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Comparative Early Life History of Two Pipefish, Urocampus nanus

and Syngnathus schlegeli (Syngnathidae) in Laboratory Culture from
Korea

Jae-Hwan Lee and Jin-Koo Kim*
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This study provides a detailed morphological description of larvae obtained from Urocampus nanus and Syngnathus
schlegeli male brood fish over 20 days of culture in the laboratory. In both species, mating takes place when several
males each spread their brood pouch like a wing to attract a female's attention. When the female begins to swim up-
ward, the males follow her and receive her eggs in their brood pouches. Newborn larvae of U. nanus and S. schlegeli
had already completed formation of dorsal and caudal fin rays, but not of pectoral fin rays. Pectoral fin rays were
completely formed 15 days after release in S. schlegeli and 20 days after release in U. nanus. The ratio of caudal fin
length to standard length increased until 8 days and decreased thereafter in S. schlegeli, while in U. nanus this ratio
declined continuously after hatching. The larvae of the two species were very similar in external morphology, but
well distinguished by the number of dorsal fin rays (15-16 in U. nanus vs. 39-43 in S. schlegeli), the presence of a
membrane under the tail (absent in U. nanus vs. present in S. schlegeli), and the presence of melanophores in the
dorsal fin (present in U. nanus vs. absent in S. schlegeli). Based on this study, U. nanus appears to be evolutionally
more similar to pipefish than to seahorse.
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AN B 713} o} 70] Aol= o3t B g TR o & A-SHA
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Fig. 1. Diagram showing morphometric characters of two syn-
gnathid species larvae.
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A4 9 AZ-2 Kuiter (2009)5 whko v (Fig. 1), A15-2 0.01

Fig. 2. Photos showing the copulatory behaviour of barbed pipe-
fish Urocampus nanus (left) and seaweed pipefish Syngnathus
schlegeli (right).
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Fig. 3. Morphological development of larvae of barbed pipefish
Urocampus nanus. A, Before release, 9.13 mm SL (PKUI704); B,
Afterrelease, 8.75-10.70 mm SL (mean 9.93 mm, n=5) (PKUI705);
C, 4 days after release, 10.94-12.03 mm SL (mean 11.73mm, n=5)
(PKUI706); D, 15 days after release, 13.57-16.55 mm SL (mean
15.48 mm, n=5) (PKUI707); E, 20 days after release, 16.95-20.62
mm SL (mean 18.70 mm, n=5) (PKUI708). Scale bars=1.0 mm.
SL, standard length.

Abz A A Aol AAFo] 9.13 mm (n=1)E vjZo]= ety
o] wgfo] opA] ol i, ol 7F AobA f1E ol #ol e
FEHE sH) M2l T e F o, 7 1 Al 7HA
ek wEl= Aole thEA Aol 22k e & He Flrt 5
A=efn] 7= 1670, e A =2jn] £7]= 107§ 2 o]n] A4
of el iglon A Leju]s SO R o] 7=+
shobA] ok e Gieh. S = HEgo R ofgut £
I, A =] 7| A o] Abekgl e, 3] ol Zof E2] o]
UrEs e B3 S A = eju] o= &7 S AT 27 e
oo 2 B 519tkFig. 3A).

A% 215 Apol= A o] 8.75-10.70 mm (Fat 9.93 mm,
n=5)2 W3o| ¢l iR Ho|5 wE& = 917 Qo] & U

Am719] 271884 vl 85

oh Al 9L, 2 Al Btk 5ol= ok o] 91F
ko2 et glon 915 ake) 9 gsiek ool 2
ghtof Zd I (ceratohyal)o| =2 Aol G5t & E o
ot 2 E& 5 At HA7Z(preopercular) i} & = (prefron-
tal)ol| 5717} Lbebiget. o S(frontal)o] 2, 9 Apo] 2he
o] e}, S AR ofelelo] v B ofrhu] ) v o
2 e, 4 ol wmoke] Bl ) 27l e
SR eju] 7|40 SALE} ol ) vehte). g2 7h
Af] Wgol 4 FHEIAE HjEo R 29, SHoR 19
o A7} EHlE o = UhEbtth(Fig. 3B).

AM 49) B Zpo] = AAo] 10.94-12.03 mm (B 11.73 mm,
n=5)= FFo|7} ot dojFitt. vlgo] A2 Y o= 17 v
ehtom, £437) 52 Gol4 Bhlg 0w uhlglch o2
2}, 9ol AH 22 =9] 2717} & o AR on, HZo] A
H=(frontal crest)o] UEFRITE W] Zat S Zof] S
7} o] Bl ATk (Fig. 30).

AbE 159 3 Apoj= HAFo] 13.57-16.55 mm (H+ 15.48
mm, n=5)= FAF= A9 FHsHth F50l= v dolAl
o, HlF-2 Aol A BT S 2 v it A2 e o
g713em, HYe o] 7REA =evl= 27)7F AR S
Az opbu|E ) B F R FR O o Wol Yeyith(Fig.
3D).

AHeE 209 3 Aol A&l 16.95-20.62 mm (H+t+ 18.70
mm, 1=5)% F5ol v 43 7Hsolgon, ool 7o
7} mEalA §713ck. Z2AIZo] Lepkon, 7k A 2o]
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Fig. 4. Morphological development of larvae of seaweed pipefish
Syngnathus schlegeli. A, After release, 7.87-9.60 mm SL (mean
8.76 mm, n=5) (PKUI709); B, 4 day after release, 10.94-12.03
mm SL (mean 11.73 mm, n=5) (PKUI710); C, 8 days after re-
lease, 10.07-11.13 mm SL (mean 10.52 mm, n=5) (PKUI711); D,
15 days after release. 16.44 mm SL (PKUI712). Scale bars=1.0
mm. SL, standard length.

UFERLEA] QESETH(Fig. 4A).

Ab% 49 3 ztol= HAbo] 10.94-12.03 mm (B 11.73 mm,
n=5)%2 F50|= g o AoJAHA 92 ol F5o|7F tf
A gke s e itk FAR = HHE o R ERHS
o, HZo] Sdoll 1242] Fo] Uehdth =9 eh&oll= 439l
o] 1707} ekt el o uij% 7PgAtelE uet 2229

2/3& " oF2 o] YEhal, S&olls A =gn] Zo]

ENE QR o] UeklTh 43| S&of HEeke] S
A37FUERL, FE0 2 20k 95| Y i) ofeffEl 9
HiEof] Uebd e SAat= B ZAsiAH, of7ulgl 7o =
S A 27 YERGTHFig. 4B).

A2 89 & 2po] = AAbo] 10.07-11.13 mm (B 10.52 mm,
n=5)& Q1 o] vleko A5l FFo]9] dojt ¢ Ao % ).
AFS =2 (supraoccipital )} 9HE7] 2] o] 7} Zrolx|H A A

= gARon 129 F AH 9 Alebgch e wiE
v} 3kl Gl t””*:—i% LoFol A Hmefo =2 v gl e
m, o7 Q7 Z0] SA A= o] Kk B % X8l h(Fig.
40).

AZ 159 B 2ol AAbo] 16.44 mm (n=1)2 2E0]|7} o]
ARt 25 o oAt FA4R= BRszlen, 7kaA=d

o] &717¢ 147H§ e s] 2ok ek FA 7R E O] ek eH
]| HjZgutol 7”‘411‘3’4 HoRglth F ol SA AT} i

o] Jehton, 35 9| o= SAAET| who] et &
Sltol| = 1R moko] B ALY} RGO N, F2E0|o] 9E
o= vepTh e eu]e] 7]zol= A A om S
7S qlom, A2 FE g FiThFig. 4D).
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17)9} Z3|u} mE AASho| el MRS Al Zr1eo

“4 Az 8 I7HA] Eafute] HiAA4(12.45 mm)o| Ala17]
o] HFAAK(10.52 mm) Ko} 7 B A9 AFS 159 Sof =
A 317)(16.44 mm)7} Z3|uk(15.48 mm)2c} o #Zch A1

719] 27k thgt Are x| =gju] Zol= AbE 2] 9(5.89%)FH
AFE 6U(7.18%)714] 71501 AFE 6UFE] AFE 8U(6.11%)

7HA] 2.3]3 Ao AL AHE 8UFH AlE 15%U(6.04%) 7=

FrA = ATk, whHofl, Zsfuke] Aol thgt ae] x| efn] Zo]
L AbE 23(6.95%)5E A 209(4.86%)71A] A& 08
Aaskeleh. T4 gk 60 dol= B F7Hom, A
Z 697 = E3uK40.33%)9} A1117](39.55%)7} H]=8}A]
Ok ARS 8UEE] A117](44.12%) 7 E3|nH(42.35%) = AHA
tHFig. 5)
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7N, )R =u] 1072 JA|] Ao =23 o, Watanabe
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Aeko &2 AR = chBishop et al., 2006). A% A5 zloj= Ao
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Fig. 5. Relative growth of various body parts in larvae of Urocam-
pus nanus and Syngnathus schlegeli.

A s A0 Aztelu], volo] Bz ARe HAHE
HAikeh7] 915k e & Abs Eok(Bishop et al., 2000).

T E T AR A5 dRol ok FE AL o] A 3%l
oui, wo]2 vk 42Is}2leh. ol Aol7} $70] ool
e o RS W Fkal, sp|de] e S vt
ul F{ofat o] A17]9] AEEL ols] 9 Mo wel

Th(Houde, 1987; Silva et al., 2006). ¥ of| Nerophis%:3} En-
telurus%: 8] Aol = A= 2|5, o] Qlar ¢fo] A QIR &
Sfth(Monteiro et al., 2003). ©]+ o (marsupium)= 714
= Syngnathus%;3} UrocampusZ:0] S-oPdo| 1= Nerophis
43} Entelurus& H o W Apol & 43t AS Uyttt
(Monteiro et al., 2003; Silva et al., 2006).

Apo] Al7)of| Ealjutet A7) = TR Ao 7hear 11 Al
@, 1 F5015 7HA AL QlofA] FEj A o2 w9 FARIAIRE 5
A=efn] 7|50l A Aar7)= 39-407H, vk 167]1= &
ARk 2fo] S K ATH(Fig. 3-4). SAA2= Aa17] 9 Fofjut it
I 2] o] ufj B2 A4Sk, 500l QlofA] o FrARHANE A
A7)& TR E7]0] SMA2T) Qlal Edfvke SAI=
2n] 7] Sl S 27F vk & SR E Qi =5k =)
th= 2] vjZe] o] glovt Aur]= 4k AR 15U7t

A ] uijE o] gt uto] SRRIE| =T, A 6 YA o] &
A Eth= Kim et al. (1994)2] Aot fol& B}, o= 7Y
A Wo] Ex elape] Ajelzel 23k Afolo|A vl2H Ao
2 AJRE, T2 W] e sho] o5 g 23 oI
7 a7,

Fautel 4517 BE QA Ago] dEk F50] Zol7
7 eFAtHFig. 5). o] gt &Kpo] Al7]of FFol o] g Ho
A5 =031 (Watanabe, 1999; Wittenrich et al., 2009),
-+ W2 (Dicentrarchus labrax)ol| 4| = AR A1 LERY
%1 tH(Gluckman et al., 1999).

A7) A%l tiet e x| =g n] o)zt Frtsith kA
SUR FE] st Edliuh= AbE 13UA7HA] ehebs] 24
sith7 A 15958 323] o E8lthFig. 5). o= A
719} Fsfirt 7] Apof7] Fet Hol Aol et 12eA|
Lefn] SJEZT} o1y (Watanabe, 1999) 2|017| 2 o| 35l
A FE GJEL Aol7t & A= HAbETE EIF Edfjnf
o] mejAejn| vl&2 15¢ FHE F43] Zopx=d, o]
= A= E FFot=t ARt dRbAQl o Rel=
e, gof7lo] melE Aol Aeehs Edinte] E 54 o
o & AbREH sk olf= EE A& 4 23l(Choo
and Liew, 2006; Franz-Odendaal and Adriaens, 2014; No-
velli et al., 2017), ThF-5 AAsHAA Rz =jn]7} Al
= Z(Foster and Vincent, 2004), Z3[ju}e}= H&s] ALEE T},
Wassenbergh et al. (2011)+= 3ot o] 7o) W7 dH e &
A o] 1e] Fhe T Aol e AoR B E
sfimH(pipehorse: & AIL7|9F FAFSHE Ae)= siupAd 2
= 7 )] ARt 91A17F AaL7| (pipefish)@t sfiwt
(seahorse) 9] F7FekA| kAL A|FSFGITE. 2 Aol A Eafjuf =}
A of= A7) A2 o 9F F At FAFsHA Aol 23 e 1A,
Uik mej A gju| o] vlgof A Ail7] A oje} Aol S H e
o} E3F supA g e R =du] 7} st A AR A ¢k,
Aa1719} v]segh FEjE o= JollA] sfjutEct Azl o 7}
The- A o= Atk oF% Aarv], Esfjut, sjnk 1ke] 1elE
Ae 59, 52 240l 54, 75019 Hol T4 4] 59
A o] Zpol & osst7] Q8 F+7HAQl 24 9 2 A7t E e
g Ao Y7t

—_

Al AL

O] Tt 20209 &= FR(F YN Yoz st
7|1 a5 TS Ie /AR o] Alde
o} 3% AFYTth(No. 20170431). =58 AAsHA HE
3 AL Al & AR A BAR= Y T
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