3 Antal af skjulesteder 1 hver sterrelsesklasse:

En undersegelse af stgrrelsesfordelingen i en naturlig hummerpopulation indicere, at der
tilnzermelsesvis var en halvering i antallet af individer néar man gik fra en storrelsesklasse
til den nzste. Dette var i‘en'situatic.)n hvor man kunne ga ud fra, at der var en méngel pa
skjulesteder og derfor en relatlv hzj mortalitet som falge af predation.

Hvis man som udgangspunkt antager, at man kan reducere denne dadelmhed med 50%
ved at tilbyde passende skjulesteder, vil antallet af individer i hver stgrrelsesklasse kun
falde med 25% for hvert af de anglvne trin. Dette vxl gnve folgende fordeling af de S
forskelhge diemnsioner af skjulesteder: -

Dimension af skjul (mm):  Relativt antal:

Sterrelsesklasse: Bredde szde

1: 41-50 mmCL 80 0 200
2: 51-60mmCL 110 - o 83 150
3: 61-70 mm CL 141 . 106 113
4: 71-80mm CL 172 129 84
5:

>80 mm CL - 250 190 63
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4.4 Q@vrige aspekter ved udformning af de enkelte skjulesteder:

" Der er ikke furidet nogen angivelser af] hvor dybe gangene skal veare i relation til
hummernes storrelse. Dette anses imidlertid ikke for at vere af nogen kritisk betydning.
En dybde pa 30 cm for klasse '1-3 og 50 cm for klasse 4-5 anses for at vare en passende
udgangspunkt. ‘ |

Det er vigtigt at lysintensiteten 1 skjulet er sa lille som muligt, hvorfor der ikke ber vare

nogen sterre abning bagtil 1 skjulet.
45 Tathed:

- Spergsmélet om hvor taet man skal placere skjulene, det vil sig hvor mange individer, der
kan forventes, at vaere plads til inden for et givet omiréde, er uhyre vanskeligt at vurdere
realistisk. Dette vil i hej grad afhenge af fadeudbudet pa den enkelte.lokalitet.

Det kunstige rev kan betragtes som skjulested for humméme i dagtimerne, hvor de er mest
udsatte for predation. Under fodesggning bevaeger hurﬁmerne sig fundt 1et ofnrédet
omkring revet. Nogen reel territorichavdelse ses kun sjzldent og derfor anses afstanden

- mellem de enkelte skjulesteder ikke for at '\‘/aere‘ af kritisk betydning. -

I akvakultursammenhang (akvarier) har man estimeret, at det minimale krav til plads
(forudsat tilstraekkelig fodemangde) for den enkeite hummer kan relateres til deres
starrelse (mm CL) ved denne formel: '

a=bx (CL)**10°
hvor a er arealet (m?), b er en konstant (plads-faktoren) og CL er hummernés starrelse
udtrykt ved l&engden p& rygskjoldet. | |
Ved b = 55 har man fundet normal tilveekst, mens lavere verdier af b sandsynligvis vil

reducere vaksten.
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Overforer man denne formel til den relative fordeling nzevnt ovenfor, vil arealkravet til den

pageldende konfiguration kunne anslds pa fglgende made:

Starrelsesklasse: Antal Arealkrav

1: 41-50 mmCL 200 22 m?
2: 51-60 mmCL 150 25 m’
3: 61-70mmCL 113 26 m?
4: 71-80 mm CL 84 S 26m*
5: >80 mm CL _63 28m> @
Sum 610 127m? (ca. 5 hummere pr. m®)

) Ansliet gennemsnitsstarrelse pi 90 mm CL for denne sterrelsesklasse.

Betragter man et kunstigt anlagt rev pA 1000 m* vil man ud fra denne grove beregning

kunne anslé en potentiel bestand pa 4.800 individer med falgende-sterrelsesfordeling:

Sterrelsesklasse:  Antal Arealkrav
1: 41-50 mmCL 1.575 173 m?
2: 51-60mmCL  1.180 197 m?
3: 61-70mmCL 890 ~ 205m’
4: 71-80 mm CL 660 205 m?
5. >80 mm CL __495 220 m*_©
Sum : 4800  1.000m? (ca. 5 hummere pr. m?)

) Ansléet gennemsnitsstarrelse pi 90 mm CL for denne sterrelsesklasse.

Det skal endnu en gang understreges, at disse tal er beregnet ud fra akvarieforseg og

forudsetter at fodetilgang ikke er en begrensende faktor.
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4.6 Fysisk udformning af beton elementer:

Hummere foretrakker let skranende terren, hvor de kan have udsyn over de nermeste
omgivelser.

De enkelte blokke kunne man séledes forestille sig udformet i et trappe eller pyramidede-
sign op til en hgjde af f.eks. 1% m med de enkelte skjul placeret pd rekke med
. eksempelvis 10 cm mellemrum. Antallet af skjul mé hellere veare for for hgjt end for lavt.
Per Jahren, P.J Consult i Norge har pé basis af observationer af hummerskjul i naturen
og beregninger ox}ér hvorledes man kan placere flest mulige skjul pr. m® beton designet

og patenteret betoneler}lenter, specielt beregnet for hummere. Designet er illustreret 1 Per

Jahrens patent jevnfer figur 10 (ikke mélsat).

A: Enkelt élemgnt . ' - B: Tvaersnit

FIGUR 10. .__S'kits;e af design patenteret af Per Jahren. ‘
' (Ref. Jahren)
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Som det fremgir, er der angivet nogle gennemgéende &bninger. Disse vil sandsynligvis
ikke kunne tjene som egentlige skjul, men snarere som genveje for passage fra den side

af elementet til den anden.

Den viste konstruktion er udfart som en gvre del i en let beton og en nedre basis udfert
i en beton med hgjere densitet for at skabe stabilitet.
Spergsmélet er,-om denne udformning vil vre stabi, hvor der optrader belge- og/eller

strgmpavirkninger.

Ved Dansk Hydraulisk Institut har man lavet en forelgbig vurdering af denne konstruk-
tions forventede stabilitet under fdrh()ld, der vil vare aktuelle p& nogle mulige lokaliteter
for kunstige rev til hummere. Der taerikés her pa omréader i Kattegat (et syd for Lesg og
et syd for Anholt). Man har regnet med en hgjde af elementer p4 2 meter og en fykkelse
af hver de 3 "vinger" p 30 cm foroven og 50 cm forneden. Elementet laves af beton med
en massefylde pa 2400 kg/m®,

Man finder, at strukturen 1 denne udformning ikke kan forventes at vere stabil over en 50
- 100 4rs situation. For at gore den stabil skal vaegten forggeé med 50 %, hvilket kan geres
dels ved at lave bundpladen tykkere, dels ved at gore W'vingefne" tykkere. Som Per Jahrén‘s
rev er udformet er det en meget lodret ﬂade, hummernes skjul er placerét 1. Man kunne
let forstille sig, at en mere skra flade _vﬂle vaere at for_etraekke saledes at hummerne havde
lettere ved at bevage sig pé den. Dette ville samtidig bidrage til et merevétabvilt design med . .

stgrre tyngde og lavere tyngdepunkt.

:Placering af sten pa eller omkring bundpladen kunne vare del af en s3kaldt scourbeskyttel-
se, der-ville bidrage til opnd den anskede stabilitet, og modvirke eventuel erodering af -
jvunderlagret. ‘ | . .

‘Endelig ville anvendelse af tungere beton eller placering pa sterre dybde bevirke den

gnskede stabilitet kunne opnés.
Placeres revet pa eroderbar bund mé elementet beskyttes. Erfaringsmassigt vil en sddan

errosionsbeskyttelse skulle have en udstrzkning rundt omelemtet, der svarer til bredden.
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I dette tilfelde et balte pa ca. 3 meters bredde.

Et vasentligt mere stabilt, men samtidig mindre komplekst design kunne tage udgangs-

punkt 1 en pyramideform (uden top)vsom skitseret pa figur 11. Det er fortsat en

forudsztning at elementerne placeres pa fast, ikke-eroderet bund.

Figur 11. Overordnet design for stabilt rev-element.

Elementer, der har til hovedformal at tjene som skjulesteder for hummere, kunne meget
‘let tenkes at indga i mere komplekse-kunstige rev bestdende af forskellige t}{per af
elementer. Eksempelvis kunne strem-/belged@mpende elementer danne Iz for elementer

til hummgre.

Set sével ud fra et gkonomisk som fra et politisk synspunkt, ber der ved vurdering af
udformningen (og ogsé placeringen) af eventuelle kunstige rev, i det hele taget strebes

mod at tilgodese flest mulige formal ("multi purpose" - princippet).

T_*g
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4.7 Placering.

Skal der etableres kunstige rev spe<:1e1t rettet mod hummere bar flere fysnske/bxologlske

forhold tages i betragtning ved placeringen:

Kravet til saliniteten er i de danske farvande bestemmende for hummernes udbredelse
og dette udelukker Ostersgen. Allerede ved 30%o begynder det at vare kritisk .
(Hagerman, 1997). “ » |
For kraftig vandbevagelse far hummere til at sége I eller fortrkke fra omridet.
Undersggelser i strzmrungskanaler har vist, at hummere kun beveaeger sig omkring nar
stremhastigheden er under 25 cm/sek Nar man allwevel observerer hummere
omrader med relativt’ kraftige vandstrgmnmcer som feks ved Kuilen i Sverige,
skyldes dette, at de kan finde stremle-de pagzldende steder (Spence .1989;
Hagerman 1997)

Stremmen kan fere store mangder af organisk partikulaéft materiale med sig, som

sedimenteﬁ i stremlz, hvor det kan tj.eﬁe som fgde for hummerne (Hagerman, 1997). |
Selv om hummere som tidligere nzvnt kan tale relativt lave iltkoncentrationer 1

kortere perioder, skal omrader .med risiko for iltsvind undgas. Dels vil deres

livsbetingelser ikke vaeré optifnale, dels vil kraftige iltsvind ofte vere forbundet med

frigivelse af sulfider, der er direkte drebende.

Det vil veere narliggendé at veelge omrade(r) 1. nzrheden af elleri dir‘e.kte tilknytning

til lokalitet(er), der 1 forvejen oppebarer (ellef tidligere har oppebaret) en hummer-

bestand, men hvor forskellige forhold har gjort at populationen begranses af mangel

pé passende skjulesteder.

Der skal vaere fadegrundlag for en foraget hummerpopulation i omradet idet fodring

- ikke vil komme pé tale:
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3. K ION

Det konkluderes, at betonelementer vil kunne indgé som et alternativ pa linie med andre

.materialer som f.eks. sten ved eventuelle anleg af kunstige rev for hummere 1 Danmark.
Benyttes beton, kan man udforme/placere elementerne efter falgende retningslinier::

- Skjulesteder skal have en storrelse, der modsvarer hummernes behov.

Ud fra citerede observationer i naturen og teoretiske vurderinger/beregninger foreslés

folgende:

.Dimension i mm (bredde X hejde) Relativt antal (%)

80X 60 33

110 X 83 25

141 X 106 18

172 X 129 14

250 X 190 ’ 10

B *100

- Skjulene kan placeres relativt tzet pa de enkelte elementer, idet der hellere ma vare

overskud end underskud af skjulesteder.

- Elementerne skal placeres pa lokaliteter; hvor der vil vre fodetilgang nok til en gget -

hummerpopulation. Saliniteten skal helst vaere 30%o eller derover og iltmztningen

ber ligge pa ca. 50% eller derover. Omrader med risiko for iltsvind skal undgss.

- Hummere lever i Danmark fra tidevandszonen ned til ca. 40 meteré dybde. Kunstige

rev for hummere kan p]acerés inden for dette interval idet der tages hensyn til andre
forhold sésom stabilitet (stremforhold, balgepévirkning, bundforhold), fiskeriinteres-

ser, skibstrafik m.v.

- Bundforholdene ber vare stabile, dels af hensyn til stabiliteten af rev strukturen dels
af hensyn til hummernes tidligste bundlevende stadier, der lever i gravede gange i

bundmaterialet.

—
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Anlzgges revet som strem-/belgedempende struktur for kystsikring kan dette

designes séledes at voksne hummere vil kunne finde stremlz og fode i form af tilfert

partikulert materiale. Derimod kan man have formodning om, at populationen i si
fald vil blive meget athengig af indvandring af individer fra andre lokaliteter, idet
larver kleekket pd stedet sandsynligVis vil blive fort veek 1 lebet af de 2-3 uger de lever

oppe i de fri vandmasser.

Elementemne skal have en udformning, der gor dem stabile, séledes at de ikke valtes

omkuld eller flyttes pd grund af strem- eller belgepavirkning.

Hummerskjulene ma ikke vare udsat for sedimentering af sand og-andet i vaesentlig -
grad. Hummerne vil selv fjerne materiale i hulerne hvis det generer dem, men ved
konstant filsandihg eller lignehd.e m4 man forvente at hummerne vil sgge andre og
bedre skjulesteder.

Ved at lave hullerne séle_des,!at de eventuelt skréaner lidt opad‘ fra indgangen vil man

sandsynligvis kunne modvirke eventuel sedimentering.

Det er ikke p4 nuvaerende tidspunkt muligt at pege pa det ideelle design for hummere, men

ud fra ovenstdende skulle det vere muligt at designe nogle fa forskelligé typer, som kunne

afpraves 1 store tankforseg. Hensigten hermed skulle vare at undersgge hummeres

adfaerd/praferancer ved forskellige udformninger og dermed sege at optimere udbyttet

af de investeringer anleg af et kunstigt rev vil kreve.

Dette kunne dreje sig om:

Pr;z_fe‘rance‘ for skjul i skra flader frem for skjul 1 mere lodrette flader.

Sma squl .for sig ‘o‘gv sterre skjul for sig eller sma og store skjul blandet ved siden af
hfnémden. - ' ‘

Eventuel Sammerihang mellem hummernes sterrelse og hvor hejt over bunden de

accepterer at sgge skjul.

Vil det eventuelt vare en hindring, at Smé hummere skal passere forbi skjul med store

humrrierc for at finde skjul af passende storrelse
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2

- Tethed, d.v.s. hvor langt vil der veere mellem skjul, der er optaget af hummere.
- Kan man eventuelt opnd sterre teetheder pr. m* ved specielt designede betonkon-
struktioner frem for natursten af varierende storrelse. -

- Skal betonen have en ru overfladestruktur eller ma den vere glat.

Dette er blot nogle fa af de szrgsmél, man kan stille og som ikke bevares af den
gennemgdede litteratur, men som vil have betydning, hvis man gnsker at special designe

rev til hummere.
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Fiskeriudviklingen i Japan kan grupperes i folgende hovedaktiviteter:

1) Akvakulturbaseret opdrzt af fiske-, skaldyrs- og muslingeyngel.
2) Overfersel af fiskeyngel til havmiljg.
3) Opvzkst i og fangst fra havmiljg.

Da man for ca. 30 ar siden pabegyndte udsetningen af kunstige rev med stette fra den Japanske stat
var formalet at samle fiskene, men efterfeigende er man blevet mere og mere interesseret i at fremme
fiskeudviklingen gennem en kombination af kunsfige rev og ud_s'atning af fiskeyngel. =~
Udvikling dg optimering af akvakulturbaseret opdrat af yngel fokuserer pa 68 forskellige arter af fisk,
. skaldyr og muslinger. Disse arter er naermere _specificerede med engelske og Iatmske navne i
beskrivelsen JAPAN SEA-FARMING ASSOCIATION (bilag 2.)

' “Dette udv1k11nos- og optimeringsarbejde foreoar dels ved nogle af de 9 ﬁationale ﬁskeri fdrskninosinsti- _
tutter i Japan, dels ved 16 nationale opdraetstatloner lokaliseret i forskellige regioner og alle tllhgrende
sammenslutningen Japan Sea-Farmmc Association og dels ved 53 opdratstatloner der drives af
forskellige prefectures i Japan. '

_‘ Det nationale program til stette for udsztning af fiske- og skaldyrsyngel er pa 20 billioner (milliarder)

_yen svarende til 1 milliard Dkr. (Jeg ved ikke om det er pr. &r eller for en given periode)

De 9 nationale ﬁskeri—forskningsinstifutte,r er beskrevet inkl. navn og adresse og aktivitetsonirader i
oversigten Agriculture, Forestry énd Fisheries Research Council and N_ational Research Institutes (bilag
1), medens de 16 nationale opdretstationer er listet med navn og adresse i fernevnte bilag 2, der
samtidig giver en overskuelig og velillustreret introduktion til Japans opdret af ﬁékeyﬁge‘l. Resultaterne
fra disse forskningsaktiviteter tilhgrer staten, og offentliggares via publikationer og pa konferencer
(tilsyneladendé mest pa japansk).. '
Herudover foregar der en omfattende forskning ved mange universiteter, herunder Tokai University
samt i private virksomheder. Universitetsforskningen og samarbejdet med private industrielle parfne_re
stottes bl.a. af det nationale program BRAIN (Bio- orientated . Téchnology Research Advanéément
Institution). Adresse og nzrmere orientering om BRAIN er givet i bilag 1 side 17. ’
Som et eksempel pa omfanget af udsatninger blev nzvnt, at der sidste 5r Blev udsét ca. 300 milliéher
ca. 25 mm store Pruna Prawn. En del af forskningen vedrerende opformering af fiskeyngel foregér som
~ fernzevnt pa forskelhge universiteter. Et indblik i det paoaeldende arbejde ved Tokal University fremgér
af billedsamlingen bilag 5.

Hvad angér hummere, er det i Japan "Spiny Lobster" (languster), der er den naturligt forekommende




art, og' med en enkelt undtagelse, er det denne art man koncentrere sig om. Undtagelsen er en nu
pensioneret professor Yoshimitsu Ogasawara, der har forsket i levebetingelser og opformeringsmulig-
heder for amerikanske hummer: Dette arbejde skulle nu blive viderefort af professor Koshio ved
Kagoshima University, Kyushu Island. Fra vor japanske partner skulle vi modtage prof, Ogasawara's
adresse og villdereﬁer sege at felge op. A :
Udviklingen i Japansk fiskeri er illustreret i nedenstéende figur 1 fra Annual Report on Japan's Fisheries,

Fiscal 1995 (bilag 3): ' o o -

Changes in Catch Volume and Value by type of Fishery
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" Data: "Annual Statistics of Fishery and Aquaculture production”,
Ministry of Agriculture, Forestry and Fisheries
Det fremgér at fjernfiskeriet er géet meget tilbage, medens kystfiskerier er nasten stabilt og af stadig
starre gkonomisk betydning, hvilket bl.a. tilskrives den aktive indsats for at fremme fiskeudviklingen

gennem yngeludsatning og etabiering af kunstige rev samt havbrugsbaseret produktion af fisk.

~ Med hensyn til kunstige rev, sa tiliader man ifelge Japan Sea-Farming Association ikke udnyttelse af

"affald" men kun konstruktioner beregnet til formalet og kun konstruktioner fremstillet i beton, metal




eller plast.
Under medet med Mr. Takaharu Ohashi fik jeg forevist en interessant eﬂge]sksproget video udarbejdet
- af National Coastal Fishery Dévelopment Association. Den gav et glimrende indtryk af den japanéke
.. udvikling af kunstige rev, der ogsa er. illustreret 1 organisationens brochure . The Ocean with Unlimited
Possibilities -- Its Exciting Future Promotion of thé 3rd Coastal Fishing Ground Development Project,
der er vedlagt som bilag 4. I denne er nzvnt brug af flyveaske, hvilket ikke er 1 overensstemmelse med
oplysningerne fra Sea-Farming Association. Med megen hjelp fra vor japanske partner og efter
forhandlinger mellem National Coastal Fishery Develo;ﬁment Association og Ministry of Agriculture,
Forestry and Fisheries er det lykkedes os at fremskaffe et eksemplar af den pagzldende videofilm, som
vi har ladet omforme til PAL udgave..
I forbindelse med disse forhandlinger blev vi anmodet om at fremsende en nzrmere beskrivelse af det
danske projekt og dets partnere. Denne beskrivelse "NOTE ON DANISH PROJECT CONCERNING
ARTIFICIAL REEFS. June 12. 1997_" er vedlagt som bilag 8.
Det er planen at vise den farnzvnte film pa medet den 14. august og derefter errdrage den il
Danmarks Fiskeriundersegelser, Hirtshals, der mé forpligtige sig til at overholde Ministry of

‘ Agriculture, Forestry and Fisheries' forbud mod kopiering.

Herudover modtog jeg en japansksproget liste over japanske producenter af elementer og know-how
til kunsﬁge rev. Denne er oversat af vor japanske partner, og vi har efterfalgende sendt fax til de
pageldende 28 firmaer og organisationer med anmodning om af f3 tilsendt nazrmere oplysninger om
de pégaldénde's aktiVife_éte'r pa omradet. Den eneste nyttige tilbagemelding vi har féet som reaktion pa
denne henvendelse er en litteraturliste, der er vedlagt som bilag.7‘.

Dette er i god overensstemmelse med vore tidligere Uerfari_nger»,‘ nemlig at man modtager 'mange
interessante infdn:iatiohéf, hvis man’bészger jabanske institutter og firmaer, rﬁedens man kun modtager
meget.llid_t- p4 basis af skriftlige henvendelser. Det er ligeledes vor erfaring, at en god lokal partner er

ef stor veerdi.

_Fra organisationen National  Coastal Fishery Development ‘Association blev udleveret ‘et antal
. velillustrerede, men japansksprogede brochurer, der er sendt med rapporten til Danmarks Fiskeriunder-

sogelser Hirtshals.

Lokalt er vi blevet hjulpet af vor partner SHIN-NORINSHA. CO., hvor specielt Kotomi og Yoshisuke

Kishida har varet meget hjzlpsomme.
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(This ,report contains the following four chapters.)
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Japan's fisheries under the new maritime order

-Present fishery-products supply and demand

Present fishery operations and the fishery work force structure
Promotion of fisheries and local revitalization
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| Japan'’s fisheries undgr the new maritime order
Circumstances relating to the United Nations Convention on The Law of The Sea

The concept that "the oceans are free" has been internationally settled, and in the past Japan's fisheries
expandeditheir fishing grounds ai_ld increased production.based upon this principle. But, as marine living
rés_purces and mineral resources became a focus of concern, the United Nations decided upon the goal of
tﬁe codification of the marine order and, since 1558, there have been several United Nations Conferences
on The Law of The Sea. |

Before the end of the Conference, in 1977, many nations, including the U.S.A., established 200

‘nautical mile water zones. Japan participated in this movement by establishing the "Temporary Measures
Law for the Fishery Zone" (Fishery Zone Law), however, Japan's fisheries, which were mainly distant
water ﬁshery,'were'hard hit by these movements, and forced to make drasﬁc changes in their fishing
practices.

The "United Nations Convention on The Law of The Sea," finally adopted in 1982, took effect in
November 1994. The following shows the main subjects in this Convention related to the maﬁne products
industry. |
a. Establishrrient of an Exclusive Economic Zone to a width of 200 nautical miles
b. Establishment of figures for the total allowable catch (TAC) in the above-mentioned zone

Japan has been asked to establish a fishery management system corresponding to the new maritime
order conceming fisheries by switching to quanﬁtalive control of marine resources to ensure ratification

of the above-mentioned Convention.

Situations concerning océan areas on the periphery of Japan's 200 nautical mile
zone ‘

The Japanese Fishery Zone Law does not establish a fishery zone in the Japan Sea west of 135°E and
in the East China Sea, and Japan does n(;t apply restrictions to fishing by Korean and Chinese nationals
within these established oc;ean areas. Therefore, Korean and Chinese ﬁshing vessels are active in the sea
around Japan, and there has been a lot of concern regarding the safety of the fishing operations and the
draining of resources. Therefore, ensuring the order of fishery operations by foreign fishing boats has
become an important task. | '

Regarding the conditions of resources in the oceaﬁ areas surrounding Japan, the numbers of some
species, such as red sea bream and bastard halibut, efc., in the Seto Inland Sea are being maintained at
high levels. However, in general, the resource levels of My species remain at medium or low levels, and

are decreasing and the catch quantity is decreasing annually.



The estabishment of the 200 nautical mile zones at a global level
Development of the establishment of the 200 nautlcal mile zones
(situation up to May, 1980)
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Present situation of fisheries management _

Because fisheries resources are renewable living resources, differ ﬁom mineral resources, etc.;
therefore, thé sustainability of fisheries resources is made possible through appropriate fisheries
management. Fisheries management methods can be roughly divided into two methods. One is the
method of directly controlling catch quantity through the éstablishment of total allowable catch and catch
quota systems, etc. The other method involves indirectly controlling catch quantity Byv ”restricting fishing
efforts or practices. The methbd of directly controlling catch quantity is used mainly in North American
.and European naﬁons. In contrast, Japan has carried out fisheries management in the past by restricting
fishing efforts or practices.

Recently, given the circumstance in which fisheries resources are now at generally low levels, the
catching ability has increased with iniprovements_ in performance of fishing vessels and fishing gear.
Therefore, the ifﬁplementatiﬁﬁ df"apﬁropﬁafe 'ﬁ'sheries méhagement measures that incorporate such
technological innovations has become an hnpbﬁaﬁt—taék for sustainable and advanced use of the
resources. |

'In particular, Japan-has-been-asked-to-establish a fisheries management system in conformity with the
new maritime order and switch fo a quantitative control of resources in the process of ratifying the United

Nations Convention on The Law of The Sea.,

Japanese fishing in international fishing grounds
Recently, Japanese fishing on the high seas has been tending to decrease, due to movements toward

intensifying the conservation and control of fisheries resources and environmental protection movements,

~such as those designed to protect wildlife.

The United Nations Agreement on Straddling Fish Stocks and Highly Migratory Fish Stocks,
stipulating ideal ways to conserve, contrql and uﬁ]jze the species of highly migratory fish stocks and
"straddling fish stocks" was adopted in Augl‘l;S:f" 1995. Straddling fish stocks are described as being
distributed across the high seas andbin 200 nautlcal mile waters. In general, it can be said that the
international situation reiated to fisheries is chmgﬁg greatly. For example, the Convention on The
Conservation and Management of Alaska Ppllack Resources m the Central Bering Sea has come into
effect and The FAO (Food and Agriciﬂtﬁre Organizatidn of the U.N.) Code of Conduct for Responsible
Fisheries was adopted at the FAO General Meenng E |

Present fishery-products supply and demand
Supply and demand for fishery products
With regard to supply and demand levels for fish and shellfish used for food in Japan, demand for fish

and shellfish has been showing a sluggish increase, while supplies of these seem to be decreasing. The



Major fisheries management methods used
by North American and European nations

Note: * refers to the "Individual Transferable Quota method (ITQ method),” which is
arranged so as to enable the transfer of the distributed quotas. .

1) Distribution of catch quotas to individual fishery organizations

2) Joint use of fishing effort quantity restrictions based upon EU restrictions

3) Basically, no limitation on entry into fisheries areas

4) Transferable with governmental permission

Changes in catch quantities of Japanese
fishing boats on the high seas
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supply volume of fish and shelifish used for food in 1994 decreased by 2 % from that of the previous year
to 8.53 million tons; even though the quantity of imported fish and shellfish used for food increased,
domestic production of these items decreesed. Meanwhile, the demand volume decreased by 2 % to 8.71

million tons, due to decreases in domestic consumption and the volume of imports. In 1994, the quantity

. of protein supplied per person per day by fish and shellfish used directly for food in Japan decreased by

0.4g from the previous year to 18.5g. This still amounts to a 39 % share of the entire animal protein.'
supply quantity, thus signifying that ﬁsh and shellfish remain the major source of animal protein for the
Japanese people. I-Iowevér, the self-sufficiency rate for fish and shellfish used for food (excluding those
used for feed and fertilizer) has been gradually decreasing, from 86 % in 1985 to 61 % in 1994.

Fishery production

Japan's fishery production has been decreasing over the last six consecutive‘years and, in 1994, it
decreased 7 % from the total amount in the previous year to 8.1 million tons. The value of ﬁshery
production also decreased By 5 ‘ % from that of 1993, to ¥2.4 trillion. The rates ofproduction of coastal
fishery increased slightly, but both offshore fishery and distant water fishery production decreased
remarkably. ‘ '

1. Production trends by fishing grounds

In 1994, annual productien by Japan's coastél fishery increased by 1 % over that of the previous
year to 3.2 rmlhon tons, whﬂe the monetary value of this productron decreased by 2 %, to ¥ 1.3
trillion. Coastal fishery productlon with the exception of marine culture fishery, decreased by 3 %
to 1.8 million tons, and the production value decreased by 7 %, to ¥ 684 billion. Marine culture
production increased by 5 % over that in 1993 to 1.3 million tons, and the value of production rose
by 3 % to ¥ 627 billion. Offshore fishery production decreased by 13 % from the previous year to
3.7 million tons, and the value of production decreased by 3 %, to ¥ 550 billion. Distant water
fishery production fell by 7 % from that in 1993 to 1.1 million tons, and the value of this
production dropped 16 %, to ¥347 b11110n

2. Production trends by main species
In the production trends by main species in 1994, the .preduetion of Japanese pilchard and
mackerel decreased, while that of cuttleﬁsh,'squid and Alaska pollack was the same as in the
previous year and that of horse mackerel increased. In’particular, the production of Japanese
pilchard fell 31 % from 1993 levels to 1.2 million tons, which is 1/4 of the peak amount (1988, 4.49
million torrs). In the production trends by main species in the marine culture fishery, the production

of oyster and scallop, as well as of yellowrtail, sea bream, silver salmon and laver (nori) increased.
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Fishery products trade ,

In Japan's fishery products trade, fishery product exports were more active than imports in the 1950s,
even though fishery product imports have been increasing rapidly since the first half of the 1970s. In the
past, the main items imported ‘were medium grade and high grade fish, but recently imports of relatively
- cheap fish stock, such as horse mackerel and mackerel, for raw materials for processed food products and
highly-processed products, such as fish meal and- prepared eel products have been i increasing, |

Fishery products imports in 1994 in terms of quantity (customs-clearance weight) and monetary value,
increased 5 % over the previous year, to 3.3 million tons and ¥ 1.7 trillion. In terms of monetary value,
the nations.from which Japan imported fishery products in 1994 are, in order, the U.S.A,, China,.
Thailand, Korea and Indonesia. Imports from these 5 nations togéther made up about 50 % of the year's
fishery imports into Japan. By item, fish meal import quantity increased greatly, moving ahead of imports
of shrimp iuto first place, followed in order by shrimp, tuna and marlin, salmon and trout.

The gap between supply and demand due to decreases in domeshc producuon and the hlgh valuatlon
of the yen are considered to be the major factors contributing to increases in imports. |

However, fishery exports in 1994 decreased by 23 % from the previous year to 0.3 million tons, and in_
monetary ierms, their value decreased by 9 %, to ¥ 123 billion.

‘Consumption and prices of fishery products

Fishery product consumption has remained firm, but both real and nominal household consumption
expenditures for fish and shellfish in 1994 remained sluggish, as they were 1993, under circumstances in
. which personal income has risen only s]ightly.\

However, fishery product prices, both in production locations and places of consumption, are showing
a downward trend. The increased tendency for consumers to seek low-priced merchandise since the
collapse of the "bubble economy,” decreased household consumption expenditures for fish and shellfish,
and intensification of the competition between fishery products and meats, are considered to be the causes

of this lowering of fishery product prices.

Distribution and processing of fishery products

Market distribution i still performirig a central function in fishery products distribution, although
diversification of distribution routes is advancing and the quantrty of ﬁshery products handled by fish
markets is-decreasing. On-the other hand there is a movement to cope with consumers' changmg
purchasing ucﬁvities; for example, opening wholesale markets on Saturdays. Also, in the retail business,
the in_crease in the number of mass-sades stores is remarkable, while, in contrast, in 1994 the number of
fresh fish retail business stores, the traditional retail form, decreased to 35,000, or about 2/3 of their

number 12 years ago.
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The production of processed fishery products in 1994 generally showed a decreasing trend compared

to the previous year. In particular, the production of oil, feed and fertilizer dropped sharply due to
decreased catches of Japanese pilchard.

Supplying processed fishery products to satisfy consumers' diversifying needs and improving sanitary
control methods for food in response to increased consumer interest in the quahty and safety of food, are

unportant factors affecting fish processmg

World fishery production and foreign tradinq of fishery products

World fishery pfodudio_n in 1993 increased 3 % over that of the prew}ious year fo 108.6 'million tons,
and both inland water fishery i)roducﬁon and seaweed produclien increased remarkably. By nation, China
increased its production 19 % over that of 1992 maintaining its first-rank position, with Japan in second
place. World foreign trading of fishery products is expanding, and in 1993 world fishery product imports
were US$ 44.6 billion, about 10 tlmes the amount of 20 yeaxs ago. In tlus Japan is in first place with a
1/3 share of total world fishery imports. 4

The scale of supply and-demand of fishery products around the world is expanding. The FAO has
estimated that the guantity of demand for fishery products for direct consumption by human beings in the
year 2010 will be 110.0 million - 120.0 million tons, and that the supply quantity of fishery products in
response to this demand will be 70.0 million - 11-0.6 million tons. Therefore, a ﬁght sifuation with regard

to the supply and demand of fishery products can be expected, depending upon future changes in fishery '

production.

Present fishery operatlons and the flshery work force structure
Fishery management units

Fishery management units have recently been decreasiﬁg due to the advancing age of fishery workers
and the shortage of successors. The number of fishery maﬁagement units in 1994 decreased by 2 % from
that of the previous year to 167,000. | | |

Among these, coaatal fishery management units, which eomprise 95 % of all units, decreased by 2 %
to 159,000; small-to-medium fishing enterprises decreased by 3% to 8,300, and large-scale fishing
enterprises decreased by 9 %, to 162.

Management of coastal fisheries unit - ,

In 1994, the average fisheries income of coastal fisheries using fishing vessels decreased by 3 % from
that in the previous year, to ¥ 2.4 million, due to changes in fishery revenue levels, and fishery income
was 45 % of fishery revenue, the same as m 1993.

For the marine culture fishery, there were great differences in fishery income in 1994, dependmg upon



Chénges Production Volume of Major Processed Fishery Products

(Unit : thousand tons)

. . Increase/decrease
1990 T 1991 © 1992 1993 1994 | rate(%)
’ : 1994 /1993
Surimi-based products 915 874 845 830 823 -038
Frozen foods 360 - 365 382 377 370 -2.0
Salted preserves,dried products,etc.; - 917 909 840 844 . 806 . -45
Canned foods 194 194 198 189 176 .68
Other processed food products 489 - 507 537 551 ‘ 539 -2.1
Oil and fertilizers 1,629 1,310 1,007 947 786 -17.0

Data : "Annual Stastics of Fishery Products Marketing"; Ministry of Agriculture, Forestry and Fisheries.

Changes in the quantity of fishery production by major nations

million tons

110 109

100 - World total

84
Marine fishery : . .

T': } - (Excluding seaweeds)

By3 8 8

15

10

1981 1985 T 1990 1993year

. Data "Yearbook of Fishery Statistics-Catches and Landings", FAO
"Annual Statistics of Fishery and Aquaculture production”, Ministry of Agriculture,
Forestry and Fisheries. -
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the fish stock that was subject to farming. The incomes of thanage'ment unit cultivating yellowtail, pearl
and laver decreased, while the incomes of management unit cultivating seahream, scallop and seaweed
(wakame) increased. _

Average income per fishery household in 1994 was ¥ 6.5 million. Consequently, fishery household
income was only 72 % of farm household income, or 96 % of the national average worker's household

income.

Management of small-to-medium flshmg enterprlses and Iarge—scale flshmg
enterprlses ‘

Average fishery profit of small-to-medium fishing enterprises in 1994 showed a deficit of ¥3.2
million, the 3rd consecutive year of deficits. However, the percentage of sma]l—to-medmm fishing
enterpnses showmg favorable balances mcreased by 5 points to 55 % of all management umts

The movement of large-scale fishing enterprises to leave the ﬁshenes business or curtail operations has
been progressing gradually, and fishery companies with capital funding of one billion yen or more have

reduced their ﬁslung department operauon rates to around 2 % of their entire operations.

Fishery financing
The amount of loans relating to fisheries at the end of the 1994 fiscal year showed a slight rise, due to
the background of worsening conditions surrounding fisheries management. In particular, the borrowing

of operating funds has increased, while the borrowing of funds for equipment has decreased.

Fishermen trends‘ o

In 1994, the number of fishermen decreased by 4 % from that in the previous year, to 313,000. By
category, the humber of coastel fishermen decreased by 4 % to 263,000, and the total number of offshore
and distaht water fishermen remained rohghly the same (increased by 0.3%) as in 1993 at 50,000. The
general tendency for the numbers of ﬁshenhen in younger age groups to decrease has continued; and the

group of elderly fishermen, aged 60 or older, increased by 3 points, to 37 % of all fishermen.

Fishing vessel crew
* Fishing vessel crew members are contmuously decreasing, whﬂe circumstances related to ensuring the
existence of a ﬁshery labor force are extremely dlﬂicult, due to the umque charactensucs of ﬁshery labor,

employment instability, and the lowering of employee wages relative to those of other industries, etc.

" Under such circumstances, the training of fishermen is being carried out in many different locations. In

addition, the numbers of foreign fishing vessel crew members on Japanese fishing vessels are increasing

in overseas, base-type fisheries.



Changes of Number of Fishery management unit

’

(Unit : management unit)

: Increase / decrease rate
1990 1991 1992 1993 1994 -
: : 1992/1991{1993/1992|1994/1993
Totl 184,954 | 179,526 | 175,929 | 171,524 | 167,367.| - 20 | - 25 | - 24
(100.0) | (1000) | (1000 | (10000 | (100.0)
Cosstal ishery 175444 | 170249 | 166947 | 162795 | 158948 | - 19 |- 25 | - 24
management unit (949 | (948) | (949 | (949 | (950
6,600 6,132 6,082 5298 | 5051 08 | -129 | - 47
Non-vessel (38| (30 | (35| (3| (30 .
, © o445 397 374 467 28 | - 58 | 249 | -3388
Non-power vessel (0] (02| o | (03 | (02 ' '
‘ - 123820 | 120043 | 118224 | 117330 | 113,783 | - 15 | - 08 | - 30
power vessel (670) | (669 | (612 | (684 | (680
7619 7,532 7,355 6,744 7056 | - 23 |- 83 | 46
Set nets and Beach net
_ (an | (42 | (42| (39 | ( 42
I‘I. ' 3 4,91 32956 | 32,772 | - 3. - 5. L 06
e culture 36951 | 36,145 | 34912 956 27 34 56 0.6
(2000 | (20 | (198 | (192 | (196
Small-to-medium 9,298 9,071 8,795 8,551 8257 | - 30 | -28 | - 34
fishing enterprises (50 | (s (50l (50! (49
Large-scale fishig o212 206 |- 187 178 162 | -92 | -48 |- 90
enterprises oy | (o0 (01 | (on .| (0D

Data "I:Tishery Census"and" Annual Réport on Dynamic Statistics of Fishexies"',Nﬁnisn'y of Agricﬂmre,Forestry and Fisheries. ‘

Note : Figures in brackets indicate percentages.

Changes in average income per.
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" Data: "Prepared from" Report on Survey of Fishery. Economy
(Fishery Households Section), Ministry of Agriculture,
Forestry and Fisheries ;

Change in the profit and loss
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IV.

Promotion of fisheries and local revitalization
Continuous and high-grade utilization of resources

About 80 marine 'species are now being produced on sea farms. Programs for the hatching and release
of salmon and trout fry are also been carried out, and the numbers of salmon and trout visiting the areas _
where fry were released have been mcreasmg About 60 kmds of ﬁsh and shellfish are the subject of
marine culture, and cultured red sea-bream and yellowtarl hold overwhelmmgly hlgh percentages of
market share.

However ensuring altemanve feed sources has become an important concem because of poor catches
of Japanese pilchard. In addrtlon there have been some precedents of fry produced in foreign countries
bringing pathogenic organisms into Japan and causing damage to Japanese aquaculture, so it is vital to
complete the systern for preventing epidemics when imi:orting fry. |

In one example 'of community based fisheries management, fishermen in Aklta prefecture are
unplementmg wide-area sandfish resource management it is important to dlssemmate such prolects
throughout Japan. It is also very unportant to encourage the development of technologres related to
fisheries in order to achieve the stable development of ﬁshenes_, and there are some precedents in which
increased catches and the curtailing of expenditures have been achieved with improvernents in production

technology at the actual fishery production sites.

Revitalization of local areas

Whether ﬁshermen feel that there is a shortage of fishermen varies greatly dependmg on the location,
but fishermen in many areas consider that there to be a shortage of fishermen. In the opinion survey,
however, 74% of all fishermen who is subject of the survey said "Fisheries are attractive.”" Also, a
majority of fishermen stated that they "cannot obtain stabilized earmngs as a point of dissatisfaction. The
numbers of people engaged with fisheries in major fishing cmes are decreasmg as fishery production
becomes SIOWS However unprovements in the system to provrde a fishery products dlsmbutlon base in
each locahty is progressing, for example with the increase of refngeraﬁon capac1ty in these cities. On the
other hand, the fishing ports and fishing villages distributed throughout Japan have varied roles not only
as places of fishery production, but also as places where urban residents can come intoAco:ntact with
nature. In addit:ion, a fishing port is not only the location of fishery production, it is the focus of social life.
in a fishing village, and also functions to protect the ﬁshjng vﬂiage from Ina‘tural d;lsasters Therefore, itis -
necessary to continue to improve the varions facilities of each ﬁshmg port. | |

Accompanying the recently increased demand for leisure recreational activities; marifié Tecreation has been
developing at a rapid pace. However, many problems exist in the relationship between marine sports and
fisheries, so the establishment of new rules to be observed hy the people concemed has become important. In

addition, there is now more interest not only in marine recreation, but also in "blue tourism" activities on the



Changes in the age composit_ion‘

of male fishermen

thousand persons

350

300

250 |-

200

150

100-

50

303
. 290.
. 279
@82
(30.6)
(33.3)
(49.3) |
@3 {469
1891 N17.3)] |16
(%)) G IEa

1990 1991 1992

1993 1994

Data : "Fishery Census",Ministry of Aglicmme,

Forestry and Fisheries.

Note : Figures in brackets indicate percentages.

Actual results of fry production
of major sUbject species

(unit : million fishes (pieces))}

Species. ’ 1992

Red sea bream 28

. " - Black sea bream 11

. 268

w257 Flat fish- . - 4

339) . . ' Bastard halibut - 25

(36.5)[ » 60 years old and over "Kuruma"prawn 491

Offshore greasy back prawn 36

"Gazemi“crab ’ 53

(45.8) Giant abalone ' : ’ 28

|44H] L 40~59 years old

Ark shell : 5

Japanese scallop h 3,094

. Homed turban N ' 2
(6.6)] 1(15.8)( + 25~39 years old .

B8 |- 15~24 years old Sea urchins 77

Data : Fisheries Agency

Precedents for improvement in the production technologies 6f fishermen

Working group Fishery subjected Content
The study group has drastically increased catches by improving net operation,
§ including changing the time of hauling set nets according to species, as well as
Small Set Net Fishery improving the nets themselves. Improvements include changing the direction of
Study Group, Kitaura the net mouth, the behavior (shape) of nets in water, and mesh size, according
Fisheries Cooperative Setnet to information obtained from individual group member's observations and -
Assoctation, Miyazaki information exchanged between members through study group activities. The
prefecture study group also designed and built a net-hauling vessel which can be used by
a small number of fishermen, thus achieving a level of labor-saving in fishing
work. .
Given circumstances in which the number of laver culture management unit in
the area is decreasing, laver producers in this area have achieved unification in
) ) product quality by cooperating with each other in doing laver culture work,
Laver Study Group, obtaining” guidance from the marine research instituté regarding the collection
‘Waguura Fisheries Laver culture of seedings, and introducing the landseeding collection technique. They have -
Cooperative Association, also made repeated technical improvements regarding the breeding of seedings,
Mie prefecture fishing ground work and the protection of laver from predators, etc.
’ Consequently, having achieved great increases in productivity, and by changing
the production period, they are now able to ship their products when unit
product prices are relatively high.
The Ayumi group has been working on and studying domesticate fishing for
. hardtail and has worked to make this.an alternative fishing method to the
Ayumi Group, Yaku-cho offshore pole and line fishery previously carried out in the winter. The study
Fisheries Cooperative Angling by aid of took into account of fishing precedents in other areas in the prefecture and
Association, Kagoshima bating resource conditions around the island. The group also focused on
prefecture improvements to fishing gear and the handling of fishing gear after fish were

caught, achieving increased catches and higher unit prices for fish canght. In
addition, the group achieved labor savings and safer fishery operation relative
to conventional fisheries,and fuel costs were cut in half, lowering expenditures.

Note : Information taken from those awarded. prizes at the

Agriculture, Forestry and Fisheries Festival
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ocean and in coastal areas that are in harmony with the fishery activities and life styles of fishing villages.

C. Environmental problems and Japan's fisheries

Recently, international activitie‘s‘ in connection with environmental conservation, have been vigorously
pursued.vThe United Nations Convention on The Law of The Sea has stipulated the protection and
conservation of the marine environment, and the implementation of ﬁsheﬁes practioes that are in
harmony with the environment and based upon scientific findings- and principles have become important.

It has now become more unportant than ever to build up "eco-system conservation oriented fisheries”
that carry out flshmg activities while achieving the conservatlon of biodiversity and the marine
environment, as well as the restoration of destroyed ecosystems. These practices are necessary to ensure
the sustainability and viability of the marine products industry, and ﬂle-importance of the concept of
"mitigation” (the establishment of a structure which creates a value equivalent to that which disappears
due to development act1v1ty) has been emphasized. o

In the private sector, seashore cleaning activities, etc., are being carried out by orgamzatlons related to
the Fisheries Co-operative Association, etc. Also people are recently becoming more aware that it is '
necessary to control the marine environment and land environment together as a unit, and activities by the
private sector are becoming more frequent. For example, the numbers of tree-planting projects carried out

by fishermen have been increasing.

Conclusions _ »
A. In this period of change where we are vseeing the establishment of a new maritime order, the
following prospects regarding basic themes for the rapid progression of Japan's fisheries for the

new era will lead to the building of a solid infrastructure to ensure a stable supply of fishery
products to the Japanese people.

[Appropriate fishery management measures corresponding to the new maritime

order and the high-level utilization of waters around Japan]

It is necessary to ensure the 'effectivene'ss of resource management by establishing a ﬁsheries
management system in order to continhously utilize ﬁshery resources in the waters around J. apan that

. correspond to the new maritime order in connection with fisheries, including switching to the quantitative
management of fishery resources. In addition ‘it is important to promote the implementation and
expansion of aquacultu.re and fisheries based upon 'stock enhancement and to promote commumty based
fisheries management, while makmg efforts to conserve fishing environments to ensure continuous and

high-grade utilization of the waters around J apan.



Viewpoints of fishernjen on fisheries and marine culture

g Opinions on fisheries and marineculture (multiple choice answers) ‘
< 0 1920 30 40 50 60 %
"E’ ( Do not feel that these industries are-attractive . : : 126 '
% Can work freely 153
2 | No age limit system 145
@ |*Can live where one has long lived 144
B | Can work in a natural environment - 135
8 | Can demonstrate individual personal ability 132
) 'E Fishing is worth doing - 23
ﬁ Family bonds become stronger through fishing 17
+ | Goodincome . 10
f Other _ : D 1
[}
&
Problems between fisheries and marine recreation
(1) Occurrence of trouble in the utilization of the sea )
‘ 0 20 40 . 60 80 100%
People concerned with fisheries '79.3 1 207 ] )
Marine recreation enthusiasts 42.8 1151 45.7 ]
There is trouble No trouble

Trouble is occurring with other marine sports

(2) Content of incidents considered to be problems by people who have experienced some trouble (multiple choice answers)

Tmuble related to the worsening of the conditions of the ﬁshmg j
ground environment (marme environment) 239

0 20 40 60 80 %
_]61.6
J61.1

Trouble related to the catching of fish and shei_lﬁsh

—-

- Trouble with cruise ships

Trouble related to the mooring of ships

Other trouble 17.7

- . . 53.7
52.8

1389
36.2

[ 1People concerned with fisheries
- Marine recreation enthusiasts

Data: "Survey of oplmons concerning the actual situation of sea surface utilization (1994 fiscal year)" by the Fisheries Agency

* Precedents of achlevmg the revitalization of local areas

through fisheries service experience

" Precedent carried out, Content . . - Effects -
. _ Learning program involving visiting and experiencing | * Awakening of enthusiasm through mutual exchange
School excursion for hands-on leaming (experiencing farmers' and fishermen's work) for | * Chance to view one's home.

junior high school and high school students in urban

(Tanohata Village, Iwate prefecture)

* Promotion of understanding of farm vﬂlages and
fishing villages

Program for learning through experience for junior
high ‘school students from a prefecture (Gifu
prefecture) where there is no sea in cooperation with
43 tourist homes in the Mera area.

School excursion using tourist homes
(Minami-Izutown, Shizuoka prefecture)

* About 3,000 students visit tourist homes in the Mera
area in one season. -

* Vitalization of the tourist home business

* Enlightened students, gmng them an understanding
of fisheries .

) X The holdfng of events and inspection tours for trawl
“Trawl net and set net fisheries for tourists net and set net fisheries for guests at tourist homes

" (Kasaokacity, Okayama prefecture)

* Vitalization of tourist home business

* Increase of added value of catches .

* Promotion of understanding of ﬁshery and fishing
villages

Elementary school.pupils who live off the island and
who want to live and study on the island are given an
opportunity to do so, through the cooperation of
foster parents on the island whio accept these pupils
into their homes

Studying the seaside on Seto Inland Sea
(Nakajimatown, Ehime prefecture)

* Long-term friendship exchanges between pupils
who visit the island, and their foster parents
* Pupils and students on the island who previously

did not experience much excitement or enthusiasm,

began to develop a positive attitude.

Data: Fisheries Agéncy
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[Establishment of preparations for supplying domestic fishery products

corresponding to the needs of consumers and actual users]

Consumers' needs recently have been more remarkably oriented toward health, genuine items and price
stability. Also, accompanying the expansion of large-lot consumption, meluding mass-sales steres and the
food-service industry, the continuous supply of a good product line of high-quaiity goods at stabilized
prices is more suoﬁgly demanded than ei/ef before. Under circumstances in Whieh"i_mports of fishery
products are increasing, it is important to do systematic importing, and it is also important to make
preparations for identifying and meeting the needs of consumers and actual users to strengthen the
competitive power of domestic fishery products. For this purpose, it is important to develop unique
positions for domestic fishery products which imported fishery products cannot fill, while making fhe
greatest possible use of the advantages of the many domestic fishery products, which imported fishery

products do not have.

[Promotion of the rationalization and curtailment of cost of fishery management]

/

Expenditures for household consumption of fishery products are rising only slowly, and in the present
situation fish priees will not increase drastically. On the other hand, since we ca.nnbt eipect arastic
increases in fishery prodﬁction now, imprqw)ements in fishery management With the aim of increasing
profit through drastic cost curtailment is an urgent business need. It is necessary to make drastic
improvements in management structures, for example, by embarking upon cooperative fishery operations
and joint management schemes, in addition to. eliminating excess equipment, and scaling down the size of

fishing fleets and fishing vessels, etc. It is also necess'ary to re-arrange and re-organize the production

structure to suit the subject resources, according to the type of fish.

[Creation of attractive permanent residentialv.zones with fisheries at their cores]

“The decreasmg numbers and the aging of fishermen have been advancmg, and the negauve effect of
these on the healthy development of ﬁshenes and the resultant loweéring of vitality in areas where ﬁshmg
is the majn industry, are now causing concern. It is important to establish fishing as an attractive industry,

by stabiliziﬁg fishery management through the diversification of management and by the inﬁoducﬁon of

" businesses other than fisheries, in order to encourage the permanent settlement of the younger generation

in these areas, and thus nurfuriﬁg the younger generation to support the fisheries in future. At the same

time, it is irportant to create local societies in fishing villages as permanent residential zones attractive to

the younger generation in addition to improvement of the infrastructure for fishery production.

B. Japan's fisheries have various functions, including providing basic materials for a healthy, plentiful

Japanese-style diet; providing valuable opportunities for people to work; and providing Jocations



for contact with nature. In addition, under circumstances in which the world's population is
expected to increase drastically, when we consider that only the fishing industry can supply
people's dinner tables with the fishery resources that are becoming more and more essential, the

stable development of fisheries is extremely important.‘
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Changes in production Volume and Value by Type of Fishery and Aquaculture

(

Unit : in thousand tons for volume and ]
in hundred million yen for value

_ Tncrease/decrease
1985 1990 1991 - | 1992 1993 1994 ’a‘efﬂ’)

'93/92 94193
Total 12,171 11,052 9,978 9,266 8,707 8,103 6.0 6.9
[ Marine Fishery 11,965 10,843 9,773 9,078 8,530 7,934 6.0 70
Distant water fishery 2,111 1,496 1,179 1,270 1,139 1,063 -10.3 6.7
| Offshore fishery . 6,498 6,081 5438 . 4,534 4,256 3,720 6.1 -12.6
E | Coastal fishery 3,356 3265 -'3,156 3274 3,135 3,151 42 | 05
S| Fishery 2,268 1,992 1,894 1,968 1,861 1,807 54 29
Aquaculture 1,088 1273 1,262 1,306 1,274 1,344 25 5.5
Inland water fishery 206 209 205 188 177 169 -5.9 4.3
Fishery 110 112 107 97 91 93 -6.0 1.4
Aquaculture 9% 97 97 91 86 77 53 -10.5
Total 29,020 27,225 27,125 | - 26,070 24,888 23,738 4.5 4.6
‘Marine Fishery 27,444 25,599 25,483 24,398 23232 | 22,089 4.3 49
Distant water fishery " 6,828 4,422 4,238 4501 | 4142 3471 8.0 -16.2
Offshore fishery 7,583 7,037 7,041 6,107 5,657 5,504 14 27
8| Coastal fishery 12,733 14,141 14,205 13,789 13,433 13,114 2.6 24
S| Fishery 7,508 8047 | 7,797 7,663 7,364 6,844 39 71
Aquaculture 5,225 6,093 6,407 6,126 6,069 - 6,270 0.9 3.3
Inland water fishery 1,761 1,621 1,637 1,665 1,649 1,643 -1.0 0.4
Fishery 608 650 680 685 634 721 7.4 13.7
Aquaculture 1,154 971 957 980 | " 1,015 922 3.5 92

Data: "Annual Statistics of Fishery and Aquaculture Prodiuction”, Ministry of

Agriculture, Forestry and Fisheries.

Changes in production Volume and Value by Type of Major Marine Fishery _

(

Unit : in thousand tons for volume and ]

in hundred million yen for value
~Increase/decrease
1985 1990 1991 1992 1993 1994 1ate(%)
‘93192 ‘94793
Total 10,877 9,570 8,511 7,771 7,256 6,590 -6.6 9.2
Distant water trawl 806 745 406 468 366 326 -21.9 -11.0
in northern waters 544 422 152 189 160 146 -15.7 -8.6
{ in southern waters 263 323 253 279 206 180 -26.0 -12.9
Large trawl in East China Sea 126 79 80 73 52 45 279 -13.2
Medium trawl 741 516 532 482 404 442 -16.2 9.5
g Small trawl 376 461 407 403 425 465 5.5 9.5
2 Surrounding nets 4813 4,542 3,971 3,153 2,955 2,459 -6.3 -16.8
> | Tuna long line 335 260 266 288 306 284 6.1 -7.0
Skipjack pole-and-line 240 1719 235 182 212 169 16.3 204
Saury stick held dip net 242 305 302 264 275 250 4.1 -9.1
Squid angling 234 319 355 . 426 467 441 9.8 -5.7
Set pets . 623 625 577 597 594 604 -0.5 1.6
Shellfish, seaweed collecting 332 307 250 289 253 208 -12.6 -17.6
others’ 2,008 1,232 1,130 1,146 946 897 -174 -5.3
Total 21,919 19,506 19,076 18,272 17,163 15819 { -6.1 -7.8
Distant water trawl 1,319 787 664 . 759 534 449 -29.6 -16.0
in northern waters 503 277 190 292 212 195 -27.4 -8.0
{ in southern waters 816 510 475 467 322 254 -311 -21.3
Large trawl in East China Sea 504 363 300 307 221 208 -27.9 -6.1
Medium trawl 1,066 1,016 1,192 928 869 868 -64 -0.1
o | Small trawl 1,772 1,856 1,804 1,669 © 1,597 1,660 4.3 40
= | Surrounding nets 3,244 2,582 2,772 2,364 2,315 2,194 -2.0 5.2
> | Tuna long line 3,286 2,692 2,675 2,844 2,943 2,336 3.5 -20.6
Skipjack pole-and-line 741 579 528 536, 513 483 4.3 -5.9
Saury stick held dip net 171 261 232 162 164 162 1.2 -0.9
Squid angling 1,322 1,275 1,303 1,174 1,237 1,280 5.4 3.5
Set nets 1,822 1,878 1,694 1,784 1,802 1,492 1.0 -17.2
Shellfish, seaweed collecting 829 974 929 925 870 725 -5.9 -16.7
others 5,845 5,243 4,981 4,820 4,096 3,962 -15.0 -3.3

Data: "Annual Statistics of Fishery and Aquaculture Prodiuction", Ministry of

Agriculture, Forestry and Fisheries.



Changes |n Marine Flshery productlon Volume and Value by Type of Fish

(o

Unit : in thousand tons for volume and]
in hundred million yen for value

- ncreasejdecrease
. 1985 1990. 1991 1992 1993 1994 rate(%)
. L '93/92 '94/93
Total 10,877 9,570 8,511 7,771 7,256 6,550 66 | 92
Tuna, Marlin 439 327 388 381 391 375 25 39
Skipjack and Frigate mackerel 339 325 427 350 373 324 | 67 -13.1
Salmon, Trout 203 223 245 179 230 240 283 43
| Sdrdine and Anchovy 4,198 4,108 3,466 2,649 2,028 1,505 235 258
Japanese pilchard 3,866 3,678 3,010 2,224 1,714 1,189 22,9 306
Jack mackerel and Scad 225 331 315 286 362 374 26.7 33
2 | Mackerel 773 273 255 269 665 633 | 1470 4.7
3 | Saury 246 308 304 266 277 262 44 5.7
> | Yellowtails 33 52 51 " 55 43 54 |7 220 | 244
Flounders, Halibuts, Soles 214 .77 79 89 88 78 -0.6 Co-11.2
.| Cod and pollack 1,650 930 590 574 445 445 226 0.1
Alaska pollack 1,532 871 541 499 382 379 | 233 0.8
Sea bream 26 .25 24 25 C 26 25 2.6 0.6
Squid and Cuttlefish " 531 565 545 677 583 589 | -139 Ll
Common squid 133 209 242 394 316 302 | -199 45
Others 2,000 2,025 1,904 1,971 1,745 1,684 | -11.4 3.5
Total 21,919 19,506 19,076 18,272 17,163 15,819 6.1 T 78
Tuna, Marlin 4,053 3,089 3,046 3,283 3,379 . 2811 | 29 .| -168-
Skipjack and Frigate mackerel 872 786 767 723 711. 677 17 48
Salmon, Trout 1,254 1,058 868 1,041 1,106 736 63 335
Sardine and Anchovy 1,268 1,516 1,399 1,135 944 948 | -16.8 0.4
Japanese pilchard 717 817 798 636 435 412 | -316 5.3
Jack mackerel and Scad 638 670 688 638 662 570 37 -13.9
o | Mackerel 710 371 438 347 451 431 | 299 43
£ | Saury 173 264 233 163 165 166 14 0.2
> | Yellowtails 268 338 31 313 305 328 24 75
Flounders, Halibuts, Soles 1,059 770 798 797 754 714 | .54 5.2
Cod and pollack 1,506 . 868 913 | 790 580" 542 | 266 65
Alaska pollack 1,258 721 765 589 425 396 | 278 70
Sea bream 452 41 383 390 361 360 7.3 © 04
Squid and Cuttlefish 2,645 2,206 2,123 1,999 1,679 1,768 -16.0 5.3
Common squid 939 775 821 832 715 746 | -14.0 44
Others 7,022 7,160 7,111 6,653 * 6,065 5,768 88 - 4.9
Data: "Annual Statistics of Fishery and Aquaculture Production”, Ministry of ' )
Agriculture, Forestry and Fisheries.
Changes in Marine Culture production Volume and Value by Type of Fish
[ Unit : in thousand tons for volume and]
in hundred million yen for value
- B Tncrease/decrease
1985 1990 1991 1992 1993 1994 —1ate(%)
' '93/92 '94/93
Total 1,088 1273 1,262 1,306 1274 1,344 25 5.5
Yellowtails 151 ~ 161 161 149 142 148 47 4.6
Sea breams 29 52 60 66 73 77 102 5.7
2 Common scallop 109 192 189 208 241 199 16.0 -174
Z | Oyster 251 249 239 245 236 223 38 5.1
> | Kelp 54 54 43 73 60 58 -17.8 - 37
"Wakame" seaweed 112 113 99 112 90 88 | -202 -15
"Nori" seaweed 352 387 403 383 363 483 5.2 33.1
others ' 31 65 67 70 70 67 08 47
Total 5225 6,093 6,407 6,126 6,069 6,270 -0.9 33
Yellowtails 1427 1,280 1,405 1,309 1372 1,264 48 79
Sea breams 488 695 726 670 659 784 -1.6 18.9
" o | Common scallop 298 411 . 395 387 374 377 35 0.8
3 | Oyster 304 348 401 421 410 427 2.6 42
> | Kelp 80 113 135 134 145 119 8.0 -178
“Wakame" seaweed 143 190 182 ‘158 136 159 | -13.8 172
"Nori" seaweed 1,236 1,049 1,173 1,100 1,084 1,336 -14 232
others 1,249 2,008 1,991 1,948 1,889 1,802 30 46

Data: "Annual Statistics of Fishery and Aquaculture Production", Muusny of

~ Agriculture, Forestry and Fisheries.
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'Changes in Fishery Product Import Volume and Value by Principal ltem

[ Unit : in thousand tons for volume and ]
in hundred million yen for value

1990

Increase/decrease

rate(%
1985 1991 1992 1993 1994 -93,92+)97,93
Fishery Products Total 1,577 2,546 2,853 2,971 3,124 3,296 5.2 5.5
Live, fresh, chilled or frozen 1,314 2,050 2,278 2,344 2,505 2,530 69 1.0
Shrimp and Prawn 192 304 308 294 317 320 7.8 11
Tuna, Marlin 151 252 258 273 304 298 1.2 -19
" Salmon, Trout 116 169 153 173 229 243 317 63
Crab 34 86 115 121 110 124 84 | 120
Cod and Pollack 112 196 205 273 189 214 309 13.1
2 Octopus 99 92 113 123 131 106 6.8 -19.3
2| Squid and Cuttlefish 113 114 98 101 98 116 32 18.1
» | Flounder, halibuts, sole 86 101 77 82 86 6.2 5.0
Salted, dried or smoked 42 41 40 43 45 44 58 29
Hard rose of herring 8 u 10 10 10 9 37 | 58
| Hard rose of salmon 10 9 9 9 10 11 8.5 71
Prepared " 64 118 139 - 150 162 193 19 18.7
Eel 14 29 .34 36 38 39 - 54 1.8
Others 158 338 396 434 412 529 5.1 285
Fish Meal 79 226 282 331 | - 302 379 8.7 25.7
Fishery Prodiicts Total(A). - 11,760 16,079 16,381 | 16,803 16,276 17,091 -3.1 5.0
Live, fresh, chilled or frozen 9,659 13,185 13,698 | 13,574 13,074 13,710 EXEE
Shrimp and Prawn 3,386 4,076 4,129 3,651 3,595 3,753 15 44
Tuna, Marlin . 860 1,486 1475 1,690 1,893 1865 .| 121 .| -15
Salmon, Trout 1,166 1,395 1,015 1,299 1,186 1,313 87 10.7
Crab 335 914 931 969 991 1,229 23 239
. Cod and Pollack 265 476 698 831 417 4m 49.9- 13.1
o] Octopus._. . .. 552 517 | 639 528 430 435 -187 1.3
2| Squidand Cuttlefish 649 576 | 470 456 468 570 26 217
> | Flounder, halibuts, sole 314 361 266 259 261 26 0.9
Salted, dried or smoked 843 681 584 614 568 516 16 92
Hard rose of herring 312 285 216 205 196 168 43 -14.2
Hard rose of salmon 190 164 151 159 152 157 4.0 29
Prepared 746 1,326 1,659 1,739 1,876 2,009 79 71"
Eel 325 536 691 746 850 872 139 . 26
Others 513 887 941 876 759 856 -134 . 128
Fish Meal 30 165 224 © 260 181 202 -30.6 12.2
Total Value of Japan's Imports(B) 310,849 | 338552 | 319,002 | 295274 | 268,264 | 281,043 99 4.8
(AY(B) (%) 3.8 4.7 53 57 6.1 6.1

Data: "Japan Trade Statistics”, Ministry of Finace.

Changes in Fishéry Product Import Volume and Value by Origin

[ Unit : in thousand tons for volume and ]
in

hundred million yen for value

. crease/decrease
" 1985 1950 1991 1992 1993 1994 rate(%)

S . '93/92 '94/93
Total 1,577 2.546. 2,853 2,971 3,124 3,296 52 55
US.A 352 534 531 535 558 553 4.3 038
_.|China 57 184 205 229 266 309 160 163
Thailand 50 139 179 176 183 192 | 43 45
2 {Korea Rep. 265 247 237 214 191 200 -109 49
2 |Indonesia 36 100 111 114 133 138 17.0 40
> |Taiwan 107 157 i68 184 212 159 154 . -24.8
|Russian Fed.. 41 60 117 196 134 187 318 39.9
Canada 61 104 92 88 95 89 9.0 470
ilndia - 50 . 46 46 41 48 54 18.0 12.3
Chile 41 222 256|300 240 297 -199 23.6
Total 11,760 16,079 16,881 | 16,803 16,276 17,091 31 . 5.0
jusa S 2,190 | 3,147 3,122 3,198 2,718 2,594 -15.0 4.6
|China 458 1,135 1,243 1,319 1,412 1,768 70 | 252
" |Thailand 432 1,156 1,409 1,361 | - 1,329 1,383 | 24 |41
g [Korea Rep. 1,641 1,679 1,646 1,496 1,330 1,286 -111 34
S [Indonesia 539 950 1,022 - 1,026 1,104 .| 1,236 1.6 119
Taiwan 1,372 1,419 1,517 1,608 1,627 1,173 11 279
Russian Fed. 225 450 513 758 791 1,054 45 332
Canada - 636 846 739 714 718 795 0.6 107
India 432 422 416 349 411 554 179" 347
Chile 125 337 405 562 . 446 517 20.6 16.0

Data: "Japan Trade Statistics”, Ministry of Finance.



Changes in Fishery Product Export Volume and Value by Principal Item

(

Unit : in thousand tons for volume and

)

in hundred million yen for value
_ Tcrease/aecrease.
1985 1990 1991 1992 © 1993 1994 ___tate(%)
. . '93/92 '94/93
Fishery Products Total 786 703 588 435 385 296 116 23.1
" | Fish, fresh, chilled or frozen 135 240 247 268 257 203 -4.3 -21.0
Skipjack and Frigate mackerel 33 36 88 54 57 26 6.6 -54.2
Tuna, Marlin 15 34 31 48 45 41 6.1 82
Saury 19 45 38 67 61 41 -89 337
Fish, Salted, dried or smoked 2 2. 1 1 1 1 22,0 163
Crustacean, Mollusc 15 10 13 16 17 17 10.8 40
2 |Canned 165 41 35 28 26 21 8.7 -19.5
2| Mackerel 59 19 14 12 11 9 17 --20.5
> | Sardine 69 17 16 13 1 9 -16.3 -11.6
Skipjack - 21 2 3 .2 2 1| 160 322
Tuna 13 2 2 1 1 1 13.3 -35.1
Fish oil . 250 217 116 45 13 4 704 -68.5
Pearl (tons) 213 127 95 110 84 71 233 -155
Others 218 193 148 77 71 50 83 288
Surimi-based product 45 25 16 13 10 10 | -246 3.1
Fish meal 157 147 113 4 41 21 -8.6 -49.0.
Fishery Products Total(A) 2,876 1,802 1,725 1,632 1,347 1232 174 EY
Fish, fresh, chilled or frozen 356 354 380 390 323 294 1173 . 88 .
Skipjack and Frigate mackerel 43 40 88. 42 46 22 10.1 -51.7
Tuna, Marlin 54 98 - 81 134 108 100 | -194 7.9
Saury 33 38 32 48 35 26 | -266 26.7
Fish, Salted, dried or smoked 37 31 30 31 22 21 282 5.2
Crustacean, Mollusc 214 107 106 89 87 96 2.1 95
o |Canned 568 118 122 9% 86 61 -10.3 294
2| Mackerel 157 50 " 44 37 32 23 -12.8 289
® | Sardine 146 37 39 34 26 21 | 230 179
Skipjack 130 10 15 10 1 8. 135 28.8
Tuna 108 14 15 9 9 5 74 -43.1
Fish oil 146 64 42 24 16 10 356 -36.1
Pearl 826 . 541 512 528 431 415 -184 36
Others 729 587 532 474 383 335 -19.1 -125
Surimi-based product 321 137 99 91 63 57 -30.4 9.6
Fish meal 150 140 112 43 30 13 -29.8 -56.5
Total Value of Japan's Imports(B) 419,557 | 414,569 | 423,599 | 430,123 |. 402,024 | 404,976 65 0.7
(A)(B) (%) 0.7 04 04 0.4 0.3 0.3
Data: "Japan Trade Statistics", Ministry of Finace.
Changes in Flshery Product Export by Destlnatuon
. [ Enﬁt . in thousand tons for volume and ]
undred million yen for value
e
1985 1990 1991 1992 1993 1994 rate(%)
. . : '93/92 9493
Total 786 * 703 588 435 385 29 | -11.6 23.1
Hong kong 6 9 12 8 8 9 -7.3 183
USA 82 23 19 16 19 19 199 03
. {Taiwan 159 145 99 47 38 19 -189 49.9
¢ |Korea Rep. 31 21 19 16 17 17 56 22
2 | Switzerland 2 0 0 0 0 0 -75.0 20.0
> | Thailand 7 37 80 68 78 46 139 402
Germany FR. 55 22 1 1 1 1] 141 42.8
Singapore T 15 8 5 5 12, 4 1330 -61.3
Philippines 6 98 70 54 77 64 418 -16.7
Guam 2 13 13 9 .10 8 6.2 -16.7
Total 2,876 1,802 1,725 1,632 1,347 1,232 -174 8.6
Hong kong 240 276 304 328 286 . 296 2127 3.3
Us.A 1,080 343 275 249 235 226 53 42
Taiwan 206 -238 193 172 131 109 | -239 -17.2
g |KoreaRep. ' 30 39 56 43 65 67 523 2.9
3 | Switzerland 111 123 132 116 66 64 429 3.1
Thailand 2 60 96 72 74 49 23 344
Germany F.R. 102 70 62 69 62 48 99 222
‘| singapore 42 35 32 .36 36 31 19 -13.8
Philippines 4 40 34 26 33 29 29.7 . -132
Guam 6 35 32 30 29 24 4.5 -17.8

Data: "Japan Trade Statistics”, Ministry of Finance.
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: developmem in developing: countries.’

. agriculture, forest

The conditions surrounding- agriculture. forestrv and fisheries and _the food 1ndustry thC‘
remarkably changed in line with the récent trend to mternauonahzanon of the Japanese
economy. and diversification and sophrsucatron of the consumers’ needs. Also technical

achievements have played an important role in the improvement of productivity, the in-

crease of added value, and so on. Furthermore. remarkable progress has been made recently
in advanced fields of science and technology including biotechnology. It is anticipated that -
the new technology will pave the way for the development of.the food industry -as well as .
'dorrculture forestry and fisheries in the 21st century.

In this regard. the research institutes of the Ministry of Aarlculture Forestrv and Fisheries
are playlng a key role in the development of new technologies in close collaboration with

local governments or private research organizations and universities. The Ministry's research.. =

institutes have been reorganized in order to meet the chanvmc7 needs for research and
development.

They have been conducting various studles for the expansion of indistrial activities and ..

achievement of prosperity for the populatron of Japan while makmo a significant contribu-"

tion to the international community.

Along with the recent trend in the sophrsncatron and complexrtv of research and develop-
ment activities. the need for stable and sustained agricultural production in developing
countries and the growing awareness about global enivironmental issués, etc.. it has become
essential to promote research and development in cooperation wrth the mternatronal com-
munity as well as in the country.

The Ministry’s institutes have been promoting exchanoes of information and researchers

with international aarlcultural research organizations and ‘national” research-institutes.of .. ..

foreign countries, while at the same time. promotmc troprcal aorlcultural research and

This booklet is prepared to provide mformatron on the activities of the Mrmstrv s research
institutes which are curtently being carried out to further promote the: dev_elopmem of
anid fisheries. the food industry and rural communities, and the develop-
ologies 16 meet the ticeds of the-consumers:—

Symbol Monument (Inside of Tsuk'ubarAgriq_L‘x,lture’Research Hall)



Basic orientation of Research in the field of Agrlculture,
Forestry, and Fisheries

Focuses for Research and Development

1. Strengthening of the Structure of Agriculture. Forestry and Fisheries in Japan

In order to-strengthen the striicture of agriculture. forestry and fisheries in
Japan. it is essential to increase productivity, improve product quality, secure
more comfortable labor conditions and to promote environmentally-sound agri-
culture. For long-term expansion both at the national and regional levels.
advanced basic research to upgrade production technology for agriculture.
forestry and fisheries should be developed along with innovative technological

systems which can be transferred to the production sites.

2. Development and Utilization of Bio-functions for Generating New Industries

In order to generate new industries beyond the current limits of agriculture.
forestry and fisheries. it is important to conduct basic studies for the development
of food products with new functions. development of new bio-materials and pro-
motion of bio-remediation technolocy through the elucidation of various bio-
functions.

3. Upgrading. of Processing and Distribution Systems for Agriculture. Forestry
and Fisheries Products
To meet the growing diversification and sophistication of consumers™ needs. it
is important to provide consumers with safe. wholesome and value-added food
products, To achieve these objectives. it is essential to upgrade processing, distri-
bution and quality evaluation technology, as well as carry out studies for devel-
oping a more efficient marketing system. '

4. Revitalization of Rural Communities and Enhancement or Multiple Functions
of Agriculture, Forestry and Fisheries :

Rural and fisheries communities need to be revxtahzed and become more
attractive to urban residents. Therefore, it is necessary to carry out research for
the development of technology to upgrade the infrastructure in order to improve
the production and living environment. to draft comprehensive regional plans.
and to develop techniques for the promotion of regional products -and mixed
farming systems. as well as to enhance the multiple functions of agriculture.
forestry and fisheries in these communities.

5. Conservation of the Environment and Appropriate Management of Natural
Resources for Sustainable Development of Mankind '
In order to promote sustainable development of mankind in harmony with the
natural environment. basic and applied research should be carried out to develop
techniques for environmental conservation of oceanic and forest resources,
approprlate management of biological resources. and to address environmental
issues on a olobal scale. :

6. Contribution to the Development of Aorlculture Forestrv and Fisheries from
and International Perspective .
Since it is anticipated that the population in.the developmcr countries will con-

tinue to inc¢rease rapidly, it is important to undertake collaborative research pro-

jects to stabilize the supply and demand of food commodities in order to
contribute to the sustamable development of agriculture, forestry and ﬁshenes on

a clobal scale :

7. Development of Cross cutting Basic Research Strategies

In order to promote effecuvely basic and ‘applied research in the field of agri- .
culture, forestry and fisheries, cross-cutting basic research strategies need to be
improved such as, upgrading of information sciences and development of new
technology for the gene manipulation; sensing, and the conservanon and evalua- -
tion of genetic resources.




.Agriculture, Forestry and Flsherles Research Council
(AFFRC) - e

AFFRC is a special agency attached to the MAFF, consisting of chairman and
6 members. The main duties of the Research Council are as follows:

1. Planning and coordination

Liaison and coordination between research and administration

A

3]

R e -3 Administration -and guidance of the Nationai Research Institutes

Assistance in the research activities pursued in the various institutes
operated by the prefectural organizations and the private sector

B

Chairman: Sakue Matsumoto | .
" Former Vice-Minister of the MlﬂlStI‘V of Agriculture,
Forestry and Flshenes
Members: Tetsuo lino
Professor, Waseda Umver51ty (Genetlcs)
~ Masatoshi Yoshino '
Professor, Aichi University (Meteorology)
Takenori Inoki ‘
o Professor, Osaka Umversxty (Economics)
Co T T e e o Ragie Takahasio e
Prefectural Governor, Yamagata ‘
Akinori Suzuki
Former Vice-President, University of Tokyo
(Agricultural Chexmsn'y)
Takaharn Hatanaka
President of Society for Techno-innovation of
Agriculture, Forestry and Fisheries

{
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!
i
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Organization of Agriculture, Forestry and Fisheries
Research Council Secretariat

Director General

Research Councillors (2 members)

Administration Division :
General coordination, general affairs, budget. ﬁnance and accounting, personnel administration

Policy Plannm0 and Research Division
General planning research projects, investigations, publications, administrations

Liaison and Coordination Division o
Coordination and supervision of research activities, liaison between research organizations
and administration services, training of personnel of national research institutes, genetic.
resources management ' ’

Office of Environmental Research

Research and Development Division
Large-scale research projects, special research projects, research and development projects,
frontier research projects

Innovative Technoloay Division
Planning and coordination of general guidelines and policies relatmo to biotechnology and
other innovative technology, execution and coordination of related budget

L———Office of Private Sector
Guidance and assistance of private sector

Regional Research Promotion Division
-Regional research projects, guidance and assistance of the prefectural research 1nst1tutes
rcsearch programs specifically assigned, training of the personnel of the prefectural
organizations

International Rcsearch Division
Planning and coordination of international research activities

——— Equipment and Facilities Arrangement Division
Establishment and supervision of fac111t1es and equipment of the resea:ch institutes

Tsukuba Office

- Administration of the facilities for common use of the Tsukuba Institutional Complex of
the Ministry of Agriculture, Forestry and Fisheries, Computer Center, Information Center,
Tsukuba Biosqience Hall .

Coordinator for Research Collaboration

Counsellors for Research Coordination (5 members) :
Basic planning, evaluation and coordination of research activities

Counsellors for Research and Development (3 me}nbers) :
Planning, execution and evaluation of large-scale projects

Research Coordinators (16 members)
Studies and investigations of specxﬁc themes

Expert of Research Information

Expert of Advanced Research
Expert of Safety Standard




General Organization of the National Experimental
Research Institutes affiliated to the Ministry of
‘Agriculture, Forestry and Fisheries

Twenty-nine research organizations are affiliated to the
Ministry of Agriculture, Forestrv and Fisheries: 19 for
agriculture. 1 for forestry and 9 for fisheries in respective

fields each of which conducts research.

£;-FORES
AND FISHERIESR
COUNCIL“SECRET.

~ National Grassland Research Institute .

National Research Institute of Vegetables, _
Omamental Plants and Tea

Hokkaido National Agricuttural Experiment _
Station

Tohoku National Agricultural Experiment
C Station

Hokuriku National Agricultural Experiment I__ _
Station :

Chugoku National Agricuitural Expenmen =
Station .

Shikoku National Agricultural Experiment _
Station

Kyushu National Agricultural Expenment
Staton -

National Research institute of Agricultural
Economics

[ 1

| FORESTRY AGENCY - . FISHERIES AGENCY

. I Hokkaido National Fisheries Research
| Institute

Tohoku National Fisheries Research
Institute

“—{"Natisnal Research Instituteof
~ T} Fisheries Science.

] Nanseikai National Fisheries Research |
Institute ;

Sy

Seikai National Fisheries Research !
Institute }

_ ] Japan Sea National Fisheries Research
Institute -

_ _—1 National Research Institute of ’
Far Sea Fisheries . )

e —'_:(National Research Institute of Aquaculture

~{ National Research Institute of Fisheries
~ 7| Engineering

Organizations located at Tsukuba

D Organizations located outside the Tsukuba afea

denotes that the organization is under the ministry jurisdiction

— — — — denotes that the research activities are under the Agriculture,
Forestry and Fisheries Research Councif administration.



National Agriculture Research Center _
3-1-1. Kannondai, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-8980 Fax.: 0298-38-8982 Internet Address http://ss.narc.affrc.go.jp/

.Description of Research

. Development of technologies for fow-cost and ligh-vield famung on puddy fiekds.

. Development of sustainable furmiing with high-income on upland ficlds.
Deveivopment of new crops with novel traits and o1 [LLhn()IU"‘L\ 1o use
them i accordance with mn\umm “needs.

4. Development of detuvating systems for sural communities through the effi-

cient uses of the regional resources. i

5. Fundumental studies including of information science foriinnovaiing the

agriculiure reseurches,

1o — "
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National Institute of Agrobiological Resources : : .
2-1-2, Kannondai, Tsukuba, ibaraki 305, Japan Telephone: 0298-38-7406 Fax.: 0298-38-7408 Internet Address http://ss.abr.affrc.go.jp/ -

Description of Research?

I. Biological diversity conservation and evuluation
2. Huuu tion of molecular mechanisms of biological funcuons.
3. {se of biotechnology 1o develop new hmlogu.ll resources.

Organization

2searcn Planning ani: Coorginaion
(ojagliat} S\fEnIO" .
2sources Ccoranaior

IE’
90 a0a0u
(.C)JJJ'J;

Ot eneic Resourcas |

a0t o Senatc Resourcas Il

s .\kzlnc'_.a' Geratics

<Ci G Plant Physiolocy ,

=0! o Siotecnnology
-nsutule of Raaciaton Breeaing (Omiva)

National Institute of Agro-Environmental Sciences
3-1-1, Kannondai, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-8148 Fax.: 0298-38-8199 - internet Address http:/ss.niaes.affrc.go.jp/

‘Description of Research) .

|. Characteristics and functions of agro-environmental resources consisting of
soil, water. meteorological factors, living organisms. farm chemicals, etc.

. Dynamics of substance and energy. and the interactions among environ-
mental components in the agro-ecosystem.

. Integrated management of agro-ccosystem. based on assessment and pre-
diction of the impacts of environmental variation on agro-ecosystem. in-
cluding global environmental problems

4. Techmques for control and preservation of agro- ecosvstcm

19
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!t Organization
i Dnreclor General
——Deot of Research Planning ano Cooraination
——>Depl. ot Admunistration
——€&nvironmental Research Coordinator General
——Dept. of Environmental Management
| ——Dept. of Natural Resources
' ——Dept. ot Environmental Biology
[ “—Dept. of Farm Chemicals




A, Traming programs for the Tuture frwt tree fanmers,

S Eluerdanon and control of the phy \l()l()“lLdl Iunum'\\ and metabobie mech-

A

L \"m;n\nonmcnml nmnwumnl Jmi technoiogy ior culevason and

Nationai Institute of Animal industry »
2, lkenodai, Kukizaki, Inashiki-gun, Ibaraki 305, Japan Telephone: 0298-38-8600 Fax.: 0298-38-8606 Internet Address http://ss.niai.affrc.go.jp/

Description of Research?

1. Eluaidavon o the genetic mechanisms of antmals and ther appheanon to
breediny.

20 Blucrdanon ot the reproductve mechamsms of domestie anmais and the
developments of genetic engineenng technigues.,

antsms ol domestie anmmals.
4+ Development of techmigues to produce high quainy, saie. smmal products
and enahle their etfective utilizaton. -
Extapishment of ol management- \\\mn\ foeeradicse animal wasie pol-
laton.

Organxzanon :

! i Rasearcn Planning 2ns C
{9 Acmmistraion

t ot Animal Reprocucin
! Ammai Privsiotogy
30 Anmal Nutntion
Animal Progucis
SONG ana e ErvieonT

National Grassland Research Institute
Senbonmatsu, Nishinasuno, Nasu, Tochigi 329-27, Japan Telephone: 0287-36-0111 Fax.: 0287-36-6629  Internet Address hitp://ss.ngri.affrc.go.jp/

Description of Research’

L Technologyand evaluation orfdand use tor production of forage plants,
20 Anabysis and control of grassland ecosy stems.

xSm:dmu of forage plants.

utitizanon of torage plants.
5 Grazmng sysems for stable production nl milk and beel.
v Land use of-mountainous regtons fur annmal production,

Orgamzatlon . O . .
e

2ol Cf Rascarcw Plannng qq\. <

ol Of Admimsirancn

age Resources Cooramnal

t ot Grassland Manaae

ot Ecology

t 0! Plani Breedine

ot Envitonment

- ==—D=2pt-0! Forage Producnon- =nc. b
—=0O2pt of Grazing. Ammar
——Xiountzinous Region Branc:

mwu a Nn(!d' W F

National Institute of Fruit Tree Science
2-1, Fujimoto, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-6451 Fax.: 0298-38-6437 Internet Address http://ss.fruit.affrc.go.jp/

Description of Research’

Breeding of dew varieties and root stocks by cross-hreeding

Collecnion and introduction ot ot trees. :

Physiological analysis mr stabihizing frunt production and naproving Truit
quahis BN ‘

. Environmeneal ‘mal\xx\ for enhancing fruit protecuon,

Biotechnological analysis of {ruit function.

1
N
2

4.

cn

~Organization o -
ot reclor -General '

»—-——Depl of Research Planning and (.oordmauon
L—Dept of Administration
—Oept. of Breeding
——Dept. of Pomology
—Dept. of Plant Protection
r—Dept. of Citriculture
(Stmizu, Shizuoka Pret )
(Kuchinotsu; Nagasak: Pret )
|—Apple Research Center-
(Morioka, Iware Pret )
—Persimmon and Grape Hesearch Lemer
(Akusu Hnrosmma Pref )




National Research Institute of Vegetables, Ornamental Plants and Tea
360, Kusawa, Ano, Mie 514-23, Japan Telephone: 059-268-1331. Fax.: 059-268-1339 Internet Address http:. ss.nivot.affrc.go.jp/

‘Description of Research;

Lubor-suving 1echnology for miprovement of hasic productine conduions.,

. -Production technology for sustainable agricubure,

. Technology of low cost and stable prmluux()n i gobad agncuiture.
Technoiogy of high uu.lln\ production. utilizion and-distribution for new
consumers” trends.

- Busic resciuches on genetic resources., phv\mu)-'\ RHH nuucdmnv(m\ for

Svegetihles: ornamental piants md tei.

- w10 —

il

Organization’
.Duecior

naicgy (Kanava =
LAUCKA PRl

National Research Institute of Agricultural Engineering R :
2-1-2, Kannondai, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-7513 Fax.: 0298 -38-7609 Internet Address http://ss.nkk.affrc.go.jp/

.Description of Research

i. The development of technoiogy 1o be used tw reor
manage agncultural community space in order o
regions.

2. The deveiopment of technology to be used for the engineening use und
management of the-resources and the environment of agricuhurai regions,

e, improve. and
revitahize agrnicuhural

bl

s

. Development of technology o be used for the improvement and manage-
ment of the intrastructure and the tacilities needed For sustained agncultural
aroduction,

Organization o [
Dueecier-Gerara :

Hokkaido National Agricultural Experiment Station
Hitsujigaoka, Toyohira-ku, Sapporo 062, Japan Telephone: 011-851-9141 Fax.: 011-859-2178 Internet Address httpi/ss.cryo.affrc.go.jp/

- Description of Research®
1. Establishment of Turge-scale farming systems tor riee paddies, upland farm-
ing and animal husbandry
. Breeding of good culuvars suited 1o cold environments: and establishment
of Hiigh-production syatems in rice paddies and upland farmimg
3. Establishment of anmmal production based on a grass and forage svstem tha
takes into account environmental conservation .
4. Investgation of low-temperature physiology and ecological mechanisms,
and development ot the abilities o wtilize methods of brojogical resousces
in (sub-) arctic regions

19
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5. Evaluavon of natural resources in cold environments. and s estigation and
management of (sub-) arctic ccosystens
| .
Organization

Dwector-General

Deout v Direcior- Ganeral

ept ol Research.Planming and Coordinaiion
Deot. of Adminustration

erihern Agriculiure Research Coordinator
Debt. of Inteqratea Research lor Aqriculture
Dept ol Low Temperature Sciences

Dept of Crop Breeding

=t ol Amimal Production

H)ept of Farage Crop Breeding and Grasslangs
Dapt of Agro-Enviconment Sciences

tipiand Agricute Researcn Conter (Memuron




—-deintegrated echnology_for large- scale rice pruduumn Sy

-1 Farming sysiteris using regional resources in hilly and ‘mountainous areus

oA Susmmable and ‘high quality_ producno

- 3’."Env1mnmenullv conscious production. control of hmh value products by

‘Tohoku National Agricuitural Experiment Station 4
4, Akahira, Shimo-kuriyagawa, Morioka, lwate 020-01, Japan Telephane: 019-643-3433 Fax.: 019- 641-7794 Internet Address http://ss.tnaes.affrc.go.jp/

Description of Research, . :

i. The establishment of improved and siubled Llrmmu SYMEms i fice, upland
¢rops and ammal productions.

. Mechamzed rice production system in large- \g_.lh_d pddd\ lelds.

. The production of high yuality upland crops which utihzes the climate
nroperties o cool temperature area.and thetr marketing.

2 Caitle producton hased on effective utthzation of forage grass FENOLITCEN 1)

fily und mountiimous cool areu.
he tmprovement of crop addpmbxhl\ unuu the ﬂhulm(c ciimate and con-
ol of :umdntlxr.xl m\nmnmem AR

Caals

Cen

Organization
.~

-Genarai .

search Flanning anc’ 1,:: S ERE
© ACMINISITRINCH B

sQratec Researcn .
Yamase Arza Agro-Enve '(‘r""‘er' . .
:+ Srog Br secing

swiang Farming 'Omaca " Akna Prat

jplang Farming (Flkustima, Fukusiime S
mmax Procuc:'o'\

- Grassizncs

o Agrcuiiure

Hokuriku National Agricultural Experiment Station.
1-2-1, Inada, Joetsu, Niigata 943-01, Japan Telephone: 0255-23-4131 ‘Fax.: 0255-24-8578 lnternet Address http://ss. xnada affrc.go.jp/

-Description of Research)

Lad rice-buised

Jropping sysiem:for mualti-utilization of low fund fieid.
2. Baswe nce 'C\Ldr(.h with special emphuasis on the bregding ot the m«vh th-
O Aed introgueing the achievements of moletular nmlnu\
3 Tec haology o increase overall crop productivity an lowhund farmnng twhing
" environmental CONSSrvanon into account. '

Orgamza!lon

‘nnmlslfa\"of\
iiecraiec Rssearch ior Acncutt
e Rasearcn
Lowianc Farming

Chugoku National Agricultural Experiment Station
6—12—1.-‘Nishifukatsu, -Fukpyama. Hiroshima 721, Japan Telephone: 0849-23-4100 Fax.: 0849-24-7893 Internet Address http://ss.cgk.afirc.go.jp/

i

’Descnptlon of Research)

_conditioned with shorter. access to big urban markets,

-+High value production and light works of main crops b\ Breeding. cultivation
methods tarm. mechammuon and post harvest tcc.hnoloc\ .

. Stabilized pl’OdULlIOl‘l of high quality vegetables'b Lulmalmn methods and

“'soil management ot uplands. :

19, -
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“of beéf éullle by utilization of
wring on gras l.md

genetic resources, tc.edmo systemn and pe

management of pests.. dlsedse and soil..and efficient usé of local climatic
resources. :

Organization
Director-General

—Dept of Researcn Planning and Coordmauon

I——Deot of Adminustration

——Dept. of-integrated Research lor Agncul(ure

——Dent of Agro-environmentat Management

———Dept of Crop Breeding

t—Dent of Uptand Farming (Ayabe. Kyoto Pret ) f
——0Cent ot Ammal Proguction (Oda. Shimane Pret }




Shikoku National Agricultural Experiment Station —
1-3-1, Senyu-cho, Zentsuji, Kagawa 765, Japan Telephone: 0877-62-0800 Fax.: 0877-63-1683 Intemet Address hitp:/ss.skk.affrc.go. ]p/

\Descnptron of Research?

. lmprovement or tabor-saving horticultural syslems mamlv for high quality
fruits. vegetables and flowers unlxzmg natural resources in the Shikoku district.

. Crop improvement. evaluation of plant genetic resources and development
“of crop utilization for new demands of the consumers.

- Design of infrastructure for agricultural activities on symbiotic bases with
natural environments in hilly.and mountainous areas of the district.

+. Sociozeconomic researches for systematic de\elomnenl ‘of agriculture in thé
district.

RS

|57

Organization
Direclor-Genera.

——Dep! " Research Planning and Coorcmation
; : Aoministraton

iniegraied Research ior A"r-c,':h: e

: Lara Agricuiture

o ——Deoi o Crze Science

Kyushu National Agricuitural Experiment Station
2421, Suya, Nishigoshi, Kumamoto, 861-11, Japan, Telephone. 096-242-1150 Fax.: 096-249-1002 Internet Address http://ss.knaes.affrc.go.jp/

{Description of Research)
1. Integranion of agricultural wechnologies for rurai development.

2. Development of crop cultivation technology compatible with the conserva-
iion of the naturai environment for high quality and productivity. )
..Production of high quality pasture and forage crops. and production of.
domestic amimals with high quality Lommuble with environmental conser-

" vation in the warm region.
+. Breeding of crops with high quality and productivity in the warm region.
and dev elopmenl of techrology tor distribution und utilization.

(5)

5. Develophment of integrated management of rmpormnr plqm diseases und
pests in Kyushu and Okinaw.
Organization

Durecmr -General

L--Dez)uxy Dvecior-General
Oegi- o Research Planning and Cooraination
Admmstration

i
i
1
|
!

— iniegrated Research tor Agriculiure
'—Dep- : Recalcitrant Disease and Pest Management .
——Deo! o Crop Breeding

Lowland Farming {Chikugo. Fukuoka Pret }

Uoland Farming (Miyakonojo. Mivazaki Pret }
Znmal Production

Dept =t Srasslands

¢ taro-Environmental Managemen;

Q
@
[¢]

National Research Institute of Agricultural Economics
2-1, Nishigahara 2-chome, Kita-ku, Fokyo 114, Japan Telephone: 03-3910-3946 Fax.: 03-3940-0232 intemet Address http://ss.nriae. affrc go.jp/

{Description of Research)

I. Supply-demand of agricultural produus marketing systems. agriculture-
related indusiries. and their related policies. etc.

. Various conditions of agricultural production structure. wmulmml work
force structure. rural organization. rural area policies etc.

. World agriculwral policies. structures. trends in international trade of agri- —
cultural products. Japan’s agricultural co-operation (0 developing countries. '

4. Socio-economic aspects related to environmental problems.

[S8]

(VP

Organization : . - a - 1
. Director-Generar : . , > R . y 2 o : T

: - Aosearch o oo : N , oOoooos

of Researc annmg and Coordination A2tz g L

ot Adminsiration : : e i d o
oi Economic Analysis .

of Structural Analysis

of Foreign Agriculture |
ot Library and Information




National Institute of Sericultural and Entomological Science
1-2, Ohwashi, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-6026 Fax.: 0298-38-6028 Internet Address http://ss.nises.atfrc.go.jp/

Description of Research.

LoAnalvsis of the gene expression mechitsms of insects and development of
rechnigues for the control and unlizaton of these mechansms.,

2. Analyvsis of brofogical mechantsms’of insects and development of tech-
ntques tor the controb and utilization of these mechantsmas.

3, Chemicai and physical anabysis of Insect nataral products and des ciopment

ot methods of vitiizauon, '
N DL\cIupmcnl oF syatems for eiticient production of cocoons and develop-
ment of new siik matenals.

Organization
Zuecior-Genara

Pnvsioicqy
*22ct T2Chnoney

i e

National Institute .of Animal Health
3-1-1, Kannondai, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-7713 Fax.: 0298-38-7880 Intermet Address http://ss.niah.affrc.go.jp/

Description of Research
i, Characternization and ecology of gathogeme agents
2. Invesuganon on D.llh()"t.nL\l\ af mlectious diseises and n(m
3 Moleculer and ceifar studies on mmmunofogy -
4o Imprmunun( diignostic_techmyues and preventive methods for miechots
diseases . : ’
. Development i prevenuve and control m’cusure\ ot exotic diseises
- lnvestiganon on Ddlh()"c.ﬂd\l\ and LlL\L‘l\\D”]Ln[ ot nrc\mn\c methods of
aroduction diseases '
DE\ elopmentor iechnologies tor < nu\ o feed and teed .lddm\u

Organization

runisiralion
Pouitry Disease R
Pasturing Disease
cienology anc P
roI0Qy

Fathology ang Phvsoiogy
1 ﬂmunoloov

iogicat Preauct
Research Station 18.i0:
S2saarcn Staten thag

National Food Research Institute : e .
2-1-2, Kannondai, Tsukuba, Ibaraki 305, Japan Telephone: 0298-38-7971 Fax.: 0298-38-7396 Internet Address http:/ss.nfri.affrc.go.jp/

: Description of Research;

S Analysis and evaluaton of food composition

. Evaluaton and unlization of food matenals

. Developiient of technologies for processing and distribution

I
N
3
4, Development und utilization of biological functions

' Organization
acior-Generai

F——Dept o Sesearch Planming and L,nommq.mn
D20t ot Adminisiration e
——0apt ot Foad Science. :
—Dept ot Food Analysis and A\\ex\mem
—D=pt o Food Function

——Dapt o Postharvest Tecnnolooy

——Depi - ot Food Rescurce

- |~—Dept ot Apphed Microbiology

——Depi v: Biological Function

~—Dept ‘ot Food Engineenna




Japan International Research Center for Agricultural Sciences
Ohwashi, Tsukuba. Ibaraki 305, Japan Telephone: 0298-38-6313 Fax: ‘01298-38-6316 Internet Address http:/ss.jircas.aifrc.qo.jp/

Description of Research

i, Research collaboration on appropriate technology o sehicve sustaymabie
development of agriculture. forestry and. fisiieries. compatihie with the
;)r’c.\crvulihn ot environmental résources and naturad ccossvstems an the’
deveioping regions.

 Promotion of hisic advaneed studies reisied to biotechnaiiogicad Sebds and
cnmptiicr simulaiion of-selected biologicni cod environmenta processes
refevinyt o the deveioping regions, -

L Deveiopment of intormation svstems through the cony
af data relating o agriculture, forestry and iishen
countries. inciuding socio-cconomic sitdies,

SRTIHTANN

»odeveinping

Organization

Forestry and Forest Products Research Institute
1, Matsunosato, Kukizaki, Inashiki-gun, Ibaraki 305, Japan Telephone: 0298-73-3211 Fax 0298-74-8507 Internet Address http://ss.fipri.affrc.go.jp/

Description of Research

SUSHON 06 PROPCrHes oF Torest cusisiein aind oot o o0 eavzon

Hao JUnChon of forest. .
Leseof forest arodacinon aad anprosemdng op joress o

ronement of tmnher uiization technofooy and e

e
Wond resourees

aooitechaoiogy by deselopment and sithizaios o foress Mojogr-
noiion, ' '

copient of reionad foresty aind diversied fecimio sy o Tovest utie

S Cns st

Hokkaido National Fisheries Research Institute
116. Katsurakoi, Kushiro, Hokkaido 085, Japan Telephone: 0154-91-9136 Fax.: 0154-91-9355 ' internet Address hip:iss.hnt.affre.go.jp/

Description of Research

I Biology, abundance and distribution dvnamics of comméreially important

tish species. ‘ - )

. Methods for adequate management of stock and-tishery.

. Qceanographical structure of waters adjacent to Hokkaido and its tluctua-
tion. und mechanism of the waters as the environment of fisheries re-
sources, o )

. Physiological and ecological characteristics “of important fisheries re-
sources.

. Evaluation of carrving cupuacity of sea farming arcas,

PYRS)

fa

G

f. Breeding techniques to produce superior strains

e — |
Organization |
Uirector-General I
——nResearch Planning and Coordination Division |

- —General Attarrs Section ’ h l
I

|

i

--—Resources Management Division
- ——Fishenes Oceanography Dwviston .
- —Hesources Ennarcement Dwvision
- —Research Vesse! Hokko-mary
-—Research Vessel Tankal-maru




Tohoku National Fisheries Research Institute
27-5. Shinhama-cho 3-chome, Shiogama. Miyagi 985. Japan Telephone: 022-365-1191 Fax.: 022-367-1250 Internet Adcress hito:'ss.myg.affrc.go.jp¢

Description of Research:

i. Ecology of pelagic migratory fishes. ground fishes and squxd.\'. 1 order o
clucidate . mechanisms of their stock Muctuations.

. Suitable method tor managing the fishery resources and fish.

. Dyvnamics of the h_\drogmphu structure and the primary and zoopiankton
production in the area of Kuroshio-Ovashio neration in relation o fishery
resources. i

2. Physiology and ceology of sca-tarmimg species as well as esaimating the
carrying capacity of coastal sci furms,

. Enhancement-and breeding of tishes mtroducing biotechnology.

P2 )

tn

Organization

Srecior-General
——Research. Planning anc’ Cooramaticr TraSion
~—General Atiarrs Secticn
-—~nesources Managemen: Division
——Fishenes Oceanograpnyv Dwision:
--—~Resource Ennancemen: Division
——racninone Jranch (Hacmnohe. A¢

—R—searc'm -J—'-:,sen 'Naka.ana maru

National Research Institute of Fisheries Science
.2-- Fukuura 2-chome. Kanazawa-ku. Yokonama. Kanagawa 236. Japan Teleonone: 045- ,::E 76 15 Fax.: 045-788-5001 Internet Address htipi/sss.arifs.afirc.go.c.

Description of Research
CoTheecoingy on pelagic tisiies evaluaiion o e abendance, it

RUTNIE thu "!..du.umn dmi th :Juun'ni M EEMEn S s

anisin on
e cuast and s adicent Waders, and .mulp:sm: the oeinourabii sirue
2 aihd 1S THCRITON QIMONE ocein currents. .

Hnlogy on Propugaiion of fresh water fishes,

Fechmiogy on processing, presen aion and quainy control i

s Cafsenation of nsinrad Snuromnent dhd montionng on ot

snteriads i oceame areis,

SOCHOCCONOIMIC assesslEns on reiattonsinp between demand and suopiv. en

sarkeitng ofsnarme products and on fshieries busitess,

Organization
bl e

Nansei National Fisheries Research Institute
2-17-5, Maruishi, Ohno-cho, Saekn-gun Hiroshima 739-04, Japan Telephone: 0829-55-0666 Fax.: 0829-54 1216 Internet Address http://ss.nnf.aftrc.go.jp/

Description of Research:

1. Ecological studies on pelagic fishes. ground fishes and mhcr Tisheries
resources.

. Population dynamics and fisherics management.

. Oceanographical studies on physico-chemical condition and primary pro-
duction in the southern Japan area.

4. Physiological studies. analysis of carrying capacities and introduction -of
biotechnology on commercially important species including fishes, shell-
fishes and seaweeds for the duvclopmcm of propagation and breeding
techniques.

. Life history of red tide plankton and cause of occurrence. and environment
survey for protecting fisheries grounds.

LY RV ]

ch

Organizstion

Oweclor-General
—Research Planmng and Coordination ths:on
‘—General Attairs Section
_~—inland Sea Resources Management Division
——Pacific Coast Research Division (Kochi, Koch Pret )
~——Red Tide Research Division .-
——Resource .Enhancement Divisfon
~—Research Vesse! Shirafuji-maru
‘—-Research Vessel Kotaka-maru (Kochi, Kachi Pref )’




Seikai National Fisheries Research Institute
49 Kokubu, Nagasaki. Nagasaki 850, Japan Telephone: 0958-22-8158 Fax.: 0958-21-4494 Internet Address hitp:i:ss.snf.affrc.go.jp/

Description of Research-
|. Estimation and forecasting of stock abundance of the fishery resources, und

ecological studies on fuctuation mechanism of the fish popuiation.

2. Technical problems related to fisherv resources management.

3. Physical. chemical and biological rescarches on the oceanic structure.

4. QOccanic information obtained from such high-technological equipment as
remote sensor. artificial sateHite.

5. Physiological and ccological studies. currving capacity and hreeding by
means of hiotechnology on the unpormm h\m" resources {e.g. red sea
hream. abalone and nori fsca \\LLd)) in the coastal Wilers. .
Organization

Swector-General-
.——~Research Pianning anc Codrdinglion Divisic~
——Generai Altairs Section
——~Resources Management Division
——rishenes Gceanography Dwision
——Aesource Snnancement Diviston

' cal Staton 1iF

——nesearcn vessel Yoko-maru

Japan Sea National Fisheries Research Institute
5939-22, Suido-cho 1-chome, Niigata 951. Japan Telephone: 025-228-0451 Fax.: 025-224-0950 Internet Address hitpu/ss.jsnf.affrc.ge.jo/

v

Description of Research -

I Brologicul studies on comerciaily mports

i i the members of marine environme

Esumaion of siunding stocks aad fored

petagie and grovnd fishes. and resource o

3 oAnaiysis of sew structure and fluctuaton siechanism of the Sea o Sapen.
anid producoon of fower-jeve! orgunisms it e ecosvstem.

<. Propaganon aad management of importass shes and shelltishes o
wakers of fhie Sewoof Japan, and therr cenenical aoalvses Byomeans o

S hotechnology,

Papedies s caeil as inone oraan-

ruiure stock comditions of
ISR O IMPOFEIE spedies

[SERNH

Organization
Director-General
~——Aesearcn Pianning anc Coordination Divisicr
——General Atars Section ’
——Aesources Managemen! ‘Division
Fisheries Oceanography Division
——~Resource Enhancement Division
~——Researcn Vessel Mizuho-maru (1ISOGT)

National Research Institute of Far Sea Flsherles
7-1. Orido 5-chome. Shimizu, Shizuoka 424, Japan Telephone: 0543-36-6000 Fax.: 0543-35- 9642 Internet Address hitpi/iss.enyo.affrc.go.jp/

Description of Research) ) . .

1. Ecologies and stock assessments o salimon. twng, groundtish, saqud. Al
seal and whale in the far seas. )

. Managemeni technology tor fisheries resouice and fisheries.

. Glohal scale munoumph\

. Mechanism ol primary production and Jeyciopment of new technigues Tor
oceanographic observations. .

TN ]

E

Qrganization
Dwectlor-General
Research Planning and Coordination Division :
r——General Administration Division :
i——North'Pacific Resources-Division ; {
~—Pelagic Fish Resources Division :
*—Oceanlc Resources Division : ‘

*——0Oceanography and Southern Ocean Resources Division

Researcn Vessel Shunyo-mary




National Research Institute of Aquaculture
Nansei. Mie 516-01. Japan Telephone: 05996-6-1830 Fax.: 05996-6-1962 internei Address niip: ss.nna.aftrc.¢c ;p

Description of Research

1. Collection and preservation of g
ruces strains.

2. Mechanisms of carly development, avturation aid spiwaing for produg-
tion of healthy scedlings.

3. Biogenic functions and nutrient metaboiisms and improvement of dJicts,

4. The optimum conditions for ntenste production sud behavorni apd
migratory mechanisms.

3. Technigues for control of the fish Bealth and prevention of fisii painogens

t-New aquaculture teehmgues:hy means of the sene_and chromesome nun-
tpulations. :

et resaurees aid produchon of usciul

. Organization

National Research Institute of Fisheries Engineering
Shidar. Hasaki. Kastuma-gun. inaraki 312-0+, Jeoan Tateoncne: 0d78.44-2881 Fax

75 Iniernet Address hitc  ss.nnie.aifrc.go.;o

Description of Research
el Aguacaitue ey _dereiopment
UGN oreamsis dander phnsac-chen neuh crent
2oEncwen and sciectine inbine zear
FesOUrces iaitdeenent G an e
othigh erncient sishing boasis by um‘w\m:_
Mulu- -prrpose m*nnv ports and cois
CAMCEAURING BINERIERents for fhieries e drre

BTG TR

Torms aid tlaciing: .

ods o pshiung et

i-

N

Orgamranon

Jirector- Genera;
Aesearcn °~anmnc ang Coorginate i
—General Alttars Section
——-Aguacylitre and isting Por Engineanna Louisicr
- —Fishing Seat and Instruman: Dvision
Fisning Gear-and Methocs Dwisicr
—-Researcn vassel Taka-maru

Gene Bank, National Center of Genetic Resources, MAFF
212-Kannondai. Tsukuba. Ibaraki 305. Japan Teiepnone: 0298-38-7050. 7456 (DNA1 Fax.: 0298-38-7408 Internet Address hitp://www.dna.at!rc.go.jps

Fhe MAEFD Gene Bank Project has been promoted since TUNS Tor the parpose
of collecting genene resourves of planis, nucroorzanisms, anmals, foeest trees
and aguatic vrgamesims both m Japan and overseas, Ts trends also o pertorm
\h\\liu..mnn ilentitication. charactersiie o zsluation, multiplication. preser-
anon, and o provide genetie resources amd relaed infornidon for researci ) .
to natonal and pabhic research isnitutions, ennversities and PrIVIIE sechors 0
order to promote navonal as well as miernational
sexchanges, T 13 a0 DNA bank project was ini-
“ated 10 stock and 'di\'lrlhlllc DNA nuneriads and
—antormanon.. The._ enter ol Genetie
Resources, MAFF s pnm.mly in charge i the
preservation and-supplyv-ol seeds-nucroorganisms
and DNA-matérials. The Management tactlities ilso
have funcnon wperform data processing and char-
actenstic amalysis of plants. micraorganisms, ani-
mals: and DNA infoimation exchimge provided by
INTERNET for.the advanced research tickls of
otechnology and getome analysis.




Tsukuba Bioscience Hall ,
2-1-2 Kannondai Tsukuba. Ibaraki 305. Japan Telephone: 0298-38-7129 Fax.: 0298-38-7131 "internet Address http://ss.cc.atfrc.go.jp/tbh/tbh-info.htmt

Tsukuba Bioscience Hall was established for the purpose of strengthening
cooperation among industries, universities and national institutes. and . the
promotion of international research exchange. (1) In advanced fields of
science and technology including biotechnology. joint research among the
Ministry’s own research groups, industries. -universities. other national inst-
tutes and overseas groups, (2) various Kinds ot study courses. workshops,
including training for experiment. (3) International workshops. svmposiums.,
lectures and seminars that anvbody can atend and discuss at are activities
conducted at the Tsukuba Bioscience Hall. Such seminars are held more than
40 times a vear. Each theme is the most advanced in each research rield and
inturdis‘ciplinar\ in plural science fields. (4) About six thousand reséarchers
from industries. universities and national instituies @ vear use the Binscience
Hall as a research cxchange place.

Tsukuba Agriculture Research Hall (Inside of National Agriculuture Research Center (NARC))
3-1-1 Kannondai, Tsukuba, Ibaraki 305. Japan Telephone: 0298-38-8979 Fax.: 0298-38-8982 Internat Address http://gws41.trg.affrc.go.jp/

This Hall ix standimg since Aprii 1993, exhibiting the recent and main research
achievements from the insttutes affiliated tw the MAFF. 1t has @ role to pro-
mote further the understanding on agriculture nat only w@mong people interest-
ed in agriculture but aiso the general consumers.

The exhibitions are included in each corner on institutes. technological devel-
opments, nanonal policies und environmental diorama, and then the collec-
tions pavilion of actual vbjects and tools of historical \wmm.muf cotlected
from all over Jupan on agriculture. forestry and fishenes.

They are very atiractive 4nd eusy to understand thmuvn the full application of
the newest information media,

WVisitors' Guide -

Hours: Open Mon.-Fri. 9:00am—4:00pm
Closed Sat.. Sun. and holidays and
from Dec.28-Jan.4

Admission: Free

BRAIN (Bio-oriented Technology Research Advancement Institution)
(Main Office) 1-40-2 Nisshin-cho, Omiya, Saitama 331, Japan Telephone: 048- 663-3901 Fax.: 048-651-9655
(Tokyo Branch) 3-18-19 Toranomon, Minato-ku, Tokyo 105, Japan Telephone: 03- 3459 6565 Fax.: 03- 3459 6566 Internet Address hnp Jlwww brain.go. 1p/

BRAIN. 4 ~eny-ganernmental organmization estabiished by parliumentarian
decree in October  [986 by reorgunizng  Instiute ol Agriculral
MuchinerytIAM is funded by the government and the private sector and is
controlled by both the Ministry of Agriculture. Forestry und Fisheries and the
Ministry of Finance.
The main functiions of BRAIN are as follows:
I. Make investments extend louns and give services 1o the private sector
engaged in research and development of bro-oriented technology.
2. Conduct basic research for development of bin-oriented. technology in
coordinution with universities. national research instiutes, e,
. Conduct research and test for agricultural machinery in five dLP.lI‘[I]’ILﬂl\
succeeded to TAM organization.
4. Conduct reseurch and development of new agricultural technology for
farmers through comnussion to the private sector,

s




’L,oc‘ati‘on of 29 Researc’:"‘h. Institutes of the Ministry of

Chugoky National Agricuttural Experiment Stato
{Fukuyama) '

Nansei National Fisheries Research Institite
{Oona)

Kyushy Nationat Agricultural Experiment Station

{Nishigoushi)

Seikai Naitonal Fisheries Research nstitute
. (Nagasaki

Japan Sea National Fisheries Research Insinte——
{Niigata}

Hokurku National Agricutural Experiment Station ——

{Jougtsu}

" Shikok Naioal Agrutral Experinent Ston
C. 7 {Tentsuf) - ;

_ Agriculture, Forestry and Fisheries

l— Hokkaido National Fisheries Researcn Institr
i (quhirol

Hokkaido National Agricurura] Experiment Station
Sapporo}

Tohoku National Agricuftural Experiment Station
{Marioka)

i
l Tohoku National Fisheries Researcn Institute
i {Shiogamaj

National Grassind Research Intite

’ qushinasm) : .

" National Agricutture Research Center
/| Nabonal insttule of. Agrobickogical Resources
*| National institute of Agro-Environmental Sciences
‘| National Instiute of Animal Industry
National Institute of Fruit Tree Scicne
" National Research Institte of Agricultural Engineering
National Institute of Sericuttural and Entomological Stience
Nationa! Insttute of Animal Heatth ]
National Food Research Institute e
Japan Intemational Research Center for Agricuttural Sciences
LFomwam Forest Products Research Instinte -+ ./

(Tsukubi

National Research Institute of Fisheries Engineering {Hazaki}

] Nationa! Research Instiute of Agricutural Econaxrics (Tokyo)
National Research Insttute of Fisheries Science (Yokohama)
National Reseasch Institute of Far Sea Fisheries (Shimizu)

National Research Institute of Aquaculture (Nansei)

) L— National Research Jnsttute of Vegetables, Omamental Plants and Tea {Ano}



Tsukuba Science City

The Tsukuba Science City is located about 50
km northeast of Tokyo and 40 km northwest of
the New Tokyo (Narita) International Airport.
The surrounding area is rich in natural beauty
with Lake Kasumigaura. the second largest lake *
of Japan. to the east and Mt. Tsukuba to the
north. The local area covers approximately
29.000 ha. where the institutes and universities
are situated systematically in accordance with
the characteristics of studies for science and
engineering, biology, education and training,
construction and cooperative facilities.

\\ .
A

bl
] . R Tsuchira Sta.

Tsuchiura I.C.

Tsukuba Institutionali Complex of the
Ministry of Agriculture, Forestry and
Fisheries (TICA) -

TICA is located in the southern area of the
City as a part of the biology group: It has a

. \ Nar|

21 ha area out of the whole of the Science >
City District with 2,700 ha. TICA includes 12 \j
organization of (U Tsukuba Office for Agri- I

culture, Forestry and. Fisheries Research
Council Secretariat, 2} National Agriculture
Research Center. O National Institute of
Agrobiological Resources. & National Insti- .
iute of Agro-environmental Sciences. &
National Institute of Animal Industry, &
National Institute of Fruit Tree Science, (T
"National Research Institute of Agricuitural
Engineering. 8 National Institue of Sericul-
tural and Entomologicai Science. .9 National
Institute of Animal Health. {0 National Food
Research Institute. {) Japan International
Research Center for Agricultural Sciences.
and (2 Forestry and Forest Products Research
[nstitute.

‘» Yamarote Line

m wbem:“_

Shlmuku Sta.

\‘\:‘/ Tokyo Ssa.




Policy Planning and Research Division

Agriculture, Forestry and Fisheries Research Council Secretanat
1.2-1, Kasumigaseki. Chiyoda-ku, Tokyo 100. Japan

Telephone: 03-3502-8111 (Ext. 5048)

Intemet Address hitp://ss.s.aftre.go.Jp!
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Blémuslingebes,ta‘ndén i det danske Vadehav august 1995
Per Sand Kristensen

Blamuslingebestanden i Limfjorden

" Per Sand Kristensen, Per Dolmer, Erik Hoffmann

F orbedrln0 og standardisering af CSW-tankfering
Marco Frederiksen, Karsten Bak Olsen

Fiskeunderspgelse i Vejle Fjord 1993-1994
Hanne Nlcolajsen Josianne Stattrup, Leif Chrlstensen

En undersegelsen af maveindholdet af @stersralaks 1 1994-1995
Ole Chnstensen

Udsztningsforseg med Dstersglaks
Gorm Rasmussen, Heine Gliising

Kampen om Limfjorden
Kirsten Monrad Hansen

Tangetrappen 1994-95 °
Anders Koed, Gorm Rasmussen m.fl.

Status over bundgamsﬁskeﬁet 1 Danmark 1994
Anders Koed, Michael Ingemann Pedersen

Maling af kvalitet med funktionelle analyser og protem med nerinfrared refleksion
(NIR) pé frosne torskeblokke
Niels Boknees

Acoustic monitoring of herring related to the establishment of a fixed link across the
Sound between Copenhagen and Malmé ~

J. Rasmus Nielsen

Blamushnoers vaekst og d;adehghed i Limfjorden
Per Dolmer

Mzerkningsforspg med erred og regnbuegrred i Arhus Bugt og Isefjorden
Heine Gliising, Gorm Rasmussen

Jomfruhummerfiskeriet og bestandene i de danske farvande

Mette Bertelsen
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Bearekapacitet for haverred (Salmo trutta L.)i Limfjorden
Kaare Manniche Ebert

Sild og brisling i Limfjorden
Jens Pedersen

Produktionskeeden fra frysetrawler via optening til dobbeltfrossen torskefilet -
Opteningsrapport (del 1) ' . .
Niels Bgknas

Produktionskaden fra frysetrawler via ‘optbning‘til dobbeltfrossen torskefilet -
Opteningsrapport (del 2)
Niels Bgknaes

Automatisk inspektion og sortering af sildefileter
Stella Jénsdottir, Magnis Thor Asmundsson, Leif Kraus

Udsetning af helt, Coregonus lavaretus L., 1 Ring Se ved Bra—:dstrup
Thomas Plesner og Seren Berg

Udsetningsforseg med erred (Salmo trutta L. ) 1jyske og SJaellandske vandlzb
Heine Gliising ogGorm Rasmussen

Kvalitetsstyring og malemetoder i den danske fiskeindutri. Resultater fra en sporge-
brevsundersggelse '
Stella Jonsdottir

Quality of chilled, vacuum packed cold-smoked salmon
Lisbeth Truelstrup Hansen, Ph.D. thesis

Investigations of fish diseases in common dab (Limanda limanda) in Danish Waters
Stig Mellergaard (Ph.D. thesis)

Fiskeribiologiske undersggelser i Limfjorden 1993 - 1996
Erik Hoffmann

Selectivity of gillnets in the North Sea, English Channel and Bay of Biscay (AIR-
project AIR2-93-1122 Final progress report)
Holger Hovgérd og Peter Lewy.

Prognose og b1010g1sk rad01vn1ng for fiskeriet i 1997
Poul Degnbol. - :

Grundlaget for fiskeudsetninger i Danmark |
Michael M. Hansen

Haverredbestandene i Odense A og Stavids A systemerne i relation til Fynsvarket
Anders Koed, Gorm Rasmussen og Espen Barkholt Rasmussen
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Haverredfiskeriet i Odense F _]OI‘d 1995, herunder fiskeriet i Odense Gl. Kanal og den
nedre del af Odense A
Espen Barkholt Rasmussen og Anders Koed

Evaluering af udseetninger af pighvarrer i Limfjorden, Odense Fjord og ved Nordsjael
land 1991-1992
Josianne Gatt Stettrup, Klaus Lehmann og Hanne N1colaJsen

Smoltdedeligheder i Tange Se. Undersggt i foraret 1996
Niels Jepsen, Kim Aarestrup og Gorm Rasmussen '

Overlevelse af udsetningsfisk. Overlevelsen af dambrugsopdrattet grred (Salmo
trutta) efter udseetning i et naturligt vandleb. I. Indflydelse af social status
Henrik Schurmann

Bestandsunderszgelser i bornholmske vandleb til belysmno af den naturlige @rredpro
duktion og effekten af udsztning af erredyngel

Ole Chnstensen

Hornfisk - Indbygget kvalitetssikring (IKS) med sporbar dokumentation

Karsten Bek Olsen

Blamuslingebestanden i det danske Vadehav august 1996
Per Sand Kristensen

Hjertemuslinger (Derastoderma edule) pa fiskebankerne omkring Gradyb 1 Vadeha
vet april 1997
Per Sand Kristensen

Blamuslinger i Limfjorden 1996 og 1997
Erik Hoffmann og Per Sand Kristensen

Forseggsfiskeri i det sydhge Kattegat efter molbogsters (Arctica islandica) juni 1997
Per Sand Krlstensen Per Dolmer og Erik Hoffmann

Laksefiskene og fiskeriet i i Vadehavsomradet

- Bilagsrapport

Samarbejdsprojekt mellem Danmarks Fiskeriundersggelser, Ribe Amt og Senderjyl-
lands Amt '

Laksefiskene og fiskeriet i vadehavsomrédet

- Supplerende undersggelser

Samarbejdsprojekt mellem Danmarks F 1sker1underszgelser Ribe Amt og S;ztndexjyl-
lands Amt




Nr.41  Fiskebestande og fiskerii 1998 .
Poul Degnbol og Eskild Kirkegaard

Nr. 42 Kunstige rev. Review om formal, anvendelse og potentiale 1 danske farvande
" Red. Josianne G. Stettrup og Hanna Stokholm

Nr. 42a Kunstige rev. Review om formal, anvendelse og potentiale i danske farvande.
Bilagsrapport. Red. Josianne G. Stettrup og Hanna Stokholm
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