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Abstract: The purpose of this study was to investigate the initial growth, burrowing
depth, and relative growth of mud shrimps (Upogebia major and Austinogebia
wuhsienweni), living in damaged high density tidal flat shellfish farms form 2008 in the
Western coast of Korea. By August, young mud shrimps (Upogebia major), which had
settled down on the tidal flats in early May, grew to more than 10 mm in carapace length
(CL). At the end of the first year, their CL and total length (TL) increased to 14.21 mm
and 42.28 mm, respectively. The inhabiting depth of the young mud shrimps (Upogebia
major) increased rapidly up to about 6 months after stocking (6 cm in July, 12.5cm in
September, and 28 cm in November, respectively). The inhabiting depth of adult mud
shrimps in their burrows was about 10-93 cm during the year. As results, the analysis of
the relative growth between the carapace length (CL) - the total length (TL) and the CL -
total wet weight (TWW), the total wet weight of mud shrimps at Boryeong Saho (inner
part of the Cheonsu-bay) was estimated to be 1.2-4 g heavier than those of Boryeong
Jugyo (Outer part of the Cheonsu-bay) tidal flat. The young mud shrimps primarily
grew from April to October. It is therefore crucial to observe whether the settlement of
young mud shrimps on tidal shellfish farms from May to June to minimize the damage
of shellfish farms by newly stocked young mud shrimps. In addition, it is recommended
that young mud shrimps grown in fisheries be harvested before they dig deep into the
sediment until early December.
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Upogebia major (de Haan 1841) 2] t=f YAy A4dolch &
2 A 25 =2 (Phylum Arthropoda), 7FZtoF2 (Subphylum

oA 71 F TAAL 59 Crustacea), 9737 (Class Malacostraca), ‘4 ZF= (Order

olglge T U= & Decapoda), %} (Family Upogebiidae), %< (Genus
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Upogebia) ol ZZ3t=|= FZFF-olt}. o] &3} (Upogebiidae)
£ T 1355 (genus) 22 o 2w A AIAIH =2 170
Z (species)©] H.11%]o] QIT}(Hong 2013; WoRMS 2018).
22 220 F A4 v BeFo] =& R AW
A dl4 o) wolg sl oimhgolt, o] 2e
HgAoa = o] o] AAso] glov], e A
=40l 9F 10~11cmo] 1L 70} £2F A1 85 Foff 7ol
itk 4mEoR o) AL WHoR A%
5= Ao g2 & Qlot(Holthuis 1991).
SFof et Ao QB RE A A 2k
| € A2 20109 B TH E
ol A A2 o] F455] S = A
2 2H= A7 =97 dieelth K
Aot A s FgA T2 A T2
NHFAA] SZIE] A= ZAE oA = 2008
Al o) = LAYSHAA upz|2} Batgo] 2
Fet £ g T o= Qs By Fulo]
2F Aol 2009l 1,734 =4 2011 ]
1 Aol EA E 20090l HIEH <F 1/5
—’F%EE Z}7} 2%k B QITH(NIFS 2012).
Foll tigh A= A4l B (Hornig et al. 1989;

NIFS 2013; Hong and Lee 2014; WoRMS 2018), 441 A3
Ef] (Holthuis 1991), & 1] (Hornig et al. 1989), JE|& £4
(Hornig et al. 1989), -7 (NFRDI 2014; Lee et al. 2014), A3
ZHAF(Kinoshita et al. 2003 ), “d55 (Hornig 1989; Kinoshita et
al. 2003), ®17} 52 (Dworschak 1981; Griffen et al. 2004),
E|X{E29] 2]3}eh4 E4J (Webb and Eyre 2004; D’Andrea
and DeWitt 2009), 82 37| 2271 F447]9}F 2|5
SA19] 43 (Dumbauld ef al. 1996), LED IF4E d5 E
3 (Jang et al. 2017) & F= AAH T 54 o 3
S Aol AUt MY, o} 7o) Holz A o] (Xue et al.
2004; Kamura and Hashimoto 2004), FAlE b]7) (Hornig
etal 1989), A7t FEAES] WS F A5 of
St &7} (Kim et al. 2018; Lee et al. 2018) 5 ©]-& ZH o] &
T = - e o g F30H vp ik

i S A QoA Z7HA o|akE: (Austinogebia wuhsienweni)
o] MAlo] FU| | Z&E H 1 (Lee et al. 2014) 7] A7}A]

ARJNEL 7Aoo g 2.0 pbroleal &
SITH(NIFS 2014). 7HA[o]ut2 Hzh 2w O] ZhA], =7
of A7kerhel Q% Qe BE% Akt Wt
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o} w7z elol 10~12709] 2L QolBo] ojolA A
A% olojA 9= FelH 0] 9ol 4 (U. major) 7} 7
HE T (Lee et al. 2014). 43} 7HA] o upE-2 FAA] Hof| A
Aol Z9E QAR o] FiNjolulo] Hld) & o 5
el 77 AleE A3l AAlShH, A AR o] Bl A
2] Q243 B I, A4 BololE o]} 3]
(Song unpublished). EHAFJE Z7o UL AAoF 9l
o mlohE 1T 9l HhAle 5 A R el A £}
PAeIokne] ARl A4 T8 535 44 ) 25
4 5= TE5t] o d@ENA FAE Wl £o] AAE
Siet 44 A7) 44 ol THEF 5 e A 71z A
=25 A

2
oA g,
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Fig. 1. Map showing the sampling areas. Upogebia major and
Austinogebia wushienweni were collected from Boryeong and
Hongseong, respectively.
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Fig. 2. Measurement of the mud shrimps burrows depths. A: About a month after young mud shrimps was stocked on tidal flat (2013. 6.
21., Boryeong); B: Adult mud shrimp that settled at least 1 year before (2014. 5. 20., Boryeong).
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-
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3. X

7 2PN G 7o) AR GOl o]
(Microsoft Excel, Ver. 14.0)2 ©]-85] ¥
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709 (Saho) ol Al At -2 gdof F=g3Aat o] zt
7t 5.3 mm, 15 mm©] 2, th3alQl 20149 1€+ 5§
R

-1 1
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T

P |

A 5 oF 1 l A3E 20143 6€oll= 201339 ZHARH
£o] T 143 mm, W 417 mm7HA] AL, 7
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A1 2SIt (Fig. 3a, b). =TS 1tof 914

&5k2] A (Jugyo) ol A= 20149 5
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Stttk AEHEN 1195 1Y skl &o] AL 2
2F2] 2otar, 29 o]l ThA| A|A5] g5ty A&t
ZAdof 2b4] & 9t 1do] ARt 20159 59 Xl FF
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B &< FHOITH(NIFS 2016). & G771t 5 St A
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2) AI7]'8 243} JHAjojob4e] MA] Zo]

Z-o] o] ZAgH & ol wE A4 Zlol= 2014
| 745 E 2015 997 YA S Fote] Ad
(Jugyo)©oll A mid ot oF s4ute]A F 75702 E 1712
A sk ZAFSEATE

Fao] A £ (FFH% 25 mm o]sh) 2] A4 Zlo]
£ 20149 79,99 2 11¥€)] ZF7}F Scm, 12.5cm, 28 cm =
w27 7151k 20148 129 5E 20151 79 Abo]o
L g3 A4 Zol7t 142~253 emE GAIGII o o=
Aol 7] 23} F-20] A55tHA 2015 8EHE = 30cm

oo Zol At (Fig. 4a). ©1F 4<] 271 (CL, mm)<t
A2 Zlojete] A BAG 2 ATt sdFE o5 2
Y Atole]l F=F37go] 10~15 mm W= A=A £:9]
A2} 2017} 30~40 emZ7HA] wHEA] ZofA= BEE B
T} (Fig. 4b). & A2}, Fd4t £-2 Wl o] 22 g & of
37§ o] 21 A4 Zlo]7h 10em o/ ol 2Rt 2
Aol ¢t oz Azt 7oz vyttt utahbA, o}
Zo tieF A 2boto] Hix|et 5 A 7 Aol S
= & E0)7] QA E 8EEEH 12¥ Afolof o] &
o7 913k vkt ko] Wa g Zlo = wabEch
HH, A7 F&5o] o &9 ZA F b Al HE
0]z gFo] A HH= glont 20134 7o) By F
W ZAHOA £ A A HFL2FG O] A 22 FE e
O 2 ZFAHUE oA £:9] 509% o]4Fo] A AHEE H
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= 571 9 912 | EE 7 22~36 mm (B 28.50 mm)
¢l ofm] £9] AF A4 Zlol= 10~93 cm©| T (Fig. 4c,
d). 7~9Q]| B4 sto|u} Told YA 2 Lo] o]
2] e e é‘%—% 7€ @ sofo] HEAAS 225 2

%49 = Zo|7t Exnt ZAdofA] 208
cmZHA] E11H A (Kinoshita 2002) 2}, ojn] Zo] A% 7}
& L&A AH 5F 7Pk SEtee A7 SE B A
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Fig. 3. Growth of the 0-1 year old mud shrimp (Upogebia major) in Boryeong tidal flat. Where, (a) and (b) were measured at Saho from
August 2013 to August 2014, and (c) and (d) were measured at Jugyo from May 2014 to May 2015. (e) shows the major growing season of
Upogebia major in Boryeong area.

At #20] 10~12°C] 3~497} 109 F=~1149 ok A= 39 E 58 200,271 A7 108 SFH 12
A He A o, £20] 25°C oVF L r ASshe oF d 207 wohenh

A (7~98)oll= e Tsl7] Yol &E0] BEF o2 HH 1]t OregonT2| Yaquina estuary©l| A= FA1%3} o] &
Im o4 A 2408 Sol7l 4R lsAo] Atk ut o] A4k 2 (burrow)ol S8 W WA dT) o1
24, o186l o] 1m o4} AAISHE %0 A4 ol B o gh ol of7} hssi, YRS W] AASHe 2
= H A AAHE 271 A= 4ol 2m o9 (Crassostrea gigas) ¥t FA%0] AZEHFIE 2719 4=
cored A ¥ 5 ATA AHES TG oY B vI2e TRE 0§34 o] AR Hol AW 5 %)
ol Slth. & AFZAN} HF A ofn] £ A|7|E Bt A 2 B v} QU (Griffen et al. 2004). 2 Ao A= A
2] o] Wof A 13}k AlA A7 L50] 25l 7FE 77t Rt Qo] Feke] Fu Aol Bl Hprt Sl ¢
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Fig. 4. Monthly average and range of inhabitation depth of mud shrimp Upogebia major at Boryeong, and those of Austinogebia wuhsien-
weni at Hongseong from January 2014 to September 2015. Where, (a), (b), (c) and (d) show the depth of Upogebia major, (e) and (f) show

the depth of Austinogebia wuhsienweni.
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SHATH (Fig. 4e, f). T84 25 mm ©144}1 £ (U. major) 2]
= (burrow) UAF F-2742] 9] Z1o]7}F 30 em ©)/do] 2t
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Fig. 5. Results of relative growth analysis between carapace length (CL) and total length (TL), and between CL and total wet weight (TWW)
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(JG: Outer part of Cheonsu Bay) by predicted total wet weight redrawn using equation (5) to (8) in Table 2. Where, (a) was redrawn using
equation (5) and (7); (b) was redrawn using equation (6) and (8), respectively.

Table 1. The relative growth of carapace length (CL) - total length (TL), and carapace length (CL) - total wet weight (TWW) of male and fe-
male mud shrimps (Upogebia major) sampled from the Boryeong tidal flat, west coast of Korea from 2013 to 2015

Relative growth Coefficient of determination (r?) No. of samples Equation No.
TL (") =2.9044CL 4 0.2935 0.979 2,365 (1)
TWW (&) = 0.483CL3%% 0.977 2,365 2)
TL(£)=3.0641CL-0.6459 0.969 3,017 (3)
TWW () = 0.5623CL3>%% 0.941 3,017 (4)

Table 2. The relative growth of carapace length (CL) - total length (TL) and carapace length (CL) - total wet weight (TWW) of female mud
shrimps (Upogebia major) in Boryeong Jugyo (JG) and Boryeong Saho (SH) tidal flat from 2013 to 2015

Relative growth Coefficient of determination (r?) No. of samples Equation No.
TL(JG®)=3.0785CL-2.1121 0.979 1,756 (5)
TWW (JG2)=0.5008CL 3% 0.974 1,756 6)
TL(SH)=3.1361CL-2.8879 0.984 488 (7)
TWW (SHQ)=0.4929CL*"7* 0.979 488 8)
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Table 3. The relative growth of carapace length (CL) - total length (TL) and carapace length (CL) - total wet weight (TWW) of male and fe-
male mud shrimp (Austinogebia wuhsienweni) sampled from the Hongseong Sanghwang tidal flat from 2014 to 2015

Relative growth Coefficient of determination (r?) No. of samples Equation No.
TL (") = 3.0403CL + 0.4868 0.985 575 (9)
TWW () = 0.6332x%2772 0.991 575 (10)
TL($)=23.2753CI-1.6941 0.959 706 (1)
TWW (2)=0.6685CL>* 0.961 706 (12)
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