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Abscract TI~c population of &om/X'r from the Rtd Sea :ind 1\or1hcrn lmJian Oce.an 
(gullS of Aden and Oman) is identified as S. austrulusicw• 1"3thcr th3D S. japt>11it;u.~ bas.;.'(! 
on having 3~33 vs. 2f..-29 inlcrncur:i1 bones unJ<r lhc first ;ind second dorS31 fins and 
the combin;uion or intcrncural bone counts or 16--20 under 1he first dors;il tin (vs. t3- I 6} 
:and first dorsal fin spint: coun1.s ttf 10-13 (vs.. 9-10). These arc 1hc bcs1 morp-ho1ogic::il 
chara~terS to diStin~Uil'>h lht.'$~ h 1o'(I s~ii::s. Tilis chang.: in identification oonslihncs a 
m::ijor range C;itttnsion ror S. r1u..'\11T1l<u·ki,,t which was thou~ht 10 be restricted to the P;i. 
cific Ocean ::md 1ht south1:astecn lodian Ocean around IJ.'es1crn Austt.1li<1. 

Or the thre<? known species or nmckcrcls of the 
genus Sconthc:r. Scoml.x~1·japonicu$ has been re~ 

ported ftom the Indian Oc:e:'tn. in 1wo isohucd popula· 
rions. one around South Africa and the other in thc­
nonhcrn Indian Ocean arld Red Sea (Matsui. 1967: 
Collette and Naueo. 1983 ). St:o1nber japonicus is an 
antitropic.al \VOrldwidc species lhat forms a nun1bi..:r 
of discrete pOpu1ations whose taxonomic status has 
bl!cn difficult to assess motphologicaUy. The rcccru 
mtDNA study of Scomber by Scoles. D. R .. B. B. 
Collene and J. E. Graves (unpubl. ms: Global phylo· 
geography of n1ackerels of the genus Scon1ber.) \\'as 
designed to utilize n10Jccular tharJcters to evaluate 
1he gene1ic rehuionships o r the different species of 
Sannber and the aHopa<ric populalions of S. jflpu11i~ 
cus. Because nuONA is c1onally inherited and is not 
rcc.01nbined like nuclear DNA, there a.re limits to its 
use in taxonomy. Ho"rcver, Scoles et al. discovered 
that the Red S<a popularion identifi•"<I as S.juponicus 
differs significantly from other populations of the 
species. The purpose o f thi:-o study is to reappraise the 
systematic status of the northern Indian Occan·Rcd 
Sea popula1ion of Sco1nher using n1orphological 
char3Cters. 

Based on the genetic divergence dt!n1onstr~ncd be· 
t\vcen lhC Rc-d Sea Sco111b£•'' sample and populations 
or S. jtiponicus. three hypotheses are tcsrable: I) the 
Red Sea·nonhern Indian Ocean sarnplc is morph<>· 
logically sirnilar Lo S. jupouicus. despite genetic dis-

tinction: 2) this population is not S. j11pm1ic11s. but is 
another llC>Ol inal StleCiCS of S<'()lllher (presumably $. 
t1us1rula.)·i,·u~); or 3) this population is o.n undC-$Ctibcd 
spt:X:ics of Sco111bt·1'. morphologically distinct \Yithin 
the genus. 

Ouscd on borh morphological and mrDNA charac· 
tcrs. Scontbi!r japonicus and S. aus1ru/usicus are 
1nuch n1ore closely related to each other than to the 
1hird species in the genus. S. sco111hrus (Ma(sui, 1967; 
Scoles et al.). Ch,.racters used to disringuish S.japon· 
icus and S. australasicus include number o f first dot· 
sal fin spines. number of interneura1 bones (pterygio--. 
phorcs) under the first and second dorsal fins. ratio of 
the length of the first dorsal fin groove to the dorsal 
in1erspace, and degree of ventral spotting (Matsui. 
1967; Collelte and Naucn, 1983). 

Materials and Methods 

First dorsal spines \Vere counted usi11g a dissecting 
microscope and intemeural bones \~'ere counted fron1 
radiographs. lnterneural bone counts were of the 
nun1ber of bones under 1he firs1 dorsal fin (up to the 
beginning or the sct:ond dorsal) and under the second 
dorsal fin (excluding the interneurals supporting the 
dorsol finle i,s). 'fhis results in counts 1hat are similar 
to those given by Murakami ond Hoyano (1956) and 
Abe an<l Takoshima ( 1958) bur one less than !he 
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counts given by Matsui ( 1967). 
Spe<:in1ens fron1 1he USN~t collections were ex· 

a.mined from rhe follo,ving regions (number exa1n· 
ined in parentheses): southwest Pacific Ocean (11= 
21). nor1hwes1 Pacific Ocean (11==48). northern Indian 
Ocean (11=30). South Africa (n=20), Gulf ofGuine;1 
(11=5). Mediterranean S<a (11= 19). nonhwest At· 
lantic Ocean (11=7). and southeast Pacific Ocean (n= 
10). 

Color pauerns and the ratio of the length of the 
first dorsal fin groove to the dorsal interspace were 
ex::.mined from specime11s frorn the following re~ 
gions: northern Indian Ocean (11=23). northwcst Pa· 
cific Ocean (n= 15), southwest Pacific (n=4). and 
Meditcmnean Sea (11=2). 

Additional meristic char.ictcrs. such a.s numbers of 
anal, dorsal and pectoral fin rays. upper and lo,ver ja''' 
teeth. and gill rak~rs of the IO\\'Cr. upper and entire 
first arch ,.,..ere counted for speci1nens from the fol ­
lowing regions: northern Indian Ocean (11 =28) and 
South Africa (n=20). Numbers of upper and lower 
ja\v 1eeth \Vere plotted against fork 11.::ogth to check for 
increases in number of teeth occurring v<'ich increases 
in fish length. Numbers of gill rakers for the upper. 
lo,ver and encire arch \Vere plotted as frequency distri­
butions. Evaluation of possible size-rela1ed increase 
in number of gill rakers was made by comparii1g plots 
of lower. upper. and to1al first arch gill rakers vs. head 
le11g1h and fork length. 

Degree of tooth crcnulation wus rated on a scale of 
one to five. \Vith five being the n1ost crenulatcd, for 
samples from the northern Indian Ocean (n =28) and 
South Africa (n=20J. Analyses were done on upper 
and lo\ver jaw teeth separately. 1-tests \Vere conducted 
to exan1ine for statisticolly significant differences be­
t\vecn the two species. 

Following Collette et al. (1978). 28 measurements 
\\1ere made using dial calipers to the nearest tenth of a 
n1illimetcr (maximum depth. bony snout length. post­
orbita l distance, and second dorsal to caudal dis.tance 
were nor measured) for rhe follO\\' ing specirnens: 
South Africa (n=20), northern Indian Ocean (11=28), 
north,vest Pacific Ocean (n= 23), and south\vest 
Pacific Ocean (n~ 15). Morphome1ric data were 
screened using scatter plots. Scatter plots of 27 mor­
phornetric characters vs. fork length, and four mor­
phomt1ric characters vs. head length \vere examined. 

Collection data is given only for the nonhem In­
dian Ocean specimens of Scon1ber austrofasicus and 
the southern Indian Ocean specin1cns of S. japcnicus 
lhat '4'\?re examined. ~fos1 specimens are in the col­
lections of 1he National Museum of Natural History 
(USNM) except for one lot from the Bernice P. 

Bishop Museum fBPBM) in Hawaii. Comparative 
nia1erial of both species fro1n o ther areas is frorn 1he 
USNM collections. 

Scom!Jt.,. u1utrolasi~1i$; BPBM 2 1337 (l spec1rncn.S. 26S­
.?70mm FLJ, G1.1 trofOm11n.. Oman. M1.1fr;,h IJ$h m3rlce1, J. E. Ran· 
dall. 4 Mar. 1977: USNM 292688 (2. I 4$-155). Gulf or Aden. So­
m3!ia. I 1°$9'24"N, 50"4J'l&"'E. 14 Oct. 1986: rvf/V BH.ntu er. IS. 
st11. :?. G. J. Small: USNM 321050 (6. 2 19-255). Gulf of Aden. So­
malia. 08°12'36-"N, 5002.:?'IS•e. 10 fcb. 1986. i\tJV Beinta er. 8. 
C. J, Sn'13:11: USNM 32 1051 (6. 210-?33>. CuJf of Aden. So~ti:l. 
I l°OS'l<rN. 51°'26' .&FtE. 6 Feb. l987. M/V 8einru er. 19, $13.. 9. 
G. J. Sma.IJ: USNM 321052 12. 178-233). Gulf or Aden, Somalia. 
12"00"06"N, SO"Sl 'OIJE. 12 Jan. 1987, MN 84:i11111 er. IS, ~3. 9. 
G. J. Small; USN~·t 321053 O. 17?), Gulf of ~\<kn. S001alia. 
11°~'ll"N. 51° 15·01re . 25 Nov. 1985. M fV Beimo c-r. 5. s1:1. 2. 
G. J, Small: USNM JllOS-1 ll. 130). Gulf of Adell. Som:ali.a. 
11°42'36"'N. s0021 ·2.i·e. 16 Jan. 1987. ''f•1IN Bdmu er. 18. sta. 23. 
G. J. Sm:ill: USNM 321055 {I. 157). Gulf of Aden. Soni31i:t. 
11° 16'18"N, 51"15'36"E. 5 Nb. 1~87. t\-1/V 8c'lf1U1 er. 19, .sin. 6. G. 
J. Small: USNM 321056 ( -l. 158-173 ). Gulf of Aden. S001alia. 
11°58'28"N. :S0°J S'06"E. 10 Jan. 1986. i\llV Bdma er. 7, G. J. 
Small, S.j11ptJm,·u.~: USNM 307.'.!69 C I 7, 16~ 287). ~ffS <.:t'.><lSI of 
Mac.l1-gascar. 2S6 -' 1'-'8"S. 4-l"J7'06"'E. S ().:(;, 1988. R/V f'itra:cr. 
11. s.a. 2663. B. B. Culleuc no. 1891 ; USN~I 3~5795 (J. 2-'7-
:87>. So.uh Afri~3. ~02s·s. 23°-'6'£. IS Sept. 1992. R.'V 
Afri,·•ma er. 106. $.13. A !3947. I •. \V. Knapp oo. ll2-1 ). 

Results 

S<:011Jber austrafa~·it·us can be completely separated 
from S. japonicus by 1hc greater number o f in­
terneural bones under the first and second dorsal fins 
(30-33 vs. 26-29, Table I). Using Matsuis ( 1967) di­
agnostic c haracter of nurnber of interneural bones 
under the first dorsal fin on 144 Scomber (Table 2), 
57 specimens had 13 or 14, 17 had 15. 3 had 16 and 
67 had 17 to 22 interneural bones. Adding one count 
to the ranges given by Matsui ( 1967) for number of 
intcrneural bones for S.japonicus (13-16) and S. nus­
trafasictts (16-22), 74 spe<;imens \vere idcn1ified as S. 
japonicus and 67 specimens \Vere identified as S. a11s-
1ralasic11s. Overall. 98% of 144 s pe<:imens c-Ould be 
identified based on number of interncural bones 
under the first dorsal fin alone. The three specimens 
with 16 interneural bones. 1.he count where S.japoni· 
cus and S. ausrrafasicus overlap, could not be identi­
fied using 1his character. These three specitnens all 
had unambiguous dorsal spine counts that allowed 
them 10 be clearly identi fied as either S.japonicus or 
S. ous1ralasicus. T11e use o f the two meristic charac· 
ters allowed successful identification o f all 144 speci­
mens. Used independently. dorsal spine counts \'lere 
able to disringuish only 66% ( 1051160) of specimens 
examined (Table 3 ). 

Degree of ventral spouing \YaS variable 'vi1hin each 


