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Abstract The history of an enigmatic copepod genus Limnoncaea Kokubo, 1914 is reviewed.
Copepods of this genus had been recorded from plankton in many fresh/brackish lakes and ponds
of Japan. It is recently concluded that Limnoncaea is relegated to a junior synonym of Ergasilus
Nordmann, 1832, the species of which are mainly parasitic on fish. Here we explain how lack of
interchange between the fields of planktology and parasitology prevented an earlier appreciation
of this fact. Recently, postmated adult females are suggested to exhibit a dual life mode: (1) some
ergasilids are permanently attached to the host; in some cases, accompanied with highly trans-
formed bodies and appendages to avoid detachment (generally known life cycle in ergasilids); (2)
others are loosely associated to the host; like copepodids and adult males, without such transfor-
mation. In addition, the latter kind of female carries egg-sacs with a relatively small number of
eggs per sac (up to 20), in contrast to larger number of eggs carried by females that are
permanently attached to the host. The latter type is known from plankton in the world. Complex
life cycles of symbiotic copepods have so far caused several taxonomic confusions not only in
fresh/brackish waters but also in marine regimes (e.g., Saphirella problem). Hence planktologists
should erase the boundary between planktology and parasitology to understand the natural
history of their subject organisms precisely.

Key words: Limnoncaea, Oncaeidae, Ergasilus, Ergasilidae, parasite, host, Saphirella, life cycle,
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BR~FRBOFBEEA 1 7 VREVS EF 70T R
BH* 7 o7 2% Cyclopidae, #3XXBDF+ 77}
& 2%} Diaptomidae, ¥ / %1 5 X 2@ Sinocalanus 13
EHRENALGDOTH B, BEDOT S v 7 b VEOE
SIELET D 5/NAREIR (1889-1971) ic kb 1914
FIFDTERSNABK - FkERzF o2 b 2B
BT 3Y 4 v 78 Limnoncaea 153 “BE" 4
T UENEE, EEOXbHORVEEE LTRES
TV, AR (1914) BIbiEOBIE, & » M Eh
SBfFIVvI Ny YT NDhh SRR I 4T
DA 7 VI LT, & v 4 758 Oncaeidae DD 1
FRELTCDY &/ vy TRERIL LA, 19324
ICHR L 728 5 0FE [BREEYSEE] v T
axAvidi, ThoxRBOFERAIA 7 VEEL
TE#AR=tx5 Y5 I Ergasilidaec icBES 8-
UPARR 1932). =Dtk BEKHOKK, HKEO7 5
v b v oERBRBECHREShTELb OO
(Table 1), 70 EBLILoRZicbiz-T, h—A&
LTHE LS HELHE, 2HENEREEZTHhE» -1 &
I, a3 L2 v TR AIRESEENIS T
TV, COBEMELVIEESHILz (Oht-
suka et al. 20044, 2004b),

Tz, AR (1914) OJFREEGR I EEOEN O
, BAETHEIhTO 2 edic, BAOHEEDH
KiEE i o tffllEha, LhL, FAYvo0
R. Béttger-Schnack & 3#14E, HAMCA 7 7HO
SEPRBEICEET 3 L E 2 — (Béttger-Schnack 1999,
2001) 27> BRTHRBORELSAM &, KBR=¢=x
538D =%x5 Y5 IF Ergasilus i, H301
TRBLBT2THAH&E, BTLHL, zoUBPED
X% B THERIL - (Huys & Bottger-Schnack 1997). %
ZoeRid, R4 OBEEOMHA T HHEE i (Ohtsu-
ka et al. 2004a, 2004b). Y &/ v TRERISIC=%
15V I TH-1DTHB, BROS S5V ) »vE
BEFRMNCRTOIEBCHVKECS 5 LHEET 54,
SEFEBT MRS PHFEREE DRFALLS
AR LR D HREOLRAESBVWAERELELISN
3. ¥5i, BATREFERFOEEMNRL LHED
CHEE SO, METREMME TN (BELEY 22
(5) 2000, /&1 55(2) 2001 72 &), %R, MAUTMHKS
T3 CKEEH» 2000, &£ 2001, 2003, Moore
2002 12 &),

Fxi3, Ve v TRIEEBRYT 00, JhiEE
RUKMNOBBIL OB V2 v Yy I LIIRVH
SNhic “Vasvy7” ABELL ZOWMEERR
Ohtsuka et al. (2004a, 2004b) icsE L WAS, T Tik%
ORBEENT 3 EERII, ) LEEEoBELS 3
75 v b vFEEFEEYFOBRERICOVWTEERE
ﬁ") f:,

SEFHRE

INKAR (1914) BV &7 v T7BD 33k, L. genu-

ina (HEHEMSEEER S /o, EEML AR, B»m) ® 1),
L. diuncata (WEHE; B, L. divergens (H; FHAD
B’ U Limnoncaea sp. (H; REE) o&F 4 fEEETHL
fz. TOHT L. genuina [ BWTERREEH LD, L
REE ORISR S 20, By BEORKM RS
ONBEALTVWERLTVS. COBRZT VI 7THIIE
T2LL, LA Y THOESEBEL .
L»L, gidoLdic, MR 1932ERMoarx v
FbiK, KEE=LI IV IFCBELL =€z
595 IMNOROBFENL I & IIREE T EEAIC
R B\ TH5DT (Kabata 1979, 1992), /NABEHS 1914
FHIE U A 5 25 & W 5 D 3B DRk
DEMTH > LT E, 1932 FBHEL L LHRIS
N3, AR, 1932 0D L. genuina OILHRIC (T HEHE
DHEHMOFREIC>LTRE O S h TV,

Fr dERBESUCIEERMOMBO TS v by
YUTNPD “Yu) TR EBLLNDIERER
EL:. #0ER, L. genuina, L. diuncata 3L 418
ZHER L. R 535 1o, /MR (1932) ¥l
BRIELL, Va7 vr7RBR=txz5Y5 1RKETS
T AR 1o (BRI I ERIASRID). L L, ERE
BB T, BEROBKEThTW 5%, L
genuina 3=t x5 Y35 IR, L diuncata 35 vy F
+ 1B Thersitinalc @4 % T & A3 L 7z (Ohtsuka et al.
2004a, 2004b). TEXERKEMEOE _itMAERD, FE
BT 20 0MRT L 4 v MESERER, —&d
BVIRZANTEBRICETE 5, PNAFE(1914) 138
AEEIEELIL» > DT, Ohtsuka et al. (2004a) i3
L. genuina 2R FEICHIEE L (ERSMGLHGE 4
MR, £69%), Vasvr7RBIZERE (R, F23%)
ho=kxzsYV5I@BoHey /s =skii-f. Lk
MoT, ZThFNOHELI Ergasilus genuinus (Ko-
kubo, 1914), Thersitina diuncata (Kokubo, 1914) & 73
3. INMAREBC O &S o EENEREET ST LR
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Japan (September 18, 1986), adult female, dorsal view—note the presence of paired egg-sacs (arrowed) with a small
number of eggs; B. Same as in A, lateral view, antenna and egg-sac indicated by large and small arrowheads,
respectively; C. Ergasilus genuinus from plankton in Oshima-onuma (September 18, 1986), adult male, lateral view,
antenna and maxilliped indicated by small and large arrowheads, respectively; D. Same as in C, cephalosome, lateral
view, antenna and maxilliped indicated by small and large arrowheads, respectively. Scales=0.2 mm.
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Table 1.

HEZSvo rvELSH H51% $£15 (

2004)

Past records of Limnoncaea spp. and other planktonic ergasilid copepods from freshwater [FW] and

brackish-water [BW] lakes in Japan (1895-2002). Lakes are listed geographically from north to south.

Species

Localities (lake, prefecture, FW/BW)

References

Limnoncaea genuina Kokubo,
1914 (including L. genuina (?)
of Okano, 1987d, 1987f)

Lake Koetoi-onuma, Hokkaidd [BW]
Lake Kabuto-numa, Hokkaido [FW]
Lake Penke-numa, Hokkaido [FW]

Lake Panke-numa, Hokkaido [FW/BW]
Lake Abashiri, Hokkaido [FW/BW]

Lake Yuto-numa, Hokkaido [BW]

Pond near Sapporo, Hokkaido [FW]
Lake Obuchi-numa, Aomori [BW]
Lake Ichiyanagi-numa, Aomori [BW]

Lake Ogawara, Aomori [FW/BW]
Fujieda Pond, Aomori [FW]
Tsugaru-Juniko Lakes, Aomori [FW]
Lake Kahoku-gata, Ishikawa [BW]

Lake Otsi-gata, Ishikawa [BW]

Lake Imae-gata, Ishikawa [BW]
Lake Kiba-gata, Ishikawa [FW/BW]

Lake Shibayama-gata and neighboring
rivers, Ishikawa [FW/BW]

Lake Hoshozu-gata, Toyama [BW]

Lake Kita-gata, Fukui [BW]

Pond in Higiri or Shiga Highland, Nagano
[FW]

Lake Mihoro, Gifu [FW]

Lake Hi-numa, Ibaraki [BW]

Lake Kasumiga-ura, Ibaraki [FW]

Lake Ogouchi-chosuichi, Tokyo [FW]
Lake Kawaguchi, Yamanashi [FW]
Lake Biwa, Shiga [FW]

Eigenji Dam, Shiga [FW]
Ohzuchi Dam, Shiga [FW]
Jyugo-no-ike Pond, Shiga [FW]
Naga-ike Pond, Osaka [FW]
Tanega-ike Pond, Tottori ([FW]
Koyama-ike Pond, Tottori [BW]

Togo-ike Pond, Tottori [BW] :
Bunjyo-no-ike Pond, Kagoshima [FW]
Unknown locality i

Tanaka (1988, 1992)

Igarashi & Sawa (1933b), Motoda {1950)

Igarashi & Sawa (1932, 1933a), Igarashi
(1939), Motoda (1950}

Igarashi & Sawa (1932, 1933a), Motoda
(1950), Tanaka (1992) )

Hada (1940), Motoda & Ishida (1948, 1949,
1950)

Takayasu & Kondo (1934), Motoda (1950},
Tanaka (1992), Mizuno & Takahashi
(1991)

Kokubo (1914, 1932, 1955), Mizuno &
Takahashi(1991)

Kokubo (1944), Kokubo & Kawamura
(1949), Tanaka(1983,1992)

Kokubo & Kawamura (1949), Tanaka (1982,
1992)

Sasaki et al. (2002)

Okano (1995b)

Okano (1995b)

Mashiko (1949, 1955), Mashiko & Inoue
(1952), Kamijyo et al. (1973), Mizuno &
Takahashi (1991)

Mashiko & Inoue (1952), Mashiko (1955),
Mizuno & Takahashi (1991)

Mashiko & Inoue {1952)

Mashiko & Inoue (1952), Mashiko (1955),
Kanetsuna (1973), Mizuno & Takahashi
(1991)

Kanetsuna (1973), Mizuno & Takahashi
(1991)

Mashiko (1955)

Mashiko & Inoue (1952), Mashiko (1955)

Okano (1987d)

Okano (1987d)

Imamura & Hori (1964), Tanaka (1985,
1992)

Kokubo (1914, 1932, 1955), Miyauchi
(1935), Tangeetal.(1957), Kasebayashiet
al.(1959), Mizuno & Takahashi (1991)

Otohata (1967)

Kadota (1962) , Furuta et al. (1974)

Okano (1974, 1987¢c, 1987f, 19914, 1991b,
1996, 1998)

Okano (1993)

Okano (1992)

Okano (1996, 1998)

Okano (1995a)

Okano (1974, 1987a, 1987¢, 1991a)

 Mashiko(1955),0kano(1974,1987b,1987¢,

1991a),Mizuno & Takahashi(1991)
Okano (1987b),Mizuno & Takahashi(1991)

-, Suzuki & Nishida (1963)

. Morishita (1996)
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Species

Localities (lake, prefecture, FW/BW)

References

Limnoncaea diuncata Kokubo,

1914

Lake Harutori, Hokkaido [FW/BW]
Koyama-ike Pond, Tottori [FW/BW]
Togo-ike Pond, Tottori [BW]

Lake Shinji, Shimane [FW]

Limnoncaea divergens Kokubo,

1914

Limnoncaea sp. (including
Limnoncaea sp. (?) of Okano,

1987¢)

Ergasilus hypomesi Yamaguti

Lake Harutori, Hokkaido [FW/BW]
Koyama-ike Pond, Tottori [FW/BW]
Togo-ike Pond, Tottori [BW]

Lake Kabuto-numa, Hokkaido [FW]
Lake Abashiri, Hokkaido [FW/BW]
Lake Harutori, Hokkaido [FW/BW]
Lake Takahoko-numa, Aomori {BW]
Tanega-ike Pond, Tottori [FW]
Koyama-ike Pond, Tottori [FW/BW]
Togo-ike Pond, Tottori [BW)
Unknown locality

Lake Abashiri, Hokkaido [FW/BW]

Kokubo (1914)

Okano (1974, 1987¢, 1991a)
Okano (1974, 1987b, 1987c¢, 1991a)
Okano (1974, 1987c, 1991a)

* Kokubo (1914)

Okano (1974, 1987b, 1987c, 1991a)
Okano (1974, 1987b, 1987c, 1991a)

Igarashi (1939}

Okano (1987¢)

Okano (1987¢)

Kokubo & Kawamura (1949)
Okano (1987c)

Okano (1987c)

Mashiko (1955)

Kokubo (1914)

Ergasilus versicolor Wilson,

Nagasawa et al. (1989)

1911 Lake Shibayama-gata, Ishikawa [BW/FW] Watanabe et al. (1973)

Ergasilussp.(including Ergasilus
sp.? of Kikuchi et al., 1978)

Parasitic copepods (juveniles)

Lake Naka-umi, Shimane [BW]

Lake Kasumiga-ura, Ibaraki [FW]
Lake Kita-ura, Ibaraki [FW]

Kitahara (1895)
Kikuchi et al. (1978)

HWELT, WohEEZBTENTESE. —o, &
KRt & S It O RO GFE LB -» TR L T
&, ZHxBELTRTS VI b v oRBEI R L
genuina DEAEEEYN A v 7RO X S KB EZE - TV
fetzd (Fig. 1A, B), FEWEBblur-cT s (=t
15 V7 IHOAFER ISR, ZFEHE LT, HEXT
BAEWNCEEMEN A 7 VHERE T AR ESEERITE
BhTWiihochediz, 24 7 VEOSBIc>VTO
FHPRREL TV E, HETH B,

=¥x35 Y5 IFHCREE HAMS 27TEH 160
bHIShTY 58 (Boxshall & Monta 1997, Lin & Ho
1998, Montt & Boxshall 2002), BEXTCH3EHEM,S
EEIh i bonEL, BErORIBEIILOTERL
BEBCHDVTRRARLOONEEAETSHS (=+
15 V5 LEOATEE| BB). i, BIBSEL-T
bCREES RS T/HE K, BRI TRBOMBERET
20hHRETH B, Lichi->T, INAR(1914) BEEDE
B2 SR8 LT L. divergens OFB X7 OMEHIFER,
ENBETHIETERL, BEZH» SREOHEH
HBIbEH ST (Table 1 2H), HoTHMSEIIE
ol & HEAPRERTH 3.

T 1o, PABR(1914) 34 L 72 Limnoncaea sp. 1380

Ohtsuka et al. (1999), Ohtsuka (1999)

SHhCHBFEDIRET 4 NIk THE. =25V 5
IO a R4 FEGRRERCRENLERNEELR-
THY, —FNAOREMSRTL Y ZAELTEY (Z
hi3RENCR 2EBOFEDREL-bDTH B), K
Ricisd oW BED, AIBELTLES
DTH5 (Fig. 28MB). Limnoncaea sp. b—FNA|D
FESBTHSZABELTWADTIET 4 FEitk
T, EOIEH 1~3MBEORARKD 28» 6B LW
TS, BELLIREF 4 FPKIVHIVR VE
IKHEMTEEELIONS, 5 LERERBERELT,
BHEORE, S8, HERBINSERTH 5 ElEHE
Wy F 2 2803 5 F 7H Miraciiddae THHIGh T
W5 (Huys & Bottger-Schnack 1994). L L, Z04
BEHEHRIC>WTIIRIATS 3.

B, AfE=-ttzI7Y7 1M 8RB 1I3EMIHES
NTW3H (Yamaguti 1936, 1939, 1963, Do 1982,
Nagasawa 1994, BHZ 4 2000), 2 BMHFichmbd -
e lictn s, BHVETE, FEELIA T VHOSER
W0z, HBREE V- B AOE KL -
T, HRACR TR L ZOEWEMSEHS LTV 5 i
ThB. UL, =tT5v5 VRRBRAEEL £
COREMPLUELTVADT, VE2—BRERI V-
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Fig. 2. Life cycle of an ergasilid copepod, Neoergasilus japonicus (Harada, 1930). Naupliar stages (N1-N6) are truly
planktonic. Copepodid stages (C1-C5) and adult males (C64") are semi-planktonic, and, perphaps, are loosely
associated with the host. After Urawa et al. (1980a, 1980b). With permission of the Japanese Society of Fisheries
Science (N1-N6) and the authors (C1-C6).
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Fig. 3. Transformation of adult female ergasilids after settlement on host. A. Less mature adult female of
Thersitina kasaharai (Do, 1981) (=Diergasilus kasaharai) from Taiwan, dorsal view, scale=0.1 mm; B. Same as in A,
lateral view, scale=0.1 mm; C. Fully mature adult female of 7. kasaharai, dorsal view-note the presence of paired
egg-sacs, scale=0.1 mm; D. Same as in C, lateral view, scale=0.1 mm; E. Premetamorphic adult female of Therodamas
serrani Kreyer, 1863 from plankton in an Brazilian estuary, dorsal view, scale=0.2 mm; F. Postmetamorphic adult
female of T. serrani from host fish Serranus sp., lateral view—note the elongated cephalosome, arrows 1 to 5 indicating
tergites of pedigers 1-5, scale=0.25 mm. Reproduced from Lin & Ho (1998) (A-D); Araujo & Boxshall (2001) (E);
El-Rashidy & Boxshall (2001) (F). With permission of the Biological Society of Washington (A-D) and Kluwer
Academic Publishers (E, F).

19



20 HEZYS V7 FyESW E51% %15 (2004)

ZEISUSIHEOEFE LER

=tz V5 INOFRERK « £IEH 12 Wilson
(1911), Gurney (1913), Yin (1956), Ben Hassine (1983),
Urawa et al. (1980a, 1980b), Alston et al. (1996) 73 &
K-> THEENTWVWS, ThooERABE4T 5 &,
=7V RYHER3I~6 1 EFMITR65DXF—
IHby, INIDDRVHRERBESL W 2hDR
F—VORMELTHBEEZ SN B Alston et al
1996), aR®F 4 FEKIZ 51, k1 #c @EEO
BHEBREAA 7T VHERAROEER Y- TH 3
(Fig. 2). FEMA 1 7 VHEODTIREBD THRNIEE
BEESTED, /-7 ) v RYERHBERE, 3R
F4 PR V- X BEEE0EMEE>bOD, EA
FHICBHREFEEED, RGO IH - RR%, #HiIZFE,
DA BEEHIL S 08, B B, BcFELTEA
£ TEMNAEHKIT 2 EEFSN TV S (Wilson 1911, Yin
1956, Boxshall & Montt 1997),

LhL, =tx359Y35 IBOEFERIS - LHEET,
FiRRo kS nEFERUAR, MREFEREES>OORE
EDERE, HEESHTWVW3 (Montd & Boxshall 2002,
Ohtsuka et al. 2004a). %0, RIFMHTH 3 _EF 4
Foifko & 5 nEELELTHATOBRKRT, XEEE
WT2BOEETH S, Lorl, ZEBREDLIIT,
Ff, VOBELOSEEEEML T30, BETE
ZHBLARERRZYL, oFALREEBESQIAERE
12, A LSRRI s v vyhicHET 3
CEDOHEENLODOTHS, oDy 7 Hici@
THHBELELT, (1) PEHS/NET, SThrPHME
VEW 1 IREN .y 20 EDETHE L (BEI—
BREELTHERE WS 29 T3 1 IIFM b 200 i
REBOEHH B), (2) REHEIIZER, FLVWEEEL
RISV E, BTSN D (Ohtsuka et al. 2004
a), WE, THFYVREREEIED L L RS
EDIIRoRZICLVFLIEER LD (Fig. 3A-D),
BELSERLEIVELIIIR, BEMAEHER FTHAN
ERLEY, d2V3HERBHFELLERLTT VA
D& Hicis b (Fig. 3E, F). E. genuinus (=L. genuina)
REBTEIREST VI b vk, RHEHRSY 4 S0y
T3, L5 =%x5Y5 3372 IERE
(Wilson 1911), ®E (Kuang & Qian 1991), 735 Y
(Araujo & Boxshall 2001, Mont & Boxshall 2002) 4>
SLHEEN, Bb=txz53U5 1BIcBES5d, Acu-

sicola, Gauchergasilus L EDBB DI A TTH 3.
B MR- RAEOEEEOME S5, Th
FT YA UET ELTTS V2 bvbhbififsh
RLDOORHELEEIC O WTHNT 5. HicERsLV
D it E. genuinus (=L. genuina) T, IL#E~BRE®
Bk, Bikigh 5% { DRI SH B (Table 1), A
LLTHESWL TV THEERILB L TIIEORED R
EhEREcEEr-1BlbH Y (AH 1987c), H¥EE
HERSHILETH 5. Mashiko (1955) iz ki, HA
BRI DK T E. genuinus 13FEI1 1~10g/1 DFFH
BECGETHET S EWVWS, T diuncata (=L. diun-
cata), L. divergens i3iti#gE, BEL, BiRo#kd 30
BB S HBREEER NS H 545 (Table 1), BiEIIHE
# GERIEE 1,700 mg/1 3845 =3.1%)), #lth G&FZ
JBEE 600 mg/1 (4845 =1.1%)) 2 EDFEKBICHERT 2
HEhd 5 EwS (AF 1987¢). =tz 37 Y35 I
75 vy b VHBRICHERICEERICRSIE LS
N THB Y (Boxshall & Monta 1997), JtEEOMAB TR
THYFOBITRETLbHIOhTVWS (K - L
1934). IA4ASHOMIASIKB-LESBERETH
5, FEPTH, BRAB (i), ~vriE i,
B®E (B, W G, BB KRB, Br#
(BRI, KIEE CEN) 12 & T E. genuinus D&Y7 5
Yo b roBERBIEEZEVS (HT 1992). HEMT
i3 E. genuinus DHEHRI6~98 (EEKE 168~
23.7°C) iR 5h, RE~I/KEE 6 m OEFHTKPII—K
atl, BESHAREBHRREIRVWEVLS G
H - HH 1948, 1949, 1950). 5878 (db#EE) Tk “) 4
J vy T OBEIZ 400~600 EE/1001 1 b ks
(HZ+HE 1939). WFhbFs5 v b v ELTOWEH
BHABKRTH Y, AENSEERENHRESETh 3,
=55 IR T VEHORKIEIZREOSEH
ELTHATH DY, BETEBINTVEHES DAY
O—f, e —REOREANCONA T VHOFER
&> TREBIEL /- T & MHEE, M&E s/ (Lin & Ho
1998). 1 fEEDEEIC 500~1000 Hikdb D=tz 5 Y
5 IBASIRICEY O TEM T iz, FARSET
ZREILELE-LEEEEINRTVWS, 3—0 9T
1, ¥7x+/ R+ 2BDY4 Y5 1§ Caligidae HER
YricERBHEELHLTVA I EBHLNTEY, %
OWMEDO LD SWENBHESTILTVS BIZ
i¥, Boxshall & Defaye 1993). ERA cHRHAEHOE
JEOLELE, BARIENS, TOLIBHEENELSC
ELATFHEINBZEDIC, =kzs V5 1 EPTOMOHE
EWA A7 VHOSREERIIOWTSHR OERNSD
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RBBBETHSI. TnoOFEMN A 7 VORI
bl dsd, /—FY I 2RPERBEETHE I EHR
%< (RiE2001 2M), £/, hREEE LTk
GREYEEE2FHETI OB VB DIT (BIZE, Per-
kins 1983), 75 v 7 + VEMEEH» L bHRIBMBET
5. pibo LD, BEANMBECHEELE LIzAAT
VORI ERENICE=5 ) v L, SEEICkE-
RGEIIA SH DB AT HELR/NRICIZ 2
T ENHEEM S LW,

&

P
A

2
ay

75y v FERZERVWIETHHL, FhE
h, TS50 b EFERERIFEMTEEY, Thd
DOFEHRREH TTABNREATH Y, EROEY
DEEZIFRIOBRNINE LSBTV LR, Yo/ v
77 OIGEMSIRICYIE S, HROEIFTE, YV A/
TR (F2tx35V53B) BFEEHRFHES TR
TH2Y, ¥HRFOHE D TRYUFEOXREMNRELDN
BTENBHBEVITETHE. =k V5 IRORK
BRI TS v 2 b v LPRVHGT T ENTER Y

L, &6, BiEEbSHTRE, 57 v EHE
HOPEO X I BEFEEED =TS Y5 IEOELED
Bohicho2b s, FEREELSS VI by
AT AMBENS BED, TIVIFUEERIND
DEAZEHALTRELLL., 2%, F5v7 %k
MET 26 ZANHESBHKETHD, BRicL->Tik
HERFELME LB THRI—BERT L 53
EFZBZOLND. IS5V VBEBEONIRRY LS v
TICEAL CROFEENICHEV AR L bDD, 20K
EERESREFIRBRICF v LY Y LEATREH IS
nNzEsr5,

ERTH LFE/SE 1 7 v HOBMREESD
BRERETEC » 4RFNERISBET S TY
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