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ABSTRACT

We investigated the occurrence of red tide, harmful algal blooms(HABs), at the end
of 14th century until the beginning of 19th century recorded in the Annals of the
Joseon Dynasty, which are the authentic and encyclopedic annual records of the
Joseon Dynasty of Korea. In total, 81 cases of HABs are recorded in the annals for
which authors draw a table and maps. The number of HABs occurrence at each sea is
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as follows: 68 times at the South Sea; 50 times at the East Sea; and 23 times at the
Yellow Sea. A region hit by red tide most frequently was Gyeongsang—do Province
(over 80 times), which borders on both the South Sea and the East Sea. HABs
written in the annals follow two distinctive occurrence patterns. The first pattern
shows red tide started at Gangwon—do Province in March, spread north to
Hamgyeongnam—do Province in April, and moved further north to Hamgyeongbuk—do
Province in May and June. On the other hand, the second pattern shows red tide
occurred in Gyeongsangnam—do Province in August and then expanded north to
Gyeongsangbuk—do Province in September. HABs generally happened from March to
September, culminating in August. Paralytic shellfish poisoning incidents involving
human deaths were reported in Jinhae, Geoje and Tongyeong, occurring February to
June. Fish mortality increased throughout Gyeongsang—do Province from July to
September. HABs occurred on an extensive scale from 1394 to 1451 and again from
1654 to 1706. HABs also occurred on a lesser scale from 1493 to 1534 and again
from 1588 to 1609. In general, vast HABs occurred in odd years (1399, 1403, 1413
and 1681).
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TABLE 1. An introduction to duplicated cases of HABs in the annals of the Joseon Dynasty

Duplicated Article No.

Preceding Article No.

Duplicated Articles Contents

6 5 Cause of occurrence(King’ s vice)
11 7,8,9, 10 Cause of occurrence(King’ s vice)
39 38 Reinvestigate of HABs

43 42 Cause of occurrence(King’ s vice)
44 42, 43 Reserch of HABs

45 42, 43, 44 Cause of occurrence(King’' s vice)
47 46 Cause of occurrence(Demoralization)
58 57 Cause of occurrence(King’' s vice)
60 59 King’ s order

61 59, 60 Discussion about HABs

76 75 A simply mention

77 75, 76 Reserch of HABs

79 78 Prohibits of offering seafood
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FIGURE 1. A map of HABs described in the Annals of the Joseon Dynasty
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FIGURE 2. The number of HABs event in the coastal
waters and rivers divided by administrative districts
during Joseon Dynasty (http://sillok.history.go.kr)
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FIGURE 3. The number of monthly HABs event from the coastal
waters of Gyeongnam to Hambuk by administrative districts during
Joseon Dynasty
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FIGURE 4. The number of monthly HABs event divided into 3 cases
during Joseon Dynasty
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Dynasty



130 A Study of Red TidetHABs) in the Annals of the Joseon Daynasty

160

140

120

100

80

60

Number of event

-

40

20

0

= All events
= Killing events

1400 1450 1500 1550 1600 1650 1700 1750 1800 1850 Year

FIGURE 6. Accumulated HABs with time during Joseon Dynasty. Black line
stands for total accumulated HABs and red line represents accumulated
human/fish death
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APPENDIX 1. HABs records in the Annals of the Joseon Dynasty (http://sillok.history.go.kr)
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APPENDIX 1. Continued
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APPENDIX 1. Continued
No. Year/Month/Day Contents
(Solar calender)
1446/07/27 ZAAIS Pl A [jl:|-':'O 27 HOoL| 7 7<O'||:_
35 (1446/08/19) AT (BAAR oA HIRE0| 1 Z2L| 17|7t Bl .
% 1450/0114 Xt Hg 1320 SE(FH) SXIQ HIG=0| £21 FA SeCU, ARl SEEDE) S 7K
(1450/02/25) H1 F2 X7t 70I0|Lt ELCH
a7 1451/04/23 “FEHL(FEM)Q HISHEO| EL*“OE 20| ot st 2RE HICH ZH2O|0| 0|2 100 2
(1451/05/23) 7t & EZE M2 A 27171 % 7L0|0L], M30| S0{A CHA| SO &LICE”
8 1451/05/29 S& @%(%ﬁﬁ) 2H(ER) - 240ER) - SS@EEH 2 HIXS0| 7 FS5S A2 X0l 2o
(1451/06/27)  HFHQUCETL 2T S0l CHA] BHOFFICE
TUHo REER - 2408 - ZHER - YRR S 2+ L1200 HeiER) 228 diE
9 1451/06/06 (&) 150 2|7tX|9 220| EEE 42 71 ZCt ot=dl, oo UM M (R ol S3Hin
(1451/07/04)  TE)7t Lot HO{MA| H|Z ZO[ot 2 <o £ AS O AMRE0| ER(EM) 2t &R H2tst
oL, Xg HISE0| F=EH Hololtts Wr oalg BIsh o7t SiX| gt
AoE HEAHEMEEREM® oA ()0l AMA G IVIE, “SHEGEINM Als 39
10 1493/04/28  (FUBERA) S 24F0| =ZUH[ATEILL MAlPs H MZ SIZ0t ZAHF EE)AE:E, Ol= HEEA|
(1493/05/13) =(FH) e PHt Ziuct M(E)ol O%H(,E‘?’é)ol +H(TFH) 2R sloig LE H=(B) s M
Stz AS Sot=s YELICE”
FoT MR EREEREE 7 AA G SIS, “SE R —’FE‘E SOOI (KA iﬁ)
M 1496/03/26  THMZ=(AILE) SXIOAM Z[ETEIS HM HD S=20 AR, O 12 520/89 LS
(1496/05/08) E2H, At AFH = FLIE0| HA| O|RM 2 7 HI Tt S5&[0f "‘“Eu OPE
L, 2%2= 0| d SX0ME MEFREHE FotAM.”
t (DO0V iz gol e 2 S2Um ofF olel B0l B2 Woleks Y2 HAs| Ol olzizt”
1512/04/02 A2 X ety =0| Al A HIE0| 2O[X| fh=0l 2 ARRIE0| 1 o|RE 221 =
43 (1512/04/17) O HEs! Zol2tn of7|H, OB ol&2 =0| IAME HF2OT o MHS OlF = Al
o| gL Ct
1512/04/16 o= (BN olael 20| 2 At s+ =0 7471| SFChE ol cHsl] 2 LolS8 3ot &
44 (1512/05/01) oL, 25 Kt 28 MO0 LS0| HA SHE=H A7 H2 M0| ASHA A2 go|
Slany 4~5°'0| X'k Fofl 2™MZ SobgCt.
HotAM BRskd = Y Cloll YALE S210 &M HEYEE) S JHEstA] 27 OFY Rt
45 1512/04/24 Tt OP*JJALIEF'F HMRIHO| SOt LO{Lt Ef(AE)Ol ROl LIS a7t RLLES GO{XIX|
(1512/05/09)  2+=7t ofH, &2 7|20] XtF LEHLD SEY(HRE)0| Yy (FE)S Ao, E5t 40
AFOEE 2300 AU YAL|CH
1500/08/21 AT J|1FHER) - SMENL) - ZUI(RE) - SH(EER) S 129 HIZEN (D - (&) - &
46 (1520/10/02) (F) M 7EX| Mol 440|1, MS[EE4A] - HOI(s) 7t CF 2 0 HSU=H, J%s "2 A
22 Ho| LIt 283 =0l JtMOf HiStHlo| o M= 3| SE|RAUCH
47 1520/10/18 &= Mo AHEo| HITHE0| Z(Ct §HX|1 S17|7F A2 ==0l, O[A2 o™ FH gl &
(1520/11/27)  HIL|CH,
18 15634/08/11  ZBHT TEAL| MEERO, SAHEHL) XILoIM Ha(Fok) 40 IA LojLt 2177t &
(1534/09/18) &2 0O W{opdctn st, Moz E5t 0|2 Z2 Wt UAE=T}?
1588/05/11 /e NZOM L (ER) VX 49 =0t 2810| BEHEE)510] TL 29|
49 (1588/06/04) oo(/?\/l) FOll M l_(}:i:/%) IR £ So+ SHIO| %ﬁ(@%)ol'ozi TIHlnp ZQCT
1588/06/10 Rt & 2240 SMBEAD S 20| Loz Hol 32 SQ0|Lt ASEO, 0|8 BE=
50 (1588/08/01) XHE0| MOttt s 2fstA ozi=0 o (EEEp 2l AS2 2o A of7|X| 20 BU ARE %

3 M2 () oI ke, A0 AE80| 2L AlgiLC




138 The Study of Red TideHABs) in the Anndls of the Joseon Daynasty
APPENDIX 1. Continued
No. Year/Month/Day Contents
(Solar calender)
51 1592/04/30 = X|Heoll= S2 X2HE0| A4FZ2FH 42 FED HUiy M S0t S Hal] A
(1592/06/09)  Z=0| E0| AFFY =0 ojmofl 0|23 0| Yo't Zio|Ct.
K 42 8~0U0f AUmS (BEpkER) K WAHEY) - SE(FH) - MZ(E#H S +0l(HE) 3~4
1593/06/05 glofl 2™ Ma(4K) & E717F Hol FO Xt JHEF met €2 %8 5%% OQUCHE Z4(EK)
52 (1593/07/03) f =2 AMEEEO, B Bt U AFRE0| O £ MM &= =1 2L f§2 42 1
7ER] UACHD BHL, H|AFSH O|HRULICE S (BRI A= SEFEEH 2 ST J2{sINCt
1 Bt
1597/06/13 S SIE EREID S TE(FN TFHE(fES) 8% e GFL(ENFR)0MTH S22
53 ( 107/26) 3004 2| 7I2tK| o 53 1590 EERHX|7| A%}, 25URE 27UVA| F11 Efer Moz H
1597/07126) &y om pgolofl= FAt ChAl BoFRT
Soll (At 2l 20| F7(7t L[FI2| W ZRUCE. SHT ZEAL SHET(FEZM) 0| XA SIICH.
‘o —|c3| | &M D5P7|1E  HISHSO0| m|Y 2ot HISH AFES0| 25 s&0 1|0|sHA of
ZICE’ 10 SfFELICE O[of o] ZA| Z2H(FEE) 52 AA THA 01%% ZAFSHA SfACL] 1}
ol —‘?J 2t Z2USEULCE ME FOX|7| A=k 'é‘Ol CIHRIXE =FsH & 4 UL, THIH
BAIF RIA| AlOJOl= HISHESO|A ZHzZto| HAO| mE3t=0l 2 7* 5~6F(ED 7Y =1 &2
R 3~4% J1H EUSLICE AAR} 2A] O|20|= KMol =2 Hf ol &% Td’ﬁ%ﬁl —.—01| 2
Ol= A2 Z&F HAMOIUSLICH O UZ2 T met 21 A= 22 Fop Z2%u=d, 12l
f 20| S0{71H H2 20| AZS2l R0 o{2[H|X(ALL SHELO0| HIX|H Mut ZefAtYO] =2
54 1603/02/28 =4 2SASLICL
(1603/04/09) 01551 MS(HTI)0l HE EtD é"o"(ﬁﬁiﬁ&)oﬂﬁ =0l 29 ol HiSE IA| XRA 25
LI SIMCH, HISTIe| AFRE0| 2 ‘0| FO{X|= 0| SZ0jA Al’“OHH A B
E HFCE A ofEUCH £ ‘B2 EE 20| S0 MSZ=0l FH= 2~3& 71F0|1 &
= % Olfol= = 21 &5t 20| UCt SISLICE E F11 Bt A0| Ho[7t Re=
O, 2 A2 U[}2F ot =2 22 AR sich’ 10 sIELIcH £ ELEH offtHo| P (B
FoM 72 A39 So] 25 H|S 510 HFEUH}H HIZIL 7t &STiCt SIRELICE Aol O
=22 HA o2 x| 7W\ﬂél AHEL AL &2 M o] S0 ENE 71 U0 £ F2 4
h—7P 20| B0{8 A ZUELICE 22 300“15 s WS HSHA U Lut 2 IR &
oM HEL ZE EAMe HIE 2T A EO‘IIIII orQtsLCH
“%@E(UIIEB) Ko ZFEX (&) A ZA=(£AIR SO0l 120 MNIUGES)SHIE
Kk 2g 152 HIGHE0| 7tE HM(FRE)Ql 20| AU= 26Y0l= 2 HICE HAMo| ZY
1, FAF Xols £71(KF) 7t SESIACE o AM (IR 0l S0 g X|Lt=d Zele A
55 1603/03/10 O] = =51 &7t SHsIICH
(1603/04/20) SY(FH0l= T Z0| F2 HMo|UT s Ik X2 = Gt ISS JHFCHtE 82
SSUCL| M2Z0| E*i*”(/)\%lé)ﬂ ZOUCL  SIRELCE &2 FHHAES) ol5(ZEw), 88
T(@)IESR) Shell(EERrE), YUY FANERSHE SHSGEER S ME2(EER T 2F IY
gict”
1609/07/26 ~ . —
0l|Tt 200l =E] B17H 0| 52 =of 27 s
56 (1609/08/25) |E 222‘!‘ i n_o(/%I) | 5E o @l 2 f
1654/08/02 Sy xic o4 (mmpie) o HICHZ0 XA HICH 177} 20| =9iC
57 (1654/09/12) AT AT (BINF) Sl HISHE0| FSOMA HITH 17[7t BO| f.
250l= S0| Ex|1, TILHEEL)839) O] FLAX|H, ‘E.‘gHQI 2Z0| MMo=z Hall, 20| H|
58 1654/10/13 Bl L= oPHZt 7M, 20| E5(EhHE S07tn, Q9| Mot MF X|Lo|A LSt
(1654/11/21) F& Qo HROZ of #Ho| =2fE ZQIK|, F& qu| Z30| o LK@ S 2o AHolX|=

ZEASLICL




FHYZ UL HEHAB Y / BN 15 B

- 06= ) 10

ofi

139

APPENDIX 1. Continued

Year/Month/Day
No. (Solar calender) Contents
o, 1G6W1014 ool @28 Alule BRERD A1Z0| Cs dad Be £ol 21 attEol H6ol s A
(1654/11/22) 2 Fol= X Rajel QQlL|ct
o 16541014 “ge 50| o uftgol S0l & xS H=014 7l ol ofict. (@)l Al At
(1654/11/22)  M3| ATIx| 23 Z0|L| 0|23t LSS cizke| AA} FK2TIM AlRstat”
2= A0 B2 20| W21 HISH20| HMoz & walof Chef Late B ARSS| 0fy[7t
s S2ARS ¥ Ol By SHUCKD 2 Ysit M URELIE
61 (looa oy O THISI A 300 B2 20| L2131 HiStSY0] HMojel Sof S Amlsietn 22
AeiS £71 Aofsly 2l 0l OLIgICk HE 10l Ljel e SOl YOl AAEt Z0)
1, BISH2Y0| MO = BiEk AYHS AATOM ofo| X|H ST
62 (]gggﬁg‘;ﬁgg) SIS QIOIR(ERN S MBI (FEEE 20| SofFc
63 dgggﬁggg% S (gE)  HUN (HEE) - 2EX(EED HISHZ0| 0|5 S0F TwZ0| E9ICH
o ERT(EED ES(RR - SHUA) - IB(EF) - IS(KR) - 2H00I) - SR - ok
6 ootony () - SRGHE SXOI 38 A&(ma)l urﬂgm Ol7f &t S0t B2 Yoz BE(ED)
st
10 SR ISR 0= vE @sl(maol 0=/ nice] wol % Hold AL 2=
65 ooty . B2 S0 nizi= RolM= Eoi(im) ot 25 Sion, seliaRl o Ys US N
So| A510 TS AP EX| QoW ABfHOL|, 0l (R0 SiE *ﬁﬂl(”*l )it
o 1682/05/02 O (R - SR - ZF(EM) S| DRUIME HIStE0| FA SIRED, wAGEE)0] 1
(1682/06/07) %S 3ict
o, 163408718 Foke BUR@AM) SUE(EBAOM T4(HK| HE W20l 22 FlE st 22
(1684/09/26) 27| anm DRI 2 W22 0|29t H|Zith7t 5Q SoF ZAntS ol HUCH
roonogy NPT HEECEBRS GBL(EAEIE 1 WAt o9 2lol, £ R0IM o= Sobl =]
B8 o B0 ¥ moy S0 SO AR(SHI 2T, S BA(NE) LI, 0| HAH S 2
o2 Waei=r], HE WAL 42| (BEBIIN 2 JISI9Ict
69 (]gggjgggi) U (ig) BR(FES 20| LIS S0 B s3ct
o 169400327 27I(5@9e] () B (GLESl ol S2lu Wzol Bl 100] 2ol of=2f A
(1694/04/21)  OF 20| SHOFECY.
7 J;gjjgiﬂ% Z2 (BF) O HISHS WZ0| DAY Sosr, TA(BE)0| H2 (A 5T
L, 1040417 AST(EER) oiie] B40| PR UTOILE TXE BOIICHL BEANEEE AZE
(1704/05/20)  B)3ISiCH
L5 17040526 Z (B - ZS(EROI HsESl W20l B0, %ol MM 228 78 4 Tk =
(1704/06/27)  (&F)O| B 5ILCE.
L, 17060508 BT(MS| 20l 48 2127 200N BAM(EAE)OINODE, E0GEEI A7k
(1706/06/18) B2 2z
75 (]Z%gﬁgg) ofit (3 | HIGH20| 2| B2{M 217|9} ZIIH KON ZUCH
76 137088 oio woigo 21 sEiy 21719 Kot Mo E=UCH

(1737/09/02)




140 The Study of Red TideHABs) in the Anndls of the Joseon Daynasty
APPENDIX 1. Continued
Year/Month/Day
No. (Solar calender) Contents
1737/11/03 AH(&Em) 0l O|EHME Soll(E® ol MX(FRE) &2t SN (ER) 0l XIFI0] Lot FFEH ¢
77 (1737/12/23) 0] &350 7‘"“'“ AUCH, O] ZAIGEH) Q| BIFUM LIRTH 510 Ao LmE =
=1 SACER k=t JEQI FTo| 2Eet F42 of O0k30| OpFEELICY.
78 1755/03/14  HIStSo| M7ZO| m|et 20| {11, AFRE 7t20 HITH 17|18 Hi S 52 XpF 182 &
(1755/04/24)  L|C}.
1755/04/02 N SX(EFhE) ks MS (£ 1 53R S IXIst2t HotXot. ojmof HISS0| ZX|
79 F1 SN HE(EY S HS K0 #—E(K )0l SSEUCID SHAZE AZEHI| WE0(N
(1755/05/12) o
HAM(ER) Cl D8 (HERm) o2l 37H0| si5(EH) 2 AL A =A=d, 2o Hsto
80 1770/03/27 X (i) HAsHH SICt ojmjoll si=50| o2 oM Ldstd 207| - A - MF - ZHE
(1770/04/22) HE HMHE2 HHO| HUIE ZO0{M, SHAHEIER Ol (FEE)0| UiE el M5s S
o hkE X222 A5 7| WEO|ALE.
1820/05/05 A LA ZOoIM (2fEs) 7t SHE(BEIIRR) EX(REH2 = A"’”OI &1 Bl S7(7t 7t
81 =S HF=O, =79 0 Tt ESHETEE i HD SFEO F2 X7t 12F0[2k oY
(1820/06/15) ot




