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with ;t higl~ly corr~p~.csscd, tlcrp hody is descl.ibcd Srorrl the IGo Bralico ;rrld Kio Negro 
0 1  lifirLil. It is tlingnosctl by its ncarly s~raight dorsal head profilc in combination 
wit11 ;t pig1ncnt;ttion pltlcl-n rh;tr inclltdcs thin, verti~tlly elong;~tc spots a r ~ d  thin 
st~.ipes. S(.rr-(ctrrl~ri~i.\ t1II~1r1~iR~r1llil.e~ arltl S. (o~n/~r(ssllsJcg-tt el nl. arc colnparetl wit11 lllc 
11cw spccics, as cvcll as with each ocllcl: 

Iky wortls: pinlilla, S~r7n,\n11111rs, 1-50 Nrgro, Cllalacitlae, Serrasalnrinae 

INTRODUCTION 

Jegu and dos Sailtos (1987) noted a species of'S~rm.rnlni:~~.r characterized 
Ily a greatly <:ompressed body, in the lower Rio Ncgro of' Brazil. They 
identified it as S. rcllzr-if~i Ramirez ( l965) ,  originally described frorn a 
tributary of thc Iiio 01-inoco in Venezuela. I11 their paper they described 
thc spccimcrls and compared them with data from the original description 
by Ramirez. Although thcy attempted to examine type specirneiis of S. 
nltil-rfei, those specimens were not available at that time. Subseqr~ently, 
Jegll 1.1 ccl. (199 1) described S. co.mf~~~ssu~s from the Rio Madeira of Brazil, 
comparing it with specirneiis they considered to bc S. cclluuei. We have 
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determined, Ilowever, that the Rio Negro specics is not S. nlluuei and we 
describe it here. Srrmst~1mu.r compr~ssl~s is a valid species, similar to S. ( G I I U ~ I P I '  
of Venezuela. 

MATERIAIS AND METIIODS 

C:ounts and measurements fhllow Fink and Machado (1992) and Fink 
(1993). Body shape ineasurernents are based on a truss as described by 
Strauss aiid Bookstein (1982). 1,ateral body shape was measured by tlie 
use of lalidmarks taken as coordinate values fi-or11 digital images using 
tpsDIG32, vec 1.9 (Rohlf, 2000). The landmarks (Fig. I ,  top) include: 1, 
snout tip; 2, anterior border of epiphyseal bridge (an insect pin was 
iilserted into the top of the cranium to detect the border, aiid was left in 
place lor digitization); 3, posterior tip of supraoccipital spine; 4, dorsal 
fin origin, not including anterior modified fin rays; 5, posterior end of' 
dorsal fin base; 6, posterior end of adipose fin base; 7, posterior border of 
hypurals (identified as the bending axis of the caudal-fin base); 8, posterior 
end ofanal fin base; 9, anal iin origin; 10, pelvic fin insertioil; 1 I ,  pectoral 
fill insertion; 12, rnandible/quadrate joint (usrrally inarked by an insect 
pill placed in the middle of'the joint); 13, posterior border of maxillary 
bone; 14, anterior border of orbit; 15, posterior border of orbit; 16, 
posterior border of operculum. Caliper measures of interorbital width 
and distance between pectoral fin insertions were also taken. 

Euclidean distances, D(ii), were calcrrlated f'rom the coordinates (Fig. 
I ,  bottom). These are: 1, standard length; 2, snout to epiphyseal bar; 3, 
snout to pectoral fin; 4, snout to mandible/quadrate.joint; 5, epiphyseal 
bar to supraoccipital spine tip; 6, epiphyseal bar to pectoral fin; 7, 
epiphyseal bar to rnandible/qr~adrate joint; 8, mandible/quadratejoint 
to pectoral fin; 9, supraoccipital spine to dorsal fin origin; 10, 
supraoccipital spine to pelvic fin; 1 1, supraoccipital spine to pectoral fin; 
12, supraoccipital spine to maiidible/quadrate joint; 13, pectoral fin to 
pelvic fin; 14, dorsal fin base; 15, dorsal fin origin to anal fin origin; 16, 
dorsal lin origin to pelvic fin; 1'7, dorsal fin origin to pectoral fin; 18, 
pelvic fin to anal fin origin; 19, posterior end of dorsal fin to posterior 
end oC adipose fin base; 20, posterior end of dorsal fin to anal fin 
termination; 21, postci-ior end of dorsal fin to anal fin origin; 22, posterior 
end ofdorsal hi1 to pelvic fin; 23, anal fin base; 24, posterior end ofadipose 
base to end of caudal peduncle; 25, posterior end of adipose base to anal 
fin termination; 26, posterior end of adipose base to anal fin origi11; 27, 
end of caudal peduncle to anal fin termination; 28, tip of snout to posteriol- 
border of maxillary bone (upperjaw length) ; 29, eye diameter; 30, tip of 
snout to posterior border of operculum (liead length). Body width 
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I'ig. 1. D;rt;r Sol- mo~~pllomctr ic  analysis. Top: anaiornical 1anclrn;trks 1'01- cool-tlinatc 
tl;lb~. Bottom: tiislances computcti li-om coortfillalc data. Sec tcs t  for details. 

measrlrcmcnts taken with calipers are represented in the tables as 31, 
bony interorbital (head) width; and 32, distance between pectoral fir1 
insel lions. 

Lack of distinct larldmarks makes hypotheses of homolo~q ~unteilable 
Sor cyc diameter, upperjaw length, head length, and interorbital width, 
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but these werc taken in part because of traditional usage. These measures 
are indicated by dashed lines in Fig. 1. Snout length was calculated for a 
subset of the specimens, as snout tip to anterior border of orbit (using 
laildrnarks I and 14). 

Smasa1mu.r hastatus, new species 

Holotype. MZUSP 66893 (1,154.5mm SL), Brazil, Rio Branco, Marara, 
beach. Collected by M. Goulding and party, 29 October, 1979. 

Paratypes. MZUSP 66894 (7, 141.9-163.5mm SL), same locality as 
holotype. UMMZ 238358 (3, 154.4-155.7mm SL), same locality as 
holotype. MBUCV-V-29500 (1, 146.4mm SL), same locality as holotype. 
MZUSP 66896 (1, 135.5mm SL, Brazil, Rio Bi-anco, Marara, beach. 
Collected by M. Goulding and party, 26 October, 1979. MZUSP 66895 
(2, 140.3-152.2mm SL), Brazil, Kio Branco, Maguari, flooded forest, coll. 
M. Coulding and party, 8 May, 1979. MZSUP 66898 (1, 144.5mm SL), 
Kio Negro, Anavilhanas, flooded forest, coll. M. Goulding and party, Jan. 
1980. 

Diagnosis. A serrasalmi~l sensu Machado-Allison (1985) unique in its 
body shape and color pattern (Figs. 2-4). The profile of the predorsal 
region is only slightly curved, less so than in other sei-rasalmins, and this 
combined with the narrowness of the head and protruding lower jaw, 
presents a "spear-shaped" head. Color pattern in preservative consists of 
numerous vertically elongate spots, some cornbilled into thin ~~ertical lines. 

Description. Morphometric features are summarized in Table 1; nlcristic 
features are summarized in Table 2. Pelvic fin rays are invariant (i,5) as 
are number of neural spines anterior to the first pterygiophore (4) and 
neither are included in the Table. Pectoral fin ray couilts are 1416 (avg. 
14.7). The belly serrae are dorsoventrally elongate and narrow 
anteroventrally. 

The dorsal body profile is straight to slightly concave dorsal to the eyes, 
then slightly convex to the dorsal fin origin. 

Jaw teeth are tricuspid and interlocked, with the middle cusp much the 
longest, especially on the anterior teeth. The posterior premaxillary tooth 
is moderately elongated anteroposteriorly (Fig. 5). There are no maxillary 
teeth and no ectopterygoid teeth were found in the specimens available. 
Jegu et (81. (1991) report up to 7 ectopterygoid teeth in specimens of about 
60mm SL. The approximately 18 gill rakers on the anterior of the first 
gill arch are broad and blunt. There is a moderate space between the 
third inhaorbital and the anterior border of the preopercle (Fig. 6). 

The anterior and posterior chambers of the gas bladder (Fig. '7) are 
approximately equal in length. The ailterior chamber has three extrinsic 
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Fig. 2. .(;Y)-r~\n/tn~/t I I O I I N I I I T ,  holotvpe, MZLlSP 66893. 1.54.5 mln SL. Bra;ril, Rio 
I21-;1nco, Mnral-;~. 

Fig. 3. . I ' ~ r r ~ ~ ~ n l ~ l r r v  hn\/ntir\. MZIISP 66898, 144..5 mm SI,. Rn7i1, Rio Scgro ,  
An;lvilh;ln;i~. This spccimcn come5 from hlack water ant1 i5 more darklv pigmented 
than thc Rio Rr;~nco specimens. 
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. :  I . '  

Fig. 4. Si.r~n.~nlrnicc f~clrlntrrs, unc;lt;llogucd, in life. Rrwil. Rio Nc.gro,.just uprivcr 
from R;\rcclos. Collcctcd and photographed bv Micliacl (;oulrling. LTscrl ivi t I1 

permission. 

Fig. 5. Latcl-al \ic\r.of the poqtcrior prcniasill;in. teeth, S~wntnlrnrrc hnrlnfrrr (MZLTSP 
(i(i89.1, l.',(i.2nini SI,), antcrior to right. 

muscles attached to the tunica externa, but the anterior two are not well 
differentiated. The posterior chamber has rows of intrinsic longitudinal 
muscles dorsallv and \rentrally The posterior chamher extends posteriorl!. 
to the right of the hernal spines and the anal fin ptet-ygiophol-es. 
terminating at approximately the 8th fin ray. 

The stomach is large and muscular. There are numerous pyloric caecae 
extending posteriorly, both dorsally and \~entrally, nearly equal to the 
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x ~ l ~ l c  1. Morp1iomct1-ic I'c;~tu~-cs of Serr.,.rclscrlmzis 11nslnlzi.s. MI but Standard Lcngtll are as 
pc"Cc"t SL. 

Standard 
1)islancr I-Iolotypc Mean Min Max Deviation 

Stalitl,~~ d Length 
Snout-cp~physeal I J ~ I  
Snot~t-pccto~'~I fin 
Snotrl-jaw joint 

S t i ~ m o c e i ~ ~ i t i ~ I - c l o ~ - s ~ ~ l  lin 
Su~mocci~>ital-~~eIvic fin 
Supfi~occipital-pecto~I"~l lirl 
Sul)moccil)iCalj;~w,joint 
I'ccto~.;tl fin-pelvic fin 
Dorsal Iin base 
1)orsal Iin origin-anal fin 
Dorsal fin 01-igin-pelvic fin 
1)ors;rl fin origin-pectoral fin 
I'clvic Iiti-anal fin 
I)ol.sal fin tcnninatiotl-adil~ose ti11 
Dorsal fin tcrmitlation-:i11iil lin t .  

Oorsitl fin ccrmination-anal-ti11 o. 
llorsal lin tcrrninalio~i-pelvic fin 
Anal fin base 
Atlipox Iiiti-caudal 1x1s~ 

A d i p o ~  fill-anal fin o~ igin 
Anal lirr tcr~~iiriation-pelvic lin 

length of the stomach. The intestine extends dorsal to the stomach and 
is curved as shown in Fig. 8. 

Color in preservative. See Figs. 2, 3. As with many piranha species, 
color pattern in Serr(~sc~lmus hnstatus is highly variable; the description 
below summarizes the most common pattern, then lists some of the 
variation. Ground color golden brown, darker dorsally, above the lateral 
midline. Numcrous vertically elongate, narrow, short to long dark stripes 
on the lateral body, more numerous dorsal to the lateral line. These 
stripes tend to be darker and wider posteriorly on the body. Somc 
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Table 2. Meristic features of Swrasnlntus ltaslnlzts, S. c~lluvr,i and S. rompn-;.szcs 

Vertebrae 
nllzcvei 
romprr~\sus 

hnstolus 

Pre-Pelvic Serrae 
altuvri 

roml,rr!.s.su.s 

l~nslalus 

Serrae 
nllzcvpi 

~ O ~ I L ~ ~ ~ C S . Y % I S  

ltnstnlus 

Branched 
Anal Fin Rays 

nltnvr7 
cornlrr!s.s us 

hnslcctz~~ 

Branched 
Dorsal Fin Rays 

cilluvri 
r,x~rnf)rr,ssus 

/teslnlu.s 

Average 
36.6 
36.9 
37.2 

Average 
15.7 
15.4 
16.0 

2 1 22 Average 
4 0 19.4 
6 2 20.1 
2 0 20.0 

Average 
7.5 
8.8 
7.6 

34 Average 
1 32.1 
1 31.6 
2 32.8 

Preopercle border 

Fig. 6. l)iagran~matic latcral vicw of the lefi side of tlre head of'Serrusalw~us I~astnttcs, 

adult specilncn (MZUSP 66894, 156.2mm SL), showing thc cxtcnt of the spacc 
between infraol-bital 3 and the prcopercle. 

specimens have no spotting ventral to the lateral line, but all have 
numerous scattered melanophores in that area. The paired fins are 
hyaline; some specimens have melanophores along the anterior pectoral 
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Extrinsic muscles 

\ 
Pneumatic duct 

Body wall 

Fig. 7. Sc~ni-diaglammalic vicw 01 the gas bladdcr of S(.r,.ncolrnrcc l~cr.\talus ( M Z U S P  
(i6894, 156.2n1l11 SL.) antcrior to Icft. 

Fig. 8. Stomaclr and intestinal coiling pattcrn ol Serrmnlm~o hatlrclu~ (MZUSP 
0 4 ,  156.2 nun SL), anrcriov to lcft. 

iin rays. Thc vertical fins are dusky, with melanophores scattered along 
the fin rays and interradial membranes; in most individuals, thcre are 
concentrations of~nelanophores forming diffuse distal bands. The eye is 
golden-brown, with a dark vertical band dorsal and ventral to the pupil. 

In some specimens the spots are very thin and light but very numerous, 
soirletirnes lorming only a few stripes. In such individuals the spotting is 
prominent on the latcral body, including around the belly exccpt at the 
pectoral fin. In specimen MZUSP 66898 from the Rio Negro (Fig. 3) ,  the 
entire body is dark brown and pigmentation is darker overall than other 
speciinens. The lateral body has broad, wide stripes, with round to dorso- 
venlrally ovoid spots; in this specimen the fins are quite darkly pigmented. 

Color in Life. Thc entire body is bright silver, with bluish overtones. 
Thc cye is bluish silver, with darker grey-blue pigment5 dorsal and ventral 
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to the pupil. The vertical fins are hyaline, but with pigment as described 
in preserved specimens. A living specimen is shown in Fig. 4. 

Distribution. Exanlined specimens come from three localitics in the 
liio Negro drainage (Fig. 9). Both the Marara beach and Maguari flooded 
forest localities are close together, about lOkm upriver fi-om the mouth 
of the Rio Branco. The living specimen show11 in Fig. 4 is from the Rio 
Negro, just upriver from Barcelos (included on the map). Other materials, 
not seen by us, deposited in the INPA collections and identified as 
Ser~ccsattnu.~ altuuei presumably represent S. hastatus. These are primarily 
fi-om lower Rio Negro localities but one is from the Rio Uraricoera, a 
tributary of the Rio Branco, north of Boa Vista; two lots are Srom Lago 
Jana~iaca, adjacent to the Rio Solimoes near Manaus. Serrusalmus hastatus 
is not a common species, as it does not show up with regularity in 
collections from localities where it is known to occur. Jegu et al. (1991) 
include a map with distributions of specimens they examined of S. 
corn@-esssu and S. hnstatus (as S. altuuei) . 

Comparisons. Ser~usalmus hnstntus resembles several species of deep- 
bodied, compressed Serrasnlmus that have dorsove~itrally elongate belly 
serrae. These species include S. altispinis Merckx el nl. (2000), S. ultuvei, 
S. cornpressu.~, and S. guy% Jegu and dos Santos (1988). A phylogenetic 
analysis including these species is underway at this time. 

Serrnsnl~nus t'zastntus difkrs from all these species in having a much 
straighter dorsal head profile and in having thin, vertically elongate spots 
and stripes. The others species also have morc rounded lateral body 
profiles. S(?rrn.snl.rnus g q i  has a distinct dark stripe along the predorsal 
body midline across the mouth, and along the ventral rnidline of the 
lowerjaw. Compared to S. nltu~~eiand S. cwrripressus, S. lzastntushas a longer 
distance between the epiphyseal bar and the supraoccipital spine (D5, 
Fig. 1 0), although there is overlap with S. cwmf)ressus. Also, the distance 
between the mandibular/quadrate joint and the pectoral fin insertion 
(D8, Fig. 10) is shorter in S. hastatus and serves to distinguish it fi-om S. 
nltuuei and S. corn#~zssus, but with much overlap. Some large adult 
specimens of S. altuuei have faint dorsove~ltrally extended spots forming 
short vertical stripes, but these arc shorter and much less numerous than 
the vertical stripes of S. hastatus. 

Etymology. The name is derived from the Latin, hnstat.us, spear-shaped, 
referring to the pointed and highly compressed snout. 

A Comparison of Serrasalrtru.~ altuuri and S. compt~ss,u,s 

The original misidentification by Jegu and do Santos (198'7) of 
Sermsn1mu.s hnstatzis as S. nltu-oei and the subsequent descriptioii of S. 
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Fig. 9. I~istribution ofcxa~llincd spccinrcns 01's. hrrtlnlrr~ ( A ) ,  .S. (~ l luor i  (m) arrd S. 
c.orrr,/)r(~~..,srrs ( 0 ) .  This incluclcs r l ~ c  sirc for thc spcci~nell otS. hrr.sloliis in Fig. 4 collcctccl 
nc;ll- R;u-celos. 

co~n~)r/.ssu.sby.Jegu rt a L  (1991) has led to a number ol'cornparisons between 
S. ha,star,u,.r and other species. But the real S. nltuuri has not figured into 
these discussions. I-Icrc we take the opportunity to compare S. rrltuu~i 
with S. com#re.ssu.s. 

S(m.sc~lrnu,s nltu,-r/eiwas dcscribecl in Eumcins, a privately published,journal 
with very limited distribution. Thc text is brief and there arc no 
photographs. The figure of the species is a sketch, shown here in Fig. 11. 
The types of S. nltu-r~ei were originally deposited in MAC (Ministerio dc 
Agricultura y Cria) collections, curated by A. Fernandez-Ycpcz. When he 
lest MAC, the collcctioi~ was rnoved to an aquacultural slation near 
Caracas, where it was neglected arld rrlany specimens were lost or damaged. 
Curators rrom MBUCV were able to resclle several lots and among them 
was one paratype of S. nltuuri (Fig. 12). We have visited the original 
collcction locality of S. corn~re.cs.us and a specimen from that locality is 
shown in Fig. 13. Inspection of these images and comparison of' them 
with S. knstatu.~ clearly indicates that the two are dissirnilai-, as elaborated 
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Fig. 10. (Top) Distance between the cpiphyseal bar and supraoccipital spine tip 
(D5) plotted against SL. S. haslatus has a slightly longer distance than S. n l t u ~ ~ e i  and 
S. c.ornpr(!.~..c.u,. (Bottom) Distancc bctwcen the mandiblc/quadratejoi~~t and pectoral 
fill insertion (D8) plottcd against SL. S. hastcrlus has a slightly shorter disrancc than 
S. nlt~lvei  and S. comprc.ssu~. All distanccs are in mm. 
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Fig. 11. Sc~r(isnl.mut nl/[c?~ei, holotype, from original drawing (Rainircz, 1965), 148 
1lllIl SL. 

in the original description above. Jegu and dos Sailtos were unable to 
compare the specimens they identified as S. altuuei with the types, which 
had been misplaced. 

We also show type specimens of Smrasnlrnus cornpressus (Figs. 14,15) for 
comparison with those of S. altuwi. These two species look rather similar 
in body shape and color pattern but we find both morphometric and 
meristic differences between them. Morphometric features that help 
separate the two include the distance between the epiphyseal bar and 
supraoccipital spine tip (D5, Fig. 10) and, as shown in Fig. 16, distance 
between snout tip and epiphyseal bar (D2), distance between epiphyseal 
bar and mandible/quadrate joint (D7), and head width. In addition, 
numbers oT prc-pelvic and post-pelvic serrae show mean differences, but 
with overlap (Table 2).  

Thcre are other, subtle shape differences that also aid in separation. 
Among these is the dorsal profile, which in Sema.salrnus cornpressus is more 
concave in the supraorbital region and more convex posterior to the 
supraoccipital spine than S. altuvei. Smsa lmus  compressus also has a more 
robust snout laterally than S. alluuei. The ventral profile of the belly of 
many specimens of's. compressu.s ventrally protrudes to a greater extent 
anteriorly than S. aliu71ei All of these features are more pronounced in 
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Fig. 12. Smrn\nlmtrs nlltrr~ri, par;~tvpc, formcrlv MA(>(iT,C,.13, now MKL'(3' 121 44 
( 1 1  1.2 mm SL). 

Fig. 13. S~rrnsnlmnr nllirrwi, UMMZ 2150C,ti, 133.7 111rn SI., livc specimen collvctcd 
ncar thr tvpc localit11 in thc Rio Sari Jose,  ncar thc co~if lucncc (11 Rio Sari Josc. and 
Rio G~~ilriqrlito. This spccimen is shown in color in Fig. 30 of M i t c l i ; ~ d c ~ z ~ l l i ~ o ~ i  and 
Fink (199(i). 

juveniles than in adults. For example, compare adults in Figs. 13 and 14 
with the juveniles in Fig. 15, which shows 21 distinct head shape in S. 
comj)rt.sslr.v compared with S. nlt~rum'. 

Juvenile pigmentation patterns also separate Smnsolmlrs rompr~.f.slr and 
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Fig. 1.1. .Y~.)-mtnl~r~icc c.orn/)rt~c\rrc, p;~l-;~t\pc, M H N H  1!)8%1'70.3, 1.58.3 mni SI,. I,ag~,ri;l 
Mocovi, Kio Mocovi, ;I tr-il>ut;~nr of thc Kio Mamol-c. 

S. ~It117)~i. Young S. com/)re~sus have larger and denser spots that extend 
more fillly over the ventral body and belly than in S. nltwwi, where spotting 
is sparse below the lateral midline (Fig. 15). 

Neither- S~rrusnlmus nlt1r7wi or  S. com/?rpssus are common species. 
Svrmsnlmlrs ~ 1 t u 7 ~ ~ i  was described from the Rio Orinoco and is restricted 
to clear waters of the Vcneztielan llanos. It is rare in collections and is 
:~pp:~rentlv rare in the wild. .Jegu ~t nl. (1991) note that S. comfirc..~strs, 
app;tre~ltly restricted to the Rio Madeira and its tributaries, is likewise 
rare and collected only with great effort. 

Material examined of S m s n l m ~ r s  nltu71pi includes: (all from Venezuela), 
MRU(3' 15848 (3,32.6-39.8), strearn about 500m from mouth of Cano 

Chlarg.u;~po, MO. coll., J. Raskin ~t nl., 1 Nov. 1979. MRUCV 15659 (1 1, 
149.7-1 77.9), Rio San Jose, El Polvero, GU, coll. A. Fernandez-Yepez. 
MRUCV 15849 (1, 59.8), Rio Orinoco, small stream near rim 82, TFDA, 
coll. 13. Stewart, 2 Nov. 1979. MRUCV 12144 (1, 11 1.2; P a r a h ~ e ) ,  Rio San 
.Jose, Rio Guariquito System, El Polvero, GU, coll. M. Ramirez and E. 
<;hacon, Mar. 1960. UMMZ 21 5066 (4, 75.7-1 74.7), h o  San Jose, near 
co~ifl~lcnce of' Rio San Jose and Rio Guariquito, coll. Machado and Fink, 
2 1 Feb. 1987. MCNG 10075 (2, 5 1.4-70.9), Rio Apure, Cario Maporal en 
el puentc a1 lado del Modulo de la UNELLEZ, coll. D. Taphorn and L. 
Nico, Dcc. 1983. MCNG 3619 (3, 53.4-145.9), Rio Apure, Modulos de la 
UNEI,I,I'Z, area adyacente a1 sur del dique v cano Caicara, coll. D. 
Tap1101-11, F c ~ .  1981. MGNC; 1 1018 ( 1, 81.8), Rio Apure, Cano 3laporal 
en el puente, coll. D. T~pliorn,  April 1981. 

Material examined of Sew-n.~nlm~r.~ comf)rr.~.ru.s includes: 
MMNI-I 1988-1 703 (3,138.5-161.9), Bolicia, coll. Ltuzanne and Loubens, 

1985. MMNH 198ti0616 (6 of 8, 61.8-90.4), Rolilia, Rio Moco\.i, coll. 
I,:~~lzannc and Loubens. 1985. 
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Fig. 15. Top: S m s n l m ~ r s  rom/mtsrrt, palatype. VHNH lSX(FO616. 67.9 lnln SI, 
Rottom: S m n m l r n ~ r ~  ~ I t ? i 7 l ~ i ,  MRUm' 15849. -59.8 mln S1,. 

MZUSP 66897 (3, 135.9-149.9), Brazil, Rio Madeira, Calama, flooded 
forest, coll. M. Goulding, May, 1980. MZUSP 66900 (1, 151.9), Rrazil, 
Rio Madeira, Calama, flooded forest, coll. M. Goulding, June, 1980. 
MZUSP 66899 (3 93.9-146.8), Brazil, Rio Madeira, Calama, flooded forest, 
coll. M. Goulding, Aug. 1980. UMMZ 238386 (1, 92.2 [2332]), Brazil, 
Rio Madeira, Calama, flooded forest, coll. M. Goulding, No\: 1980. UMMZ 
238359 (3,127.1-153.6), Rrazil, Rio Madeira, Calama, flooded forest, coll. 
M. Goulding, Sept. 1980. 
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Fig. 16. (Top) Distance be(ween snout tip and epiphyseal bar (D2) plotted against 
SL. Lal-gc spccirllcns of S. c ~ l l r c ~ ~ ~ i  have a longer distancc than S. rumpre.~:ss7~.c. (Middle) 
Distance bctwccn epiphyscal bar ;\nd ~nandible/quaclrate,joi~~t (D7) plottcd against 
SI.. I.;lrgc spccimcns of S. ollzl~~ei have a lonser distance than S. compressus. (Bottom) 
I-Icad Width in S. crltuu(,iand S. rotnprc.s.,u~ plotted against SL. Note that S. nlt7ivei has 
a sliglltly wider head than S. ro?npr(j.\.s~~c. All distances are in mm. 



18 Fink nlzd Mnrhndo-Allison Or( Papr,r~ 

ACKNOWLEDGMENTS 

Wc wish Lo thank Dr. Miclrael Goulding for his generosity with specimens, and Sol- allowing 
us to publish tlre photograpll of' a living Srirn.s/llm.us Irastnlrts. The NEODATII project 
(www.ncoda~.org) provided access to catalogue i~lfornration about Serrn.~nlmr~s from many 
Inuseurns. 

LITERATURE CITED 

Fink, W. L. 1993. Revision of the I'iranha Genus Qgoc~,nlnl, (Teleostei, Characif'ornmcs). 
Copeic~, 1993: 665-687. 

Fink, W. L. and A. Machado-Allison. 1992. Three new species of pir;lnhas fl-o~n RI-;uil and 
Venezuela (Tclcostei: Clraraci1'01-mcs) . Iclr,llryologicnl Exploralior~s u/'~'~.I!.Y/L~u~L~~:KY, 3: 55-7 1. 

Jcgu, M. and G. dos Santos. 1988. The genus S(~nasrr1mtcs (Pisces, Scruasalmidac) in the 
lower course ol'Tocantins River (Brazil, I'ara), with clescription of a new species, S. geryi, 
Srom the Araguaia-Tocantins basin. Rmur cl'IIydrohiologir Tkopicnk, Paris, vol. 21, no. 3, 
pp. 239-274. 

Jcgu, M. and G. M. dos Santos. 1987. Sur la pl-cscncc dc Srr.rnsulr,rzrs crl/zrvc,i Ranrirc~, 1965 
(Pisces, Scl-1-asalmidac) clans Ic cours infcrieur tlu Kio Negro (Anlazonas, Brcsil). C~lbium, 
11: 403-410. 

Jcgu, M., l'.. 1.. M. lxao  and G. M. dos Santos. 1991. Srrrcc.mlmus comprmsus, new specics FI-o~n 
the lZio Madeira, An1azoni;i (Pisces: Scrl-;tsalrnidac). Jrl~llryolngirc~l Iixplorcrlio7~.\ o/ 
Fre.s/~rurcl~m, 2: 97-108. 

M;tclrado-Allison, A. 1985. Estudios sobre la Sublamilia Serr;~salminac. Partc 111: Sobre el 
estatus gcnel-ico y I-clacioncs filogencticas dc 10s gencros I3gopr-i\tis, I?gorc%lru.s, I'rislohryco?~ 
y Sr,rusalmr~s (Tclcostci-Characidae-Ser1-asit11~1inae) Actn Biolog~cn Vindet~~elirn, 12: 19-42. 

Machado-Allisotl, A. and W. L. Fink. 1996. Lot. pecr3,s raribde,~ dde Wnalrdela: Ilingr~osis, clnvc~.~ y 
(L~I(J~,~(;~us ecologico.\ y mo1~~tiuo.c. Univcrsidad C:cntl-al dc Vcnczucla, Consejo de Dcsarrollo 
(:ientilico y Ilurnanistico, Caracas. Pp. i-ii, 1-14!). 

Mcrcloc, A,, M. ,leg11 and G. M. dos Santos. 2000. A new species oS Srrrn.solnrus (Tclcostci: 
C:hamcidae: Serrasalminae), S. nlti.rpi?~is, is dcscribcd from Uatuma basin (Amazonas, 
Brazil), with a complcmcntary description of S. ~l~ombdeu.~ (Linnaeus, 1766) from the 
Gr1i;tna shield. (+bir~m, 24: 181-201. 

klnrircz, M. V. 19(i5. Srr-I-rr~nlnrus ul tu~~ei ,  un nucvo Serrasalmido para la Fauna Ncotropical. 
1<71rrt(:ins, 14: 1-4. 

Kohll; F. J .  2000. tpsDIG32, SUNY, Stony Brook. <I~ttp://liSe.bio.sunysI~.ec1~1/1r~o1-~~lr/> 
Strauss, R. E. and F. L. Rookstein. 1982. The 11-r~ss: body form I-cconstruction in 

morphomclrics. Syslcrrzntic Zoology, 31 : 113-1 35. 






