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Functional Morphology of Scombrops boops (Pisces : Scombropidae)

in Relation to their Feeding Habit

Seishi KiIMURA*, Shingo INOUE* and Kiyoshi Suzaki

Faculty of Fisheries, Mie University

The present report deals with the functional morphology of Scombrops boops (Pisces:
Perciformes: Scombropidae) in relation to their feeding habits, with particular reference to
jaws, stomach, intestine, dentition, gill raker, and size of prey animals. Through the
morphometric study of these organs, the authors could successfully make clear the signifi-
cance of the structural adaptations of these organs in relation to the conversion of feeding
habits.

Relative width of lower jaw became larger with body growth.

Stomach showed F —shape and did not change morphologically in the specimens larger
than 20mm SL. Blind sac of stomach was completed in the specimens ca. 100mm SL. Convo-
lution of intestine showed N-—shape and did not change in the specimens larger than ca.
19mm SL. Relative length of intestine became longer with body growth. Pyloric caeca were
completed in the specimens ca. 60mm SL,

Conical teeth were present on both jaws, vomer, palatines, and pharyngeal bones.
Teeth on jaws were larger-than those on the other bones. Relative length of-the longest teeth
on both jaws and relative length and width of vomerine teeth band became larger with body
growth in the specimens smaller than 60mm SL, but they became smaller in the specimens
larger than 60mm SL. The posterior portion of palatal teeth were ranged in a single row in all
specimens examined here. Their anterior portion also ranged in a single row in the specimens
smaller than 20mm SL, but they ranged in two rows in the specimens larger than 70—80mm SL.

Numder of gill rakers ranged from 18 to 25, and did not change in the specimens ex-
amined here. Stump-—like gill rakers appeared in the specimens larger than 30mm SL, and in-

creased in number with body growth, With body growth, relative length of the longest gill
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raker and relative distance between gill rakers became shorter and wider, respectively.

Area of mouth gape increased with body growth according to the formula log AM=2.034
log SL—1.869 where AM=area of mouth gape in mm and SL=standard length in mm. Cross-
sectional areas of prey animals increased gradually with enlargement of mouth gape of the
predator. Maximum size of prey animal was determined primarily by width and depth of
prey's body and secondarily by sectional areas of prey.

Considering the results obtained here, it may be deducible that the structures of feeding
and digestive organs change ontogenically in relation to the piscivorous behavior of the fish.
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Fig. 1. Relative growths of length of upper jaw (A ), length of lower jaw {B), and
width of lower jaw (C) against standard length.
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Fig, 2. Relative growths of length of upper jaw (A), length of lower jaw (B), and width of
lower jaw (C) against head length.
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Fig. 3. A. Relative growth of length of blind sac of stomach (LBS). B. Relationship
between standard length (SL) and the ratio of LBS to SL. Circles and vertical

lines indicate mean values and ranges respectively.
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Fig. 5. A, Relative growth of length of intestine Fig. 6. Relationship between RS and RI.
(LI). B. Relationship between standard RS= LBSX10%/SL""" RI=LIX10/SL %2
length (SL) and the ratio of LI to SL. LBS, length of blind sac of stomach

Circles and vertical lines indicate mean in mm; LI, length of intestine in mm;

values and ranges respectively. SL, standard length in mm.

BRI AR RIS LR T B 20 b, 2O HEb RIS o THIRT B0 I 100mmbL T Tl REK
BRBTH D, TORDBLBESHIL B, Fh2, REOMEMLL B & BEARES ) bR
WD HET 3 & 1% 2o

BEEECrBRCOBE BHEHEE BELXLCAEOBELHRAT Ok L S ik
2RIz,

RS=LS/SL"™ X100
RI=L1I1/8L" X10
RS ERITEDHFRIIFIg. 6 vk Hicn ), kolgick > TELENS,



L O - HLEVE 213

R I=0.0094 RS +0.228 (¢ =0.371)

ER oM &3 1 %BOREREBTIETH Y, HRHRE 0371 HETH 5. L 72h - CTHliHHIiz i
TEDMHPIFRO RS L b DT, HEERI RS wEEBLEVE W 5,

HPE MR SRR L IR E
Fig, 7 Icfb L&, WMMERL®KE
60mm F Tl 10~ 174K Th % 5%, KIE60
mmE 2 B & 11~22AR~ L, #
DEANNTTLET 5, SUYEHIRO(1942)
kB E, Loy OBEMERIZ 12~ 1474
LRI N T VB, REIEHEE ¢l
FNEN LB B, BRLFL v,
BAF AR L, BL 2 HERED /4~ - ‘ '

/3R Th > 72, BT 0 s

HEMEIEERETHEZ &5, STANDARD LENGTH (mm)
LVIERRIC S T & ) KRR £ Fig. 7. Relationship between standard length and
HELBIEICT D EMESNSE, number of pyrolic caeca.

R 100mmid, 207 DML A 7 LM
X, fhoilEpkE S ORBER, AT T LN TH Y, o BEER—RELITIZIT
—E AN, BIIBEMCERENS EEZ LB,

Bl —Meayic B AN AN TR, B ciREvZ ErmbsnTs Y, F—AkcL iy
P TRE I AL s, DREER T INLL0E T, BRICEIEL S v ) #iE
Lhs (BEUIH 1965), 2/, =A Ty, HII7FATLCE, WG 7T I 0 s
750 7 P ~BETHERVMET 25N T3 (T 1956), L72a - T, 4

N
i%2}
]

N
o
H
3

s
wn

OF PYLORIC CAECA

0,
s

VOB RAZBERIT AR S v old, (R SR & MBI~ L T, BB IHWEN
ik e LTRfEL vz sic L2 b sfitEs g,
mn \R

EE WYUK oW RSN D, LAY OREMIESCRETH D EREI N TS
(SUYEHIRO 1942), AWFZEREETIE, Bii L AMER ST EN s REL 0L Bbh T,

WiSE & Mo F N F N Figs, 8A—TFlo®&bh L7z, miguis 1 5¢, Ak
HH LN A~ E T 5 Y, BB OB I EGRRTH B, KRUERO I R Hip R
S, AU 30mE A SR E NG S, B8, OO TN Z i3k v,
WL, ZF 7GR 1973)h ED L I, BRICHE D KE LB S v,
KEERIC 4 213 & 2 OB NS CHlid { R A MM RS Lt l, F72, AE25mEl Lok
TS, MBS 2N FNEARDOT WA H 5. MIFHIZ DU OB L0 % D HIcES LN 5,
LT EPRANTIC AT 5 3 AWMLt L 0 Lk D kE L, THTE G p b
WHAT S 2~ 30wk Td s,

Z OB CIEMHOBEINIT—E T, BRI L 2 MBI (IR SN Eh 2, B
Wi l120~387T, SUYEHIRO (1942) YU L 72304 L Ti3—3§ B %, THHEHIL13~30TH
), SuvEHIRO (1942) D324 Y L 7% v,



214 AR R - e LARE - SR

Fig, 8. Teeth of Scombrops boops. A toD, upper and lower jaws; E and F; teeth on
lower jaws; G and M, vomarine teeth bands; | and J, teeth rows on paratine;
K, upper pharyngeal teeth bands; L, lower pharyngeal teeth band. A, C, and
E, 18.8mm in standard length; G and I, 27.9mm; B, D, F, H, J, K, and L,
318.0mm, Seales indicate O.lmm in E, 0.5mm in G, lmm in A, B, and !, 5mm
in F and H, and 10mm in C, D, and J to L..
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Hiz, Xt a, wAT, 2TUCEEKEBD (), 72 7FA4A7, T4 TL, @
oS TRARIEB W), 70X 4 7 2 TIRAE SRR & L ENEBTTRIA P (o) 42
LU TR BB AR L 72, BfEiEko L iickbEn b,

X+ 3log AP=2.255 log BD—0.497 (7 =0.997)

“A4 7 llog AP=2.048 log BD—0.462 (7 =0.994)

= 7 ¥ilog AP=2.317 log BD —0.792  (r =0.998)

HETFATL log AP=1.922 log BW—0.140  ( r=0.996)

F TRy 4T Clog AP=1.915 log BW—0.078  {r =0.993)

2 4 s¥ilog AP=1.732 log BW—0.364 {r =0.992)

ANRAATL L AP=0.953 BD + BW—9.778  (r =0.979)
B LI, HBMORMEROETICHV M S RE ol kg TEL L,

¥+ log BD=1.379 log SL —1.496 (7 =0.986)

w47 log BD=1.444 log S L —1.504 (7 =0.993)

< 7 ¥ :log BD =0.937 log SL—0.450 (7 =0.995)

HFVFATL log BW=1.623 log SL—2.078  (r =0.987)

b o 4Ty log BW=1.144 log SL—1.142  (r =0.947)

~ 4 s ilog BW=1.353 log SL—1.606 (r=0.986)

AL T log BD=1.068 log SL —0.869  (r =0.970)

log BW=1.065 log SL—0.97%  {(r=0.979)
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OB CkEEs 1982) T, fif = 5 -
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Bish ThE vz, APEEmR sl ;
LY BIURATY B L L C LAY 2 oslh :
Bo Lar L, SRS i & B o T
i & DRI T, Fde Ay P W7 T § ’
BRI 2 LR L, REOSE g p—- .
WEDBBMAEIL T ko7, F72 MOUTH GAPE (mn?)
AR &5 5 248, 3R & i Fig. 18. Relationship between area of mouth gape and
BLTYaEHTL, [V 872 cross-sectional area of prey animals. Circles,
AW IR R R 1 R P S b 4 7 copepods; dots,‘ fishes; squares, shrimps; tri-

e Th b, angles, caprellids.
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B iEa (1961) (3, R EHOKE
BB MET HERD, R oEE TR
CHFDEERRIETH B EHE L Tv
b, #72, IvLEv (1965) i&, k%l
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Fig.21, Relationships between depth of mouth gape of Scombrops boops (DM) and body depth
of prey fishes (DP), Oblique lines show the ratio of DP to DM. Open circles, Etrumeus
teres ; solid circles, Spratelloides gracilis ; open triangles, Engraulis japonicus ; solid
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Hb, wT I, o (s) OHEGHETIZPENEEZRL 228, K DEDLO~T70%TH Y, b
BB Vs,

a (s) ¥ a(KRFIIA 1982) & 2T 2 & Table 1 DL Hi2% b, FHHTIE, TRTH
JHECDwTals) Fadk DB v, o (s) DK e DERMEITIZEI LY, HB0idw4
Ty H8T7FA4TLDE 0 als) DIRKREHSLDRECLOPRENSE, £/, a (s) DI
&, P T 4T, 2Rzl @ DEUCIEL TRE «»,

Table 1. Values of a« and a(s)for seven prey fishes. Figures in parentheses

indicate mean values.

Prey fish a a{s)
Etrumeus teres 0.41~0.88 (0.66) 0.21-0.86 (0.55)
Spratelloides gracilis 0.26—0.88 {0.57) 0.05—0.81 (0.27)
Sardinops melanosticius 0.35—0.76 (0.56) 0.13—0.88 (0.37)
Engraulis japonicus 0.40—0.84 (0.59) 0.05—0.93 {0.28)
Hypoatherina bleekeri 0.31-0.47 (0.40) 0.10—0.24 (0.19)
Trachurus japonicus 0.19-—0.49 (0.31) 0.06—0.44 (0.20)
Scomber japonicus 0.34-0.40 (0.37) 0.12—0.16 (0.14)

Table 212 a(s) A1 DL ED a LPPEMAR OEDEERDL LD TH 5. PHFRHLNHK
WA FL 3 OB DRI & 3 L WA T b, BaliRAknE,/ DRl T1 2L % v, 72,
TT VI a=0.74TH Y, a b RIS LD KBOMEERAHA SN B WHEM: D H 5 & Bbi b,
LR, MRRMAR DEOIZ0.99TH Y, MBIEL CwB 25251 5,
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Table 2. Calculated values of a and the ratio of body depth of prey fish to
depth of mouth gape of Scombrops boops (DP/DM) when a(s)is 1.0

Prey fish a DP/ DM
Etrumeus teres 0.85 0.73
Spratelloides gracilis 1.01 0.77
Sardinops melanostictus 0.98 0.97
Engraulis japonicus 0.99 0.79
Hypoatherina bleckeri 0.95 0.79
Trachurus japonicus 0.74 0.99
Scomber japonicus 0.99 0.87
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Lz, BEEHEOFINC b2 T v, T kb LR T S I
ﬁﬂﬁ%k%%ﬂ#tbéﬁmtﬁzbhé
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